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NMpeaucnoBune
Llenu, oCHOBHbIE NPUHLIUMLI M OCHOBHOW NOPSIAOK NPOBeAEHNSI paboT No MEXrocyAapCTBEHHOW CTaHaapTW-
3aumu yctaHoBneHbl FOCT 1.0 — 92 «MexrocyaapcTBeHHas cuctema ctaHaapTusaunn. OCHOBHbLIE NMONOXEHWS»
nroOCT 1.2— 97 «MexrocygapcTBeHHasi cuctema ctaHgapTusaumm. CtaHgapTel MeXrocygapcTBeHHble, Npasu-
na v pekoMmeHaaLmm No MexrocygapcTBeHHoW ctaHaapTusaumm. MNopsagok paspaboTku, NPUHATUS, NPUMEHEHWS,
0BHOBMNEHUS Y OTMEHbI»
CBepeHus o cTaHAapTe

1 PABPABOTAH TexHnuecknum KoMUTETOM Mo cTaHaapTusauumn TK 368 «Megb»

2 BHECEH TexHu4yeckum cekpeTapratom MexrocyaapCcTBeHHOro coeTa no craHaaptusanum, MeTposiorum
1 cepTUcuKkaLmm

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTUsauumn, MeTpornorim u cepTudunkaLmm (MpoTokon
Ne 35 ot 11 ntoHs 2009 1.)

3a NprHATKE CTaHgapTa nporojiocoBanu:

KpaTkoe HavmeHoBaHWe CTpaHbl Kop cTtpaHbl CokpalueHHoe HaumeHoBaHue
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 HaUWMOHANBLHOro opraHa no craHgapTu3auuu
AszepbaligxaH AZ AsctaHgapT
Benapycb BY locctanaapT Pecnybnukn Benapych
KasaxcTtaH KZ [occTaHaapt Pecnybnvku KasaxcraH
Kblprol3cTaH KG KbiprolactaHgapT
Monpgosa MD Mongosa-CtaHgapTt
Poccuiickas d®egepaums RU depepanbHoe areHTCTBO MO TEXHUYECKOMY perynvpoBa-
HUIO U MeTponoruu
TapxukuctaH TJ TagxvkctaHgapT
Y3bekucrtaH uz YacraHgapT
YkpavHa UA [ocnoTpebeTaHgapT YkpauHsi

4 B HacTosiLLeM cTaHgapTe yUTeHbl OCHOBHbIE HOPMATMBHbIE NOMOXEHWUS CeayoLWnX MeXayHapoaHbIX
CTaHaapToB:

-NCO 5956:1984 «Meapb 1 MegHble cnnaebl. OnpeaenerHue cogepxkanus cypbMbl. CnekTpoMeTpuieckuii
MeToq ¢ pogamuHom B» (1ISO 5956:1984 «Copper and copper alloys — Determination of antimony content —
Rhodamine B spectrometric method», NEQ);

-NCO 5959:1984 «Meab 1 MeaHble cnnasbl. OnpegenerHue cogepxaHus BucmyTta. CrnektpoMeTpruyeckui
MeTo[ ¢ NpuMeHeHem auatunauTtuokapbamartar (1ISO 5959:1984 «Copper and copper alloys — Determination of
bismuth content — Diethyldithiocarbamate spectrometric method», NEQ)

5 Mpukasom degepansHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHuto 1 MeTponorum oT 10 ceHTabps
2009 r. Ne 322-cT mexxrocyaapcTBeHHblin ctaHgapT FOCT 31382—2009 seeaieH B AeACTBUE B Ka4ecTBe HaLMo-
HanbHoro ctaHaapTa Poccuiickoin egepaumm ¢ 1 anpena 2010r.
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6 BBAMEH IOCT 13938.1 —78 — IOCT 13938.10 —78, IOCT 13938.12—78, 13938.15—88,
rOCT9717.1—82,IOCT 27981.0—88,NOCT 27981.3—88,OCT 27981.4—88

UHgpopmauus o esedeHuu e delicmesue (NpekpalieHuu deticmeusi) Hacmosujeao cmardapma rybrukyem-
sl 8 ykasamerie «HayuoHanbHbie cmaHdapmaiy.

VIHbopmayus 06 usMeHeHUSX K Hacmoswemy cmaHOapmy rybriukyemcs 8 ykasamere « HayuoHasbHble
cmaHOapmbi», @ meKkcm U3MeHeHUlU — 8 UHGhOpMaUUOHHBIX yKasamerssx «HayuoHarbHblie cmaHdapmely.
B cniyyae nepecmompa unu ommeHbl Hacmosweao cmaHdapma coomeemcmesyrou,asd uHgopmayus bydem
onybnukosaHa 8 UHGOpMaUUOHHOM yKa3amere «HayuoHarnbHble crnaHoapmbi»

© CrangapTuHgopm, 2010

B Poccuiickori degepalmm HacToAWMIA cTaHAapT He MOXET OblITb MOSIHOCTLIO UK YaCcTUYHO BOCNPOU3Be-
OEH, TUpaXKMpOBaH 1 pacnpocTpaHeH B kadyecTBe oduumansHoro nsgaHus 6es paspelleHust degepanbHoro
areHTCcTBa No TeXHUYECKOMY peryniMpoBaHunio U MeTposriorim
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MonpaBka k TOCT 31382—2009 Meab. MeToabl aHanusa

B kakom mecTe

HanevaTtaHo

JormkHo ObITb

Moapasaen 5.4. Nep.bii ab3ay,

npw NSIOTHOCTU TOKA 0T 2 40 3 Algm2

(UYC Ne 4 2019 1)

npu cune Toka ot 2 4o 3 A
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MonpaBka x FOCT 31382—2009 Meab. MeToab! aHanusa

B kakom mecre HaneuaraHo [LormxHo 6biTb

Myukr 7.6.2. Tabnuua 5. lpacba O7 0,005 pno 0,006 Ot 0,005 go 0,06
«OuanasoH maccosoi gonu cocdopa,
%», nocneaHss crpoka

(MYC Ne 5 2020t.)

39



rocT 31382—2009

M E XTOCVYJ.APTCTHBETHTHHDbB H# C T A HAAPT

MEOb
MeTtoabl aHanusa

Copper.
Methods of analysis

Data BBegeHus — 2010—04—01

1 O6nacTb npumMeHeHusA

HacTtosiwuii ctaHgapT pacnpocTpaHsieTcst Ha Medb no FOCT 859 n ycTaHasnmeaeT obLiue TpeboBaHUA K
MeTodam aHanmsa/MsmepeHuii Meam, TpebosaHns 6e30MacHOCTY NpY NPoBEAEHUU aHanuaa/u3mepeHuii, MeToap!
BbIMOSIHEHNS aHann3a/usmMepeHnin MaccoBbIX 4oNnel Meaun 1 npuMeceii B Hell.

2 HopmaTuBHbIe CCbINKK

B HacTosILLeM cTaHaapTe UCMoNb30BaHbI HOPMaTWBHBIE CCbINKU Ha CreayloLLne MeXrocyapCTBEHHbIE CTaH-
JapTbl:
FOCT 8.315—97 NocyaapcTeeHHas cucteMa obecneveHns eanHeTea namepeHuid. CtaHgapTHble obpasub
cocTaBa W CBOMCTB BeLLecTB U MaTepuanos. OCHOBHbIE MOMOXeHWs
FOCT 12.0.004—90 Cuctema ctaHaapToB 6esonacHocTu Tpyaa. OpraHusauma obydeHust 6esonacHoCcTU TpyAaa.
O6Le nonoxeHus
FOCT 12.1.004—91 Cuctema ctaHgapToB 6esonacHocTm Tpyaa. MoxapHaa 6esonacHocTs. Obwime Tpebo-
BaHWsA
FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHoctu Tpyaa. ObLime caHUuTapHo-rurmeHudeckme Tpebo-
BaHWA K BO34YXY paboyen 30HbI
FOCT 12.1.007—76 Cuctema cTraHgapToB 6esonacHocTv Tpyaa. BpeaHble Bewectsa. Knaccudukauma n
obue TpeboBaHMa 6e30NacHOCTU
FOCT 12.1.010—76 CucTtema ctaHaapToB 6ezonacHocTu Tpyaa. BapeisobesonacHocTs. O6Lme Tpebosa-
HUSA
FOCT 12.1.016—79 CucteMa ctaHgapToB 6e3onacHocTy Tpyaa. Bosayx paboueii 3oHbl. TpeboBaHUa k
MeToaVKaM U3MepEHUst KOHLIEHTpaLWiA BpeHbIX BeLecTB
FOCT 12.1.030—81 Cuctema craHgapToB 6e3onacHocTu Tpyaa. AnekTpobesonacHoCTb. 3alluUTHOe 3a3eM-
neHve, 3aHyneHve
FOCT 12.2.007.0—75 Cuctema ctaHaapToB Ge3onacHocTy Tpyaa. Nsgenus anekTpotexHuyeckue. ObLine
TpeboBaHWsa 6e3onacHoOCTU
FOCT 12.4.009—83 CucTema ctaHaapToB 6ezonacHoOCcTv Tpyaa. MoxapHas TexHUKa Ans 3aLmuTbl 06bek-
ToB. OCHOBHbIE BUALI. PasmelleHre u obcnyxueaHue
FOCT 12.4.021—75 Cuctema cTaHaapToB 6e3onacHOCTU Tpyaa. CucteMbl BEHTUNALMOHHbLIE. ObLwuwe Tpe-
6oBaHuA
FOCT 61—75 PeaktuBbl. Kucnota ykcycHas. TeXHU4eCcKue ycroBus
FOCT 83—79 PeakTtuBbl. HaTpuii yrnekucnblid. TexHu4eckune ycnosus
FOCT 123—2008 KobanbT. TexHuyeckune ycnosus
FOCT 193—79 (UCO 431—81) Cnutkn MeaHble. TexHUdeckue ycrosua

WUsnaHune ocpnumnanbHoe
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FOCT 199—78 PeakTusbl. HaTpuil ykcycHOKUCTLIN 3-BOAHBIA. TEXHUYECKUe yCrnoBus

FOCT 200—76 PeakTuBbl. Hatpuii dhocchopHoBaTUCTOKUCTBIN 1-BOAHDBIN. TEXHUYECK1e YCIoBUst

FOCT 334—73 bymara macluiTabHo-koopAMHaTHas!. TexHu4eckme ycrnoBms

OCT 546—2001 KaToasl MeaHble. TexHU4eckme ycnosus

FOCT 804—93 MarHui nepBuYHbLIN B YyLLKaX. TexHuyeckue ycnosusi

FOCT 849—2008 Hukenb nepBuYHLINA. TeXHUYECKUe yCrioBus

[OCT 859—2001 Megb. Mapku

[OCT 860—75 Onoso. TexHuyeckme ycnosus

FOCT 1089—82 Cypbma. TexHuieckue ycnosus

FOCT 1277—75 PeakTubl. Cepebpo a3oTHoKUcnoe. TexHu4ecke ycrnosums

FOCT 1467—93 Kagmuii. TexHuyeckume ycrnosus

FOCT 1770—74 (MCO 1042—83, UCO 4788—80) Mocyna mepHas nabopaTtopHas cTeknsiHHas. LiunuHapel,
MeH3YpKU, konbbl, Ipobupkun. ObLLne TeXHUYecKe ycnosusi

FOCT 2062—77 PeakTuBbl. Kucnota 6pomumcTo-sogopoaHas. TexHudeckme ycrnosus

FOCT 3117—78 PeakTunBbl. AMMOHUIA YKCYCHOKUCHBIA. TeXHUYecKue yCnoBus

FOCT 3118—77 PeaktuBbl. Kucnota consHas. TexHu4eckue ycnosus

[OCT 3640—94 LinHk. TexHn4eckune ycrnosus

[OCT 3652—69 Peakrtusbl. Kucnota numoHHas moHornapat v 6e3soagHas. TexHudeckue ycrnosus

[OCT 3760—79 Peaktusbl. AMMUaK BOAHbLIA. TeXHW4ecKkue yenosusi

FOCT 3765—78 PeakTuBbl. AMMOHWIA MONMBAEHOBOKUCTILIA. TeXHUYecKk/e ycnosus

FOCT 3773—72 PeakTvBbl. AMMOHWIA XNTOPUCTLIA. TeXHUYecKe ycnosus

FOCT 3778—98 CauHeL,. TexHu4eckue ycrosus

FOCT 4109—79 PeaktuBbl. BpoM. TexHudeckme ycnosus

FOCT 4147—74 PeaktuBbl. >Keneso (lll) xnopua 6-8ogHbIi. TexHuyeckme ycnosus

FOCT 4159—79 PeakTuBbl. Mo, TexHuueckue ycrnoBus

FOCT 4165—78 PeakTtuebl. Meae (I1) cepHokucnas 5-sogHas. TexHnueckre ycrnosus

FOCT 4166—76 PeakTnBbl. HaTpuii cepHoKUCTbIA. TeXHUYeCcKne ycrosus

FOCT 4198—75 PeaktuBbl. Kanuit ooctopHOKUCbIA 0gHO3aMeLLeHHbIA. TexXHUYeckue ycrosus

FOCT 4201—79 PeaktuBbl. HaTpuid yrnekucnblii KUcnbolin. TexHudeckune ycrosus

FOCT 4204—77 PeakTuBbl. Kucnota cepHas. TexHn4eckue ycnosums

FOCT 4208—72 PeaxTuBbl. Conb 3akMcu xenesa n aMMoHWs ABoHas cepHokucnas (conb Mopa). TexHu-
yeckue ycrnous

[OCT 4212—76 Peaktusebl. [1purotoBneHne pacTBOPOB 4151 KOTOPUMETPUHECKOTO U HedheloMeTpU4eckoro
aHanmaa

FOCT 4220—75 PeakTtuBbl. Kanuii AByXpOMOBOKUCIBIN. TEeXHUYecKMe ycrnosus

FOCT 4232—74 PeaktuBbl. Kanwin ioancTeli. TexHudeckue ycrnosus

[OCT 4233—77 PeakTuBbl. HaTpuii xnopucTblid. TexHudeckne ycnosus

FOCT 4236—77 Peaktubl. CeuHel, (Il) azoTHoKMCbIA. TexHUYeckne ycrnosusi

FOCT 4328—77 PeakTuBbl. HaTpusi rapooknck. TexHnyeckme ycnosus

FOCT 4329—77 PeakTuBbl. KBacLUbl antomokanveBble. TeXHUYeckue ycrnosus

FOCT 4459—75 PeakTuBbl. Kanuii XxpoMoBOKUCHLIW. TeXHUYeCKMe yCroBus

FOCT 4461—77 PeakTubl. Kucnota azoTHas. TexHuyeckve ycnosus

FOCT 4465—74 PeakTumBbl. Hukenb (1) cepHokucnbli 7-BoaHbIA. TexHU4eckue ycrosus

FOCT 4478—78 PeakTuBbl. Kucnota cynetocanuuunosas 2-sogHasi. TeXHAYECKUe yCnosus

FOCT 4517—87 PeakTvBbl. MeToabl NpUroToBRNEHUs BCrIoMoraTerbHbIX PeakTUBOB U PacTBOPOB, NPUMEHST-
eMbIX NPy aHanuae

FOCT 4520—78 PeakTuBebl. PTyTh (Il) a3oTHokmcnasa 1-sogHas. TexHudeckve ycnosus

[OCT 4960-2009 Nopoluok MeaHbI 3N1eKTPOoNUTUYECKUA. TexHudeckne ycnosus

[OCT 5456—79 PeaxTtuBebl. [ngpokcunamvHa rugpoxnopud. TexHudeckme ycrosust

[OCT 5457—75 AueTuneH pacTBOPEHHbIA 1 ra3o0bpasHblil TEXHUYECKUIA. TexHu4eckne ycrnoBust

[OCT 5556—81 Barta meguuumHckasi rurpockonuyeckas. TexHnyeckme ycrnosus

FOCT 5583—78 (MCO 2046—73) Kucnopog razoo6pasHblil TEXHUHECKUIA U MEeAULIMHCKWIA. TeXHUYeckne
ycrnosusi

FOCT 5644—75 CynbuT HaTpus 6e3B0AHBIA. TexHUYeckme ycrnosums

FOCT 5789—78 PeakTusbl. Tonyon. TexHudeckue ycrosusi
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FOCT 5817—77 PeakTvBbl. Kucnota BUHHas. TeXHUYeCKUe ycrnosums

FOCT 5828—77 PeakTtuBbl. AMeTUNINIMOKCUM. TEeXHUYECKNE YCroBUSA

[OCT 5845—79 PeakTuBbl. Kanuii-HaTpuii BAHHOKUCTIBIA 4-BOAHBIA. TexHU4eckue ycnosus

FOCT 5905—2004 (MCO 10387:1994) Xpom meTannmieckuid. TexHudeckne TpeboBaHUs U ycnosus
nocTaBKK

FOCT 6008—90 MapraHeL, MmeTanIMyeckuii n MapraHeL, a3oTUpOBaHHbIA. TexHU4eckne ycrnosus

FOCT 6344—73 Peaktusbl. TuoMmoueBMHa. TexHuyeckue ycrnosums

[OCT 6563—75 UNagenusa TexHnyeckme ua 6naropodHbIX METanNoB U CriiaBoB. TexHu4eckne ycrnosus

[OCT 6709—72 Boga guctunnupoBaHHasi. TexHudeckue ycrnosust

FOCT 6836—2002 Cepebpo 1 cnnaebl Ha ero ocHose. Mapku

FOCT 8655—75 ®occhop kpacHbI TEXHUYECKUA. TeXHUYeckre ycrnosust

FOCT 8677—76 Peaxtusbl. Kanbuus okcud. TeXHUYeckue ycnosus

FOCT 8864—71 Peaktuebl. HaTpus N, N-auatunautnokapbamat 3-sogHbIi. TexHUYeckue ycrosus

[OCT 9147—80 Nocyaa n obopygosaHue nabopaTopHble hapdopoBble. TexHnyeckne ycrnosums

FOCT 9336—75 PeakTuBbl. AMMOHWIA BaHaAMEBOKUCILIA MeTa. TexHUYeckue ycrnosus

FOCT 9849—86 NMopoluok xkenesHbliA. TexHudeckne ycnosms

FOCT 10157—79 AproH razoobpasHblii U XXUAKUA. TexHnYeckne ycnosusi

FOCT 10163—76 PeakTunBbl. Kpaxman pacTBOpUMbIA. TeXHUYecKue ycrnoBus

FOCT 10298—79 CeneH TexHU4ecknin. TexHUu4Yeckue ycrnoeums

[OCT 10652—73 PeaktuBbl. Conb anHatpuesas atunedgnammH-N, N, N’, N'-TeTpaykCycHOW KUCNOThI,
2-sogHas (TpunoH B). TexHnveckue ycnosus

FOCT 10727—91 HUTW 1 BONOKHa CTEKNSAHHbIE OAHOHaNpaBeHHble. TexXHUYeckme yernoBus

FOCT 10928—90 BuemyT. TexHnyeckme ycnosus

FOCT 10929—76 PeakTuBbl. Bogopoaa nepokena. TexHudeckme ycrnosus

FOCT 11069—2001 AntoMUHWIA NepBUYHbIA. Mapku

FOCT 11125—84 KucnoTa a3oTHast 0coboi YACTOThI. TeXHUYecKne yCroBus

FOCT 11293—89 XKenaTtuH. TexH1yeckue ycnosus

FOCT 11773—76 PeakTubl. HaTpuii doocopHOKUCNbIV ABY3aMeLLeHHbIA. TeXHUYecKMe yeroBus

FOCT 12026—76 bymara cdounbTpoBanbHas nabopartopHas. TexH/Yeckue ycnosus

FOCT 14261—77 Kucnota consHas ocoboi UNCTOThI. TeXHUYeckue ycrnosus

FOCT 14262—78 KucnoTa cepHast 0cob0oi YACTOThI. TexHUYeckue ycrnoBus

[OCT 17022—81 NpadpuT. Tunbl, Mapku 1 obLupue TexHndeckne TpebosaHna

[OCT 18300—87 CnupT aTUNOBLIN PeKTUUKOBAHHbIA TEXHWYECKUIA. TeXHUYeckue ycrnosus

FOCT 19908—90 Turnu, yaLu, cTakaHbl, Konbbl, BOPOHKW, MPOBUPKA N HAKOHEYHWKW U3 MPO3paYvHoro Keap-
uesoro ctekna. ObLpe TEXHNYECKNE YCIOBUS

FOCT 20015—88 XnopodopM. TexHnueckme ycnosus

FOCT 20288—74 PeaktuBbl. Yrnepod YeTblpexxIopuUCTblid. TexHu4eckme ycroBums

FOCT 20298—74 Cmorbl uoHOOBMEHHbIe. KaTMoHWUTLI. TexHUYeckre ycnosus

FOCT 20301—74 CMorbl IOHOOBMEHHbIE. AHUOHUTLI. TeXHUYeckne ycrosus

FOCT 20448—90 "a3bl yrneBogopoaHble CKMKEHHbIE TOMMUBHbIE A1 KOMMYHabHO-6bITOBOMO NoTpebe-
HUs. TexHudeckme ycnosus

FOCT 20478—75 Peaktusbl. AMMOHWI HaACEPHOKUCIBIA. TeXHUYeCcKkue yCnoBus

FOCT 20490—75 PeakTuBbl. Kanuii MapraHLOBOKUCHbIA. TeXHUYecKue yCroBust

[OCT 21241—89 MNuHueTbl MeaguumHckne. ObLume TexHudeckue TpeboBaHUS U MeToAbl UCTIbITaHUA

FOCT 22180—76 PeakTusbl. Kucnota wasenesas. TexHuieckme ycrnosus

FOCT 22861—93 CsuHeL, BbICOKON YACTOTLI. TeXHU4Yeckmne ycrnosus

FOCT 22867—77 PeakTBbl. AMMOHUWA a30THOKUCTILIA. TEXHUYECKUE YCoBUS

FOCT 24104—2001 Becbl nabopatopHble. ObLue TexHudeckue TpebosaHUs

FOCT 24231—80 LiBeTHble MeTannbl M cnnaebl. Obwue TpeboBaHusi K 0T6opY U NogroToBke Npob Ans
XVMUYECKOro aHanusa

FOCT 24363—80 PeakTtusbl. Kanusa ruapookuck. TexHuyeckne ycrnosus

FOCT 25086—387 LigeTHble MeTansbl U 1x cnnaebl. Obwue TpeboaHWsa K MeTogam aHanmaa

FOCT 25336—82 Nocyaa n o6opyaosaHue nabopaTopHble CTeKsIHHbIE. TUMbl, OCHOBHLIE MapaMeTphbl U
pasmepsl

FOCT 25644—96 CpeacTea MotLLMe CUHTeTUYeckMe nopolukoobpasHele. ObLine TexHnyeckne Tpebo-
BaHVA
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FOCT 25794.1—83 PeakTuBbl. MeToAbl NPUroToBNEHWUs1 TUTPOBAHHBLIX PACTBOPOB /1151 KACIIOTHO-OCHOBHOIO
TUTPOBaHUSA

FOCT 27025—86 PeakTuBbl. ObLMe ykazaHWsl No NPOBEAEHUIO UCNbITaHWIA

FOCT 27067—86 PeakTnBbl. AMMOHWUIA podaHUCTbIN. TexHU4ecKkne ycnoeua

FOCT 27068—86 PeakTusbl. HaTpuil cepHOBaTUCTOKUCHLIA (HAaTpusi TUOoCyNbdaT) 5-BoaHbIN. TexHuueckne
ycnosus

FOCT 29169—91 (MCO 648—77) Nocyaa nabopatopHas cTeknsHHast. [MuneTkn ¢ ogHon 0TMeTKoN

FOCT 29227—91 (MCO 835-1—81) MNocyaa nabopaTtopHas creknsHHas. MNMuneTku rpagyvpoBaHHble.
YacTb 1. O6Lme TpeboaHua

FOCT 29251—91 (UCO 385-1—84) NMocyaa nabopaTopHas cTeknsiHHas. bropetku. Yacts 1. Obwme Tpebo-
BaHWA

CT C3B 543—77 Yucna. Npasuna 3anucu n okpyrneHus

MpumeyaHue—py NONb30BAHMM HACTOALMM CTaHAAPTOM LienecoobpasHo NPoBEpUTL AeCTBUE CCbINOY-
HbIX CTAHAAPTOB NO yKasaTenio «HauuoHanbHble CTaHaapTbl», COCTABIEHHOMY MO COCTOSIHWIO HA 1 AIHBaps TeKyLero
roga, v no COOTBETCTBYIOLWMM MHDOPMALMOHHBIM yKa3aTensam, onyGnMkoBaHHLIM B Tekylwem rogy. Ecnn ccbinovHbiii
cTaHaapT 3amMeHeH (M3MEHeH), TO NMPW NONMb30BAHUM HACTOSILUMM CTAHAAPTOM CrieayeT PYKOBOACTBOBATHCSA 3AMEHSI0-
WMM (M3MEHEHHbIM) CTaHAapTOM. ECnu CCbinouHbIi cTaHaapT oTMeHeH 6e3 3ameHbl, TO NONOXeHne, B KOTOPOM AaHa
CCbIMNKa Ha Hero, NPUMEHSAETCA B YaCcTW, HE 3aTParMBaloLen 3Ty CCbInKy.

3 O6wme TpeboBaHuA

3.1 O6wpue TpebosaHnsa k MeTogam aHanusa/uameperHuii — no FOCT 25086.

3.2 O6wme TpeboBaHMsA K cpeacTBaM M3MepeHUA, BCNoMoraTesibHbIM YCTPONCTBaM, MaTtepyarnam, peaktu-
Bam, pacteopam —no FOCT 25086.

3.3 MpuroToBneHne pacTBOPOB XMMUYECKUX peakTUBoB — B cooTBeTCcTBUM ¢ TOCT 4212, TOCT 4517,
FOCT 25794.1 nTOCT 27025.

3.4 NonyckaeTcst NpYMEHeHWe ApYyrMx cpeacTs U3MEpPEHUA, BCrioMmoraTesibHbIX YCTPOUCTB, MaTepuarsos,
peakTMBOB, obecrnevnsatoLLMX NpoBedeHe aHannsa/MaMmepeHuii ¢ yCTaHOBNEHHON MOrpeLlHOCTbIO.

3.5 O160p 1 nogroToBky Npob Meam k aHanusy/uameperuam ocywectensaoT no FOCT 193, FOCT 546 unu
FOCT 24231.

3.6 [ins B3BeLLMBaHWSA NpuMeHsItoT nabopaTopHble Beckl no FOCT 24104. B MeToauke aHanv3a/uamepeHuii
JOMkKeH bbITb Yka3aH Knacc TOYHOCTU BECOB.

3.7 Maccosyto gonto Megu onpegensitioT napannenbHo B Tpex HaBeckax, Npumecer — Mo KonmyecTsy
napanenbHbIX ornpeaeneHunii, YACNo KOTOPbIX yKa3biBaeTCA B KOHKPETHOM MeToAe aHanu3a/u3amMmepeHuit, Ho He
meHee aByx. OgHOBPEMEHHO C NpoBeAeHUeM aHanu3a/MaMepeHnii B TeX e YCIOBUSIX NPOBOASIT KOHTPOSbHLIN
OMbIT A4/151 BHECEHWSA COOTBETCTBYIOLLIEN NONPaBKU B pe3yrbTaThl aHanusa/mamepeHuii. MNMpu onpeaenexHiu meam
MPOBOAAT ABa KOHTPOMBHLIX onbiTa. Mpu onpegeneHun npuMeceli YUCro napannenbHbIX onpeaeneHnin Npyu KoH-
TPOMbHOM OMbITE AOMKHO COOTBETCTBOBATL YUCHY NaparnnefbHbIX onpeaeneHui, ykazaHHOMY B MeToae aHanu-
3a/M3amepeHuit.

3.8 [ins npokanueaHus 1 cnnaeneHust NpuMeHsiioT MydensHble nabopaTopHble neyun, obecnevmsatowne
HarpeBaHue ao Temnepatypbl 1000 °C. [ing BbicylLUMBaHWUS NPUMEHSIIOT NabopaTopHble CyLInUnbHbIe Nnevn, obec-
neunBatoLue HarpesaHue Ao Temnepatypbl 250 °C. [1ns pacTBOpeHUs U BbiapuBaHUs pacTBOPOB NPUMEHSIOT
3neKTpuYeckne NNNTbI C 3aKPLITOW Cnuparnblo, obecnevnsaloLLme HarpeeaHve go Temnepatypbl 350 °C.

3.9 Ans nsmepeHns NPOMEXYTKOB BPEMEHWN MeHee S5 MUH MPUMEHSIIOT NEeCOYHbIE Yackl U CEKyHAOMEpDI,
6onee 5 MUH — TaiMepbl UK Yackl Nboro Tuna.

3.10 TepMuHbI, KacaroLLmecst cTeneHn Harpesa BoAbl (pacTBOpa) U NPOACKUTENbHOCTH onepauui, — no
FOCT 27025.

3.11 ins npurotoBneHusi pacTBOPOB C U3BECTHON MACCOBOI KOHLEHTPaL el UCNoNb3YoT MeTa bl U 1X
coeauHeHUs1 C MaccoBoO Aonel OCHOBHOMO KOMMOHeHTa He MeHee 99,9 %, ecnv B MeToauke BbINOSIHEHUS U3Me-
peHuin He NpeaycMoTpeHo nHoe. Crnocob npurotoneHns pactBopos — no FOCT 4212 unu no HacTosALLEeMY CTaH-
AapTy.

3.12 B3gelwBaHWe aHaNM3NpyeMoro BeLLecTBa, BeLLecTBa AN NPUroTOBNEHNSI PACTBOPOB C U3BECTHOM
KOHL|eHTpaLMei MeTannos 1 0CafKoB B rPaBUMETPUMYECKOM aHanuae NpoBoAUTCS, ecinv 3To creLuarnsHO He oro-
BOPEHO B MeToAUKe aHanuaa, Ha Becax crieyuansHoro knacca touHocTr no FOCT 24104.

3.13 MNpoBsepka NpuemnemMocTu pesynbTaToB aHanM3a/M3mepeHuin U ycTaHOBNEHWE OKOHYaTENbHOTO pe-
3ynbTarta — B COOTBETCTBUM CO cTaHaapTamu [1], [2].
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3.14 KoHTpoOnb TOYHOCTU pe3ynbTaToB aHanu3a/usmepeHun

KoHTponb TOUHOCTY pe3ysbTaToB aHanusa/usmepeHnii NPOBOAAT B COOTBETCTBUM C pekomeHAauusamu [3]:

a) conocTaBneHneM pesynbTara KOHTPONbHOW NPoLeaypbl C HOPMaTUBOM KOHTPONA. Pe3ynbtaTt KOHTPONbHOW
npoueaypbl K, paccuuTtbiBatoT no dopmyrne

K. =X-C, (1)

rae X — pesynbTaT aHanusa/usmepeHus ctaHgapTHoro obpasua (CO);
C —arrectoBaHHoe 3Ha4eHue CO.
Hopmatus koHTpons K paccunTbiBatoT No hopmyne

K=4,, ()

roe+ An — 3Ha4YeHWne XxapakTepucTukn NorpelHoOCTN pesynbtaTa aHanu3a/mamepeHus Npu peanusauum B KOHK-
peTHo nabopartopuu, COoOTBETCTBYIOLLEe aTTeCTOBaHHOMY 3Ha4YeHUIo CO.
Ecnu npu nposeaeH KOHTPOA NPUMEHAIT CO, KOTOpPbI€ He NCNoNb3oBariUCb NPU yCTaHoBNEeHUU NoKa3a-
TeNA TOYHOCTU pe3ynbTaTtoB aHanwaa/M:smepeHMﬂ, 1 B Cniydae npesblleHNA NorpelHoCTu CO oaHoi TpeTn no-
rpewHoCTNU MeToanKkn aHanusa/MsmepeHus, HOPMaTWUB KOHTPONA TOYHOCTU pacCYATbIBAKOT NO cbopmyne

K=A., +A, 3)

rae A,y — XapakrTepucTuka NorpeLlHoCTM aTTeCToBaHHOO 3HaueHUs uaMepsiemoro afiemenTa B CO.

6) ucnoneays CO cocTasa, yTBepaeHHble B cooTeeTcTBUU ¢ FTOCT 8.315. MeproagnyHoCcTb U3mepeHust
coctasa CO — B COOTBETCTBUM C PYKOBOACTBOM NO 06ecneveHnto kauecTsa aHanMTuieckux pabor, AeicTByio-
LLeM Ha NpeaAnpUATUN.

Maccosyto gonto onpeaensemoro komnoHeHta 8 CO HaxogaT nyTem napannenbHbiX U3sMepeHui, yCTaHoB-
NeHHbIX KOHKPETHLIM METOAOM aHaNu3a/Vu3MepeHUi.

[N KOHTPONA CTabWUINBHOCTY pe3ynbTaToB aHaNM3a/M3MepeHUii peKoMeHAYeTCA UCTIONb30BaTL KOHTPOSbHbIE
kapTbl (KK) LyxapTa no ctangapTam [2] (pasaen 6) 1 [4].

AnropuTMbl OLLeHKU CTabuNbHOCTY pe3ynbTaToB aHanusa/uamepeHuii — B COOTBETCTBUM C PYKOBOACTBOM
no obecneyeHnto kavecTBa aHanmUTUYecKMx paboT, AeACTBYOLLMM Ha NPeanpusaTAK, ¢ ydeToM TpeboBaHuii CTaH-
Aapta [2] (pasgen 6).

Mpu otcytctBUM CO AonycKkaeTcst KOHTPOb TOYHOCTU Pe3yNbTaTOB aHann3a/M3aMmepeHnin NpoBOAUTL No
FOCT 25086 ¢ ncnosnb3oBaHMeM MeToaa 4o6aBoK UK aTTeCTOBaHHbLIX CMecel No pekoMeHaaLmsam [5].

3.15 OdhopmneHue pe3ynbTaToB aHanu3a/uamepeHun

PesynbTathl aHanusa/uaMmepeHuii npeactaensaoT B Buae X £ A (Mpu AOBEPUTENLHOR BEPOSTHOCTM
P =0,95),
rae X — pesynbTat aHanusa/usmepeHuii, %;
A —norpeLuHocTb pesynebTaToB aHanuaa/usmepeHunii, %.
3HaueHus A npuBeaeHbl B KOHKPETHOM MeToanKe aHannaa/uamepeHuii.

MpunmeyaHue—B cnyyae, korga 3a okoHYaTenNbHbIM pedynbTaT aHanmaa/MamepeHuli NPUHUMAtOT MeguaHy, To
peadynbTaT NpeAcTaBnsAoT 6e3 ykasaHus rpaHuL, NOrpeLLHoCTy.

3.16 JonyckaeTca NOCTpOeHNe rpagyMpoBOYHbIX rpaddvkoB 1 pacyeT pe3ynbTaToB aHannsa/uaMmepeHui
NPOBOAUTHL C UCMONb30BaHUEM NPOrpamMMHOro obecrnedeHust UCNosb3yeMblX CPeCcTB U3MEpPEHUI. B 3ToM cry-
Yae nporpaMmmMHoe obecneveHne A0MKHO BbITb cepTUhMUMpPOBaAHO.

3.17 OkpyrneHve pesynbTaTtoB aHanusa/uamepeHuid npoBOAsAT B COOTBETCTBUM C TpeboBaHWAMU
CT C3B 543.

4 Tpe6oBaHuA 6e3onacHOCTH

4.1 MopgrotoBka Npob K aHanuU3y u NpoBeAeHe aHanuaa (pacTBOpeHWe B KUCNOTaXx, Lenovax U np.) u sce
onepaLmn XMMUYECKOro aHanu3a, CBA3aHHbIe C BbiAENEHWEM SIA0BUTLIX NapoB UKW rasos, crieayeT BbiNONHATL B
BbITSKHBIX LWkadhax unu Bokcax, 060pyaoBaHHbIX MECTHLIM OTcachkiBatoLLmMM ycTporncTsoM no FOCT 12.4.021.

4.2 JlabopaTopHble noMeLleHUs AomkHbl BOblTb 06opyaoBaHbl BEHTUMALWOHHBEIMKU cucTeMamMu no
rOCT 12.4.021.
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4.3 Npw BbINONHEHUW aHanu3a Meau B Bo3AyX pabouei 30HbI MOFYT BblAENATLCS BpedHble BELLECTBa,
npegenbHO gonyctumble kKoHueHTpauun (MNAK) wx B Bosgyxe paboyei 30HBI AOKHbLI COOTBETCTBOBATL
rOCT 12.1.005 v rurneHnyeckMmM HopmaTtueam [6].

4.4 KoHTponb 3a cogepxaHveM BpedHbIX BELLECTB B Bo3ayXxe pabouyeil 30HbI crieqyeT OCyLecTBNATh B
cooTtBeTcTBUM ¢ TpeboraHuamn FTOCT 12.1.005, FTOCT 12.1.007 nFOCT 12.1.016.

4.5 NNabopaTopHble NOMELLEeHUs, B KOTOPbLIX BbINOSHAETCS paboTa no XMMWYeCcKoMy aHanusy nccrnegyemo-
ro Matepuana, 4omkHbLI COOTBETCTBOBaTL TpebosaHWsaM noxapHoi 6esonacHocti no FOCT 12.1.004 v npasunam
noxapHoin 6esonacHocTtu [7]. CpeacTaa 1 criocobbl NoxkapoTyLweHus cregyeT npumMeHsTs no FOCT 12.4.009 B
3aBWCUMMOCTM OT UCTOYHUKA BOSHUKHOBEHWSI U XapakTepa noxapa.

4.6 MNpu paboTe ¢ roptoHrMmM 1 B3pbIBOOMacHLIMU razamu cnegyeT cobrnogats TpebosaHus FOCT 12.1.010,
FOCT 12.1.004. MNpwn ucnonbaosaHun rasos B 6annoHax cnegyet cobniogaTs TpebosaHws npasmn [8].

4.7 OneKTpoTexXHUYECKe KOHTPOMbHO-U3MepUTeNbHbIe Npubopskl M nabopaTopHoe o6opyaoBaHmne 1 ycro-
BUWS MX 3KCMTyaTaumm AoMKHbLI cooTBeTCTBOBaTL TpebosaHusam FOCT 12.2.007.0, FOCT 12.1.030 v ctaHaapTa [9].
3aseMneHune JOMKHO CoOTBETCTBOBAaTL TpebosaHWaM npasun [10].

4.8 OpraHuzauus o6y4eHust 6e3onacHoCcTV Tpyda U NpoBepka 3HaHWi paboTatowyx Tpebosanuii 6esonacHo-
ctnTpyoa—noFOCT 12.0.004.

4.9 MepcoHan nabopaTopun AonmkeH BbITb obecneyeH cneynansHol ogexaoi, cneluansHok obyBbio K1
ApyrMMn cpeacTsamMm MHAMBMAYaNBHOW 3aLlUTLl B COOTBETCTBUM € Npasunamu [11].

4.10 MepcoHan nabopaTopuu AomxkeH bbiTb 06ecneveH 6bITOBLIMU NOMELLEHUSMU MO rpynne Npou3Boa-
CTBEHHbIX NMpoLeccos |lla B COOTBETCTBUN CO CTPOUTENBHBIMU HOPMaMKU U NpasunamMu [12].

5 MeToAabl onpeaeneHns MaccoBoOn AonNu meau

5.1 O6nacTb NnpuMeHeHUA

B HacTosiLeM pazgene ycTaHoBIEHbI 3/1eKTPOrpaBUMeTPUIECKU U pacHeTHLIN MeToAdbl onpeaeneHns mac-
COBOW gonv megu.

5.2 Tpe6oBaHUA K NOrpeLLIHOCTU aHanu3a

MorpellHocTb pesynbTaToB aHanusa (Npu maccosoi gone meau 99,00 % v Bbiwe) ANst AOBEPUTENBHON
BeposaTHocTU P = 0,95 He aomnkHa npesbiwatb + 0,10 %.

5.3 CpepcTBa UsMepeHUit, BcnoMoratenbHble yCTPOUCTBA, MaTepuarbl, PacTBOPbI

Mpu BbINONHEHWUW aHanu3a NPUMEHSIIOT creaytoLLye cpeacTsa UsMepeHuii, BCrIoMoraTtenbHble YCTPoicTRa:

- anekTpoabl M3 nnaTuHbl cetyaTble No FOCT 6563;

- YCTaHOBKy ANs 9N1eKTpon3a ¢ aMnepMeTpoMm, BONLTMETPOM, peocTatom, obecneunsaroLLyto NpoBeaeHue
3NeKTPonM3aa npy nepemeLlMBaHUM Npu MIOTHOCTM Toka oT 2 Ao 3 A/am® 1 HanpsbkeHu oT 2,2 a0 2,5 B;

- (boToMeTp hoTOINEKTPUYECKMIA UK cnekTpodoTOMETpP CO BCeMU NPUHAANEXHOCTAMU;

- CreKTpodoTOMETP aTOMHO-a6COPOLIMOHHBIN, BKINHOYAOLLMA UCTOYHUK U3NTYYEHUA Ha Medb, FOpenKy Ansl
nnameHu aLeTUNeH-Bo3ayX U pacrnblMTeslbHY0 CUCTEMY;

- KOMMpPEeCccop BO3AYLUHbIN;

- LeHTpudbyry co BCeMU NPUHAANEXHOCTSIMU;

- Wkad CyLINIBHBIA C TEPMOPETYSITOPOM;

- Becbl nabopaTopHble crelunansHoro knacca touHoctu no FOCT 24104,

- IMNeTKN He HKe 2-ro  knacca TouHocTu No FOCT 29169 n FTOCT 29227;

- cTakaHbl B-1—50 TXC; B-1—100 TXC; B-1—250 TC no FOCT 25336;

- Konbbl MepHble 2—25—2, 2—100—2, 2—200—2, 2—250—2, 2—1000—2 no MOCT 1770;

- BopoHky B[1-1—100 XC no FOCT 25336;

- akcukatop 2—190 no NOCT 25336.

Mpu BbIMOMHEHWUW @aHanu3a NPUMEHSIIOT criegytoLLye MmaTepuanbl, PacTBopbI:

-aueTunneH no FOCT 5457;

- kncnoty azoTHyto no FOCT 4461;

- kncnoty cepHyto no FOCT 4204 v pas6asneHHyto 1:1;

- aMMOHUIA azoTHoKucNbIA no FTOCT 22867;

- CMECb A1 pacTBOPEHUS;

- KUCnoTy NuMoHHYto no FOCT 3652;

- amMumak BogHblIvi no FOCT 3760, pasbasneHHblin 1:4;

- conb avHatpuesyto atuneHanamun-N, N, N', N'-TeTpaykcycHoi kucnoTbl, ABYyBOAHY (TpunoH B) no
FOCT 10652, 0,1 M pacTBoOp;
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- KyNPU30H, BUC-{LINKNOreKcaHOH) OKCanMIAUIMAPa3oH, PacTBOP MacCOBOM KOHLieHTpaLmm 2,5 r/am®;

- HaTpuii cepHokucnbln 6e3soaHbIvi no MOCT 4166;

- heHondTaneuH (MHAMKaTop) no [13], CIMPTOBLIA PacTBOP MACCOBOW KOHLEHTpaLmm 1 r/iam3;

- yrnepog yeTtbipexxnopucTbivi no FOCT 20288;

- CNUPT 3TUNOBbLIN pekTuchukosaHHbIN No FTOCT 18300;

-meab no FOCT 859;

- pacTBOpbI MeAu U3BECTHOW KOHLEHTpaLK;

- Bymary MHAMKaTOPHYI0 YHUBEPCanbHYIO MO TEXHUYECKUM ycnosuam [14];

- xnopodcopm no FOCT 20015;

- Avatungutuokapbamat ceuHua (I1) no [15], pacteBop MaccoBol koHUeHTpauum 0,2 r/am® B xnopodopme.

5.4 MeTop aHanu3sa

MeToa ocHOBaH Ha aMeKTPONUTUHECKOM BbiAeNeHU Meay U3 pacTBopa CepHOM U a30THOM KUCIOT B NPUCYT-
CTBIV COMeit aMMOHMS! Ha MNaTUHOBbIX CeTYaTLIX 3MEKTPOAAX NPM NOTHOCTY Toka OT 2 A0 3 A/AM? 1 HaNPsKeHUN
oT12,2002,5B.

Megb, ocTaBLUylOCS B 351eKTPONNTE, ONpeaensiioT aTOMHO-abcopbLUMOHHBIM UK hoTOMETPUYECKUM METO-
Aom. B cnyyae pasHornacui npu oueHke MaccoBoi 40U Mean UCNOSb3YHoT (hOTOMETPUYECKUIA MeToA, OCHOBaH-
HbIA Ha 0Bpa3oBaHUM OKPaLLEHHOTO KOMMIEKCHOTO coeaUHEeHWs Mean € KYNPU3OHOM Wiu auaTunautnokapbama-
TOM CBMHLIA.

Mpu maccoson gone meau o1 99,00 % A0 99,90 % meab B cymme ¢ cepebpom onpeaensitioT aNekTponnTu-
YecKu.

Maccosyto gonio Mmeau cebiwe 99,90 % onpeaensioT Mo pasHOCTU, BbIMUTAA CYMMY onpeaeneHHbIX Npu-
meceit n3 100 %.

5.5 MoAaroToBKa K BbINOMHEHUIO aHanu3a

5.5.1 Mpu NpUMroToBREHUM CMECU AN pacTBOpeHUs Haeecky 500 I a30THOKUCNOro aMMOHUS pacTBOPSIIOT
B 500 cm® Bogel, NnpubaensoT 500 cm® azoTHOM kucnoTsl, 200 cm® cepHoOli KUCNOTLI U AONUBAIOT BOAON 0
2000 cm®.

5.5.2 MNpu npurotoBneHnn pacteopa IMMOHHOKUCITOro aMMOHUA HasecKy 150 r IMMOHHOW KUCIOThI pacTBO-
psitoT B 400 cm® Boabl, npubasnsoT 200 cm® pacTBopa ammuaka, oxnaxgawT, gonusaiot go 1000 cm® Bogoii 1
nepemMeLlBaloT.

5.5.3 Mpu npurotosnexHun 0,1 M pacteopa TpunoHa b Hasecky 37,2 r TpunoHa b pacteopsioT B 800 cm
BOAbI, AONMBAIOT Bogoli 4o 1000 cM® 1 XopoLLO NnepeMeLunBaloT.

5.5.4 MNpy NPUroTOBNEHUU PacTBOPa KyNpU3oHa MacCcOBOI KOHLIEHTpaLWK 2,5 r/aM® HaBecky 2,5 I Kynpn3o-
Ha pacTBOPSIIOT NPy nepeMeLLvBaHiny B 900 cm® Bogb! npy Temnepatype o1 70 °C go 80 °C. Nocne oxnaxaeHns
pacTBOp (bUNLTPYIOT B COCYA U3 TEMHOrO CTekna, AoNMBaloT BoAoii Ao 1000 cm®, nepeMeLLnBaloT U XpaHAT B
aToM cocyae. PacTBop rogeH Kk npumeHeHuto B TeveHue 10 cyTok.

5.5.5 [1ns1 nocTpoeHUst rpadyupoBOYHbIX rpadivkoB rOTOBAT PAcTBOPLI MEAU U3BECTHOW KOHLeHTpaLuu.

IMpw NpuroToBneHuM pacteopa A MaccoBOi KoHLEHTpaLMn Meau 0,5 mr/cm® Hasecky 0,5000 r meau pacTso-
psitoT B 20 cM® cMecu AN pacTBOPEHUs 1 MPW HarpeBaHUM YAANAT okvchbl a3oTa. PacTsop oxnaxaaloT, pas-
GasnsitoT Bogoii 8o 100 cm® u nomMeLLaloT B MepHYHo konby BMecTumocTbio 1000 cM®, jonvBatoT BOAON A0 METKH
1 NepemeLLVBatoT.

Mpy NPUroToBNeHUn pacTeopa b MaccoBoii koHLeHTpaLmmu Meay 0,01 mr/cm® 20 cm® pacTeopa A nomelua-
10T B MepHy!o konBy BMecTumocTbio 1000 cm®, npubasnsaioT 5 cM® cepHoii KucrnoTsl, paséasneHHoi 1:1, gonvsa-
toT Ao 1000 cm® BoAOW M NepemeLLnBaloT.

5.5.6 [Insl NpUroToBNeHWs pacTBopa AnaTunautuokapbamara ceunHLa (I1) Maccosoit koHLeHTpaLun 0,2 r/am3
B xnopodopme Hasecky 0,2 r guaTungntuokapbamaTta ceuHua (1) nomelaoT B MePHYH0 kKonby BMECTUMOCTbLIO
1000 cm®, go6asnsoT ot 100 Ao 200 cm® xnopodopMa 1 NepeMeLLMBaloT A0 PaCcTBOPEHWS HaBECKW, AONUBAIOT
40 MeTK/ Xr1opocpopMoM 1 cHOBa nepemMellmBatoT. PacTBop XpaHsT B CKNsIHKE U3 TEMHOro cTekna B TeMHOM
MecTe.

5.5.7 MocTpoeHue rpagypoBOYHbIX rpaddnkoB

5.5.7.1 MNocTpoeHune rpagynpoBOYHOro rpachuka npu UCnonb3oBaHny hoTOMETpUYEcKoro MeToda onpeae-
NeHUst Meain B 3MeKTPOnnTeE C Kyrnpu3oHoMm

OTt6upatot 0; 2,0; 4,0; 6,0; 8,0 n 10,0 cm® pacTeopa b 1 nomeLLatoT B MepHble KonBbl BMECTUMOCTbIO
100 cm® kaxxaasi, uTo cootBeTcTBYET 0; 20; 40; 60; 80 1 100 MKr Meau. MpubaensitoT 4 cm® cmecu ans pacTBope-
Hus, 50 cm® Boakl, 10 cm® pacTBopa MMMOHHOKMCIIONo aMMOHUS, 2 kannu pacTeopa deHondTaneuHa, pacTeop
aMMuaka, pasbasnerHblit 1:4, 10 NosiBNEHNs cnabo-po3oBoii okpacku U 1 cm® n3bbiTka, 10 cm® pacTeopa kynpu-
30Ha, AONMBAIOT BOAOW A0 METKM 1 NepemelumBatoT. BennunHa pH pacteopa gorkHa 6b1Tk 0T 8,5 0o 9,0.

3
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M3mMepeHne onTuyeckon NMoTHOCTU NPOBOAAT, KaK ykasaHo B 5.6.3.

Mo HaRAeHHBIM 3HAYEHUSIM OMTUYECKON MAIOTHOCTU U COOTBETCTBYIOLLMM UM 3HAYEHUAIM coiepXkaHus meau
CTPOSIT rpalyvpOBOYHbINA rpacpuk.

5.5.7.2 MNocTpoeHue rpagyMpoBOYHOrO rpaduka Npu ncnonb3osaHWn (hoToMeTpuYeckoro MeToda onpeae-
neHusi Meau B aneKTponuTe ¢ AuaTunamTnokapbamarom cBUMHLA

B LwecTb AenuTerbHbIX BOPOHOK BMECTUMOCTbI0 100 cM® kaxkaas nomelyatot 0; 0,5; 1,0; 2,0; 3,01 5,0 cm®
pactBopa b, 4to cootBeTCcTBYET 0; 5; 10; 20; 30 1 50 Mkr Mmeaun. MpunusatoT BoAbLI A0 50 cm® 1 ganee aHanus
npoBoasaT no 5.6.4.

JKCTpaKUuIo U U3MepeHue ONTUYECKON NNOTHOCTM pacTBopa NPOBOAAT Tak, Kak ykaszaHo B 5.6.4.

Mo HalAEeHHbLIM 3HAYEHUSIM OMTUYECKON MAIOTHOCTU U COOTBETCTBYIOLLIMM UM 3HAYEHUAM coaepXXaHusa Meau
CTPOSAAT rpafynpoBOYHbINA rpacuk.

5.5.7.3 MocTpoeHue rpagyvpoBOYHOro rpadmka npu UCMonb3oBaHWM aToMHO-abcopbLUMOHHOro MeToAa on-
pegeneHusi Meaun B aneKkTponuTe

B MepHble kon6bl BMecTUMOCTbo 100 cm? kaxkaas oTéupatot 0; 5,0; 10,0; 15,0 u 20,0 cm® pacteopa B,
A0NMBaoT A0 MEeTKM Boaow u nepeMewunsatoT. Pacteopbl cogepxar 0; 0,5; 1,0; 1,51 2,0 mkr/cm® megu. PacTBo-
Pbl pacnbISOT B MNams 1 namepsitoT abcopbumio B nnaMmeHn Npu AnuHe BofHbl 324,7 HM.

Mo HalgeHHbIM 3Ha4YeHUSIM ONMTUYECKOW NNOTHOCTU U COOTBETCTBYIOLLUMM 3HAYEHUAM coaepXXaHusa mean
CTPOSAT rpagynpoBOYHbIN rpaduk.

5.6 BeinonHeHue aHanusa

5.6.1 O6wue TpeboBaHKsA K MeTOAaM aHann3a u TpeboBaHust 6e30NacHOCTU NPY BbINOSIHEHUU paboT — B
COOTBETCTBUU € pasgenamun 3 n 4.

5.6.2 AneKkTporpaBMMeTPUYECKUA MeTO4 onpeaeneHusi Meam (npu maccosoun gone ot 99,00 % ao
99,90 %)

Haeecky meau maccoi ot 1,0000 go 2,0000 r noMeLLaloT Ha YallKy BeCOB, rie HaxoAWTCA B3BeLUEHHbLIN
NNaTUHOBLIA KaToA, NpeHasHa4YeHHbIA ANs 3NeKTPon13a, U onpeaensiioT CyMMapHYyH Maccy katoga u Mmeau.
HonyckaeTcs pasgensHOe B3BelLUMBaHNE HaBeCKU Meau UM KaToaa, NpegHasHauyeHHoro Ans anekrposnuaa. Haeec-
Ky Meaun NepeHocsT B CTakaH BMECTUMOCTbIO 250 cm®, npubaensiot 40 cM® cMecu Ans pacTBOPEHUA U CTakaH
HaKpPbIBAIOT YacoBbLIM CTekNoM. IMocne pacTBopeHUst HaBecku Meay pacTBOP OCTOPOXKHO HarpesatoT A0 yAaneHus
okicrnos asoTa, pasbasnaioT 4o 180 cm® Bogoii, HarpesaoT Ao 40 °C 1 B pacTBOP NOrpyXalT NNaTUHOBLIE
anekTpodbl. [ocne aToro NpoBOAAT 3NEKTPONU3 B TEHYEHME 2,5 4 Npu nepeMeLllnBaHnm pacTeopa Npu NiTI0THOCTU
Toka oT 2 o 3 A/am® HanpskkeHun ot 2,2 ao 2,5 B. [Insa npoBepkn NOAHOTHI BblAeNeHWa meau norpyxatoT
3MeKTPoAbl Ha 5 MM HMKE NepBOHaYanbLHOTO MONOKEHUS U NpoAoMKatoT anekTponus. Mpu oTcyTCTBUM HaneTa
Meau Ha CBEXENOorpy>KeHHOW YacTu KaToda aMeKTPOosin3 CHUTAIOT 3aKOHYEHHbIM.

Mocne aToro, He BoIKMOYAs TOK, MIaTUHOBbLIE 3/1EKTPOALI MPOMBIBAOT BOAON, a 3aTeM, BLIKIHOUMB TOK,
NPOMbIBAIOT 3TUNOBBLIM CIUPTOM (U3 pacyeTta 10 cm3 cnupTa Ha ogHo onpeaeneHue).

Katoa ¢ BeiaenuBLuerica Mmeabto cyluat npu Temnepatype oT 100 °C go 105 °C B TedeHue 5 MuH, oxnaxaa-
0T B 3KCMKATOPE U B3BELLMBAIOT HA BECcax, Ha KOTOPLIX B3BELLUMBaNUCh KaToa U HaBecka Meau nepes aHann3om.

QNeKTPONUT ¢ NPOMbIBHBLIMU Bogamu (Mocne NpoMblBaHUA NNaTUHOBLIX KATOAOB) NepenvBatoT B MEPHYHO
konby BMecTuMocTbio oT 200 0 250 cM®, JonMBaloT BOAOI 10 METKUA U NepeMeLLnBatoT. ANeKTPONNUT COXPaHSIOT
Ansi onpegeneHust HUKensl.

Megab, ocTaBLUylOCA B aneKTponuTe rnocne NpoBeAeHUA aNeKTponusa, onpeaensioT B BUAe okpalleHHOro
coevHEHNS C KyMPU3oHOM N AnaTunauTuokapbamaTom cenHUa hoToMeTpUHECKUM METOAOM TakK, Kak onmcaHo
B 5.6.3 1 5.6.4, unu atoMHO-a6copOLMOHHBIM METOAOM B COOTBETCTBUMN € 5.6.5.

5.6.3 doToMeTpUUYECKUA MeTOA oNnpeaeneHUn Meau B ANeKTPOnuTe ¢ KYNpu3oHom

MuneTkoii oTéMpatoT 50 cM® pacTBOpa 3NEKTPONMTa M NOMELLAOT B MepHYH Konby BMecTUMOCTbio 100 cm®,
po6asnsioT 10 cm3 pacTBOpa IMMOHHOKUCIIONO aMMOHUS, 2 kKannu pacTeopa (eHondTanenHa u pacTBop ammu-
aka, pasbaBneHHblit 1:4, 40 nonyyeHus crabo-po3osoit okpacku. 3atem npubaensawoT 1 cm® pacTBopa aMmunaka,
pasbasneHHoro 1:4, 10 cm® kynpuaoHa, ONUBAIOT A0 METKU BOAON U NepemMeLLmnBaloT.

BenuunHa pH pacteopa gormkHa bbb 0T 8,5 A0 9,0, pH pacteopa npoeepsAoT No MHAUKaTOpHON Bymare.

OnTtuyeckylo NNOTHOCTL pacTBopa U3MepsoT No uctedeHun ot 5 oo 30 MuH Npu AnvHe BonHbl 600 HM B
KioBeTe TOMLWMHOW nornoLatoLiero ceeT criost 30 Mm. PacTBopom cpaBHEHWA NpY U3MEPEHUM ONTUYECKOW NNOT-
HocTU siBnsieTcst Boaa. OgHOBpeMEHHO NMPOBOAST ABA KOHTPOMbHLIX ONbITa CO BCEMU NPUMEHSIEMBIMU peaKTUBa-
mu. CpefiHee 3Ha4YeHne ONTUYECKOW MITOTHOCTU KOHTPOSBLHOTO ONbITa BEIMUTAIOT U3 3HAYEHWUST ONTUYECKON NSIOTHO-
CTU aHan3Mpyemoro pacteopa.

Maccy meau ycTaHaBnmBaloT No rpagyMpoBOYHOMY rpaduKy, NOCTPOEHHOMY, Kak ykazaHo B 5.5.7.1.
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5.6.4 doToMeTpUUECKUIA MeToA onpedeneHUss Meau B aNeKTponuTe ¢ AU3TUNAUTUOKapb6amaTom
CBUHLA

OT6MpaloT anUKBOTHYIO HacTb pacTBopa anekTponuTa oT 5 Ao 10 cm® 1 NoMeLLaoT B CTakaH BMECTUMOCTbBIO
50 cM®, NpunuBaT 5 cM® cepHoit kKcnoTel, pasbasneHHoi 1:10, 1 BeINApMBAIOT A0 BblAENEHUS MapoB CepHOI
KMCNOThI.

PacTBop oxnaxaatoT, npunueatoT oT 10 ao 20 cM® BoAkl, TOMELLAKT B AENUTENbHYI0 BOPOHKY BMECTUMO-
cTbto 100 cm® 1 pasbaensioT Boaol Ao ob6bema 50 cm®. fobasnsaioT 10 cm® pacTeopa AMaTUNAUTUOKapGaMaTa
CBUWHLA U 3KCTParnpytoT B TeveHue 2 MuH. Mocne pasgeneHns crnoes aKCTPaKT CUBAKOT B MEPHYI0 Konby BMec-
TUMOCTbH0 25 cm® (kyoa npeasapuTensHo noMeLaroT 1 6e3BoAHOr0 CEPHOKUCAIONO HaTpUS).

AkeTpakuuio nosTopsitoT ¢ 10 cM® skcTpareHTa. OpraHYeckuin Croii CNUBAIOT B Ty Xe MepHyio Konby,
pa3baBnAT 40 METKU XITOPOPOPMOM 1 NEpeMeLLIMBaIOT.

OnTnYeckyto NIIOTHOCTL pacTBOPa U3MEPSAOT NPY AfMHE BOMHbI 413 HM B KlOBETE TOMLWMHON NornoLuaioLLe-
ro cseT cnos 50 mm. PacTBopoM cpaBHEHUs Mpy M3MePEeHU OMTUYECKOW NIOTHOCTU CRYXKUT HeTbIPEXXITOPUCTLIN
yrnepoga.

OOHOBPEMEHHO MPOBOAAT [1Ba KOHTPOILHBIX OMbiTa. [1Ns 3TOr0 NoMeLLaloT B AeNUTENbHYI0 BOPOHKY 4 cM®
CMecH NS pacTBOPeHus, AonueatoT 4o 50 cm® Boa1oii v Aanee NocTynaloT, kak ykazaHo Beile. CpeaHee 3Have-
HWE ONTMYECKON MIIOTHOCTU KOHTPOJIBHOTO OMbITa BbIMUTAKOT U3 3HAYEHUsI ONTUHYECKON NNOTHOCTU aHaNIU3UPYyeMo-
ro pacTeopa.

Maccy Meau ycTaHasnuBatoT Mo rpagyMpoBOYHOMY rpadinKy, MOCTPOEHHOMY, Kak ykasaHo B 5.5.7.2.

5.6.5 AToMHo-a6copbLUNOHHBIN MeTo4 onpeaeneHus Meau B aneKTponure

YacTb pacTBOpa aneKTponuTa nomeLLaioT B cTakaH BMecTUMocTbio 100 cm3, npeasapuTensbHO ONoNocHyB
ero 3aTM pacTBOPOM. PacTBop pacnbiisiloT B Nnams U usmepsitoT abcopbuuio B nnaMeHy Npu gnuHe BOSHbI
324,7 HMm.

Maccy Meau B pacTBOPE yCTaHaBNMBAKOT MO rpagyMpoBOYHOMY rpacduky, NOCTPOEHHOMY, KaK ykaszaHo B
55.7.3.

5.7 O6pa6oTka pe3ynbTaToB aHanu3a

5.7.1 Maccosyto gonio Megu X, %, Npy UCNONb30BaHUN 3NEKTPOrpaBUMETPUYECKOro 1 hoTOMETPUHECKOTro
METOO0B onpeaeneHns BLIMUCTSIOT Mo chopmyne

m, "4

_ (mp =my)100 + 356600 (4)

X =

m

Maccosyro aonto mean X, %, MPU NCNOJ1Ib3OBAHUN SNEKTPOrpaBUMETPUHECKOTro U aTOMHO—a6COp6LI,VIOHHOI'O
MeTOoA0B onpegeneHnsa mean BblYUCIAOT MO d)opmyne

m,
_ (my —my)100 + 10000 (5)

m

rae m, — macca KaToaa ¢ ocaxJeHHON Meablo, T;
m, — Macca KaToaa, T,
m, — Macca Meau, HaliaeHHasi Mo rpafymMpoBOYHOMY rpaduKy, MKr;
m, — macca Meau, HaiiaeHHas no rpagympoBoYHOMY rpadmky, Mkr/cm?;
V —06beM aHan“aMpyemoro anekTponuTa, cm3;
V, — o6beM an1KOTHOI YacTu anekTponuTa, cm3;
m — Macca HaBecku Meau, T.

5.7.2 3a pesynbTaTt aHanusa npMHUMaloT cpeaHeapudmeTUHECKoe 3HauYeHUe Tpex napannesbHbIX onpeae-
TeHWIA NPU YCIOBUW, YTO Pa3HOCTb MeXAY HaMbOoMNbLLUMM U HAMMEHBLLWM pesySibTaTamuy B YCIOBUSIX MOBTOPAEMO-
CTV Npu goBepuTenbHoW BeposTHocTU P = 0,95 He npeBbiwaeT 3HauYeHus1 0,06 %.

Ecnu pacxoxgeHne Mexay HanbonbLUMM U HaMeHbLW WM pesyrbTaTamMu napannesbHbIX onpegeneHni
npeBblllaeT 3Ha4eHue npegesna noBTOPSIEMOCTH, BLINONHAOT NpoLedypbl, U3nokeHHble B cTaHaapTe [2] (noa-
nyHKT 5.2.2.1).

AbBconoTHOe 3Ha4yeHWe JonyckaeMoro pacxoXaeH1sa Mexay AByMsl pesyribTataMu aHanuaa, nosyYeHHbl-
MU B pasHbIX labopaTopusix, He 4OSKHO NpeBbIllaTh Npegena socnpoussogumocti R = 0,14 % pns gosepu-
TenbHol BeposiTHocTU P = 0,95.
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5.7.3 Onpegenexue meau (Npu maccoson Aone ee cbile 99,90 %)
5.7.3.1 Maccosyto aonto Mmeaun X, %, BbIMUCAAIOT Mo pasHocTi mexay 100 1 cyMmoii Bcex onpeaensieMblx
npumeceli no chopmyrne

X=100 - (X3 + X5+ X3 +.....+ X)), ©

rae Xq, X5, X3, -..... X, — cpefHsis maccoBas AoSA onpeaeneHHbIX B Meau npumecei, %.

Yncno sHavalmx Lmudp 3aBUCKT OT UCXOAHLIX TpeboBaHWi, 3aaaBaemMblX B HOPMATUBHOM AOKYMEHTE Ha
KOHKPETHbIA BUA NPOAYKLMNA.

5.7.3.2 PacxoxaeHus Mexay pesynbTaTamun ABYX NapannenbHblX onpeaeneHnii/namepeHunin npumeceii B
Meau He AOSKHBI NpeBbilaTh Npeaenos NOBTOPAEMOCTU, NPUBEAEHHbIX B COOTBETCTBYHOLMX MeToaukax npu
onpeaeneHnn To UK UHOK NPUMECH.

PacxoxaeHust mexxay ByMA pesynbTaTtamy aHanusa/msmepeHuin npumeceil B Meau, NosTy4eHHbIMU B pas-
HbIX NabopaTopusix, He AOMMKHbI NPEBbILATE 3Ha4YeHUA NPeaenoB BOCMPOU3BOAUMOCTU, NPUBEAEHHDBIX B COOTBET-
CTBYOLLMX MeToAMKAX NPU onpeaeneHnumn Toi NN MHOW NPUMECHU.

6 MeToabl onpeaeneHna MaccoBOW AONU cepbl

6.1 O6nacTb NpUMeHeHunA

B HacToswem paszaene yctaHoBNeHbI TUTPUMETpUYeckuii meTtog (Npu Mmaccosoli gone cepbl ot 0,0010 % ao
0,020 %) v MeTOA UHDbpPakpacHOl cnekTpoMeTpun (Npu Maccosoi gone cepbl oT 0,0002 % ao 0,050 %) onpege-
NeHNa MaccoBOW JoNK cepbl B Meau.

6.2 Tpe6oBaHUsA K MOrpewHOCTU aHanu3a

MorpeluHOCTL pesynbTaToB aHanusa/M3MepeHuii MaccoBoi 40NN Cepbl, 3HaYEHUs NpeaenoB NOBTOPSAEMO-
CTW 1 BOCNPOU3BOAMMOCTM ANSA A0BEPUTENbHOW BEPOATHOCTU P = 0,95 AoMmKHbI COOTBETCTBOBATL NpUBeAeHHbIM
B Tabnuyax1,2u 3.

Tabnwuuya1— TutpumeTpudeckuii Metoq
B npoueHTax

[nana3soH MorpewHocTb Mpenen
MacCcoBOW [OMK Cepbl pe3ynbTaToB
ananm3a + A nosropsaemocTu r (n=2) | BocnpousBoauMocTu R
Ot 0,0010 po 0,0030 Bkmtou. 0,0007 0,0005 0,0010
Ce. 0,003 » 0,006 » 0,001 0,001 0,002
» 0,006 » 0,020 » 0,003 0,002 0,004

Ta6nwuuya2— Metoa MHPaKpPacHOWM CeKTPOMETPUU B NPUCYTCTBUM NNABHSA

B npoueHTax
HvanasoH MorpewHocTb Mpepen
MaccoBOW 10NN Cepbl pes3ynLTaToB
naMepeHuii £ A noBTOpsAemMocTu r (n=2) | BocnpouasogumMoctTu R
Or 0,0003 po 0,0005 Bkntou. 0,0002 0,0002 0,0003
Ce. 0,0005 » 0,0010 » 0,0005 0,0005 0,0007
» 0,0010 » 0,0030 » 0,0008 0,0008 0,0011
» 0,0030 » 0,0050 » 0,0011 0,0011 0,0015
» 0,0060 » 0,0100 » 0,0014 0,0014 0,0018
» 0,010 » 0,030 » 0,003 0,003 0,004
» 0,030 » 0,050 » 0,005 0,005 0,007

6.3 TutpumeTpUyeCcKkUin MmeToq,

6.3.1 CpeacTBa nsMepeHuit, BcnomorarteribHble yCTPOMUCTBa, MaTepuarnbl, pacTBOpbI

Mpw BbINONHEHUW aHanM3a NPUMEHSIIOT creaytoLLme cpeacTBa U3MepeHuia, BCoMoraTenbHble YyCTpoicTBa:
- Becbl nabopaTtopHble cnelunansHoro knacca TouHoctv no FOCT 24104;

10



rocCT 31382—2009

Ta6nwuuya3— Metog nHdpakpacHoW crnekTpomeTpun 6e3 npuMeHeHUs1 NaeHs
B npoueHTax

OwvanasoH MorpewHocTb Mpepen
MacCOBOI [ONW Cepbl pesynbTaToB
UaMepeHuii + A nosTopseMoctu r (n=2) | BocnpouaBogumoctTu R
Or 0,0002 pgo 0,0005 Bkmtou. 0,0001 0,0002 0,0002
Ce. 0,0005 » 0,0010 » 0,0002 0,0003 0,0003
» 0,0010 » 0,0025 » 0,0003 0,0005 0,0005
» 0,0025 » 0,0050 » 0,0005 0,0006 0,0007

- KoNbbl MepHble 2-25—2; 2-250—2; 2-1000—2 no FOCT 1770;
- MUNETKU He HKXKe 2-ro Knacca TodHocTu no FOCT 29227;

- 6ropeTkn 1—1—2—25—0,1 no FOCT 29251;

- MmeH3ypku 50, 100 no MOCT 1770;

- kono6bl KH-2—250—34 TXC no NOCT 25336;

- cTakaHbl B-1—100 TXC no FOCT 25336;

- neyb MydenbHyto ¢ TemnepaTypoin Harpesa ao 1050 °C;

- YCTaHOBKY Ansl orpeaeneHns cepbl COrnacHo pUCyHKy 1;

M J.

L

-]~
SIS

8 10 11

9 I3 12

1 \2 \3

1 — BannoH ¢ KUCNOpOaOM, CHaGXeHHbIM pedyKUVOHHBIM BEHTUNEM ANS PerynMpoBaHUsl CKOPOCTU MOCTYNIIEHWA KUCNopoaa B Mevb;
2 — NpoMbIBHAA CKIsIHKA, Copepallasi pacTBOP MapraHLOBOKWUCIIONO kanua B pacTBOPE rMAPOKCUAA Kanua UNu rufpokcuaa Hatpus;
3 — cknsiHKa, cofepxallas B HUXKHEW 4acTu NNaBneHbl XNOPUCTBIA KanbLuuid U CNoOW CTEKNAHHON UK OGbIKHOBEHHOW BaThl, 8 B
BEPXHEW 4acTu — rMOPOKCUMA Kanus UNu rMAPOKCUA HaTpus; 4 — KpaH, AAoLWnin BO3MOXHOCTL PErynupoBaTte nofady OYWLLEHHOro
KMcnopoga B TpyGKM ons cxkuraHusa; 5 — TpybuaTan nedb ¢ CUNUTOBBIMK HarpeeaTensimu, obecnevusarowumm Harpes fo 1250 °C;
6 — Tepmonapa; 7 — MWINMBONLTMETP UK noTeHuuomeTp noboro tmna; 8 — Tpybku Ana CXUraHua kucnopopa; 9 — nofodka Ans
cxkuraHusa npobbl; 70 — OYMUCTUTENBHBIN COCYA, C KBapLeBon Baton; 11 — KpaH nepen nornoTUTenbHbIM cocynom; 12 — nornotu-
TenNbHbIA COCYL, COCTOALLMIA U3 [BYX OOUHAKOBLIX COCYLOB, COEAWHEHHbIX CTEKNSHHBIMKU Nnepemblvkamu. fonyckaeTcs MCnonL30Ba-
HUe [BYX CTEKNAHHbLIX UMMMHLPOB BbICOTOW Mo 250 MM u3 cTekna ofHoro ueeta (pucyHok 2); 13 — 6GilopeTka ansi TMTpoBaHWUA

PucyHok 1 — YcTaHoBKa gns onpegenexHus cepebl

- Nevb TpyB4aTyto C CUUTOBBIMU HarpesaTensmMu, obecnedmsatoLmmm Harpes Ao 1250 °C;

- MUNNUBOMBLTMETP UMK NOTeHLMoMeTp Nioboro Tuna;

- Tpy6Ky chapdopoByto ogHOKaHanbHYyIo (BHELWHWA AnameTp — 26 MM, BHYTPeHHW anameTp — 21 MM,
AnvHa — ot 850 go 900 Mm);

- nogoukn cpapcoposele J1IC2 no FOCT 9147;

- akcukaTop 2—190 no FOCT 25336, 3anonHeHHbIA OKCUAOM KarnbUus, NpeaBapuTensHO NpokaneHHbIM npu
TemnepaTtype oT 970 °C go 1050 °C, unu xnopucTbIM KarnbLUeM.

Mpw BEINOMHEHUM aHaNK3a NPUMEHSIIOT creaytoLue MaTepuarnsl, pacTBOpPbI:

- Kanuin asyxpomoBokucnbii no FTOCT 4220, aoBaxabl NEpeKpPUCTaNIM30BaHHbIN Y BbICYLLEHHBIA NPy TeMe-
paTtype 170 °C, pacteop 0,025 H.;

11
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- kanuii loaucTblid no TOCT 4232, pacTBop MaccoBOi KoHLEeHTpaLwn 50 r/am>;

- kanua ruapokcua (kanusa rmapooknck) no FOCT 24363, pacTop MaccoBoii koHLeHTpaLmm 400 r/am®;

- HaTpwsa rngpokend (HaTpus rngpookuck) no FOCT 4328, pacTBop MaccoBoi koHueHTpauun 400 r/iam®;

- kanuii MapraHLEBOK1CLIV o FOCT 20490, pacTeop MaccoBoii KoHLeHTpaLun 40 /am® B pacTeope kanus
rMapoKcmaa Uy HaTpusi rgpoKcuaa;

- KanbLWi XNopucTbIi No [16], nnaBneHHbIR;

- kncnoty cepHyto o FOCT 4204, pasbasneHHyto 5:100;

- kpaxman pacTeopuUMbIi no FTOCT 10163, pacTsop MaccoBoit koHLeHTpaLwm 10 r/amS;

- HaTpwuii yrnekucnell 6e3soaHbii no FTOCT 83;

- HaTpui cepHoBaTucTokmcnbid no FTOCT 27068, pacteop 0,025 H,;

- 1o no F'OCT 4159, pacteop 0,001 H.;

- kanbums okemag no FOCT 8677,

- CTaHgapTHbI obpasel, Meau, cTanu (HenermpoBaHHOW) UK xenesa ¢ MaccoBoi goneli cepbl o7 0,002 %
Ao 0,03 %.

6.3.2 MeToa aHanusa

MeTog ocHOBaH Ha CXXUraHuM HaBeckn Medu, cogepXalllen cepy, B TOKe KACIopoaa npu TeMmnepaType
1200 °C, nornotueHun obpasytoLLeincsa ABYOKUCU cepbl BOAOW Y TUTPOBAHUN CEPHUCTON KUCNOTLI PaCTBOPOM oaa
B NPUCYTCTBMU Kpaxmana.

6.3.3 MoaroToBKa K BbLINONMHEHUIO aHanu3a

6.3.3.1 MNepea npoBeaeHrem aHannsa HeobXxoAMMO NPOBEPUTL FePMETUYHOCTL YCTAHOBKW ANsi onpeaene-
HUs1 cepbl (PUCYHOK 1) 1 MpaBUNbHOCTL ee cOOpKN.

[nsa aToro coeAnMHAT BCHO YCTaHOBKY € 6annoHoM, cogepXallym KUCIopoa, OTKPbIBaOT TPexXxo40Bol
KpaH Ha BO34yX, OCTOPOXHO OTKPbLIBAIOT BEHTUb BannoHa, NponyckatoT Kucnopoa co ckopocTbio 20—30 ny-
3bIPLKOB B MUHYTY, MNEpeKrodaloT TPEXXOA0BOM KpaH B MOSIOXeHWe, Mpy KOTOPOM KUCNopod NocTynaeT B neYb, U
3aKpbIBaOT KpaH nepeg nornotuTensHeiM cocyaoM. B TeueHne 2—3 MWH JOMKHO NpeKkpaTUTLCs BblaeneHne
My3bIpbKOB B NPOMBIBHbIX CKsIHKaX, Nocne yero HeobxoaumMo BbikaaTthb ele oT 5 go 7 MuH. Ecnn ny3sbipbku
6onbLUe He BbIAeNsATCH, YCTaHOBKY MOXHO CUATATb repMETUYHOMN.

30

2/

@3
HH
250

PucyHok 2 — lMNornotuteneHeiin cocya

6.3.3.2 MNepepn npoBegeHem aHanmaa Heobxoarumo npoeepuTb Npu Temnepatype ot 1200 °C go 1250 °C
YCTPOMCTBO AJ1S1 CKUraHWS Ha repMETMYHOCTL U HanmMume neTy4ux BocCTaHaBNMBaoLWmMX BellecTs. [1ns aToro B
oba cocyaa NornoTUTeNLHOro yeTpoitcTea HanveatoT no 50 cm® Boasl 1 no 10 cm® pacTeopa kpaxmana, npunvea-
0T 13 BHOpPETKM HECKOIBKO Kanerb pacTBopa oda Ao NosIBNEHNUst CUHe-ToNy6ol oKpacku (MHTEHCUBHOCTL OKpac-
Kn B 06oux cocyaax fosmkHa bbiTe oguHakoBoi). HarpesatoT nedb go Temnepatypsl oT 1100 °C go 1250 °C u
nponycKarT KUCIopod co ckopocTbio 40—50 Ny3sIpbKOB B MUHYTY.

12
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Ecnu yepes 4—5 MyH okpacka pacTBopa B /IeBOM COCYAe UCHE3HET, TO 3TO O3HayaeT, YTo M3 TpyOKM
BbIAENATCA BOCCTaHaBMBalOLLMe BelllecTBa, pearvpytollme ¢ iogoM. B atom cnyyae, He npekpallas Toka
Kncnopoda, K pacTBOpy B IeBOM cocyde NPpUnBaloT eLle HeCKONbKO Karenb pacTeopa ioda U npogoskatoT
npubaeneHve pacTeopa oga 4o Tex nop, Noka CUHsIS okpacka B pacTeope byaeT ocTaBaTbCsi MOCTOAHHOM 1
OQVHaKOBOI MO MHTEHCUBHOCTY C OKPAcKoW pacTBopa B NpaBoM cocyae.

6.3.3.3 lns npoBeaeHus aHanusa dapdopoBble NOACHKM NpeaBapuTensLHO NPpoKanusatoT Npy Temnepary-
pe o1 850 °C go 900 °C B TeueHue 1 u. MNMpokaneHHble NoA0UKM NOMELLaoT B akcukaTop. Nepen npoBegeHem
aHanuaa nogoudKy npokanueatoT npu Temnepatype 1200 °C B atMocdhepe kucnopoga, NpoBepsitoT Ha cogepka-
HWe cepbl B YCIOBWSIX NpoBeAeHNs aHanuaa. Hasecky ¢ ncnbityeMbiM 06pasLom NoMeLarT B MPOBEPeHHYo
nogouky. Mocne npoeeaeHNs UCNbITAHUA NOAOUKY GOMbLUE HE UCMONMb3YIOT.

6.3.3.4 Mpw npurotoenerun 0,025 H. pacTBopa CEPHOBATUCTOKUCIIOrO HaTpWs (HaTpus ThocynbdaTa) Ha-
Becky 6,2 r pacTtsopsitoT B 100 cm® CBEXENPOKUMSIYEHHON 1 OXNaxaeHHoW Boabl, NpubasnsioT 0,2 r 6e3sogHOro
yrnekucrnoro Hatpus, gonueatoT sodoli oo 1000 My XOPOLLO NnepemMeLlnBatoT.

MaccoByto KOHLIeHTpaLuio pacTBopa CEPHOBATUCTOKUCIIONO HaTPKS ycTaHasnuealoT Ha 2—3 CcyTok nocse
NMPUrOTOBNEHNS pacTBopa.

MpW yCTaHOBNEHM MACCOBOA KoHLieHTpaLuK 0,025 H. pacTBopa cepHoBaTUCTOKUCHOrO HaTpus 10 cm® cep-
HOIt KMCnoThl, pa3basneHHoi 5:100, NOMeLLAoT B KOHUYECKylo konby BMecTUMOCTbI0 250 cm®, npunusaoT
10 cm® pacTBopa ifogucToro kanus, 25 cv® 0,025 H. pacTBOpa ABYXPOMOBOKMCIIONO kanus. Konby 3akpbisaoT
npuwNucoBaHHO NPOBKOA U OCTaBNSAIOT B TEeMHOM MecTe B TeueHne 8—10 muH. MpunueatoT Bogy Ao o6bema oT
70 40 80 cM® V1 TUTPYIOT BbIAENMBLLMIACA 107 PACTBOPOM CEPHOBATUGTOKUCIIOND HAaTPWSA 40 CBETHO-KEeNTON oKpac-
K, IPURUBaT 2 cM® pacTBOpa Kpaxmara v MpoJoKaloT TUTPOBAHUE A0 UCHE3HOBEHMSA CUHEN OKPacKy.

MaccoByto KOHLIEHTPALMIO pacTBOpa CePHOBATUCTOKMCIONO HATpUst Ny, F/cM®, BbiuMcAsIOT No dopmyne

0,025-25
Mo = 25522, ™

rae V— o6beM pacTBopa CepHOBATUCTOKUCIIONO HAaTPUS, 3PacXoaoBaHHbIN Ha TUTPOBaHWe, cM°.

6.3.3.5 Mpv npurotosneHun 0,001 H. pacTeopa iioga Hasecky 0,127 riioga pacTeopsioT B 50 cm® pacTeopa
/ioancToro kanus v pasGasnsaloT pacTBOp BOAOH 10 1 AMS. PacTBOp XpaHAT B CTEKNSAHHOM Nocyae U3 TeMHOro
cTekna.

TwTp pacTeopa ioaa, BolpaXeHHbI B rpaMMax cepbl, yCTaHaBMUBAKOT MO YeTbiPeM HaBeckam CTaHAapTHOro
obpasLia c U3BECTHLIM coaepXkaHueM cepbl. CXXuraHue cepbl B 3TOM criydae NpoBOAsT cornacHo 6.3.4.

Tutp pacTeopa ioga no cepe T, I, BIYUCAAIOT Mo chopMyne

Cm

T =V100° ®)

roe C — maccoBasi 4ons cepbl B cTaH4apTHOM obpasue, %;
m — macca ctaHgapTHoro obpasua, r;
V — obbem pacTeopa iiofa, U3pacxoAoBaHHbI Ha TUTPOBAHME, CM°.

MpumeuyaHue—TIpn OTCYTCTBUM CTAaHAAPTHOrO 06pasLa MacCcoByI0 KOHLEHTPaLMIO pacTBOpa ofa yeTaHas-
NUBAIOT NO PacTBOPY CEPHOBATUCTOKMCIIONO HATPUSA, MACCOBAasi KOHLIEHTPALMSA KOTOPOIO YCTAHOBIIEHa N0 PacTBoOpy ABY-
XPOMOBOKMCIIONO Karnusl.

Mpu ycTanoBneHun Mmaccosoi koHueHTpauun 0,001 H. pacTBopa rhoga rotoeat 0,001 H. pacTBOp cepHoBa-
TUCTOKUCIOrO HaTpua ¢ pasbasneHnem 0,025 H. pacTopa: oTéupatoT nuneTkoi 10 cm® 0,025 H. pacTBOpa cepHo-
BaTUCTOKMCIOrO HATPVS, MOMELLAIOT B MEPHYIO KONGY BMECTUMOCTbI0 250 cM?, A0NWBAIOT NpeABapUTeNibHO Npo-
KMNSYEHHON 1 OXNaxkaeHHOW BOAOW A0 METKU U NepeMelLnBaloT. PacTBop rotoBT B AeHb NpUMeHeHus. B konby
BMecTUMOCTbIo 250 cm® HanueatoT oT 18 Ao 20 cM® Boapl, NpUNMBalOT U3 BIOPETKY TOYHO OTMepeHHbIe 20 cm®
pacTBopa rioga, pasbasnatoT Bogon Ao o6bema ot 70 go 80 cm®, nepemetumsaiot 1 TUTpytoT 0,001 H. pacTBOPOM
CepHOBAaTUCTOKUCIIONO HAaTPUS! A0 CBETNO-KENTO OKPACcKW, 3aTEM NPUNMBaloT 2 cM® pacTBOpa Kpaxmarna v rnpo-
AOMmKaloT TUTPOBaHUE A0 UCHE3HOBEHWS CUHER OKpacKu.

MaccoByto KOHLEHTPaLWo pacTeopa iioaa N, r/cM®, BbIMMCASIOT Mo dopmyne

NV

roe Ny — MaccoBas KOHLEHTpaLUsl pacTBOpa CEPHOBATUCTOKUCHOrO HaTpus, paeHas Ny, /25, rficm®;
V — ofbem pacTBopa CepHOBATVCTOKUCIIOND HATPWS, U3PacXod0BaHHbIM Ha TUTPOBaHUE, CMS.
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TuTp pacTeopa rioga no cepe T, I, BEIMUCNAOT Mo chopmyre

_ N,1603

T =500 (10)

6.3.4 BeinonHeHuWe aHanusa

6.3.4.1 O6Lwme TpeboBaHWA K METO4AM aHaMaa U TpeboBaHUst 6e3onacHOCTY NPY BbINOMHEHUN aHanM30B —
B COOTBETCTBUM C pasgenamun 3 n 4.

6.3.4.2 MaccoByto fonto cepbl onpeaensioT napannenbHo U3 AByX HaBecok Npobbl.

6.3.4.3 OgHoBpeMeHHO Yepes BCe CTaanm NogroToskX Npob K aHanuay NpoBoAsAT KOHTPOSIbHbIA ONbIT Ha
Y/CTOTY peaKkTUBOB.

6.3.4.4 HaBecky mean maccoit 2,0 r (npu maccosoit gone cepbl o 0,005 %) wnu maccoit 1,0 r (npu
maccoBoii gone cephbl cbiwe 0,005 %) pacnpegensitoT paBHOMEPHO No AHY NpedBapuUTernbHO NpoKareHHoM
10404KM 4NN CKUraHKS.

Mocne aToro B TpybKy Neyu (B Hanbonee HarpeTyto 30Hy) NOMELLAIOT NIOA0YKY C HaBECKOW Meau Npy NOMOo-
LLIK ANMHHOTO KpHoYKa U3 CTanbHOR NPOBONOKM AnaMeTpoM oT 2 A0 3 MM. Tpy6Ky neun HeMearneHHo CoeaAnHSIoT
C OCTalbHbLIMU YCTPONCTBAMM U CKMUratoT HaBecKy Meau. CKopocTb NPONyCcKaHWs Kucnopoaa AoMKHa Noaaepxu-
BaTbCsl TaKOM, UTOBbI XKMAKOCTh B NMOTOTUTENBHOM COocyae (PUCYHOK 2, neBasi YacTb) NogHUManack Ha A0NOHU-
TerbHY BeICOTY OT 2 A0 3 cM. Korga noctynarowme u3 nevum B NOrfoTUTENbHLIA cocyA, rasbl Ha4uuHaoT obecuse-
uMBaTh PacTBOP oda, MPUIMBAKOT PACTBOP WoAa C Takol CKOPOCTLIO, YTODLI CUHSISI OKpacka He ucyesana Bo
BPEeMS CKUraHnsi HaBecku. CxnraHmne cepbl CUMTaKOT 3aKOHYEHHBIM, KOrAa okpacka pacTBopa B MOrnoTUTEIbHOM
pacTBOpe OCTaeTCs MOCTOSIHHOM U OAUHAKOBOW MO MHTEHCUBHOCTW C OKPaCKoWM pacTBopa B NPaBoW YacTu cocyaa
ANS nornoweHus.

6.3.5 O6paboTka peaynbTaToB aHanu3a

6.3.5.1 Maccosyto gonto cepbl X, %, BbIMUCAAOT No hopmyne

_ TV100
T m

X , (11)
raoe T — TUTP pacTBopa lioaa, BbipaXeHHbI B rpammax cepbl;
V — obbem pacTsopa iiofla, U3pacxooBaHHLI Ha TUTPOBaHME, CMS;
m — macca HaBecku meau, .

6.3.5.2 3a pesynbTar aHan13sa npuHUMaloT cpeaHeapudMeTUUEcKoe 3HauYeHe AByX NapasienbHbIX onpe-
AeneHunid npy ycrnosuK, 4to abconioTHast pasHOCTb MeXay HUMK B YCIOBUSIX MOBTOPSAEMOCTU He NpeBbiaeT
3HaYeHUi (Npu goBepuTenbHOK BeposiTHocTU P = 0,95) npeaena NoBTOPSIEMOCTU I, NpUBeAEHHbIX B Tabnuue 1.

Ecnu pacxoxgeHve mexay pesynbTataMu napannensHbIX onpeaerneHnii NpeBbIllaeT 3HadveHus npegena
MOBTOPSIEMOCTH, BLIMONHSIIOT NPoLieAypbl, U3NOXeHHbIe B cTaHAapTe [2] (moanyHkT 5.2.2.1).

6.3.6 KoHTponb TOYHOCTU pe3ynbTaToB aHan13a

KoHTponb TOYHOCTU pe3ynbTaToB aHanusa — no 3.14.

6.3.7 OdhopMneHue pesynbTaToB aHanu3a

PesynbTaTthl aHanusa opopMnsioT B COOTBETCTBUM € 3.15, 3HaYeHMS NOrpeLLHOCTU pesynbTaTos aHanmsa

AnpueegeHsl B Tabnuue 1.

6.4 MeTtoa nHdbpakpacHoli CneKTpoMeTpumn

6.4.1 CpeacTBa U3MepeHU, BcnoMmorarenbHble YyCTPOACTBA, MaTepuansl, pacTBopbI

Mpu BLIMNONHEHUN N3MEPEHUI NPUMEHSIOT CneayloLLme CpeacTBa U3MepeHuii, BCnomoraTenbHbIe YCTPOon-
cTBa:

- aHanu3aTop Ha cepy, OCHOBaHHbIN Ha MPUHLMNE UHpakpacHON CNeKTPOMETPUM C UHOYKLUMOHHOW BLICOKO-
YaCTOTHOM MeYbHo;

- NeYb LWaxTHyto, obecneynBaroLLyo TemnepaTypy Harpeea He meHee 1200 °C;

- TUITIM OrHEeYMNopHbIe Kepamuyeckue, npokaneHHsle npu temnepatype oT 900 °C go 1200 °C B TeveHune He
MeHee 4 u;

-COnoMOCT 8.315 cocTaBa Meau UnK CrfiaBoOB Ha OCHOBE MeaW Ui Ha OCHOBE XXeresa;

- NMMHUeT MeguumnHekuid no FOCT 21241.

Mpwy BLINOAHEHUM U3MEPEHU NPUMEHSIIOT criedytolle matepuarnbi;

- KNCIOPOA4 TEXHUYECKNI rasoobpasHblii no FTOCT 5583;

- MarHWi XnopHoKUCbIA (@aHrngpoH) rpmMbl «KLECO» nnu no [17];
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- nnasHu: Bonbgpam no [18], xeneso no [19] u gpyrue BewecTsa, obecnevmsaroLLme cxuraHne npobel 1
pesynbTaTbl KOHTPOMbLHOIO OMbITa, yka3aHHble B 6.4.2.1;

- HUTU 1 BONOKHA CTEeKNsiHHbIE ogHOHanpaeneHHble no FOCT 10727,

- ackaput cbupmbl «LECO» unu no [20].

6.4.2 MeToa usmepeHusn

MeToa ocHOBaH Ha U3MepeHn CBeTOMNOMMoLLEeHNs rasoobpasHoro okcuaa cepel (IV) B MHdpakpacHoii obna-
CTW creKTpa nocrie BuiAENeHUA ero U3 HaBecku MeTanna ckuraHmem B MHAYKLUUOHHON BbICOKOYACTOTHOM Neyn B
TOKe Kucropoaa.

6.4.2.1 UamepeHune maccoBoi aonu cepsbl (Mpy Maccosoi gone o1 0,0003 % ao 0,050 %) meToaom uHdppa-
KpacHOM CNeKTpoOMeTpUn B NPUCYTCTBUM MITaBHS!

MoaroToBKa K BLINOMAHEHWIO U3MepeHUiA

MoaroToBKy aHanuaaTopa K paboTe 1 ero rpagyvMpoBKy NPOBOAAT B COOTBETCTBUN C UHCTPYKLMEN Mo ero
akcnnyatauuu. [ins rpagyvpoBsku cregyeT UCNonb3oBaTh cTaHAapTHele 06pasLpl cocTaBa Meau Unu CNNaBoB Ha
OCHOBe MeAaW UK Ha OCHOBE XXenesa.

BbinonHeHue nsmepeHuia

O6Lw e TpeboBaHUs K MeTogam uaMepeHui 1 TpeboBaHKa 6e30NacHOCTU NPU BLINOSIHEHUW U3MEPEHU — B
COOTBETCTBUU C pazaenamun 3 u 4.

MaccoByto fonto cepbl onpeaensitoT NapanfenbHO U3 AByX HaBeCOoK.

B Turens nomeLLaoT HaBecKy aHanusnpyemoii npobbl Maccoi oT 0,2000 Ao 1,0000 r, Ao6aBnAOT NnaBeHb,
Macca KoToporo AomkHa 6blTb 0QMHAKOBOW MpU NPOBEAEHUM KOHTPONBHOTO ONbITa, rpagyupoBKU 1 aHanusa, 1
NPOBOAAT aHanu3, kak yKkasaHo B npunaraeMo K aHanm3aTopy MHCTPYKLUUK.

HenocpeacTeeHHO Nepea uamepeHMeM HaBecku aHannsupyemon Npobbl NPOBOAAT KOHTPONBHbLIN ONbIT. Ans
3TOro B TUresb MOMeLLalT HaBeCKy MaBHSA Tako MacCco, KaKyio UCMoNb3YIOT Npy aHanuse Npo6, u nposoaAT
aHanm3, Kak ykasaHo BblILLe.

KOHTpOnbHbIA ONbIT CNegyeT cunTaTb YAOBNETBOPUTENbLHBLIM, €CIU NMoKasaHWA MacCoBOI A0NKM cepbl Ha
LmcbpoBOM A1crNiee He NPeBLILLAaoT NOrpellHOCTL MeToda aHanuaa (Tabnuua 2). MNorpelwHoCcTo MeToda aHanu-
32 cuMTaloT MOrPeLLHOCTb HKHEro Arana3oHa onpeaensieMbIX MHTEPBaoB MacCcoBbIX A0Nel cepbl.

O6paboTka pe3ynLTaToB U3MEpPeHMiA

PeaynbTaTthl U3MepeHUsi MaccoBol JONW cepbl B NPOLEHTaX BbIBOAATCS Ha AUCTIIENA UMK NPpUHTep aBToOMa-
TU3NPOBAHHOrO aHanmnsaTopa.

3a pesyneTaTt UsMepeHuii NPUHUMAaLOT cpeaHeapudMeTMHecKoe 3HaYeHe ABYX NapannensHbIX usmepe-
HW NpK ycnoBsmK, 4To abcontoTHas PasHOCTbL MeXJY HUMM B YCIIOBUSIX NOBTOPAEMOCTU He NpeBbillaeT 3Ha4YeHW
(Npv poBepuTensHo BeposiTHocTH P = 0,95) npeaena NoBTOPSEMOCTH 1, NpuBeAeHHbIX B Tabnuue 2.

Ecnu pacxoxgeHne Mexay pesynsTataMu napannenbHbiX U3MepeHuid npesbliwaeT 3Ha4YeHWe npegena
MOBTOPSIEMOCTU, BbINOMHAT NpoLeaypbl, U3noxeHHbIe B cTaHgapTe [2] (moanyHKT 5.2.2.1).

6.4.2.2 NamepeHne maccoBoit gonu cepsl (Mpu Maccosol gone ot 0,0002 % go 0,0050 %) meToaoM UH-
thpakpacHoi cnekTpomMeTpun 6e3 NpUMeHeHNs MiasHA

MoaroToBka K BEINONHEHWIO U3MEPEHNIA

MogroToBKy aHanuaaTopa K paboTe 1 ero rpagyyMpoBKy NPOBOASIT B COOTBETCTBUMN C MHCTPYKLMEl Mo ero
aKcnnyataumu. MpagynpoBsky cnegyeT nposoanThb no CO cocTaBa Mean 13 Tpex napanienbHbIX U3MepeHun.

B cnyyae rpagyvpoBKku aHanusaTopa npeanpusiTueM-m3roToBMTeNeM NoBTopHas rpagdyvpoBka He TpebyeT-
cs1. B npouecce nprMeHeHWsi aHHOTO aHanM3aTopa NpoBOAAT KOHTPOMb CTabUnNbHOCTU rpadyvpoBKA B COOTBET-
CTBWM C UHCTPYKLUWE No aKkcnnyaTtauum.

Hagecku CO v aHanunanpyemoro Matepmana npobbl 4oKHbI BbITb 0AWHAKOBBIMU.

Ecnu HaligeHHoe cpeaHee 3HaYeHWe maccoBoli gonu cepbl B CO oTNnYaeTcsi OT aTTeCTOBaHHOMO 3HaueHst
6onee 4Yem Ha 3Ha4YeHUe NOrpeLLHOCTU MOCTPOEHUSI FPadyMPOBOYHOM XapakTepUCTUKK, rpagyupoBKy MOBTOPSIHOT,
paccu1TaB NMMHERHbIA MHOXUTENb ANS KOPPEeKLMU rpadyupoBK/ B COOTBETCTBUN C UHCTPYKLMER Mo 3KCnyaTaumm.
Mpu NOBTOPHOM MPEBLILLIEHUN 3HAYEHWS MOTPELLHOCTU MOCTPOEHUS IPaayUPOBOYHOW XapakTepucTukM nposeae-
HWe aHanuaa npekpalaroT 40 BbIICHEHNSA U YCTpaHeHNs NPUUKH. 3HaYeHWe NorpeLlHOCTY NOCTPOSHUS rpagyupo-
BOYHOW XapaKTepuncTUKN yCcTaHaBNMBatoT B nabopatopum Ans KOHKPETHOro 3K3eMnisipa cpeacTsa UsMepeHuin.

BbinonHeHve nsmepeHui

Obwue TpeboBaHWs K MeToAaM U3MepeHuii 1 TpeboBaHa 6e30NacHOCTU MPU BbINOMHEHUN U3MepeHuin — B
COOTBETCTBUM C pazgenamn 3 n 4.

MaccoByto gonto cepbl onpeaensitoT U3 AByX NaparienbHbIX U3MepeHUi.
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B turenb nomeLLaloT HaBecky aHanuaupyemon npobel maccoi (1,000 + 0,200) r, ucnonb3ys LWmnLpel, CTaBAT
Ha noAcTaBKy aBTOMOrPYy304HOTO YCTPOMCTBA 1 Aariee NPOBOAAT aHanNu3, Kak ykasaHo B npuiaraemoi K aHanusa-
TOPY MHCTPYKLMN.

O6paboTka pesynbTaToB U3MepeHiA

PesynbTaTtbl UsMepeH/si MaccoBol 40NN cepbl B MPOLEHTax BbIBOAATCS Ha AWUCTer KoMMboTepa.

3a pesynbTaT U3MepeHuii NpUHNUMatoT cpegHeapuMeTUHecKoe 3HaYeHe ABYX NapasnnienbHbIX nsmepe-
HWA NpY YCNoBKUK, YTO abCONOTHAsA pasHOCTbL MeXay HUMU B YCIOBUSIX MOBTOPSAEMOCTM He NPEeBbILLaeT 3HaYeHUA
(Npv poBepuTensLHoOR BeposiTHocTW P = 0,95) npeaena noBTOPSIEMOCTU £, IPUBEAEHHbLIX B Tabnuue 3.

Ecnu pacxoxageHue mMexay peaynbTaTaMi napannenbHbIX MU3MepeHWid NpeBsblluaeT 3HavyeHne npegena
NMOBTOPSIEMOCTH, BBINOMHSAOT MpoLieayphbl, U3NoXeHHbIe B cTaHAapTe [2] (mognyHKT 5.2.2.1).

6.4.3 KoHTponb TOYHOCTW pe3ynbTaToOB U3MepeHui

KOHTpOnb TOYHOCTY pesyrbTaToB U3MEpPeHUin — B cOOTBETCTBUN € 3.14.

6.4.4 OchopMneHune pe3ynbTaToB UIMEpPEHUN

PesynbTatbl MaMepeHunii opopMnsoT B COOTBETCTBMM € 3.15, 3HaYeHUA NOorpeLlHOCTY pesyibTaToB U3Me-

PEeHNii A npuBeaeHsbl B Tabnvuax 2 n 3.

7 MeToa onpegeneHna maccoBoi aonu cdocdopa

7.1 O6nacTb NpUMeHeHus

B HacTosiweMm pasgene ycTaHoBNEHO onpedeneHne Maccosoli gonu cdoccdopa B Meau B aanasoHe oT
0,0003 % o 0,06 % cdoTomMeTpUYECKUM METOLOM.

MeTog He pacnpocTpaHsaeTcs Ha onpegeneHne Mmaccoeorn gonu doccgopa B mean no NOCT 859 mapok
MOOk n M0O06.

7.2 Tpe6oBaHUA K MOrpeLHOCTU aHanu3a

MorpelHOCTb pe3ynbTaToR aHanu3a MaccoBoit gonu chocdopa, 3Ha4eHUs Npeaenos NoBTOPAEMOCTM U
BOCMPON3BOAMMOCTM 4151 A0BepUTENLHON BepoaTHOCTU P = 0,95 aomkHbI COOTBETCTBOBATL NPUBEAEHHLIM B Tab-
nvue 4.

Ta6nuua4d
B npoueHTax
[unana3soH MorpewHocTb MNpenen
maccoBoi flonu doccopa pe3ynbTaTtoB aHanu3a

+A NOBTOPSIEMOCTH 1 (N=2) | BocnpouasoaumocTu R

Ot 0,0003 pgo 0,0010 Bkmiou. 0,0002 0,0002 0,0003

Ce. 0,0010 » 0,0030 » 0,0003 0,0003 0,0004

» 0,0030 » 0,0100 » 0,0006 0,0006 0,0008

» 0,010 » 0,030 » 0,002 0,001 0,003

» 0,030 » 0,060 » 0,004 0,002 0,005

7.3 CpepcTBa U3MepeHUid, BcnoMoraTtenbHble YCTPONCTBa, MaTepuansl, pacTBOpPbI
Mpu BbINONHEHUM aHanM3a NPUMEHSAIOT cneaytoLLue cpeacTsa UsMepeHuin, BCoMorarerbHble YCTPONCTBa:
- boTOMeTp hOTOINEKTPUHECKUI UNK cnekTPocdOoTOMETP CO BCEMU NPUHAANEKHOCTAMU;
- BeCbl NabopaTopHble crieuuanbHoro knacca TodHocTn no FOCT 24104;

- MUNETKN He Hke 2-ro knacca TodHocTu no FOCT 29169 u FOCT 29227;

- kon6bl MepHble 2—50—2, 2—100—2, 2—1000—2 no MOCT 1770;

- cTakaHbl B-1—250 TC no MOCT 25336;

- kon6y KH-1—100—14/23 no FOCT 25336;

- BopoHky BroxHepa no TOCT 9147;

- CTeKo YacoBoe.

Mpu BLINONHEHWUM aHanNM3a NPUMEHSIIOT criegytoLLye matepuasbl, pacTBOpbI:

- 6ymary cpunbtpoBansHyto no FOCT 12026;

- bunbTpbl 06e330neHHbIe no [21] unv gpyrue cpeaHer NNOTHOCTY;

- kncnoty consiHyto no FOCT 3118;

- kucnoty azoTHyto no FOCT 4461 v pasbasneHHyto 2:1;
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- CMECb COMSIHON U a30THOW KACIOT B COOTHOLLEHWUM 1:3, CBEXENPUrOTOBNEHHY!O;

- aMMOHWIA BaHaaMeBOKVCTbI MeTa no TOCT 9336, pacTBOp MaccoBoii KoHLEeHTpaLwmn 2,5 r/ams;

- aMMOHUA MonudaeHosokucrbin no FTOCT 3765, nepekpucTaniv3oBaHHbIM, pacTBOp MaccoBOW KOHLEHTpa-
Ln 100 r/am®,

- Bogopoga nepokeng no FOCT 10929 n pasbasneHHbIin 1:9;

- Kanui MapraHLoBokucbIi no FTOCT 20490, pacTBOp MaccoBO kKoHLEeHTpaLu 0,2 monb/ am® (1 H.);

-megb no FOCT 859;

- kanuii hocdopHokucnbin ogHozameLleHHbln no FTOCT 4198, BhicyLueHHBIV Npu Temnepatype oT 80 °C ao
90 °C B TeyeHue 1 y;

- HaTpwuii chocchopHokmncnbIn ABy3amelleHHbIV no FTOCT 11773, BeicyWweHHbIA Npu Temnepatype o1 102 °C
8o 105 °C B TeveHve 1 y;

- pacTBopbI hoctopa N3BECTHOM KOHLEHTPaLWK;

- ammuak soaHbii no FOCT 3760;

- CIMPT 3TUNOBBLIR pekTUdKUKoBaHHbIA TexHU4ecknin no FOCT 18300.

7.4 MeToa aHanusa

MeTog ocHoBaH Ha obpasoBaHumn hocchopHo-MonNnbaeHo-BaHaaMeBOW reTepononukmienoTsl B 1 M pacteo-
pe a3oTHOM KncnoTel. ONTUYECKyto NNIOTHOCTL pacTBopa M3MepsitoT Npu AnnHe BonHbl oT 400 Ao 413 HM unv ot
440 go 453 HM B 3aBUCMMOCTU OT MaccoBol Aonu goccpopa.

7.5 MoaroToBKa K BLINOMHEHUIO aHanu3a

7.5.1 Mpw Np1roToBneHnn pacTBopa BaHaAWEBOKWNCIIOrO aMMOHWSI MacCOBOW KOHLEHTpauumn 2,5 r/am® Ha-
Becky 2,5 r BaHaZMeBOKWUCIIOro aMMOHUs pacTBopstoT B 650 cm® Bogpl, go6asnsoT 10 cM® a30THON KUCNOTHI,
ponuBatoT Bogoi Ao 1000 cm® 1 nepemeluuBatoT.

7.5.2 Mpun NpUroToBREHUN pacTBopa MoONMGAEHOBOKNCIIONO aMMOHIUSI MacCcoBOW KoHUeHTpauun 100 r/am®
BHavase NpoBOAsAT NepeKkpucTannsaumio conu cneayrowum obpasom: HaBecky conun maccoi ot 100 go 120 r
pacTeopsitoT B 400 cM® Bogbl Nput TemnepaType 80 °C 1 aBaxabl PUNLTPYIOT ropsaqnii pacTBop Yepes NNOTHbLIN
06e330MeHHbIN hUNbTp «CUHAA NeHTar». K nonyyeHHomy pactBopy gobaensitoT 250 r aTUNOBOro CnupTa, OXNax-
AatoT 1 JatoT OTCTOATLCA B TeveHe 1 4. BoinasLume Kpuctannbl oThUbTPOBLIBaOT Ha BopoHKe BroxHepa. Mory-
YeHHble KpucTansbl MoNMG4eHOBOKACIIONO aMMOHUSI PaCcTBOPSIOT U CHOBA NEPEKPUCTAINTM30BLIBAIOT, KpUCTar bl
OThMMLTPOBLIBAIOT Ha BOPOHKe BroXHepa, NpoMbIBatoT 2—3 pasa aTUIMOBLIM cipToM o6bemom ot 20 Ao 30 cm®,
nocre Yero 1x BbiCyLLMBAIOT Ha Bo3ayxe. MNepea npuMeHeHneM 13 NepekpUCTanin3oBaHHOW COMN rOTOBAT pa-
CTBOP creaytoLM 06pa3om: HaBecky 100 r conu pacTeopsioT B Bofe o6bemom oT 700 ao 800 cm® v npunusaioT
oT 25 fo 30 cm® ammuaka. PacTBop nepemelunBaloT, 3aTeM ero hUnbTpyIoT Yepes BaTy Unn ByMaxHyto maccy,
[AOnVBaloT Bogoi Ao 1000 cm® u nepemeLnsaioT. UCnonb3yoT CBEXENPUrOTOBIEHHbBIM.

7.5.3 [Ins nocTpoeHna rpagyvpoBOYHbIX rpadkoB roToBAT pacTBopbl hocdopa N3BECTHOM KOHLIeHTpaLun.

MY NPUrOTORNEHUM pacTBOpa A MaccoBOI KOHLEHTpaLmm chocdopa 0,1 mr/cm® Hasecky 0,4580 r aByzame-
LeHHoro docdropHokuncnoro Hatpust unu 0,4390 r ogHosameLLeHHOTo hoChOPHOKUCIIONO Kanua pacTBopAoT B
BoAe 06bemMoM oT 50 Ao 70 cm®, no6aBnAT 2 cM® a30THON KUCMOTbI, PAaCcTBOP NEPEHOCAT B MePHYI0 Konby
BMecTMMocTbIo 1000 cm®, gonuBaloT BoAOV A0 METKU U NepemMeLLUBaloT.

Mpw npuroToBneHwn pacteopa b MaccoBoit KoHUeHTpaLuK docdopa 0,025 mricm® 25 cm® pacTeopa A
noMeLLaloT B MEPHYHO konGy BMecTumMocTbio 100 cM®, JonMBaloT BOAOI 10 METKW W NepemMeLLnBaloT.

PacTteopbl A 1 B XpaHAT B nonuatuneHosol nocyae. PactBop b ncnonb3yoT cBeXenpuroToBneHHbIM.

7.5.4 MocTpoeHue rpaayMpoBOYHLIX rpadukos

7.5.4.1 Mpun maccosoli gone doccopa meHee 0,001 %

B MepHble konbbl BMeCTUMOCTbH 50 cm® kakgas nomelyatT 0; 0,4; 1,0; 2,0; 3,0; 4,01 5,0 cm® pactBopa B,
yTto cooTtBeTcTByeT 0; 10; 25; 50; 75; 100 1 125 mkr cpocopa, npubasnsiot ot 3 Ao 4 cMm® a30THOM KUCTOTI,
npunueatoT 5 cM® BaHaAMEBOKUCIOro aMMOHUS, 5 cM® pacTBopa MOfMGAEHOBOKUCIIONO aMMOHUS! M A0NUBAIOT
BOZOV Ao MeTku. Mocne NpubasneHrs KaXXaoro pacTsopa coaepXumoe koné xopoLuo nepemetuvsaiot. Yepes
20 MUH 13MepsItoT ONTUYECKYHo NIIOTHOCTL PacTBOpa Npu AnrHe BonHe! oT 400 o 413 HM B KioBETE TOMLMHON
nornowatowlero ceet cnost 30 Mm oTHoCUTENbHO pacTBopa 6e3 AobasneHus pocdopa.

7.5.4.2 Mpwu maccoBoit aone gocdopa ot 0,001 % ao 0,006 % noctynatoT Tak xe, kak B 7.5.4.1, oaHako
konu4yecTBo pacTeopa b coctaenset 0; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0 12,0 cm®, yto cooTBeTCTRYET 0; 25; 50; 100;
150; 200; 250 1 300 mkr chocchopa.

OnTUYeckyo NOTHOCTL PACTBOPOB U3MePSIOT Npu ArMHe BorHbl oT 400 4o 413 HM B KloBeTax TOMWUHOM
nornowatoLlero ceeT cnost 20 Mm oTHoCUTENBHO pacTBopa 6e3 AobasreHns pocgopa.

7.5.4.3 MNpun maccosoit gone goccopa ot 0,005 % go 0,06 %
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B MepHble konGbl BMecTUMocTbio 100 cm® kaxkaas nometatoT 0; 1,0; 2,5; 5,0; 7,5; 10,0; 12,0 1 13,0 cm®
pacteopa A, uto cootBeTcTBYeT 0; 100; 250; 500; 750; 1000; 1200; 1300 Mkr choccopa, npubasnsoT oT 6 A0
8 cm® a30THoIA kuenoTbl, 10 cm® BaHaaneBokucnoro aMmoHus, 10 cm® pacTeopa MonbaeHOBOKACIIOro aMMOHNS.
Mocne npuGaBneHns KaXkaoro pacTeopa cogepkumoe konb TulaTensHo nepemelursatoT. locne aToro pacTteop B
MepHoii konbe HeMeaneHHO AOUBAIOT BOAON A0 MeTKU 1 NnepemMelLnBatoT. Yepes 20 MUH U3MepSIOT ONTUYECKYHO
NOTHOCTb pacTBopa Npu AnunHe BosnHbl 0T 440 0o 453 HM B KioBeTe TOSLLMHON nornoLlatoLLiero ceet criost 30 Mm
OTHOCUTENbHO pacTBopa 6es aobasneHns doccpopa.

7.5.4.4 Mpw maccoeoii gone docdopa ot 0,01 % Ao 0,06 % B BOCHMY CTakaHax BMECTUMOCTbIo 250 cm?
Kaxgbli BaBelwmBatoT no 2,0000 r meam ( ¢ Mmaccoson gonen chocdopa meHee 0,0005 %), npubasnsatoT 0; 1,0;
2,5:5,0;7,5;10,0; 12,0 1 13,0 cm® pactBopa A, uto cooTseTctyeT 0; 100; 250; 500; 750; 1000; 1200; 1300 Mkr
doccopa. PacTBopbl, Npyt HEOBX0AUMOCTY, BbiNapyeatoT Ao obbema oT 140 2 cm®. 3aTem B cTakaHb! NpUIYBaloT
no 30 cm® a30THOI kK1cnoThl, pazGasreHHoli 2:1. PacTBop HarpeBatoT, He 4OBOASA 40 KUMEeHWs, A0 NOMHOro pa-
cTBOpEeHUa Meaun. Mocne pacTBopeHusi Npobbl Npu cnaboM KUMneHWn yaansoT okeuabl a3oTa, He CHUMas Yaco-
Boe cTekr10. PacTeop oxnaxaaroT, npubasnsaioT 1 cm® pacTeopa MapraHLOBOKMCIIOrO Kanus (40 pO30BOii okpac-
K1) 1 OCTaBNSOT pacTBOp Ha 5 MUH. 3aTeM HarpeBatoT A0 KUNEHUs!, KUNSATAT B TedeHne 1 MWH 1 oxnaxaatoT 4o
Temnepatypsl oT 30 °C ao 40 °C. MpubasnsioT 2 cM® nepokcuaa Bogopoaa, pasbasneHHoro 1:9, KUNATAT B
Teuerve 30 ¢, 3aTem npubasnsiot 10 cm® pacTBopa BaHaANEBOKUCIIOTO aMMOHIS U MPOAOIIKAIOT KUNSTUTL B
TeyeHune 1 MUH.

PacTBop oxnaaaloT U NepenvealoT B MepHyto konby BMecTumMocTbio 100 cm®,

MpubaenstoT 10 cm3 pacTBOPa MONMBAEHOBOKCTIOrO aMMOHUS NPU HeMpepLIBHOM nepemeLLnsaHum. Moc-
e aToro pacTBOp B MepHoW konbe HeMeaneHHO OONMBaIOT BOAOK A0 MeTKM U nepemelumeatoT. Hepes 20 MuH
N3MepsItoT ONTUYECKYHO NMNOTHOCTL PacTeopa Npu AnuHe BonHbl oT 440 Ao 453 HM B KloBETe TONLWMUHONK Nornotya-
tolero ceet cnos 30 mm.

PacTeopoM cpaBHeHWsi MpU N3MEPEHUU ONTUYECKON NIOTHOCTM CIY>KUT pacTBOp, cogepaluuii 2 rmeau (¢
mMaccoBoii gonel chocchopa MeHee 0,0005 %) 1 Bce peakTuBbI.

7.5.4.5 Mpun maccooit gone toccopa o1 0,001 % ao 0,06 % ¢ cnonsL3oBaHUEM CMECU KUCIOT B AECSTh
cTakaHoB BMECTUMOCTbI0 250 cm® kaxaplii nomewatoT 0; 0,8; 2,0 cm® pacTeopa B; 1,0; 2,5; 5,0; 7,5; 10,0; 12,0;
13,0 cm® pacTBopa A, uTo cooteeTcTyeT 0; 20; 50; 100; 250; 500; 750; 1000; 1200; 1300 Mkr chocdropa, npunu-
BatoT oT 18 A0 20 cM® cMecH ConsiHOM W a30THOW KUCIOT B cooTHoLLeHuM 1:3. flo6asnsioT ot 20 Ao 25 cm® Boak!
W KUMSTST B Te4eHNe 3—4 MUH. PacTBOPbI OXNaXKAaoT U MOMELLAoT B MepHble Konbbl BMecTUMocTbo 50 cm®,

K nony4eHHoMy pacTBopy NpUnv1BatoT npy nepemeLLnsaHmn 5 cm® pacTBopa BaHaMEBOKACOr0 aMMOHNS
1 5 cm® pacTBopa MoNMGAEHOBOKMCIIOO aMMOHUS, I0NUBAIOT BOAON 710 METKW 1 nepemelunBatoT. Yepes 20 MuH
N3MEpPSILOT ONTUYECKYHO MNOTHOCTL pacTBopa Npu AnvHe BonHbl oT 440 go 453 HM B KloBeTe TONWUHOW NornoLa-
toLiero ceet crost 30 Mm.

PacTeOopOoM cpaBHEHWs MY M3MepEHUM ONTUYECKOI NIIOTHOCTY CMYKUT PAcTBOP, He coaepkalluin hocdo-
pa.

Mo 3HaYeHWAM ONTUYECKUX NNOTHOCTEN, HaaeHHbIX B 7.5.4.1—7.5.4.5, N COOTBETCTBYIOLLIMM UM 3HAYEHU-
M cogepkaHus pocdropa CTPOAT rpagyMpoBoYdHbIe rpaduku.

7.6 BbinonHeHUe aHanusa

7.6.1 O6bLwme TpeboBaHWA K MeToAaM aHann3a 1 TpeboBaHWsi 6e30NacHOCTU NPY BINONHEHUW aHannM30B —
B COOTBETCTBUM C pasgenamm 3 n 4.

7.6.2 Onpepenexuve chocdopa npu maccosoit gone ero ot 0,0003 % Ao 0,06 %

Haeecky Meam maccoli ot 2,0 go 5,0 r B 3aBMCMMOCTM OT MaccoBoi gonu coccopa (Tabnuvua 5) nomewatot
B CTakaH BMECTUMOCTbI0 250 cM®, HaKpbIBAKOT HYaCOBLIM CTEKIIOM U pacTBOpsOT B 30 cM® a30THOM KUCHOTHI,
pa36aBJ'I§HHOI7I 2:1, Npy HarpeBaHuK, He gomnyckas KUMeHus (Mpy HeobxoAMMOCTU KUCNOTY A06aBMSIOT NOPLMSAMA
no 10 cm®).

Tabnuyab
HOuvana3soH Macca O6bem Ob6bem TonwumHa Onuna
maccoBoli gonu docdopa, % HABECKMW, I | 830THOW KMCNOTbI | aHANM3NpPyemMoro | NornoLaoLLero BOJHbI,
(21), om® pacTBopa, cm® Cnosi, MM HM
Ot 0,0003 go 0,001 5,0 30 (2:1) 50 30 400—413
Ot 0,0005 go 0,006 5,0 30 (2:1) 50 20 400—413
OT1 0,005 po 0,006 2,0 30 (2:1) 100 30 440—453
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Okcuapl a30Ta yaansaoT nyTem cnaboro KunavueHWsa pacTeopa B 3aMKHYTOM o6beme (He CHUMasi HacoBOro
cTekna). PacTeop oxnaxaaioT, npubasnaioT 1 cm® pactBopa MapraHLOBOKUCIIONO Kanust (10 po30BOI OKpacku) n
OCTaBSAOT pacTBOP Ha 5 MUH. 3aTeM HarpeBatoT 40 KUMEHUA, KUNATAT B TedeHne 1 MUH 1 oxraxaaroT 4o TeMne-
paTypbl oT 30 °C f10 40 °C. MpubasnsioT 2 cM® nepokcuaa Boaopoaa, pasbasneHHoro 1:9, KUNATAT B TedeHre
1 MUH, npu6aensoT 5 cm® (unn 10 cm® npu passeaeHnn Ha 100 cm®) pacTBopa BaHaAMEBOKUCIIONO aMMOHMSI U
NpPOACIKAOT KUNATUTL B TedeHue 1 MuH. PacTBop oxnaxaatoT U nepenvsaioT B 3aBUCUMOCTU OT codepXXaHusi
dochopa (Tabnuua 5) B MepHyto konby BMmecTumocTbio 50 cm® unn 100 cm®. Mpu NocTosAHHOM NepeMeLLIMBaHuy
no kannsm npubasnsiot 5 cm® (10 CMS) pacTBopa MonMbaeHOBOKNCNOro ammMoHus. lNocre 3Toro pacteop cpasy
AoNMBaloT BOAOW 0 METKU U NEpeMeLLNBatoT.

Yepes 20 MUH M3MEPSIIOT ONTUYECKYHO MIOTHOCTL pacTeopa. [nnHa BoMHbI U TOMLWMHA NOToLatoLLero cset
cnosi ykasaHbl B Tabnuue 5. PacTBopom cpaBHEHWS CRYXUT pacTBOp, coaepalluii HaBecKy Meau U Bce peakTu-
Bbl, KDOME MONMMOAEHOBOKUCIOrO aMMOHUS.

OpHOBpEMEHHO NPOBOAST fABa KOHTPOMLHBLIX OMbITA, [7151 Hero B CTakaH BMECTUMOCTbI0 250 cm® npunusatot
30 cm® a30THOI KUCNOTBI, pa3baBneHHol 2:1, HaKPLIBAIOT YACOBLIM CTEKIIOM U NPOBOANAT Yepes X0/ aHanuaa.

PacTBopom cpaBHEeHMWs1 Ansi KOHTPOSIBLHOTO OMbITa CAYXUT PacTBOp, coaepxalluii ot 3 ao 4 cm® (oT 6 po
8 cm®) a30THOM KuenoThl, 25 cm® Bofkl 1 5 cm® (10 cM®) pacTBOpa BaHaAMEBOKUCIIONO aMMOHUs. PacTeop nepeso-
AAT B MepHylo konby BmecTumocTsio 50 cm3 (100 cm®) n gonuealoT BOAOR A0 METKM.

CpegHee 3HaueHue ONMTUYECKON MIOTHOCTU pacTBOPOB KOHTPOSbHLIX OMbITOB BLIMUTAOT U3 3HAYEHUSA ONTU-
YecKol MIOTHOCTU aHanu3MpyemMoro pacteopa. Konuuectso coccopa yctaHaBnuBaoT No rpagympoBO4HOMY
rpaduky, NOCTPOEHHOMY, Kak ykaszaHo B 7.5.4.1—7.5.4.3.

7.6.3 Onpegenexue coccopa npu maccosoii gone ero ot 0,01 % ao 0,06 % AgonyckaeTca NpoBOAUTL
criegyloLmMm obpasom.

HaBecky Meaun maccoii 2,0 r noMeLLaloT B CTakaH BMECTUMOCTbIo 250 cM® 1 npoBoasT onpeaeneHue no
7.6.2, N3MepsIloT ONMTUYECKYHO NJIIOTHOCTL pacTBopa Npu AnuHe BonHbl oT 440 Ao 453 HM B KioBeTe TONLMHOM
nornowatoLero ceeT crnost 30 MM. PacTBopoM cpaBHEHUsI PU U3MepPeHUU ONTUHECKON NNOTHOCTU CNYXUT pa-
CTBOP, cogepawuii 2 r meam (c maccoBoi gonei ochopa meHee 0,0005 %), npoBeAeHHbLIN Yepes Xo4 aHanu-
3a. Maccy hocdopa onpeaensioT No rpagynpoBOYHOMY rpacuky, NOCTPOEHHOMY B NpucyTcTeumn 2,0 rmeam (c
maccoBol gonei cocgopa meHee 0,0005 %), kak ykazaHo B 7.5.4.4.

7.6.4 OnpegeneHuve chocopa npu maccosoin gone ero o1 0,001 % ao 0,06 % AonyckaeTca NPOBOANUTL
C UCNOIb30BaHWEM CMECU KNCIOT.

Hasecky megu maccoii 2,0 r noMeLLaroT B KOHUYECKYI0 konby BMecTUMocTbio 100 cmd, npunueatoT oT 18 Ao
20 cM® cMecy COMsIHOM 1 a30THOM KCMOT B COOTHOLWEHUM 1:3, HarpeBaloT A0 PacTBOPEHWUA HAaBECKU U Aanee
Harpes NpogokalT A0 yaaneHs oKUCNoB asoTa, He Aonyckas kuneHus pacteopa. 3atem gobasnsioT oT 20 Ao
25 cMm® Bogbl U KUMATAT oT 3 A0 4 MUH. PacTBop oxXnaxaaloT U NoMeLLalT B MEPHYI0 koNiby BMECTUMOCTLIO
50 cm®.

K nonyyeHHoMy pacTeopy NpunMBatoT Npu nepemelLBarimn 5 cm® pacteopa BaHaaMeBOKUCTIOro aMMOHUS
5 cM® pacTBopa MonMGAEHOBOKUCIIOro aMMOHUS, IONMBAIOT BOAON 10 METKM 1 nepemeLunsaioT. Yepes 20 MUH
N3MEPSIOT ONTUYECKYHO NIOTHOCTL PacTsopa Npuy AnNvHe BonHbl 0T 440 o 453 HM B KloBeTe TONWWHOM norfoLa-
towero ceeT cnosi 30 Mm.

PacTsopom cpaBHeHWs MpU N3MepPEeHUU ONTUYECKOR MNOTHOCTU CYXKNT pacTBOp, He coaepxaluuii Monné-
[EHOBOKACIIOrO aMMOHMUSI.

OpHoBpeMeHHO Yepes xo aHanuaa NpPoBoaAT ABa KOHTPOMbHLIX OnblTa. PacTBOPOM CpaBHEHUSA CAYXUT
pacTBop, He coaepKaLLmi Monnb4eHOBOKUCIOro aMMOHUS.

CpegaHee 3HaueHVe ONTUYECKOW MNOTHOCTA PaCcTBOPOB KOHTPOSbHBIX OMbITOB BLIMATAIOT U3 3HAYEHUSI ONTU-
YecKol NMOTHOCTW aHanM3nMpyemoro pacTeopa.

Maccy docdopa onpegenatoT No rpagynposoYHOMyY rpaduky, NOCTPOEHHOMY, Kak ykasaHo B 7.5.4.5.

7.7 O6paboTka pe3ynbTaToB aHanusa

7.7.1 Maccosyto gonto choccopa X, %, BeluMCAsoT no popmyne

m

X = 70000" (12)

rae my — macca docdpopa, HakgeHHas no rpagyupoBoYHOMY rpadunKy, MKr;
m — mMacca HaBecku Meau, T.
7.7.2 3a pesynbTar aHanusa NpUHUMaroT cpegHeapudmeTUYeckoe 3HaveHne pesynbLTaToB ABYX naparn-
nenbHbIX onpegeneHnii Npy yCrnoBmm, YTo abcosioTHast pasHOCTb MEXAY HAMMK B YCIIOBUSIX MOBTOPSIEMOCTU He
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npeBbILLAET 3HaYEeHWUI (Mpy AoBepuTensHol BeposaTHocTU P = 0,95) npeerna noBTopsieMocTu 1, NpUBeAEHHbIX B
Tabnuue 4.

Ecnu pacxoxageHve mexay pesynbTatamu napasnenbHbIX onpeaeneHuii NpeebillaeT 3Ha4YeHUa npeaena
MOBTOPSIEMOCTM, BbINOMHAOT NPOLEAYPbI, U3NoXeHHble B cTaHgapTe [2] (noanyHkT 5.2.2.1).

7.8 KOHTpPOMNbL TOYHOCTU pe3ynbTaToB aHanu3a

KoHTporb TOYHOCTU pesynbTaToB aHanusa — no 3.14.

7.9 OchopMmneHue pe3ynbTaToB aHanus3a

PesynbTtaThl aHanusa opopMnsiioT B cOOTBETCTBUM € 3.15, 3HaUeHWs1 NOrpeLUHOCTY pe3ynbTaToB aHanMsa A
npveegeHsl B Tabnue 4.

8 MeToabl onpeaeneHUs MaccoBOW AONMU Xenesa

8.1 O6nacTb NpUMeHeHus

B HacTosiLeM pasaerne ycTaHoBeHbl hoToMmeTpuyeckuii (npu maccosoi gone ot 0,0005 % Ao 0,100 %) n
aToMHo-abcopbLroHHbI (Npy Maccosoi gone ot 0,0008 % ao 0,06 %) MeToabl onpegeneHnst MaccoBown 40K
xenesa B Meau.

8.2 Tpe6oBaHUA K NOrpeLHOCTY aHanu3a

MorpeluHOCTb pe3ynbTaToB aHanM3a MacCoBOW JONM Xeresa, 3HaueHUs Npeaenos MOBTOPSIEMOCTU U BOC-
Npon3BOAUMOCTHM ANl AOBEPUTENBHOW BeposiTHOCTU P = 0,95 AoMmKHbI COOTBETCTBOBAaTL NPUBEAEHHLIM B Tab-
niue 6.

Tabnuuab
B npoueHTax
Ounana3soH MorpewHocTb MNpenen
MaccoBOW [0Nu xenesa pesynLTaTtoB aHanusa
+A noBTOpPSIEMOCTU 7 (N=2) | BOCMpPOU3BOAUMOCTU R
Ot 0,0005 pgo 0,0010 Bkmou. 0,0002 0,0002 0,0003
Ce. 0,0010 » 0,0030 » 0,0003 0,0004 0,0006
» 0,003 » 0,010 » 0,001 0,001 0,002
» 0,010 » 0,030 » 0,002 0,002 0,005
» 0,030 » 0,00 » 0,004 0,004 0,007

8.3 doTomMeTpUYeckuih MeToa

8.3.1 Cpeacrea usmepeHui, BcnomorarenbHble yCTPOWCTBA, MaTepuanbl, pacTBOpbI

Mpw BbINONHEHWUN aHanM3a NPUMEHSIOT crieaytoLLve cpeacTBa U3MepeHnii, BCIOMoraTesibHble yCTpoicTBa:

- (hboToMeTp hOTOINEKTPUHECKUIA UK CNEKTPOOTOMETP CO BCEMU NPUHAANEXHOCTAMU, obecnevnsaroLy-
MW MpoBedeHne N3MepeHuii Npu AnivHe BoNHbI 425 Hw;

- LLeHTpudyry co BCeMu NpUHaANEeXHOCTAMMU;

- BeCbl NabopaTopHble crieyunansHoro knacca TodHocTu no FOCT 24104;

- MIUNETKN He HWxe 2-ro knacca TodHocTu o FOCT 29169 nFOCT 29227 ;

- Kon6ébl MepHble 2—25—2, 2—50—2, 2—1000—2 no FOCT 1770;

- cTakaHbl B-1—250 TC, B-1—400 TXC no FOCT 25336;

- CTeKNOo YacoBoe.

Mpy BLINONHEHUW aHANW3a NPUMEHSAIOT crieayioLLue MaTepuarbl, pacTBOpbI:

- kucnoty consHyto no FOCT 3118 u pasbasneHHyto 1:1;

- kucnoty cepHyto no FOCT 4204, pazbaBneHHyio 1:4;

- Bo4y GMANCTUNNNPOBaHHYIO;

- KUCNOTYy a3oTHyto ocoboi unctoTel no MOCT 11125, pazbaeneHHyo 1:1, UMK KUCNOTY a30THYIO MO
FOCT 4461 (npokunaveHHyto AnNs yaaneHusl OKUCNOB asoTa), pasbasneHHyto 1:1;

- aMmMmuak sogHbiIvi no FOCT 3760, pasbaBneHHbii 1:19;

- KBacuUbl antomoKanueBble (antoMUHUR-Kanuin cepHokucnblid) no FTOCT 4329;

- antoMnHKiA nepsuyHbii No FOCT 11069, mapka A 999 unu A 995;

- pacTBop antoMUHUs;

- OKWUCb NaHTaHa;
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- NaHTaH a30THOKUCIbIN LeCTUBOAHbIN MO [22] unn naHTaH XNopucTbIi;

- pacTBOp NaHTaHa MaccoBoit KoHLeHTpaLn 1 Mr/cm®;

- KnenoTy cynbdocanuumnosyto no FOCT 4478, pacTBop MaccoBoi koHUeHTpaLwmn 100 r/igm®;

- aMMOHMIA XNopucThIii o TOCT 3773, pacTBop MaccoBoii KoHLeHTpaLmm 200 r/amS;

- xene3so kapboHunbHoe no [19] unu apyroe, cogepxatlee He MeHee 99,9 % OCHOBHOrO BeLLeCTBa;

-Xenesa Tpuokeua, npeasapuTtenbHO BelcyLUeHHbIN Npu TemnepaTtype 110 °C;

- pacTBOPbI XXerne3a U3BECTHON KOHLEHTpaLUK.

8.3.2 MeTog aHanus3a

MeToq ocHoBaH Ha o6paszoBaHMK XKEeNTOro KOMMNIEKCHOro coeAnHeHWs enesa ¢ cynbgocanuumnnoBoi
KWCMOTON B aMMMaYyHOM pacTBOpe nocre oTAeneHus xxenesa oT Mean ocaxaeHWeM ero ¢ rmapoKCuaom antoMum-
HUSt UNK NaHTaHa. ONTUYeCKyo MMOTHOCTL pacTBopa N3MePSIHOT NpK AMHE BOSHbI 425 HM.

8.3.3 NMoaroToBKa K BLINONMHEHUIO aHanu3a

8.3.3.1Mpu NpuroToBNEHWM pacTeopa antoMUHNUS Hasecky 1 r antoMnHusa pacTeopsatoT B o6beMe oT 15 go
20 cM® consiHol KNCOThI MK HaBecky 20 r CePHOKVCIIONo amioMUHNS-Kanysl pacTBOPSIIOT B BoAe C NpubasneHu-
em 15 cm® consiHoli kncnoThl. PacTBop gonmeatoT Bogoii Ao 1000 cm® 1 nepemelumnsatorT.

8.3.3.2 Mpu NpUroToBNEHUM pacTeBOpa NaHTaHa MacCoBOl KOHLeHTpaLmn 1 mr/cm® Hasecky 1,2 © okucy
naHTaHa pacTBOpsioT B 15 cM® consHoi KUCnoThl, pazbasneHHol 1:1, unu HaBecky 2,7 © XNOpUCTOro NaHTaHa
nnun 3,1 r a3oTHOKUCINOro NaHTaHa pacTBOPSIIOT B BoAe, NpubaensitoT 10 cM® COMsHOM KUCTIOTHI, pas3baBneHHoh
1:1. PacTBOp AonvBatoT Bogoit 4o 1000 cm®.

8.3.3.3 Inst nocTpoeHns rpagyMpoBOYHbLIX rpachKoB rOTOBAT pACTBOPbI XKene3a N3BeCTHOM KOHLEeHTpaLuu.

Mpv NPUroTOBNEHUM pacTBopa A MaccoBol KOHLEHTpaLmK xenesa 0,1 mr/cm® Haeecky 0,1430 r Tprokenga
xenesa unin Hasecky 0,1000 r xenesa pacTsopsitoT B 30 cM® consHoii KUCMoThl, pasbasneHHoii 1:1, npu Harpesa-
HUW. Mpy HeOoBXoANMOCTH Xeneso crneayeT AOOKUCNUTL a30THOW KUCNOTORN, pasbasneHHoW 1:1. PacTBop oxnax-
JaroT Y NepeHocAT B MepHYto konby BMecTtuMocTbio 1000 cM®, JONMBaIOT BOAON A0 METKU 1 MepeMeLLnBatoT.

IMpu NpuroToBneHun pacTeopa b MaccoBoii koHLeHTpauum xenesa 0,02 mr/cm® 20 cm® pacTeopa A nepeHo-
CAT NUNEeTKoM B MepHyto kKonby BMmecTumocTbio 100 cm®, npunuBatoT 2 cM® consHoM KUCNoTLI, pasbasneHHoi 1:1,
OONVBaT A0 METKU BOAOW M NepemMeLLnBatoT.

8.3.3.4 MNocTpoeHune rpalyvpoBOYHOTO rpadmka

B cTakaHbl nometatoT 0; 0,2; 0,5; 1,0; 2,0; 3,0; 4,0 1 5,0 cm® pacTeopa B, uto cooTeeTcTByeT 0; 4; 10; 20;
40; 60; 80 1 100 MKr xenesa, NpuGaBnaloT 5 cM® a30THOM KUCNOTLI, 25 cM® Bodbl, 5 cM® pacTBOpa antoMUHIS UK
naHTaHa. OTaeneHve Xxenesa, pacTBOPEHNE MMAPOKCUAOB COMSIHON KUCNOTOW M U3MEPEHNE ONTUYECKON MIIOTHO-
CTU pacTBOPOB BbLINOJHAOT, KaK ykaszaHo B 8.3.4.2.

Mo nonyyYeHHbIM 3HaYeHUAM ONTUYECKO NIIOTHOCTU 1 COOTBETCTBYIOLLIMM UM COAEPKaHUSIM XKereaa CTPOsiT
rpagyvpoBOYHBIN rpaduk.

8.3.4 BbinonHeHue aHanu3a

8.3.4.1 O6wue TpeboBaHWsA K MeTo4aM aHanmn3a u TpebosaHusa 6e30MacHOCTU NpKW BbINOSHEHUN aHaNn3oB
— B COOTBETCTBMM C pasgenamu 3 n 4.

8.3.4.2 OnpegeneHue xenesa npu maccosow gone ero ot 0,0005 % a0 0,01 %

Hagecky meau maccoii 1,0000 r noMeLLaoT B cTakaH BMecTumocTbio 100 cm® n pacTeopsioT B 5 cm® a3oT-
HoW kncnoTbl. OKUCHbl @30Ta yaansaT Npy OCTOPOXKHOM KUMNSIMEHWN B CTakaHe, MPUKPbITOM YacOBbIM CTEKIOM.
PacTBop pa36asnstoT 25 cm® BoAbl, NpubaBnsioT 5 cM® pacTBopa antoMUHUS UMW NaHTaHa, 3aTem Npy NoCTosIH-
HOM NepeMeLLVBaHNM pacTBOP amMmMiaKa B TaKOM KONUYecTBe, UToBbI BCSt Medb NepeLlna B KOMIMIIEKCHoe coeaun-
HeHue (CMHUIA pacTBop). PacTBop ¢ ocagkoM HarpesatoT go Temnepatypbl oT 70 °C go 80 °C v BbiAepXUBAKOT NpK
3ToW TemnepaType B TeveHune 20 MuH. MNMocne oxnaxaeHus rnapokcuabl oTAensoT (hunsTpoBaHWEM UK LEHTPU-
hyrmpoBaHuem.

[ns ueHTpuUdyrnpoBaHus coaepXXUMoe cTakaHa nepenuaatoT B MPoBUpKy LeHTpudyri 1 LeHTpudyrmpytoT B
TeuyeHne 2 MUH. 3aTeM pacTBOp Haf 0CaaKkoM CrMBakT (CEOHMPYIOT), a 0cagok B Npobupke ABa pasa NpoMbIBa-
toT no 10 cm® pacTBOpa ammuaka, pasbasneHHoro 1:19, kaxablii pas cnveasi NPoMbIBHOM pacTeop. K ocagky B
npo6upke NpuBaBnsAT 2 cM® ropsiveli ConsiHOl KUCnoTbl, pasbaBneHHol 1:1, U Nocne pacTBOpeHUst ocaaka
npuGasnsoT 10 cm® Bogpl. 3aTeM Npu nepeMeLLBaHUM NPUBABRAIOT MO Kannsiv pacTBOP aMMUaka Ao ocaxae-
Hus rmapokengos. Yepes 10 MrH coaepknmoe NpobupKy LLEHTPUMYIMpYHOT, 1 pacTBOpP Hag 0CagKkoM CrMBaoT.
Ocafok B npobupke ABa pasa npombieaoT no 10 cm® pacTBopa ammunaka, pasbasneHHoro 1:19, pacTeopsioT B
5 cM® CONsIHOM KCMOTEI, pa3baBneHHol 1:1, U pacTBOP NePeHOCAT B CTakaH, B KOTOPOM NPOBOAUITOCKH OCaXae-
HVe.
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CogepXumoe cTakaHa Nocre ocaxaeHnsa rmapokcnaos ounbTpyroT Ha hunbTp «b6enas neHta». Ocagok Ha
unbTpe NpombiBaloT 5—6 pas ropauMM pacTBOpoM amMmmMmuaka, pazbasneHHsiM 1:19. 3aTtem ocagok cmbelBaloT ¢
huUnbTpa CTpyeit ropsiueii Boabl B CTakaH, B KOTOPOM NPOBOANIIOCH OCaXaeHWe, NpubasnsaT 5 cm® conaHom
KNCNOThI M COAePXMMOE CTakaHa HarpesaloT SO pacTBOPeHUsi ocagka (pacTBop AoMKeH BblTb NMpo3payHbIM).
PacTsop B cTakaHe oxnaxaatoT, npnubasnsioT 25 cm3 Bofbl M NepeocaXaatoT rmapoKeuabl PaCTBOPOM aMmmuaka.

Ocapok rvapokeuaos hunbTPYHT Ha TOT e hMNbTP M NPOMbIBAIOT Ha hunbTpe 5—6 pas ropsiumMm pacTso-
poM ammuaka, paszbasneHHbiM 1:19. 3atem ocagok ¢ hunbTpa CMbIBAOT CTPYel ropsyein Boabl B CTakaH, B
KOTOPOM MpOoBOAVNYK ocaxaeHue. Ocagok rMAPOKCMAOB Ha unbTpe pacTBopsiioT B o6beme oT 5 go 10 cm®
CONAHOM KUCNOThl U cobupatoT pacTBOp B CTakaH, B KOTOPOM ocaxganu ruapokcugbsl. PunbTp NpombiBaoT
2—3 pasa ManbIM1 NOPLMSAMU ropsiHe Bogbl, IPUCOeANHSIA NPOMbIBHbIE BOAbI K OCHOBHOMY PacTBOPY B CTakaHe.

PacTBop BbiNnapuBatoT 4o o6bema o7 2 Ao 3 cm® 1, nocne oxnaxaeHus, nepenuealT B MEPHYIO KONGYy
BMecTUMOCTbIo 50 cm®. CTakaH oBMbIBalOT PaCTBOPOM X/TOPUCTOro aMMoHus 2 pasa o 5 cm®. K pacTeopy B
MepHoli konbe npubasnsoT 2,5 cm® pacTteopa cynbdocanmuMIoBOR KUCMOTLI, NepeMeLUuMBaloT, NpubasnsaoT
5 cm® pacTBOpa aMMuMaka U AoNMBAIOT BOAON A0 MeTkn. ONTUYeCcKyto NNOTHOCTL pacTBOpa USMEPSIIOT He Mo3Xe,
yeM Yepes 30 MUH NpK ANvHe BonHbI 425 HM B KloBETE TOMLWMHOW NornoLlatoLlero ceet crnost 50 mm. Pacteopom
CpaBHEHWsI MPU N3MEPEHNM ONTUYECKOW MNNOTHOCTW CNY>XUT BoAa.

OpHoBpeMeHHO NPOBOANAT ABa KOHTPOSbHBIX OMbITa CO BCEMU NPUMEHSIEMbIMU peaKTUBaMU.

CpeaHee 3HaueHVe oNTUYEeCKON MNOTHOCT PACcTBOPOB KOHTPOSTbHBIX OMbITOB BbIMUTAIOT U3 3HAYEHUS OMNTU-
YecKol NNIOTHOCTM aHanM3npyemMoro pacTeopa.

Maccy xenesa B pacTBope ycTaHaBUBaoT M0 rpagynpoBo4HOMY rpacpuky, MOCTPOEHHOMY, Kak ykasaHo B
8.3.3.4.

8.3.4.3 OnpepgeneHue xenesa npu Mmaccosoii Aorne ero o7 0,01 % A0 0,1 %

PacTBopeHue 1 oTaeneHmne xenesaa BoINOMHAOT TakuM e 06pasom, kak onucaHo B 8.3.4.2. K consiHokuc-
nomy pacTBOpY, MOMy4eHHOMY MoCIe pacTBOPEHNS TMAPOKCMAOB, NpubasnsaoT 20 cM® CONSIHOM KUCNOTLI, pa3-
BaBneHHol 1:1, pacTBOp NepeHOCAT B MepHYIo konby BMeCTUMOCTbLIO 50 cM®, AonuBaloT BOAON A0 METKU 1
nepemeLL1BaloT; 5 cM3 3TOro pacTeopa NepeHoCsT N1MNETKOM B MepHYto konby BMECTUMOCTbIo 25 cm®, npubasns-
toT 10 cM® pacTBOpa XMOPUCTOro aMMOHMS, 2,5 cM® pacTeopa cynbocanuUnoBor KUCIOThI, MepeMeLInBaloT,
npuGasnsioT 5 cm® ammuaka, JoNMBaOT BOAON A0 METKW U nepeMelLmBaloT. [Janee nocTynalwT Tak e, Kak
ykasaHo B 8.3.4.2.

8.4 ATOMHO-a6copOLMOHHBIN MeToA

8.4.1 CpeacTBa U3MepeHU, BCnoMorarenbHble YCTPOUCTBA, MaTepUuarbl, pacTBOpPbI

Mpw BbINONHEHUW aHanu3a NPUMEHSIIOT creayloLLme cpecTBa U3MepeHUiA, BCroMoraTerbHble yeTpoicTaa:

- cnekTpodoTOMETP aTOMHO-abCcoOPOLMOHHBIN C UCTOYHWMKOM U3NYyYeHUs! Ha Keneso;

- KOMMNPECCOop BO3AYLLHbIA;

- Becbl nabopaTtopHble cneLuansHoro knacca TouHoctu no FOCT 24104,

- MIMNETKN He HWxe 2-ro knacca TouHocTn no FOCT 29169 nFOCT 29227,

- Kon6bl MepHble 2—25—2, 2—100—2, 2—1000—2 no NOCT 1770;

- kon6bl KH-2—100—14/23 TXC, KH-2—250—19/26 TXC no FOCT 25336;

- ctakaHbl B-1—250 TXC no FOCT 25336.

Mpwu BLINONHEHWM aHaNM3a NPUMEHSIIOT crieytoLume MaTepuanbl, pacTBOpPbI:

-auetuneH noFOCT 5457;

- BOAYy 6MaUCTUNNMPOBaHHYIO;

- KUCNOTY a3oTHY0 ocoboit yuctoTel no NOCT 11125, pasbaeneHHyo 1:1, UKW KUCNOTY a3oTHY Mo
F'OCT 4461 (npokvunsiueHHyto Ans yaaneHust OKUCNOoB asoTa), pasbasneHHyto 1:1;

- Mmeab, CO Ans cnekTpanbHOro aHanuaa, cogepxaliuii 6,8-10~ % xenesa, unu 3NEKTPOSIMTHYIO Meab C
ycTaHOBNEHHOW MacCoBOW Aonel xenesa,;

- Xeneso kapboHunsHoe no [19] unu gpyroe, cogepxatllee He meHee 99,9 % OCHOBHOTO BeLLECTBa;

- pacTBOpbI Kene3a N3BECTHOM KOHLIEHTpaLIM.

8.4.2 MeTop aHanusa

ATOMHO-a6COpPBLUMOHHLIA METOA OCHOBAH Ha pacTBOPEHUU Npobbl B a30THO KUCNOTe U NocneayoLLem 1s-
MepeHUU Npu AnNuHe BoNHbI 248,3 HM NOrMOLLEHUS pe30HaHCHOrO U3nyyeHust aToMaMu Xernesa nNpu BeeaeHnn
COMAHOKUCNOIO UKW a30THOKUCIIONO pacTBopa B NNamsi aLeTUneH-Bo3ayX.

Mpu maccoeoit gone xenesaa ao 0,002 % ero oTAensitoT OT OCHOBHOIO KONMYEeCTBa Meau CoocaXaeHneM Ha
rmapokcuae naHTaHa.
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8.4.3 NMoaroToBKa K BLINONHEHUIO aHanusa

8.4.3.1 MpuroToBneHne pacTBOPOB Xefle3a U3BECTHOW KOHLEHTpaLmn

MpW NPUTrOTOBIIEHUM pacTBoOpa A MacCoBOM KOHLeHTpaLmm xenesa 0,1 mr/cm® Hasecky 0,1000 r xeneaa
pacTBopsitoT B 10 cM® a30THOI KUCNOTbI, pasBasneHHol 1:1, pacTBOP NepeHOCAT B MEPHYIO Konby BMECTUMOCTLIO
1000 cm®, gonvBatoT BOAON A0 METKV 1 NepeMeLLBaloT.

Mpw NpUroToBNEHUN pacTBopa b MaccoBoit koHLeHTpaLu xenesa 0,01 mr/cm® 10 cm® pacTsopa A nomelta-
0T B MepHyto konby BmectumocTbio 100 cM®, gonuBatoT 4O MeTKM Bogoii U nepemMeLLnBaoT.

8.4.3.2 MNocTpoeHune rpagynpoBOYHOro rpaduka

[Insi NOCTPOEHUS rpaflyMpOBOYHOTO rpadhvika B MepHsle konbbl BMecTUMocTbio 100 cm® kaxaas nomelLaoT
1,0 r CO meau, npunueatoT 10 cm® a30THO KMCNOThI, pazbasreHHol 1:1. Mocne pacTBOpeHNs Meau B MepHbIe
kon6bl nomewatot 0; 0,5; 1; 2; 5; 10; 20 1 50 cm® pacTeopa b, AonvealoT BOgo 4O METKM M NepeMeLlMBatoT.

MonyueHHble pacTBopbl cogepxat C, C+5, C+10, C+20, C+50, C+100, C+200, C+500 MKr xenesa, rae
C — coaepxaHue xeneasa (Mkr) B CO meau, B3iTOM B Ka4ecTBe (hOHOBOrO Ans NOCTPOEHUs rpagyMpoBOYHOrO
rpachuka.

MamepsitoT abcopbLmio MPUroTOBEHHBIX PACTBOPOB, Kak ykasaHo B 8.4.4.2.

Mo nony4eHHbIM 3HaYEeHUsIM OMTUYECKUX MITOTHOCTEN pacTBOPOB U COOTBETCTBYIOLLIMM UM KOHLIEHTPaLIMAM
xernesa CTpOosiT rpagyypoBOYHbIN rpadmk.

Mpun nocTpoeHun rpaduka sHaveHne curHana poHoBOro pacTeopa HeobxogMMO BbIMECTL N3 3HaYEHUs!

CUrHana Kaxgoro pactesopa M3BECTHOM KOHLEHTpaL UK U NPOBECTM rpadhuk U3 Havana koopanHar.

8.4.4 BoinonHeHuWe aHanunsa

8.4.4.1 O6Wue TpeboBaHWsA K MeTO4aM aHan“3a u TpebosaHUsA 6e30MacHOCTU MNPU BbINOMHEHUN aHaNn30B
— B COOTBETCTBMM C pasgenamv 3 n 4.

8.4.4.2 Npwn maccosoi aone xenesa ot 0,002 % ao 0,06 % Haecky Meau maccoii 1,0000 r nomewatoT B8
KOHW4YecKyto konby BmecTumocTbio 100 cm® 1 pacTeopsaoT B 10 cm® a30THOI KUCNOTHI, pasbasneHHoit 1:1. Pa-
CTBOP NEPEBOAST B MepHY!to konby BMecTMocTbio 100 cM®, JoNMBalOT 10 METKM BOAOI 1 NepemeLunsatoT. Mony-
YeHHbI pacTBOp Meau pacnbInsoT B niama 1 namepsitoT abcopbuuio Npu AnvHe BonHbl 248,3 HM.

OpnHoBpemMeHHO NPOBOASIT KOHTPOBHBIN OMbLIT CO BCEMM MPUMEHSIEMbIMU peakTUBaMu. 3HauyeHue onTuyec-
KOW MNOTHOCTU pacTBopa KOHTPOSIBHOTO ONbITa BLIMUTAKOT U3 3HAYEHWUs ONTUYECKON MNOTHOCTU aHaNnM3npyemoro
pacTeopa.

Maccy xxenesa B pacTBOpe onpeaensioT No rpagyupoBoHHOMY rpaduky.

OonyckaeTcs aAns onpegeneHus MaccoBoW A0NU Xenesa UCnofb3osaTk MeToa Ao6aBok.

8.4.4.3 INpu maccoBoii gone xenesa ot 0,0008 % ao 0,002 % Haeecky meau maccoli 1,0000 r nomellatoT
B CTaKaH UInn KOHUYecKyo Konby BMecTUMocTbio 250 cm® u pacTeopsioT B o6beme oT 10 go 15 cm® asoTHoi
KUCNoThbI, pasbaeneHHou 1:1, u ganee aHanus NposoasT no 8.3.4.2.

PacTBop nocre oTAeneHus Meau BeinapusaioT Ao o6bema oT 6 o 8 cM3, oxnaxaaroT, noMeLLaloT B Mep-
HYH KONy BMECTMMOCTbIO 25 cM®, pa3baBnsioT BOAON [0 METKU 1 NepPEMELLIMBAIOT.

UsmepsitoT abcopbuuio npy AnvHe BonHbI 248,3 HM, BBOAS aHanu3upyemblii pacTBop B NinamMsi aueTuneH-
BO37YyX.

Maccy xxenesa B pacTBOpe OnpeaensioT No rpagyMpoBOYHOMY rpaduky.

HonyckaeTca onpegeneHve B aHanuavpyemoM pacteope UuHka (o1 0,0005 % go 0,006 %), onosa
(o1 0,005 % go 0,06 %), Hukens (o1 0,1 % o 0,5 %) (npy aHanunse 6e3 oTAeneHUst Megu aMMUaKkoMm).

8.5 O6paboTtka pesynLTaToB aHanus3a

8.5.1 Maccosyto gonio xenesa X, %, npu UCNonb30BaHUK (GOTOMETPUYECKOrO MeTOAa onpeaeneHns xe-
nesa BblMUCHAOT Mo hopMynam:

- npu MaccoBoi gore xenesa ot 0,0005 % ao 0,01 %

___m .
X = 16000 ; (13)

- npu Maccosoii aone xenesa ot 0,01 % 80 0,1 %
__mV
X = Vm10000° (14)
rae my — Macca xxenesa, HaigeHHas Nno rpagyMpoBoOYHOMY rpaduky, MKr;
V — o6bem aHanuaupyemoro pacTeopa, cmM>;

V; — 06bem annKBOTHO YacTi aHanNM31pyeMoro pacTeopa, cmMS;
m — macca HaBecku meau, T.
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8.5.2 Maccosyto gonto xxenesa X, %, Npy Ucnonb3oBaHUMM aToMHo-abcopbunMoHHOro MeToga onpeaeneHns
MaccoBOI 40NW Xenesa BbIMUCNAIOT Nno popmyne

m

X = 10000

(19)
rae m; — Macca xenesa, HalgeHHas no rpagyMpoBOYHOMY rpadbuKy, MKr;
m — macca HaBecku meaum, T.

8.5.3 3a pesynbTar aHanusa npuHMMaroT cpegHeaprdMeTUHECKoe 3HaYeHe ABYX NapannenbHbIX onpe-
AeneHui npu ycnoeumm, 4to abcomntoTHasi pasHoOCTb MeXAy HUMK B YCIIOBUSIX MOBTOPSIEMOCTU He NpeBbillaeT
3HadeHwui (Mpy goBepuTensHor BeposTHocTh P = 0,95) npegena noBTOPSIEMOCTU I, NpMBeAEHHbIX B Tabnumue 6.

Ecnu pacxoxaeHve mexagy pesynbTatamu napannefbHbIX onpegeneHnii npesbillaeT 3HaveHne npedena
MOBTOPSIEMOCTMW, BbINOSHSAOT NPOoLeAypbl, U3NoXeHHble B cTaHgapTe [2] (noanyHkT 5.2.2.1).

8.6 KoHTponb TOYHOCTU pe3ynbTaToOB aHanusa

KoHTponb TOYHOCTU pe3ynbTaToB aHannsa —no 3.14.

8.7 OcpopMmneHue pe3ynbLTaToB aHanusa

PeaynbTtaTbl aHanusa ohopMsaioT B COOTBETCTBUM € 3.15, 3HaUeHWs NOrpeLlHOCT Y pesynbTaToB aHanusa A
npueeaeHbl B Tabnmue 6.

9 MeToa onpeaeneHns MaccoBOW AONW UMHKA
9.1 O6nacTb NpUMeHeHUsA

Hacroswuii pasgen yctaHaBnvBaeT onpeaeneHne MaccoBon 40nu LMHKa B Meau B guanasoHe ot 0,0005 %
00 0,006 % aTomHO-a6CcopOLMOHHBIM METOAOM.

MeToa He pacnpocTpaHsieTcs Ha onpegeneHne MaccoBoi gonu uMHka B Megu no FOCT 859 mapok MO0k w
MO006.

9.2 Tpe6oBaHMA K NOrpeLHOCTU aHanus3a

MorpellHOCTb pe3ynbTaToB aHann3a MacCoBOW AONN LMHKA, 3HA4eHUS Npeaenos NoBTOPSEMOCTU U BOC-
Mpov3BOAVMOCTHW AN JOBEPUTENbHON BEPOoATHOCTM P = 0,95 A0mXHbLI COOTBETCTBOBATL NPUBEAEHHBLIM B Tab-
nuue 7.

Tabnuua’?
B npouenTax
Onana3soH MNorpewHocTts Mpenen
MacCcoBOW A0NW LMHKA pe3ynbTatos aHanuaa

+A nosTopsieMocTu r (n=2) | BocnpousBoauMocTu R

Or 0,0005 pgo 0,0010 Bkniou. 0,0002 0,0002 0,0003

Cg. 0,0010 » 0,0030 » 0,0003 0,0004 0,0005

» 0,0030 » 0,0060 » 0,0005 0,0006 0,0007

9.3 CpeacTBa U3MepeHUil, BcnomoratenbHble YCTPOUCTBA, MaTepuanbl, pacTBOpbI

Mpw BbINONHEHUN aHanNM3a NPUMEHSIOT CrneayoLve CpeacTBa M3MepeHNiA, BCIOMoraTesibHble yCTPoicTBa:

- CNeKTPOhOTOMETP aTOMHO-a6COPBLNOHHBIV C UCTOYHUKOM U3TYYEHUS Ha LIMHK;

- KOMMpeccop BO3AYLUHbIN;

- BeChbl nabopaTtopHble cneuunansHoro knacca TodHocTu no FOCT 24104;

- NMNETKN He HuxXe 2-ro knacca TouHocTv No FTOCT 29169 nFTOCT 29227,

- kon6bl MepHble 2—100—2, 2—1000—2 no FOCT 1770;

- cTakaHbl B-1—250 TXC no FOCT 25336;

- konbbl KH-2—250—19/26 TXC no FOCT 25336.

Mpwy BEINOMHEHUN aHanW3a NPUMEHSIOT crieaytoLLne MaTepuarsl, pacTBOpPbI:

-auetuneH no FOCT 5457,

- BOAY 6MANCTUNNUPOBAHHY!IO;

- KUCNOTY a30THYyto ocobolt yuctoTel no FOCT 11125, pasbasneHHyto 1:1, UnM KUCNOTy a3oTHYHO Mo
FOCT 4461 (NpokunsideHHYo A0 yaaneHUs OKUCNOB a3oTa);
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-meab no FOCT 859;
- umHk o FOCT 3640;
- pacTBOPbI LIMHKA N3BECTHOW KOHLEHTpaLuK.

9.4 MeTopg aHanusa

MeTog ocHoBaH Ha pacTBOpeHU Npobbl B a30THOW KUCNOTE U M3MepeHnn Npu AnnHe BomHbI 213 HM norno-
LLLeHWs1 pe30HAHCHOTO N3MyYeHUs aToMaMy LyHKa, 06pasyoLMMICs B pesynbTaTe atoM13aLmm npy BBe4eHUm
pacTeopa nNpobkl B NnamMs aLeTUNeH-Bo3ayX.

9.5 NMogroToBKa K BbINONHEHUIO aHanu3a

9.5.1 inst noCTpoeHusi rpagyvpoBOYHbIX rpaddvkoB FOTOBSIT PACTBOPbI LIMHKA M3BECTHON KOHLIEHTPaLWK.

Mpv NPUrOTOBAEHNN pacTeopa A MaccoBOI KOHLiEHTPaLmM LHka 0,1 mr/cm® Hasecky 0,100 r LuHka pacTBo-
patoT B 10 cM® a30THOI KUCNOTLI, pasdbaBreHHol 1:1, pacTBop NepeBoasT B MepHYH Konby BMeCTUMOCTLIO
1000 cm®, gonuBatoT BoAol 40 METKW 1 NepeMeLLUBaLoT.

Mpu npuroToBNEHMn pacteopa b Maccosoit koHUeHTpaLuK LuHka 0,01 mr/cm® 10 cv® pacTeopa A nomeluaroT
B MepHyto konby BmecTumocTsio 100 cM®, fonvBaloT 40 METKM BOAOW M NepemeLLnBaloT.

9.5.2 NocTpoeHue rpagympoBoYHoro rpacduka

NS NocTpOeHUA rpaayMpOBOYHOrO rpadika B MepHbIe konbbl BMecTUMocTbio 100 cM® kaxaas noMeLLaoT
0; 0,5; 1,0; 2,0; 4,0; 1 6,0 cm® pactBopa B, uTo cooteTcTBYeT 0; 5; 10; 20; 40; 60 MKr UMHKA. Bo Bce konGbl
npu6aenaioT no 2 cm® pacTeopa a3oTHON KUCNOTbI, AONWBAIOT BOAON A0 METKU U NepeMeLLnBatoT.

UamepstoT abcopbLuumto NpuUroToBMEHHbLIX PACTBOPOB, KaK ykazaHo B 9.6.2.

Mo nony4YeHHbIM 3HAYEHUSIM ONTUYECKNX NITOTHOCTEN PAaCTBOPOB U COOTBETCTBYHOLLMM MM 3HAYEHUSIM CO-
AepxaHus LMHKa CTPOAT rpagypoBoYHIA rpaduk. Mpu noctpoeHun rpadmka sHaveHua curHana oHoBoro pa-
CTBOpa BbIYMTAIOT U3 3HAYEHWS CUrHana pacTBopa N3BECTHOW KOHLLEHTPaLMK U MPOBOAAT rpacbuk U3 Hayana koop-
avHar.

9.6 BbinonHeHue aHanuaa

9.6.1 O6wpe TpeboBaHWs K MeTOAaM aHannsa n TpebosaHmst 6e30MacHOCT NPU BbIMNOSTHEHUN aHann3a — B
COOTBETCTBUU C pazaenamun 3 n 4.

9.6.2 Hasecky Meaun maccoii 1,0000 r nomeLLatoT B cTakaH BMecTUMOCTbo 100 cM® 1 pacTBOPSIOT Mpw
HarpeaHun B 10 cM® a30THOM KUCTOTHI, pazbaBneHHoi 1:1, Ao yaaneHust oKUCNOB a3oTa. PacTeop oxnaxaatoT,
nepeBoasAT B MepHyto konby BmecTumocTbto 100 cm®, QONUBAIOT 40 METKU BOAOI U NepeMeLLInBatoT. MonyyeH-
HbIA pacTBOp Meay pacrbUIsioT B NiamMsl aToMHo-abcopbLmoHHoro cnekTpodoToMeTpa 1 u3amepsitoT abcopbLmio
npv anuHe BosmHbI 213,8 HM.

HonyckaeTca onpegenexune B aHanuavpyemom pactsope Hukens (o1 0,1 % ao 0,5 %), ceuHua (o1 0,005 %
8o 0,06 %), kobanbTa (o1 0,005 % g0 0,2 %), xene3a (o1 0,01 % go 0,08 %).

OpHoBpeMeHHO NPOBOASAT KOHTPOJbHLINA OMNbIT CO BCEMMW MPUMEHSIEMBIMU peakTMBamMu. 3HaveHne onTuyec-
KOW MIOTHOCTU pacTBOPa KOHTPOSIEHOMO OMbITa BbIMMTAKT U3 3HAYEHUS ONTUYECKOW MNOTHOCTN aHanM3npyemoro
pacTBopa.

Maccy unHka B pacTBope onpeaensoT No rpagynpoBoYHOMY rpaduky.

DonyckaeTcsa anst onpegeneHns MaccoBOR A0NW LIMHKA NCMONb30BaTh MeToq A0baBok.

9.7 O6paboTka pe3ynbTaToB aHanus3a

9.7.1 Maccosyto gonto uuHka X, %, BelMUCAsOT No hopmyne

m
m 10000’

rae my — Macca LMHKa, HaeHHas no rpagynpoBoYHOMY rpadpuky, MKT;
m — macca HaBecKu Meau, T.

9.7.2 3a pesynbTaT aHanusa npMHUMatoT cpegHeapudMeTUyeckoe 3HadeHne AByX napannensHbIxX onpe-
AeneHui npu ycrnoeum, 4to abcontoTHasi pasHOCTb MeXay HUMK B YCIIOBUSIX MOBTOPSIEMOCTH He NpeBbillaeT
3HaueHui (Mpy goBepuTensHor BeposTHocTM P = 0,95) npegena noBTOPSIEMOCTU I, NpUBEAEHHBIX B Tabnmue 7.

Ecnu pacxoxgeHve mexay pesynbTatamu napannenbHblX onpeaeneHuii npesbillaeT 3HaveHre npegena
MOBTOPSIEMOCTH, BLIMOMHSIHOT MpoLeaypbl, U3NoxeHHble B cTaHgapTe [2] (mognyHkT 5.2.2.1).

9.8 KoHTpornb TOYHOCTU pe3ynbTaToB aHanu3a

KoHTpornb TOMHOCTU pe3ynbTaToB aHanusa —no 3.14.

9.9 OchopmMneHue pe3ynbTaToOB aHanu3a

PesynbTarsl aHanusa ohopMisioT B COOTBETCTBMM € 3.15, 3HAYEHUsI MOrPeLUHOCTH pe3ynbTaToB aHanmsa A
npveeaeHsl B Tabnuue 7.

X = (16)

25



rocT 31382— 2009

10 MeToAabl onpeneneHnsi MaccoBOMW AONW HUKeNA

10.1 O6nacTb NpUMeHeHUsA

B HacTosiLem pasgene ycTaHoBneHsl hoToMeTpUYecknii (Npy MaccoBoii Aone ot 0,0005 % o 0,5 %) 1
aTomHo-abcopbLumoHHbIV (Mpu Maccosol gone o1 0,0005 % go 0,4 %) meToabl onpeaesieHnst MaccoBol 40K
HUKens B Meau.

10.2 TpeGoBaHUsA K NOrpeLHOCTU aHanu3a

MorpellHocT pe3ynbTaToB aHanu3a MacCoBOW AOMNWN HUKENS, 3Ha4YeHUs NpeaesioB NOBTOPSEMOCTU U
BOCMNPOU3BOANMOCTU A1 AOBEpUTENbHOW BepoaTHOCTU P = 0,95 0omkHbI COOTBETCTBOBATL NPMBEAEHHbLIM B Tab-
nvue 8.

Tabnuuas8
B npoueHTax
OunanasoH MorpewHocTb Mpegen
MaCCOBOW [0ONU HUKeNA pe3ynbTaToB aHanusa
£ A noBTOPAEMOCTH r (N=2) | BOCMpou3BoauMocTu R

Ot 0,0005 po 0,0010 Bkmtou. 0,0002 0,0002 0,0003

Ce. 0,0010 » 0,0030 » 0,0004 0,0004 0,0005

» 0,003 » 0,000 » 0,001 0,001 0,002

» 0,010 » 0,030 » 0,002 0,002 0,003

» 0,030 » 0,700 » 0,004 0,004 0,006

» 0,10 » 0,30 » 0,01 0,01 0,02

» 0,30 » 0,50 » 0,04 0,04 0,06

10.3 doTOMeETpPUYECKUI MeTOoA

10.3.1 CpeacTBa MU3MepeHUii, BcromMoratenbHble YCTPOMCTBa, MaTepuarnbl, pacTBOpbI

Mpy BbINONHEHUM aHaNM3a NPUMEHSIIOT CrieayoLMe CpeacTBa M3MepeHuii, BCoMoraresibHble yCTPoNCTBa:

- hoTomeTp cboToaneKTpUdECKUiA NNy cnekTpodoToMeTp, obecneunBaloLLMii NpoBegeHUe usMmepeHuii B 06-
nactv anvH BonH ot 400 go 450 Hwm;

- pH-meTp co Bcemu NnpuHaaneXxHOCTsIMMU;

- Becbl NabopaTopHble crieuuanbHoro knacca TodHoctu no FOCT 24104;

- IANEeTKN He HUXe 2-ro knacca TouHocTK No FOCT 29169 u FOCT 29227;

- Kon6bl MepHble 2—25—2, 2—50—2, 2—100—1,2—1000—2 no FOCT 1770;

- cTakaHbl B-1—50 TXC, B-1—100 TXC, B-1—250 TC, B-1—400 TXC no FOCT 25336;

- BopoHky B1-1—100 XC no FOCT 25336.

Mpwu BbINONHEHUM aHanNM3a NPUMEHSIIOT crieaytoLume MaTepuansl, PacTBOpPbI:

- KucnoTy consiHyto no FOCT 3118, pacTBOp MONAIPHOIA KoHLeHTpaLwm 0,5 Monb/am® n pas6aenexHyio 1:3;

- knucnoTy cepHyto no FOCT 4204, pasbasneHHyto 1:1;

- kucnoTy asoTHyto no FOCT 4461, paz6aBneHHyto 1:1 1 3:2;

- aMmmumak BogHbiv no FOCT 3760, pasbasneHHbli 1:1;

-6pom no FOCT 4109, HacblLLeHHbIA BoAHbIV pacTBop (6poMHas Boaa);

- aumeTtunrnuokcum no FOCT 5828, cnnpToBOW CBEXENPUrOTOBIIEHHBIN pacTBOP MaccoBOW KOHLIEHTpaLun
5 r/igm® ? pacTBOP MaccoBoit kKoHLieHTpaLwu 10 r/am® B pacTBope rmapoKkcnaa HaTpus MaccoBO KOHLEHTpaLN
80 r/om”;

- HasTpvm ruapokcua (HaTpus rmapookuck) no FOCT 4328, pacTBOpbl MAccoBol koHueHTpatumn 80, 100 n
400 r/am=;

- HaTpuiA yrnekucnbld 6e3sogHeit no FOCT 83, pacTBop MaccoBoi kKoHUeHTpauum 500 r/am® n pacTeop
MaccoBoii koHLeHTpaLmm 10 r/am® B pacTBope rMapoKCAAa HATPUS MACCOBOM KOHLeHTpauun 400 r/am®,;

- HaTpWI CepPHOBaTUCTOKUCHLIN (TOCYIbchaT HaTpus) 5-BoaHbI no FTOCT 27068, pacTBOp MaccoBOM KOH-
LeHTpaLmm 500 r/am3;

- HaTpui ykcycHokucnblii no FOCT 199;

- aueTaTHbIi BydepHbli pacTeop ¢ pH 6,510,3;

- TapTpaTHbI BycepHbiit pacTeop ¢ pH 6,5+0,3;

- CNUPT 3TUNOBLIA pekTudukosaHHbIA no FOCT 18300;
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- xnopodgopm no FOCT 20015;

- ioa no FOCT 4159, cnupToBOl pacTBop Maccosol koHLeHTpauuu 10 r/iam?;

- Hukenb no FOCT 849;

- Hukenb (I1) cepHokucnbin 7-BoaHbln Mo FTOCT 4465;

- pacTBOpPbI HAKENS U3BECTHOW KOHLIEHTpauuu;

- Bogopoaa nepokcug no FOCT 10929;

- meab no FOCT 859 (c maccosol gonen Hukens He 6onee 0,0005 %);

- pacTBOpbl Meau;

- Kanuii-HaTpuii BUHHOKWUCALIN (cerHeToBa conb) no FOCT 5845, pacTBOp MaccOBOW KOHLIEHTpauuu
200 r/am®;

- aMMOHUIt HaacepHokucT bl no TOCT 20478, pacTBOp MaccoBoit KoHLeHTpaLmm 30 r/am>;

- CMECb COMSIHON U a30THOM KACMOT B OTHOLUEHUU 3:1, CBEXENPUrOTOBIIEHHYIO;

- KUCNOTY NUMOHHYto No FOCT 3652, pacTeop MaccoBoii KoHLeHTpaLwn 100 r/am?,

- kmenoTy ykeycHyto no FOCT 61;

- kncnoTy BuHHYyto no FOCT 5817;

- Bymary punstposansHyto no FOCT 12026.

10.3.2 MeTop aHanuza

MeTog ocHoBaH Ha 06pa3oBaHUN OKPALLEHHOTro CoeAUHEHNS HUKENS C AUMMETUNTIIMOKCUMOM B cpeae aMm-
MKaKa Unu rmapokcuaa HaTpusi Nocre oTAeNeHNs HUKENS B BUAe AMMETUNTIIMOKCUMAaTa aKCTpakumei xrnopodop-
MOM W PE3KCTPAKLMK HAKENS CONSIHOM KMCNoTol. ONTUYECKYH MNOTHOCTbL pacTBOpa M3MepSItoT NPU AfMHE BOSHbI
0T 434 0o 450 HM. Meab cBA3bIBAIOT TUOCYbaTOM HaTpus B 6ecLiBeTHLIN Komrneke npu pH ot 6,2 1o 6,8.

10.3.3 NoaroToBKa K BbINONHEHUIO aHanusa

10.3.3.1 Npu npuroToBneHnn auetaTHoro 6ydpepHoro pacteopa Hasecky 300 I YKCYCHOKUCIOrO HaTpusl
pacTeopsioT B 800 cm® Bogbl U ycTaHaenveatoT pH pacTeopa (6,5 + 0,3) npubaBneHnem yKCyCHOR KUCMOTHI.
PacTtBop nepeBogsaT B MepHyto konby sMecTMocTso 1000 cM®, [onMBaKoT BOJOM A0 METKM M NepeMeLLUBaloT.

10.3.3.2 MNpw npuroToBneHUM TapTpaTHoro 6ycepHoro pacTeopa Hasecky 150 r BUHHOM KUCIOTbI pacTBOpPS-
toT B 800 cm® Boabl W ycTaHasnweatoT pH pacTeopa (6,5 + 0,3) npubasneHnem pacTeopa rapokcuaa HaTpus
MacCoBOW kKoHUeHTpauun 400 r/am3. PacTBop nepeBoasT B MepHyto konby BMecTUMocTbio 1000 cM®, ponueatioT
00 MeTKU BOAOW U NepemMeLLnBaloT.

10.3.3.3 s nocTpoeHnsa rpagypoBOYHbLIX rpacdhKoB roTOBSIT PACTBOPLI HUKENSA U3BECTHOM KOHLEHTpaLuK.

Mpw npuroToBNEHWMM pacTeopa A MaccoBOW KOHLEHTpaLuu H1ukens 1 mr/cm® HaBecky 4,7850 r cepHoKUCho-
ro HMKens NoMeLLaloT B cTakaH BMECTUMOCTLIO 250 cm®, npubaensitoT 50 cm® Boasbl, 10 cm® CEpHOW KNUCNOTHI,
nepeBodsiT B MEPHY konby BMecTUMOcCTbio 1000 cMm®, oNMBaoT BOAON 10 METKM U NepemMeLLnBaloT.

Mpu npumeHeHUn MeTannnydeckoro Hukens Haeecky 1,0000 r HUKens Npu HarpesBaHWU PacTBOPAIOT B
50 cm® consiHoli kuenoTel M 20 cM® nepokcuaa Bogopoada, pacTBop oxnaxaarT, npunusatoT 10 cm® cepHoi
KucnoTel, pazGaeneHHol 1:1, M pacTBOp BbINAPMBAKOT 40 NOSIBNEHUS NApoB CepHOM KCnoThl. OcTaTok oxnaxaa-
toT, npunueatoT 100 cM® Bogpl, nepeBoasT pacTBOpP B MepHyo konby BmectumocTeio 1000 cm?®, Nosy4eHHbIN
pacTBop JONUBAOT A0 METKW BOAOW 1 NepemeLLBaloT.

Takoli e pacTBop MoXeT BbiTb NPUIroTOBNEH criegytownm obpa3som: HaBecky HUkena maccoii 1,0000 r
pacTBOPSIOT NpW HarpesaHny B 06beme oT 20 Ao 25 cm® a30THOM KUCNOTLI, pasbaBneHHo 3:2, 1 BbiNapusaloT
pacTeop 4o obbemMa ot 3 00 5 cm®. 3aTem gobaensitoT 10 cM® cepHolt KUCoThI, pasbaBneHHoi 1:1, 1 BeINapuBaloT
[0 BblAENIEHWS NApOB cepHoii kucnoTsl. Mocne oxnaxaenus npunusatoT ot 100 Ao 150 cm® BoAbI, pacTBOpAOT
CONU, NEPEHOCHT PacTBOp B MepHyHo konby BMecTuMocTbio 1000 cM®, aoBoasT BOAON A0 METKM U NepeMeLum-
BaloT.

IMpy NPUrOTOBNEHUW pacTBopa B MaccoBoii KoHLIEHTpaLmK Hukens 0,1 mr/cm® 100 cm® pacTeopa A noMeta-
10T B MEPHYI0 KOoNby BMecTUMocTbio 1000 cM®, npunveaiot 1 cM® cepHoit KUCHOTbI, pasbaBneHHon 1:1, gonusatoT
BOZOW A0 METKU U NepemeLlnBaloT.

IMpy NPUrOTOBAEHUW pacTBopa B MaccoBoit koHLEHTpaLum Hukens 0,01 mr/em® 25 cm® pacteopa B noMeta-
10T B MepHy!o konby BMeCTUMOCTbI0 250 cm3, pasbaBnsioT BOAOK 40 METKM 1 NepeMeLLnBaloT.

PactBopbl B 1 B npuMeHsAoT cBeXenpuroToBIeHHLIMU.

10.3.3.4 Ins nocTpoeHus rpagyMpoBoYHbIX rpadrKoB roTOBAT pacTBOPbI MEAN U3BECTHOWN KOHLIEHTpaLun.

Mpu NpUroToBNEeHWM pacTBopa A MaccoBOii KoHLEHTpauun meau 0,1 mr/cm® Hasecky 25,0 rmeav pacTeops-
toT B 200 cM® a30THOI KUCNOTLI, pasbasneHHoi 1:1, pacTBop HarpesaloT A0 yaaneHus OKUCOB asoTa, oxnaxaa-
10T M epeBOAAT B MepHyto konby BMeCTUMOCTbI0 250 cM®, AONNBAIOT BOAIOI A0 METKW U NepeMeLLMBaloT.
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Mpv NpUroToBNEHWM pacTBopa b MaccoBoii koHLeHTpaLwm mean 0,01 mr/em® 25 cm® pacTeopa A nomeLLatoT
B MEPHY!0 konby BMECTUMOCThI0 250 cM®, pa3GarnsioT BOAOM A0 METKM 11 nepeMeLLMBatoT. PacTsop ycToiume B
TeyeHue 8 u.

10.3.3.5 MocTpoeHue rpagynpoBoYHoro rpadpunka npm maccosoi gone Hukens ot 0,0005 % go 0,005 %

B cTakaHbl BMecTUMOCTbI0 100 cM® kakablii oT6upatoT no 10 cm® pactsopa Mmean A v 0; 0,5; 1,0; 2,0; 3,0;
4,0 1 5,0 cm® pacTBOpa HUKeNa B, uTo cootBeTcTByeT 0; 5; 10; 20; 30; 40 1 50 MKr HUKens. KOHTPObHLIM OMbLITOM
CIYXVT pacTBOp Meau 6e3 Ao6aBneHs pacTBopa HUKens. PacTBopbl BhINapuBakoT NpUMepHo Ao o6bema 3 cm.
OcraTok pactsopsioT B 10 cm® Boakl U Aanee nocTynatoT Tak, kak ykasaHo 8 10.3.4.2 1 10.3.4.3.

10.3.3.6 MocTpoeHue rpagynpoBoYHoro rpaduka npy Maccosow gone Hukens ot 0,005 % go 0,05 %

B cTakaHbl BMecTUMOCTbH0 100 cm® kaabiii oT6upatoT no 10 cm® pacTBopa Mean A v 0; 0,5; 1,0; 2,0; 3,0;
4,0 1 5,0 cm® pacTBopa Hukens B, uto cootseTcTayeT 0; 50; 100; 200; 300; 400 11 500 MK Hikensl. KOHTPOMbHLIM
OMbITOM CIYXUT pacTeop Meaun 6e3 goGaeneHns cTaHgapTHOro pacTeopa HUKens. PacTeopbl BeiNapueaoT npu-
MepHo Ao obbema 3 cm®. OctaTtok pacTeopsitoT B 10 cm® Bogbl, NepeBoasT pacTBOp B AeNUTENbHYH BOPOHKY
BMecTUMocTbio 100 cM® 1 fanee NPOBOAAT aHANM3 Tak, Kak ykasaHo B 10.3.4.4.

10.3.3.7 MocTpoeHue rpagyvpoBodHoro rpaduka npy Maccosoi gone Hukensi ot 0,05 % go 0,5 %

B cTakaHbl BMecTUMocTbio 100 em® kaxasiit oT6upatoT no 10 cm® pacteopa mean B 1 0; 0,5; 1,0; 2,0; 3,0;
4,0 1 5,0 cm® pacTeopa Hukensi B, YTo cooTBeTcTByeT 0; 50; 100; 200; 300; 400 1 500 MKr HUKens. KOHTPObHbIM
OMbITOM CIYXKWT pacTBop Mean Ges aobasneHus pacTeopa HUkens. PacTBopbl BbinapyBatoT npuMepHo Ao obbemMa
3 cm®. OctaTok pacTeopsitoT B 10 cM® BOALI, NEPEBOAAT PAcTBOP B AeNUTeNbHY BOPOHKY BMECTAMOCTLH
100 cm® v panee NposoaAsAT aHanNMa Tak, kak ykasaHo B 10.3.4.5.

Mo 3Ha4YeHUsAM onTrudecknX NIOTHOCTEN pacTeopoB., HaaeHHsIM B 10.3.3.5; 10.3.3.6 1 10.3.3.7,  cooTBeT-
CTBYIOLLVM UM COAEPXKAHUAM HUKENsI CTPOAT rpadypoBOYHbIe rpadukm.

10.3.3.8 MocTpoeHmne rpagyvposoYHoro rpadvka Ans onpeaeneHns HUKens B aNeKTponumTe rnocne Bbige-
NeHus Meaun B COOTBETCTBUN C pasgenom 5

B mepHble konBbl BMecTUMoCTbIo 50 cm® kaxaas nomeLlatoT cooTseTcTeHHO 0; 0,5; 1,0; 2,0; 4,0; 5,0 v
10,0 cm® pacTeopa b unu B 1 ganee npoaonxaroT aHanua, kak onucaxo B 10.3.4.5. Mo nony4eHHLIM 3Ha4eHUAM
ONTUYECKUX NITOTHOCTEN U COOTBETCTBYOLLMM UM KOHLIEHTPaLWAM pacTBOPOB CTPOSIT rpadouk.

10.3.4 BeinonHeHWe aHanusa

10.3.4.1 O6Lwme TpeboBaHus K MeToAaM aHanmaa u TpebosaHWA 6e30MacHOCTU NPU BLINOHEHUW aHaTM30B
— B COOTBETCTBUM C pasgenamv 3 n 4.

10.3.4.2 OnpegeneHuve Hukens npu maccosoi gone ero ot 0,0005 % ao 0,005 %

Hasecky Mean maccoit 1,0000 r nomeLLaioT B cTakaH BMECTUMOCTbIo 250 cm® 1 pacteopaioT B 10 cm
a30THOW kmcnoTel, pazbasneHHon 1:1. Mocne npekpalyeHus GypHoI peakuuy pacTBOp OCTOPOXHO KUNATAT A0
yAaneHns OKUCIoB a3oTa B TeueHne 7—10 MUH, BbinapuBaioT NpUMepHO Ao obbema 3 cm®, k pacTeopy Npubas-
natoT 10 cM® BoABI M HarpeBaloT A0 kuneHus. PacTeop oxnaxaaloT, npubasnatoT pacTBop aMmuaka, pasbasneH-
Hbl 1:1, OO NOSIBNEHMsT OcaZika TMAPOKCUAOB, 3aTeM Mo KanmsiM CoNaHyo KUcnoty, paszbasneHHyto 1:3, ao
pacTBopeHust ocaaka. K pacteopy npunusatot 3 cm® TapTpaTHoro BychepHoro pacTeopa, 3 cm® auertatHoro 6ydep-
Horo pacTeopa v 25 cm® pacTBopa cepHOBaTUCTOKUCHOro HaTpust. BenmunHy pH pacTsopa (6,5 + 0,3) KOHTponMpy-
10T Npy nomoLum pH-mMeTpa. PacTBop nepeBoasT B AeNUTeNbHYI0 BOPOHKY BMECTUMOCTbI0 100 cm®, npunusatoT
2 cm® cnUpTOBOTO pacTBOpa AVMETUIITIMOKCUMA, NEPEMELLIMBAIOT, U PAcTBOP BbiAePXUBAIOT B TeueHue oT 1 40
2 MUWH.

K conepxvumMomMy BOpoHKM NpubasnsioT 5 cm® (ans aHanusa no 10.3.4.2) unu 10 cM® (ana aHanusa no
10.3.4.3) xnopochopMa 1 aKCTparmpyoT coeguHeHue HUKens B TeueHre 1 MyH. XnopodopMHBI SKCTpaKT oTae-
NAT ¥ NOMELLAI0T B APYIyio AeNuUTenbHYI0 BOPOHKY. K BogHOMY pacTBopy B BOpoHKe npubasnsiioT eue 5 cm®
(ans aHanuaa no 10.3.4.2) unn 10 cm® (ans ananuaa no 10.3.4.3) xnopodopma 1 NOBTOPSIOT aKCTpakLmo. Cnu-
BaKOT 3KCTPaKTbl B CTakaH, B KOTOPOM NMPOBOAWIMU pasnoXkeHue nNpobbl, aMMuadHble pacTBopbl 0TGpackiBatoT.

K 06beanHeHHbIM X110pochOpMHBIM SKCTpakTaM npubaensioT 5 cm® (ansa aHanusa no 10.3.4.2) unmn 10 cm
(ans aHanuaa no 10.3.4.3) 0,5 monb/am® pacTBopa COMSIHOM KUCNOTHI M PeaKCTParupyloT HUKeMb B TeeHne
1 MUH, XxnopochopM CruBatoT B APYIYIO AenUTENbHYHO BOPOHKY U MOBTOPSIIOT elle ABa pa3sa. PeakcTpakTbl nome-
LaloT B cTakaH BMeCTUMOCTbio 100 cm®.

Mpu paboTe B cpeie aMMUaka peakcTpakTb NOMELLAoT B cTakaH BMecTUMocTbio 100 cm®, HarpeBatoT Ao
KMneHua u ynapusaioTt Ao obbema ot 7 go 10 cM®, oxnaxpgaloT, noMeLLaloT B MEPHYI0 Konby BMECTUMOCTbIO 25
unmn 50 cm® 1 nocneoBaTenbHO NPUGaBNAIOT 2 M CNMPTOBOTO pacTBOPa AMMETUNTIMOKCMA, 5 cM® pacTeopa
HaACcepHOKUCNIOro aMMoHus U 5 unu 10 cm® ammunaka, pasbasneHHoro 1:1. Pa36aBnsioT BOAO A0 MeTKU U
nepemelunsaloT. Hepes 10 MUH U3MepSItOT ONTUHECKYHO MITOTHOCTbL PacTBOPpa Npu ArNMHe BOMNHbI 445 HM B KloBeTax
TONLWMHOW nornoulatoLlero ceeT cnost 50 Mm. PacTBOpOM cpaBHEHUSI CNYXUT BOAaA.

3

3
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Mpu paBoTe B cpefie rMapoKCMaa HaTPUA PeaKCTPaKTbl MOMELLalT B CTakaH BMecTUMocTbio 100 cm® u
nocneposatenbHo NpubasnsioT 1 cM® pacTBopa NMMOHHOW KUCNOTLI, 2 cM pacTBOpa HaZICEPHOKUCIOro aMMO-
Hus1, 10 cM® pacTBOpa ruapokcuaa HaTpust (80 r/.qM3) 1 1 cm® pacTBOpa AMMETUNTINOKCUMMA B pacTBOpE MMapo-
kewaa HaTpust. Pacteop HarpesatoT 4o 60 °C 1 ocTaenaAloT Npy 3Tol TemnepaType Ha 5 MUH. 3aTem oxraxaaroT,
NoMeLLaloT B MEPHYIO KONBY BMECTUMOCTLI0 50 cM®, pa3BaBnsioT BOAOM A0 MeTKU 1 NnepemeLLmnBatoT. OnTuyec-
KYI0 NIIOTHOCTb M3MEepSItoT, KaK OrucaHo BbilLe.

Maccy Hukens onpeaensioT Mo rpagyvpoBo4HOMY rpaduky, NOCTPOEHHOMY, Kak ykazaHo B 10.3.3.5.

OpaHoBpeMeHHO NPOBOAST AiBa KOHTPOSIbHBIX ONbITa, BLIMNOSIHAA TE XKe onepauuuy U NpUnuBas Te Xe peakTu-
Bbl, UTO U Npy aHanu3se nNpobbl. CpegHee 3Ha4YeHne onTUHeckol NNOTHOCTU PacTBOPa KOHTPOMLHOTO OMbITa BbIMU-
TaroT U3 3HaYEHUS ONTUYECKON NNOTHOCTU aHaNU3NPYEMOro pacTBopa.

10.3.4.3 [Anga mean, cogepxallein coeaUHEHUA HUKENN, He pacTBOPUMBbIE B a30THOW KUCNOTe, pa3baBneH-
Ho 1:1, BCKpbITME HABECKU OCYLLECTBIISIIOT creaytoLwumM obpasoM: HaBecky Meau maccoii 1,0000 r nomeLuaiot B
cTakaH BMECTUMOCTbI0 250 cM®, npunuatoT 20 cM® cMecy CONSIHOM 1 @30THOM KUCTIOT 1 BhIMapyBatoT Npy Harpe-
BaHUM [0 BNaXHbIX coneii. 3atem ao6asnaoT 10 cM® CoNsHOM KUCMOTHI U BLINAPUBAIOT Aocyxa. ATy onepaLyio
NOBTOPSIOT eLLie ABa pa3a. Mocre oxnaxaeHns Cyxoi 0CTaToK CMauuBaloT 3 CM> CONAHOM KUCMOTI, MPUAMBAIT
10 cm® BoABI M HArpeBaloT 10 PacTBOPEHUA coneil. PacTBop oxnaxaaloT, NpubasnsioT ammmak, pazbasneHHbIl
1:1, 10 NOSIBNEHUs 0CaKa rMAPOKCUIOB 1 3aTeM Mo Kanssim pacTBop ConsiHoM kucnoTbl 0,5 monb/am® ao pa-
cTBOpeHus ocazka. K nonyyeHHoMy pactsopy npunusatoT 3 cM® TapTpaTHoro GydgepHoro pactsopa 1 oT 3 Ao
5cm® aueTaTHoro 6ydepHoro pactsopa 4o pactTeopeHua ocagka. lobasnsiot 35 cm® pacTeopa Thocynbpata
HaTpusA 1 3aTeM eLue Nno kannsam o obecLgeunBaHua pacTBopa (40 MOSHOTO BOCCTaHOBNEHUst Meaun). Danee
npogonmkatoT aHanua no 10.3.4.2.

10.3.4.4 OnpepneneHve HUKena Npu maccosoi Aone ero ot 0,005 % ao 0,05 %

Hasecky mean maccoii 1,0000 r nomeLLaloT B cTakaH BMeCTMMOCThI0 250 cM® 1 nocTynaioT aanee, Kak
ykasaHo B 10.3.4.2.

[ins 3KCTPaKLMKM coeanHEHUS HUKeNA NCNonbayloT asaxasl no 10 cm® xnopodopma n aanee NpoBoasT
aHanus, kak ykasaHo B 10.3.4.2.

N3 06beauHeHHBIX XIIopothOPMHBIX 3KCTPaKTOB ABAXKALI Pe3KCTparnpytoT Hukernb 0,5 monk/am® pacTso-
POM COINSIHOW KNCIOThI, PUMEHSAS Kaxabli pas no 10 cM® KUCNOTLI U BCTPAXMBAS COAEPXMMOE BOPOHKM B Teve-
Hue 1 MUH. CONSIHOKVCTTbIE PACTBOPHI CIMBAIOT B CTaKaH BMECTUMOCTLIO 50 cM3, HarpeBatoT 0 KUMNeHWs, OXNax-
[aloT 1 NepenuBatoT B MepHyio konby BMecTumocTbio 100 cm3. MpubasnsaoT nocneaosatensHo 2 cM® 6poMHOI
BOAbI K 2 cM® cIMPTOBOTO pacTBOpa ioaa, 2 cM® pacTBopa AMMeTURrnNokcMa u 20 cm® pacTeopa yrnekucno-
ro HaTpwvsl, 4ONMBaOT pacTBOP BOAOK 40 METKM U nepemeLunsatoT. Hepes 10 MUH U3MepsIioT ONTUYECKYIO NAOT-
HOCTb pacTBopa npu AnuHe BosHbl 450 HM B KtoBeTe TOMNWWHON NornoLlaroLLero ceeT ¢nos 50 Mm.

PacTBOpoM cpaBHEHUsI NpY U3MEPEH UM OMTUYECKON MNNOTHOCTU pacTBopa CAYXUT BoAA.

OpHoBpeMeHHO NPOBOAAT ABa KOHTPOSBHLIX OMbITa Tak, Kak ykazaHo B 10.3.4.2. QkcTpakumio, peakcTpak-
LM M U3MEPEHNE ONTUYECKOW MITOTHOCTM pacTBopa BhINOMHSAIOT TakK, Kak ykaszaHo Bhille.

CpegHee 3HaueHne onTUYECKoN NIOTHOCTU PAcTBOPa KOHTPOSBLHOIO ONbITa BLIMUTAIOT U3 3HAYEHUA ONTU-
YecKol MNOTHOCTM aHaNM3npyemMoro pacTeopa.

Maccy HVKens B pacTBOpE yCTaHaBNMBAtOT MO rpadyvpoBoYHOMY rpadpmky, NOCTPOEHHOMY, KaK yKasaHo B
10.3.3.6.

10.3.4.5 Onpepnenexve HYkensa Npy Mmaccosow Agone ero o1 0,05 % go 0,5 %

Hasecky megu maccoii 1,0000 r pacTBopsItoT 1 yapuBartoT, Kak ykasaHo B 10.3.4.2.

OxnaxaeHHbIA pacTBop NepeBoasaT B MEPHYH0 konby BMecTUMocTbio 100 cM®, Qon1BalT BOAOi 0 METKM
v nepemewaaroT. 10 cm® pacTeopa neperoasaT NUNETKOI B cTakaH BMecTUMocTbio 100 cm®, npubasnsioT pa-
CTBOp aMMmnaka, pasbaeneHHbI 1:1, 40 NosBNEHWA ocagka rmapoKcMaos, a 3aTeM Mo Kanmsm COMsiHYIO0 KUCTOTY,
pasbasneHHyto 1:3, 10 pacTBopeHus ocaaka. K pacTeopy npunueatoT 3 cm® TapTpaTHoro 6ydepHoro pacTeopa,
3 cm® aLeTaTtHoro GydepHoro pacTeopa, 2,5 cM® cepHOBaTUCTOKNCIIONO HATPUS, MepemMeLLMBAIOT 1 yCTaHaBNMBa-
toT Bennuuny pH (6,5 + 0,3). PacTBop NepeHocsT B AeNUTeNbHYI0 BOPOHKY BMecTumocTbio 100 cv® u nanee
MPOBOAAT aHanus, kak ykasaHo B 10.3.4.4.

OaHoBpeMeHHO NPoBOANAT ABa KOHTPOJIbHbIX OMbITa. sl 3TOro B cTakaH BMecTUMocTsio 100 cm® nome-
watT 1 cm® a30THOM KUCNOThI, pasGaBneHHoi 1:1, v BbinapusaoT pocyxa. K octaTtky npubasnsot 1 cm®
0,5 mons/am® pacTBopa ConsiHOM K1CHoTLI, 3 cM® TapTpaTHoro BydepHoro pacTeopa, 3 cM® aleTaTHoro 6ydepHo-
ro pacTsopa, 2,5 cM® CepHOBaTUCTOKICIIONO HaTPUs!, NepeMeLLBaloT v ycTaHasnnearoT pH (6,5 + 0,3). Pactsop
NepeHOCSIT B AieNUTENbHYH BOPOHKY BMecTUMOCTbIo 100 cM® 1 Janee aHanus NpoBoasT, kak ykasaHo 8 10.3.4.4.

CpeaHee 3HaueHWe oNTUYECKON NNOTHOCTU PacTBOpa KOHTPOSILHOMO ONbITa BbIMATAKOT U3 3HAYEHWS ONTH-
YecKol MNOTHOCTM aHanNM3npyemMoro pacTeopa.
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Maccy HvKkens B pacTBope ycTaHaBMBatoT Mo rpagyyvpoBOYHOMY rpaduky, NOCTPOEHHOMY, KakK yKasaHo B
10.3.3.7.

10.3.4.6 JonyckaeTcs Cnonb3oBaHWe aNeKkTponuTa nocne BbigeneHnsa Mmean B COOTBETCTBUN C pasae-
nom 5.

B snekTponuT Ao6aBnsitoT 5 cM® pacTBopa CepHO KUCTOTbI, pasbaBieHHol 1:1, 1 BbINapuBaroT 40 Bblae-
NeHNa NapoB CepHOl KUCMOTLI, OXNaXaaloT, NpunneaioT oT 5 40 10 cm® BoAp! 1 BhINapuBaHUe NOBTOPSIOT.

K oxnaxaeHHomy octaTky npunueatoT oT 30 ao 50 cm® BOAbI, KUNATAT B TEYEHUE 5—7 MUH, OXNaXaalT U,
€CIN1 eCTb HepacCTBOPUMBIA OCTaTOK, PUNLTPYIOT Ha (OUNBTP «CUHSIS NEeHTa», B KOHYC KOTOPOTO BNOXEHO HEMHOTO
bUNLTPOBYMaXKHON Macchl, cobupas unbTPaT B MepHyIo konby BMecTUMOcTbo 100, 200 unm 500 cm® B 3aBUCK-
MOCTW OT MaccoBoW Aonu Hukenda. OctaTok Ha punbTpe NpoMbiBaloT 4—5 pas Boaon U ounbTp oTépachkiBaloT.
dunbTpaT B MepHoi konbe pa3basnatoT BOAOW 40 METKU U NepeMeLLnBaioT.

AnNVKBOTHYO YacTb, cogepxXalllyto HuKkenb B nHTepBane ot 0,005 ao 0,05 Mr, nomeLlaloT B MepHYH0 Konby
BMECTUMOCTbIo 50 cM®, npunueatoT 2,5 cm® pacTeopa cerHeToBoii conu, 7,5 cM® pacTBopa ruapokcuaa HaTpusl ¢
MaccoBoii koHLeHTpaLweli 100 /am3, 10 cm® pacTBopa HagcepHOKMCENOro aMmoHua 1 10 cm® pacTeopa AnMeTu-
FMOKCUMA B pacTBOPE rMApOKCMAa HaTPKS C MacCoBOI KOHLeHTpaLmeit 80 r/am®, 3aTem pa3baenstoT Boaoi Ao
MeTKM 1 nepemelunBatoT. Mo uctederum ot 10 4o 20 MUH U3MEPSIIOT ONTUYECKYHO MITOTHOCTL PacTBOPA, Kak yKasa-
HOoB 10.3.4.2.

Maccy Hvkens onpeaensitoT Nno rpagyvpoBoYHOMY rpaduky, NOCTPOEHHOMY, Kak ykazaHo B 10.3.3.8.

10.4 AToMHO-a6copOLUNOHHBIN MeToA

10.4.1 CpeacTtBa UsaMepeHUi, BcnomorartenbHble YCTPOUCTBA, MaTepuanbl, pacTBOpPbI

Mpwy BEINONHEHUW aHanM3a NPUMEHSIOT creayloLme cpecTBa M3MepPeHNiA, BCTIoMoraTernbHble YCTPOUCTBa:

- CNeKTPodOTOMETP aTOMHO-a6COoPBLUOHHBIA C UCTOUHUKOM U3MyYEHNUS! Ha HUKENb;

- KOMMPEeCcCcop BO3AYLUHbIN;

- Becbl nabopaTopHble crnelnanbHoro knacca tTouHoctu no FOCT 24104,

- IMNeTKN He HMXxe 2-ro knacca TodHocTu no FOCT 29169 nFOCT 29227,

- kon6bl MepHble 2—100—2, 2—1000—2 no FOCT 1770;

- cTakaHbl B-1—250 TXC no TOCT 25336;

- kon6bl KH-1—250—19/26 no TXC FOCT 25336.

Mpw BINOMHEHUM aHaN3a NPUMEHSIIOT criedyloLue MaTepuarnsl, PacTBOpPbI:

-auetuneH noFOCT 5457;

- BOAy AvctunnuposaHHyto no MOCT 6709;

- knenoTy asoTHyto no FOCT 4461, pasz6asneHHyto 1:1 1 3:2;

- kucnoty consiHyto no FOCT 3118;

- nponax-6ytaH no FOCT 20448;

- meab, CO gnsa cnekTpanbHOro aHanusa, cogepxalimin 2:10% % Hukens1, unu ANEKTPONUTHaA Meab C
yCTaHOBMEHHbLIM CoaiepXKaHeM HUKeNs, pacTBop Meay MaccoBoii KoHUeHTpaLwmn 100 /am;

- Hukenb no FOCT 849;

- pacTBOpPbI HAKENS U3BECTHOW KOHLIEHTPaUuK.

10.4.2 MeTop aHanu3a

MeTof ocHOBaH Ha u3MepeHuu Npu anuHe BonHbl 232,0, 323,3 1 352,4 HM NOrNOLWEHUA Pe30HAHCHbIX
JIMHWIA HUKENsI MPY BBEAEHUM aHaIM3MPyeMOro pacTeopa B ninamMs aueTuneH-Bo3ayx unv nponaH-6ytaH-so3ayx.
Mpu maccoeoii gone Hukens go 0,004 % npeasaputensHO NPOBOAST KOHLIEHTPUPOBaHWE 3KCTpaKumMen Xnopo-
(bopMOM KoMIIeKca HUKens ¢ AUMETUNTNINOKCUMOM.

10.4.3 MNoaroToBKa K BbINONHEHUIO aHan13a

10.4.3.1 [py NPUroTOBNEHUN pacTBOpa Mean MaccoBoit koHLeHTpaLwm 100 r/am® Hasecky 10 r cTaHaapTHO-
ro o6pasLa Meau MOMELLAIT B KOHUYECKYI0 KONBy BMECTUMOCTbIO 250 cM® 1 pacTBOPSIIOT NpU HarpeBaHuu B
70 cm® a30THOI KMCHOTHI, pasGaeneHHol 1:1. PacTBop ynapusaioT sl yaarneHns OCHOBHOR Macchl KUCMOTI,
OXNaXgaloT U NepeHocsAT B MepHyto konby smectuMocTsio 100 cM®, JonuBaloT 4O MeTKM BOAOl U nepemeLLu-
BaloT.

10 cm? pacTBopa Mean coaepKUT 2 MKT HUKENS.

10.4.3.2 insa nocTpoeHus rpagyvpoBOYHbLIX rpacdivkoB rOTOBSIT pacTBOPbLI HUKESS M3BECTHOW KOHLIEHTpaLUK.

MpyW NPUrOTOBIIEHMM pacTBOpa A MaccoBOM KOHLieHTpauuu Hukens 0,1 mr/cm® Hasecky 0,100 r Hukens
pacTeopsitoT B 10 cM® a30THOM KUCNOTHI, paszbasneHHol 3:2, pacTBOp NEpPeBOAT B MEPHYIO KONby BMECTUMOCTbIO
1000 cm®, nonuBaloT BOAOI 10 METKU U NepemMeLLnBaloT.

Mpy NPUroToBNEeHUM pacTeopa B MaccoBoii KoHLEHTpaLm Hiukena 0,01 mr/cm® 10 cm® pacTeopa A nometua-
10T B MEPHY!I0 Konby BMECTUMOCTbIo 100 cm®, AoNNBaIOT 40 METKM BOAON 1 NepeMeLLIuBaloT.
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10.4.3.3 MNocTpoeHWe rpagyvpoBOYHbIX rpacuKoB

MocTpoeHue rpagynpoBoYHOro rpaduka npyu Maccosoi gone Hukens ot 0,0005 % ao 0,004 %

B ceMb CTaKaHOB BMECTUMOCTbH 250 cM® kaxkapiii nomMeluatoT no 1,0000 r CO meau 1 aanee npogomkatT
pacTBopeHue, kak ykaszaHo B 10.3.4.2. 3aTeM Kk coep>xumomy ctakaHoB gobaensoT 0; 0,2; 0,5; 1,0;2,0; 3,0 n
4,0 cm® pacTsopa B, uto cootBeTcTBYET 2,0; 4,0; 7,0; 12,0; 22,0; 32,0; 42 MKT HUKeSs1, pacTBOpPbI BbiNapusatoT 40
o6bema 3 cM3, ocTaTok pacTsopsitoT B 10 cm® BoaAbl M Aanee npogonxatoT aHanus, kak B 10.3.4.2 unn 10.3.4.3.

M3amepstoT NornoLieHne INHUK H1kens npu anvuHe BonHel 232,0 HM 1 No NoflyYeHHbIM AaHHBIM CTPOSIT
rpagynpoBOYHBIRA rpaduk.

MocTpoeHue rpagynpoBOYHOro rpaduka npu maccosoin gone Hukens ot 0,004 % go 0,05 %

B mepHble konbbl BMecTumocTbio 100 cm® kaxaas nomellatot 0; 1; 2; 5; 8; 10; 20 1 50 cm® pacteopa b, no
10 cm® pacTBOpa Meaw, AONVBAIOT BOAO 40 METKM U NepeMeLLMBatoT, USMEpPSIOT NOrMoLLEHWe Npu ANUHE BOMHbI
232,0 HMm.

MonyyeHHble pacTBopbl cogepxaT 2,12, 22, 52, 82, 102, 202 1 502 MKr Hukens.

MocTpoeHue rpagynposoYHoro rpaduka npy maccosoit gone Hukens ot 0,05 % ao 0,4 %

B MepHble konbbl BMecTumMocTbio 100 cm® kaxaas nomewiatot 2; 5; 10; 20 n 40 cm® pacteopa A, 4To
cooTBeTcTBYeT 0,2; 0,5; 1,0; 2,0 1 4,0 Mr HUKens, pacTBOP AONMBAIOT BOAOW A0 METKW U NepeMeLLnBaloT, U3Mepsi-
0T NornoLeHne nNpv anuHe BonHbl 323,3 nnn 352,4 Hm.

Mo nony4YeHHbIM 3HaYEHWUSAM OMTUYECKUX MIIOTHOCTEN pacTBOPOB U COOTBETCTBYIOLMM UM COAEPKAHUSAM
HUKensi CTPOSIT rpagynpoBOYHbLIE rpadpukm.

10.4.4 BeinonHeHne aHanuaa

10.4.4.1 Obwme TpeboBaHWs K MeTodaM aHanm3a u TpebosaHnA 6€30MacHOCTU NPU BLINONHEHUW aHaNU30B
— B COOTBETCTBWM C pasgenamu 3 n 4.

10.4.4.2 Hasecky Meau Maccoii 1,0000 r nomMeLLaloT B KOHUYECKYH KONy BMecTUMocTbio 100 cm® v pa-
CTBOPSIIOT NpW HarpeeaHni B 10 cM® a30THOM KUCNOThI, pasbasnenHol 1:1. Ecnv nocne pacTBOpeHUs Meay ocTa-
eTCcs HepacTBOPUMbIN 0CaA0K YEPHOTO LiBETa, K PacTBOPY NpURMBatoT oT 1 40 2 cM> CONSHON KUCMOTLI U pacTBop
ynapueatoT 4o BnaxHelx conei. Cogepxumoe konbel oxnaxaaroT, npubasnaiot 10 cm® BOAbI M HarpeBaroT A0
pacTBopeHus coneii. PacTeop oxnaxgatoT, NepeBoaaT B MepHyto konby BMmectumocTbio 100 cm®, gonuearoT Ao
METKM BOAON 1 nepemellnBatoT. MNonyyeHHbIi pacTBOp Meay pachbisiioT B NiamMsl aLeTUNeH-Bo3ayX Uiv nponaH-
6yTaH-Bo3gyx aToMHO-abCcopbLMOHHOro cnekTpodoToMeTpa 1 uamepsitoT abcopbLmio Npu AnvHe BonHbl 232,0 unu
323,3, nnn 352,4 Hm.

OaHoBpeMeHHO NPOBOANAT KOHTPOJbHLIA OMbIT CO BCEMU MPUMEHSIEMbIMU peakTuBaMu. 3HavyeHne onTuyec-
KOW MNOTHOCTU pacTBOpa KOHTPOSIbHOTO OMNbITa BbIMWTAKT U3 3HAYEHWUs ONTUYECKON MNOTHOCTU aHannM3Mpyemoro
pacTeopa.

Maccy HyKensi B pacTBOpe onpegensioT o rpagyvpoBOYHbIM rpadukam.

JonyckaeTcs Ans onpegeneHns MaccoBoii 40NN HUKENS UCNOMb30BaTb MeTod 406aBOK.

10.4.4.3 MNMpwn onpegeneHnn HUKenst maccoror gonei ot 0,0005 % ao 0,004 % pacTBOpeHUe HaBeCKM,
BbleNeHNe HAKENS, IKCTPaKLMIO U pesKeTpakLuio nposoasT B cooTBeTcTBMM € 10.3.4.21 10.3.4.3.

PeakcTpakTsl noMeLLaoT B MEPHYIO KoNby BMeCTUMOCTbI0 25 cm®, pasBaBnsioT BOAOI A0 METKU U Nepeme-
LmBatoT. MIaMepsitoT nornoLLeHne NUHUU HUKens npu anvHe BonHbl 232,0 HM 0AHOBPEMEHHO € pacTBOpaMy KOH-
TPOMbLHOrO OMbITa U pacTBOpaMu A5l NOCTPOSHNS rpadynpoBOYHOro rpadurka.

HonyckaeTcs onpegenexHve B aHanvsupyemom pactsope LuHka (o1 0,0005 % go 0,006 %), cerHua (oT
0,005 % g0 0,06 %), ko6anbTa (o1 0,005 % Ao 0,06 %).

10.4.4.4 JonyckaeTcs UCNonb3oBaHWe aMeKTponuTa nocre BelaeneHus Mean B COOTBETCTBUM C pasge-
nom 5. [ins atoro YyacTb anekTponuTa (B 3aBUCUMOCTM OT MacCOBOW A0MNN HUKENS) MOMeLLatoT B cTakaH (Unu
kon6y) BMecTUMocTbio 100 cM® 11 pacnbInsioT pacTBOp B NMNameHi aLeTUNeH-Bo3ayX Unv nponax-6yTaH-Bo3ayx
npu AnvHax BonH 232,0, 323,3 nnun 352,4 HM B 3aBUCUMOCTU OT KOHLEHTpaLMW HWKENs B aHanmaupyemom
pacTsope.

10.5 O6paboTka pe3ynbTaToB aHanu3a

10.5.1 Maccosyto gonto Hukens X, %, npy ncnonb3oBaHnM hoTOMETPUYECKOro MeToda BbIYMCNSAIOT No
opmMynam:

- Npu maccoeolt aone Hukensi ot 0,0005 % go 0,05 %

m

X = 70000 °

(17)
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- npu Maccooi aone Hukens ot 0,05 % a0 0,4 %

. mV
= V,m 10000° (18)

rae my — Macca HUKens, HaigeHHas rno rpagynpoBoYHOMY rpaduky, MKT;
V — obbem aHanuavpyemoro pacTeopa, cMS;
V; — 06beM an1keOTHOIA YaCT1 aHanManpyemMoro pacTsopa, cMS;
m — macca HaBecku meaum, T.
10.5.2 Maccosyto aonto Hukens X, %, Npu Ucnonsb3oBaHWM aToMHO-abCcopbLMOHHOrO MeTofa BbIMUCTIADT
no popmyne

_ my
X = 4710000 (19)

rae my — Macca HvKensl, HailaeHHas no rpagynupoBoYHOMY rpadpuky, MKT;
m — Macca HaBecku Meau, T.

3a pesynbTaT aHanMsa npUHUMaroT cpeaHeapudMeTHeckoe 3HavYeH e ABYX napannenbHbIX onpeaene-
HWIA NPU YCII0BUW, YTO aBCOMOTHAsA Pa3HOCTL MeXAY HMU B YCIIOBUSIX MOBTOPSIEMOCTIN He MPEeBbILIAET 3HaUeHW
(npu poBepuTensHoO BeposiTHocTH P = 0,95) npeaena NoBTOPAEMOCTH 1, NpUBeAeHHbIX B Tabnuue 8.

Ecnu pacxoxgeHve mexay pesynbTaTamu napannenbHbIX onpegeneHuii npesbIlaeT 3HavYeHe npegena
MOBTOPSIEMOCTU, BbINOMHAT NPOLEAYpbl, U3NoXeHHbIe B cTandapTe [2] (noanyHKT 5.2.2.1).

10.6 KoHTponb TOYHOCTU pe3ynbTaToB aHanus3a

KOHTposb TOYHOCTU pesynbTaToB aHanmaa —no 3.14.

10.7 OchopmMmneHue pe3ynbTaToOB aHanus3a

PesynbTaThl aHannsa opopMrsioT B cOoTBETCTBUM € 3.15, 3HaYeHWs1 NOrpeLllHOCTY pesynbTaToB aHanmaa A
npvesegeHsl B Tabnuue 8.

11 MeToa onpeaeneHusi MaccoBoM AoNu CBMHLA

11.1 O6nacTb NpUMeHeHUs

HacTosiwuii pasgen ycTaHasnveaeT onpederieHMe mMaccoBOW AONM CBUHLA B Meau B AWanasoHe oT
0,0005 % go 0,06 % aTomHO-abCOPOLIMOHHBIM METOAOM.

11.2 TpeGoBaHUs K NOrpeLHOCTM aHan13a

MorpellHOCTE pe3ynbTaToB aHanu3a MacCoBOW AONWU CBUHLA, 3HAYEHUSI NpeaenoB NOBTOPSAEMOCTU U
BOCMPON3BOAMMOCTM A/151 A0BEPUTENBHON BEPOATHOCTM P = 0,95 AoMmKHbI COOTBETCTBOBATL NPUBEAEHHLIM B Tab-
nvue 9.

Ta6nuua9
B npoueHTax
Ounanason MNorpewHocTb MNpenen
MacCoBO [ONW CBUHLA pes3ynbTatos aHanusa

+A NOBTOPAEMOCTH r (N=2) | BOCNPOWU3BOAMMOCTU R

Or 0,0005 po 0,0010 Bknou. 0,0002 0,0002 0,0003

Ce. 0,0010 » 0,0030 » 0,0004 0,0004 0,0006

» 0,0030 » 0,0100 » 0,0007 0,0008 0,0010

» 0,010 » 0,030 » 0,003 0,002 0,004

» 0,030 » 0,060 » 0,004 0,004 0,006

11.3 CpeacTBa UsMepeHUin, BcomorartenbHble yCTPONCTBA, MaTepuarbl, pacTBOpbI

Mpu BbINONHEHUN aHaNU3a NPUMEHSIOT cneayoLLue cpeacTsa UsMepeHuid, BeriomoraTtenbHble YCTPOoCTBa:
- crekTpohoToMeTp aTOMHO-abCOPOLMOHHBIN C UCTOUHWUKOM M3ITYYEHUS! HA CBUHEL);

- KoMMpeccop BO3AYLLHbIN;

- Becbl TabopaTopHbIe cneunanbHoro knacca todHocT no FOCT 24104;

- NMUNEeTKN He HuKe 2-ro knacca TodHocTu no FOCT 29169 u FTOCT 29227;

- kon6bl MepHble 2—25—2, 2—50—2, 2—100—2 no FOCT 1770;

- cTakaHbl B-1—400 TXC no FOCT 25336;

- kon6bl KH-1—100—19/26 TXC, KH-1—250—19/26 TXC no FOCT 25336.
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Mpw BLINONHEHUN aHanv3a NPUMEHSIIOT criedytoLme MaTepuansl, PacTBOpbI:

-auetmneH no FOCT 5457,

- knuenoty azoTHyto no FOCT 4461 v pazbaeneHHyto 1:1;

- Medb o FOCT 859 1 pacTBOpP MeaW MacCoBoi KoHLeHTpaLmu 100 r/ams;

- CBWHeL, Bbicoko umncToThl o FOCT 22861;

- pacTBOPbI CBUHL@ U3BECTHOWN KOHLIEHTpaLmK;

- knenoty consinyto no FOCT 3118 u pasbasneHHyio 1:1;

- ammuak BoaHbl no FOCT 3760 n pacTteop 1:99;

- ene3o no FOCT 9849, a30THOKUC LIV PACTBOP MAcCOBOI KOHLIEHTpaLmu 25 r/amS;

- YHMBepcanbHyo nHaukaTopHyto 6ymary no [14];

- bunbTpbl 06e330neHHbIe no [21].

11.4 MeToa aHanusa

MeTog aHanuaa OCHOBaH Ha pacTBOPEHUW NPoObl B a30THOW KUCNOTE U U3MEPEeHUN NpuY ANUHE BOSHbI
283,3 HM MornoLLeH1s pe3oHaHCHOro U3NyYeHst aToMaMuy CBUHLa, 06pasyroWwmnMNCA B pesynsbTaTa aToMusanum
npu BBeAeHNM CONSIHOKMCIIOrO UM a30THOKUCIIOro pacTBOPOB B MilaMsi aueTUNeH-Bo3ayxX.

11.5 MoAroToBKa K BbINOMHEHUIO aHanu3a

11.5.1 Mpu NpUroTOBNEHNW pacTBOPa Me/N MaccoBoii koHLeHTpaLwm 100 r/am3 Hasecky 10,0 r meau nome-
AT B KOHUYECKYIO KOMBY BMECTUMOCTBI0 250 cm®, npunneatoT 70 cM® a30THON KUCNOThI, pasbasneHHoit 1:1, u
HarpeBaloT 40 PacTBOPeHUsi. PacTBOp NepeBoasAT B MEPHYIO konby BMECTUMOCTbIo 100 cM®, AoNuBatoT 40 MeTkK
BOAOW N NepeMeLLnBatoT.

1 cm® pacTtBopa cogepxut 0,1 megn.

11.5.2 insi nocTpoeHust rpadyMpoBOYHbLIX rpachkoB roTOBAT pacTBOPbI CBUHLLA U3BECTHOW KOHLEHTpaLvu.

Mpy NPUrOTOBNEHNW pacTBopa A MaccoBOI KOHLEHTpaLMK ceuHLa 1 Mr/cm® Haeecky 1,0 r cBUHLA nomeLLa-
10T B KOHWUYECKYI0 KonBy BMecTuMocTbio 100 cm® 1 pacTeopsioT B 10 cM® a30THOM KUCNOTLI, pasbasneHHoN 1:1.
PacTBop NepeBoasT B MEPHYH konby BMecTUMOCTbIo 1000 cM?, AoNMBaIOT BOAOI A0 METKA U NEPEMELLINBAIOT.

Mpv NpuroToBneHNM pacTeopa b MaccoBoit KoHLeHTpaLmMm ceuHLa 0,05 mr/em® 50 cm® pacTeopa A noMellia-
0T B MepHYyto konby BMmecTumocTeto 1000 cM®, JONMBAIOT 40 METKM BOAON M NepeMeLunBaloT.

11.5.3 MNpwv NpUroToBREHNN pacTBOpa a30THOKWUCIIONO Xere3a MacCoBOW KOHUeHTpauwmn 25 r/am® HaBecky
2,5 rxenesa pacteopsitoT B 50 CM® a30THOW KUCTOTbI, pa36aBneHHoi 1:1. PacTBop NepeBoasT B MEPHYO KONBY
BMecTuMocTbio 100 cv®, AonMBatoT BOAON A0 METKW 1 NepemeLLnBaloT.

11.5.4 MocTpoeHue rpagympoBoyvHoro rpacdhuka npu maccosomn gone ceuHua ot 0,005 % ao 0,06 %

B MepHble konbbl BMecTUMocTbio 100 cm® kaxxaas nometaroT 0; 2,0; 5,0; 10,0; 20,0 1 30,0 cm® pacTsopa
B, uto cooTeeTcTBYET 0; 0,1; 0,25; 0,5; 1,0 1,5 Mr ceuHuUa, npubasnsoT no 10 cm® pacTBOpa Meay, AONUBaOT
BOJOW A0 METKU U NepeMeLLBaloT.

NamepstoT abcopbuuio NpuUroToBeHHbIX pacTBOPOB, Kak ykazaHo B 11.6.2. Mo nony4eHHbLIM 3HaYeHUsim
ONTUYECKUX NNOTHOCTEN PACTBOPOB U COOTBETCTBYHOLLIMM UM 3HAYEHUSIM CoAepPXKaHUS CBUHLIA CTPOSIT rpagynpo-
BOUHbIN rpachuk.

11.5.5 MNocTpoeHue rpagyupoBoYHoro rpachuka npu maccoeoi gone csuHua ot 0,0005 % po
0,005 %

[na NocTpoeHus rpafyMpoBOYHOrO rpachuka B cTakaHbl BMECTUMOCTbI0 400 cM? Kaxkablii MOMELLAKOT Mo
5,0 r Meay 1 pacTBOPSAIOT B cOOTBETCTBUM ¢ 11.6.2; npunusatoT ot 200 A0 250 cm® Boabl U 5 cM® a30THOKMCNOrO
pacTsopa xenesa, fobasnsoT 0; 0,5; 1,0; 2,0; 4,0 1 6,0 cm® pacTBopa b, 4to cooTseTcTBYeT 0; 0,025; 0,05; 0,1;
0,2 1 0,3 Mr cevHUa, U ganee aHanv3 NpogonxatoT B cooTBeTcTBUM ¢ 11.6.3. MO Nony4eHHLIM 3Ha4YEeHUAM ONTU-
YeCKOW NNOTHOCTU U COOTBETCTBYIOLLIMM UM KOHLEHTPaLMSIM PACTBOPOB CTPOAT rpagynpOBOYHbIA rpadpuk.

11.6 BbinonHeHue aHanuza

11.6.1 O6wpe TpeboBaHusA K MeToAaM aHanu3a 1 TpeboBaHUs 6e30MacHOCTU NPU BbIMONTHEHWU aHANTU30B —
B COOTBETCTBUU € pasgenamu 3 u 4.

11.6.2 Mpwu onpeaeneHnu ceuHLa Maccosoi goneii cabiwwe 0,005 % HaBecky meaun maccoi 2,0000 r nome-
LLAIOT B KOHUYECKYIO KonBy BMecTUMocThio 100 cm® n pacTeopsiioT B 20—25 cM® a30THOI KUCNOTLI, pazGaBneH-
Holi 1:1. PacTeop NepeBoasT B MepHyto konby BMecTumocTbio 100 cm®, JonvBaloT 10 MeTKW BOZOMN U NepeMeLLIn-
BatoT. MonyyeHHbIR pacTBOP Meau pacnbisioT B niaMsi aToMHO-abcopbLMoHHOro cnekTpodoToMeTpa 1 u3Mepst-
10T abcopbumio Nnpu anuHe BonHbl 283,3 HM. OgHOBPEMEHHO MPOBOASIT KOHTPOSbHbLIN ONLIT CO BCEMU NPUMEHSIe-
MbIMU peakTUBamu.

3HaueHe onNTU4YEeCKon NIIOTHOCTU pacTBOPa KOHTPOSILHOMO OMNbITa BLIMUTAOT U3 3HAYEHWUS! OMTUYECKON NNoT-
HOCTW aHanNU3npyeMoro pacreopa.

Maccy ceuHUa B pacTBope onpeaensioT Mo rpagyMpoBOYHOMY rpacpuky.

HonyckaeTca ana onpegeneHns MaccoBOW A0MNW CBUHLLA UCTIONbL30BaTb MeToa A06aBOK.
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11.6.3 Mpu maccoBoii gone ceuHua go 0,005 % HaBecky meaun maccoi 5,0000 r noMelualoT B cTakaH
BMecTUMOCTbIo 400 cm® 1 pacTBOpsIOT B 25 ¢M® a30THOI KUCNOTLI. HarpesaloT Ao npekpaleHns BoiaeneHus
okenaos asota. 3atem npunuearoT 250 cm® Bofbl 1 5 cm® pacTBopa kernesa, HarpesatoT 0 TemnepaTypbl 60 °C.
MpunuealoT aMmMMak B TaKOM KONMYecCTBe, UTODLI BCS1 MeAb NepeLlria B aMMUaYHbIi KOMMNNEKC (CUHAS okpacka
pacTtsopa), u eule 5 cm®. HarpesatoT pacTBop npu Temnepatype ot 60 °C go 70 °C go koarynauum ocagka.
dunbTPYOT Yepes bUnsTp cpeaHein NoTHOCTU «bernas neHTa» u NpoMbiBaloT 3—4 pasa ropstiM pacTeopom
ammuaka 1:99. PacTBopsitoT ocafiok Ha cunbTpe B 10 cm® ropsiueit consiHol kucnoTbl, pasbaeneHHol 1:1, cobu-
pas chunbTpaT B CTakaH, rae nposoaunu ocaxaeHve. PunbLTp NPOMbIBaIOT ropsiueit BoAoW Ao HeWTparnsHOW peak-
umu counbTpaTa (NpoBepka No yHMBepcanbHOW nHankaTopHoi 6ymare). PactBop nocre oxnaxgeHus nomeLatoT
B MEpHYI0 KONBY BMECTUMOCTbIO 25 unu 50 cm®, pasbaBnaioT BOAON 10 METKM 1 NepeMeLLUBaloT.

M3mepstoT nornoLLeH1e NMH1M CBUHLA, pacribifisisl pacTBOp B MilaMeHu aleTUneH-Bo3ayX, Npy AnvHe Bor-
Hbl 283,3 HM 0AHOBPEMEHHO C PACTBOPOM KOHTPOSIBHOTO OMbITa M pacTBOpaMy ANt NOCTPOEHUsI rpadyypOBOYHOTO
rpacpuka.

JonyckaeTcs onpeaeneHve B aHanusnpyeMom pacteope BucmyTa (o1 0,0003 % ao 0,005 %), onoea (oT
0,01 % go 0,06 %) v cypbmsbl (oT 0,0005 % ao 0,02 %).

Maccy cerHLia onpeaensoT No rpagynpoBoYHOMY rpaduky.

11.7 O6paboTka pe3ynbTaToB

11.7.1 MaccoByto gonto ceuHUa X, %, BeMUCASIOT Nno chopmyne

m;100

X = 1000°

(20)
rae my — Macca cBUHLa, HaaeHHas Nno rpagyMpoBOYHOMY rpadinKy, MKT;
m — macca HaBecku Meau, T.

11.7.2 3a pesynbTaT aHanusa npuHUMaloT cpegHeapudmMeTUYeckoe sHaveHne AByx napannenbHbiX onpe-
AeneHniA Npy ycrnoBuK, YTo abContoTHas pasHOCTb MEXAY HAMK B YCITOBUSAX MOBTOPAEMOCTU He NpeBsbiaeT
3HaYeHUI (Npu goBepuTenbHON BeposiTHocTu P = 0,95) npegena NoBTOPSIEMOCTU , NpUBeAEHHbIX B Tabnuue 9.

Ecnu pacxoxgeHve mexay pesynsTatamMmu napanienbHbixX onpeaeneHuii npesbillaeT 3HaveHne npegena
MOBTOPSIEMOCTMW, BLIMOSHAOT NPOLEeAYpbI, U3NoXeHHble B cTaHagapTe [2] (noanyHkT 5.2.2.1).

11.8 KoHTponb TOYHOCTU pe3ynbTaToB aHanusa

KoHTponb TOYHOCTU pe3ynbTaToB aHanusa —no 3.14.

11.9 OdhopmMmneHue pe3ynbTaToOB aHanu3a

PeaynbTaTel aHannsa oopMisioT B COOTBETCTBUM € 3.15, 3HAUEHWS NOrPeLLHOCTY pe3ynbTaToB aHanusa A
npveeaeHs B Tabnunue 9.

12 MeToA onpeneneHus MaccoBoOi AONKM ONoOBa

12.1 O6nacTb NnpUMeHeHUsA

HacTtoswuid pasgen yctaHaenuBaeT onpegeneHne MaccoBOW [JONU ofoBa B Meau B AWanasoHe oT
0,0005 % ao 0,08 % choTOMETPUHECKUM METOAOM.

MeTog He pacnpocTpaHaeTca Ha onpeaeneHue MaccoBoi aonum onosa B meam no FOCT 859 mapok MOOk
MO006.

12.2 Tpe6oBaHUA K NOrPeIHOCTHU aHanNuM3a

MorpelwHOCTL pe3ynbTaToB aHanuW3a MaccoBOW AONW ONoBa, 3HaYeHWs NpeaenoB NOBTOPSEMOCTU U
BOCNPOWU3BOAUMOCTM M1 A0BEPUTENBHON BEPOATHOCTU P = 0,95 A0MKHbI COOTBETCTBOBATL NPUBEAEHHbLIM B Tab-
nuue 10.

Tabnuya10
B npoueHTax
Aunana3soH MorpewHocTb MNpepen
MaccoBOi [onu onosa pesynbTaToB aHanusa
+A noBTOpsieMoCTU 1 (N=2) | BocnpouaBogumoctTn R
Ot 0,0005 po 0,0025 Bknou. 0,0004 0,0003 0,0005
Ce. 0,0025 » 0,0060 » 0,0007 0,0007 0,0010
» 0,006 » 0,020 » 0,002 0,002 0,003
» 0,020 » 0,080 » 0,004 0,004 0,006
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12.3 CpeacTBa MU3MepeHUi, BcriomoraTenbHble YCTPOMCTBA, MaTepuanbl, pacTBOpPbI

Mpw BbINONHEHUW aHanM3a NPUMEHSIIOT CreayoLLne CpeacTBa U3MepeHnin, BCioMoraTerbHble YCTponcTBa:

- hoToMeTp choToBNEKTPUYECKUA UMK CNEKTPOOTOMETP CO BCEMU MPUHaANEXHOCTAMN, obecnevrBaoLLm-
MW NpoBedeHne n3aMepeHuii npu anuvHe BonHsl 510 Hw;

- Becbl TabopaTopHble cnelunansHoro knacca TouHocty no FOCT 24104;

- NMUNETKM He HWxe 2-ro knacca TouHocTn no FOCT 29169 n FOCT 29227;

- kon6bl MepHble 2—25—2, 2—100—2, 2—500—2, 2—1000—2 no TOCT 1770;

- cTakaHbl B-1—100 TXC, B-1—150 TXC, B-1—400 TXC no FOCT 25336;

- BopoHku BA-1—100 XC, B-1—250 XC no FOCT 25336.

Mpw BLINONHEHUN aHaNW3a NPUMEHSIIOT criedytoLLne maTepuarsl, PacTBOpPbI:

- knenoty cepHyto no FOCT 4204, n pasbasneHnyto 1:1 1 1:9;

- kuenoty consiHyto no FOCT 3118;

- kucnoTy asoTHyto no FOCT 4461;

- KUCNOTY XNopHyto no [23];

- Bogopoaa nepokeng no FOCT 10929 n pacTteop 1:9;

- TvomoueBuHy o FOCT 6344, 10%-HblIii pacTsop;

- N-HUTPo30-N-theHUNrMaApoKCMNaMUH aMMOHUIAHYHO COfb, PACTBOP MaccoBOM KoHLieHTpaLwmmn 20 r/am®, cae-
XKENPUroTOBMNEHHLI;

- xnopodpopm no FOCT 20015, neperHaHHbIN;

- kucnoTy BUHHYo no FTOCT 5817, 50%-HbIi pacTBop;

- KUcnoTy ackop6uHoByto, 10%-Hblii pacTBOP, CBEXENPUrOTOBINEHHbIN;

-ammuak BoaHblii no FOCT 3760 u pasbasneHHsbiin 1:1, 1:50;

-6pom no TOCT 4109, HachblILLeHHbI BOAHbIN pacTeop (BpoMHas Boga);

- KBaCL|bl XXene30aMMOHUItHbIE Mo [24], pacTBop MaccoBol koHLeHTpauun 17,5 /am’;

-kenatuH no FOCT 11293, pacTBop MaccoRO# KOHLeHTpaLmn 5 r/am®;

- cnupT aTtunosbli no FOCT 18300;

- berundpnyopoH (2,3,7-Tpurnapokcu-9-perHnn-6-gpryopoH), 0,03%-Hbih CNIMPTOBbLIN pacTBOp, cogepxa-
it 1 cm® pacTeopa cepHoii knenoTsl B 100 cm;

- HaTpwuiA xnopucTbli no FOCT 4233;

-onoso no FOCT 860, mapka O1;

- pacTBOpbI OSI0BA U3BECTHOM KOHLIEHTpaLuK;

- Bymary MHOVKaTOPHYHO «KOHIO».

12.4 MeTop aHanu3a

MeTog ocHoBaH Ha 0bpa3oBaHUM KoMNIeKCHoro coegnHerus onosa (IV) ¢ dbeHnndpnyopoHoM nocne otae-
NeHus onoBa OT MeLLaLLUX SNIEMEHTOB 3KCTpaKuuel XnopodopMom B BUAE KyrdyepoHaTa Uiu cCoocakaeHUeMm
¢ rmapokcugom xenesa (l11). OnTryeckyto NNOTHOCTL pacTBOpa U3MePAOT NPU ANMHE BOSHbLI 510 HM.

12.5 NoarotroBKa K BbINONMHEHUIO aHanu3a

12.5.1 Mpy NpUroToBNEeHUM pacTBopa XenaTiHa MaccoBol KoHLieHTpaLmu 5 r/am® Hasecky 0,5 r xenatuHa
nomMeLLaloT B cTakaH BMeCTUMocTbio 150 cm3, npubasnsioT 20 cm® Boabl M OCTaBRSIOT ANa HabyxaHus. 3aTem
npubaensitot 70 cm® Bodbl, HarpeTo oo Temnepatypbl oT 70 °C go 80 °C, HarpeBaloT A0 KUNeHUst U oxNaxaatoT.
Pacrtsop gonuearoT Ao 100 cm® Boaoit 1 nepeMelLnBaloT. PacTBop roToBAT HeNocpeaCcTBeHHO nepeq ynoTpebne-
HUEM.

12.5.2 [Ina nocTpoeHus rpagyvpoBOYHOrO rpaduka roToBAT PacTBOPLI OFIOBA U3BECTHOM KOHLEHTpaLun.

Mpw npuroToeneHnn pacteopa A MaccoBoW KOHUeHTpauun onosa 0,1 mr/cm® Hasecky 0,1 r onosa pactsops-
10T B 10 cM® CePHOIt KUCNOTHLI MY HarpeBaHUK. PacTBOp NOMeLLaloT B MepHyIo konby BMecTUMocTbio 1000 cmS,
DONUBAIOT 10 METKU CEPHOW KUCIOTON, pasbaeneHHol 1:9, 1 nepemeLllnBsaloT.

Mpu npuroTonexumn pacteopa b MaccoBoit koHUeHTpauuu onosa 0,01 mr/cm® 10 cm® pacTeopa A nomeLua-
10T B MEpHy!0 konby BMecTUMOocTLIo 100 cM®, AoNUBAIOT A0 METKI CePHOM KUCNOTON, pasbasreHHoi 1:9, 1 nepe-
MeLLMBaloT. PacTBOp roToBAT HenocpeACcTBEHHO rnepe ynoTpebrneHvem.

12.5.3 NocTpoeHue rpagynpoBoYHoro rpaduka

B MepHble konbbl BMecTUMOocTbo 25 cM® kaxxaas nomellatoT 0; 0,25; 0,5; 1,0; 2,0; 3,01 4,0 om® pacteopa b,
yTo cootBeTCTBYET 0; 2,5; 5; 10; 20; 30 1 40 mkr orioa. Bo Bce konbul npubaenstoT 1,0 cm® pacTBopa xenesoam-
MOHMUItHBIX KBacLoB, 0,3 cm® pacTBopa BUHHOI KNCNOTLI, HEATPaNM3YI0T pacTBOPOM ammuaka 1:1 no uHaukaTop-
HoW Bymare «KOHro» U ganee NocTynatT, Kak ykazaHo B 12.6.3.

PacTBOpOM cpaBHeHWs CNYXXWUT pacTBop, He codepxaluii pacteop b.
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Mo nonyyYeHHbLIM 3HAYEHUSAM ONTUYECKUX NITOTHOCTEN U COOTBETCTBYIOLLIMM UM 3HAYEHUAM COAEPXKaHUA
010Ba CTPOSAT rpagy pOBOYHbIA rpaduk.

12.6 BoinonHeHue aHanuza

12.6.1 O6wpe TpebosaHus K MeTogam aHanu3sa U TpebosaHus 6e30MacHOCTU MPU BbINONHEHWA aHANTN30B —
B COOTBETCTBUM C pasgenamu 3 n 4.

12.6.2 Hasecky Meau maccoii 5,0000 r pacTBoOpsitoT B 75 cM® COMNSIHOM KUCMOTbI B NPUCYTCTBUM 1 T X1Iopu-
ctoro HaTpusi. MocTenerHo npuBasnsioT 20 cm® nepokcuaa Boaopoaa, He aonyckast 6ypHoii peakummn. MabeiTok
nepokcuaa sogopoaa yaansoT kunsueHueM. PacTeop oxnaxagaroT, MoMeLaloT B MepHYIo Konby BMECTUMOCTLIO
500 cm®, nonuBaloT BOAOI A0 MeTKM 1 NepemelLnBatoT. CofepxaHne 0roBa B nofy4eHHOM pacTBope onpeaens-
10T, KaK ykasaHo B 12.6.3 1 12.6.4.

12.6.3 50 cm® pacTBOpa Npu Maccoeol gone onosa ot 0,0005 % Ao 0,005 % vwnu 5 cm® pacTeopa npu
Maccosoi gone onosa oT 0,005 % ao 0,08 % nomeLaloT B AeNUTENBHYIO BOPOHKY BMECTUMOCTbLI0 250 cm®. B
cny4ae npumeHeHus 5 cm® pacTeopa A0NMBaloT PacTBOPOM CONSIHOM KUCNOThI 10 06bema 50 cm®. K pacTsopy B
AenuTenbHON BOpoHKe NpubaensaoT 50 cM® TMOMOUEBMHBI 1 NepeMelLmnBatoT. 3aTeM npubasnsioT 5 cm® pacTeopa
N-HUTpo30-N-cbeHunrmapokcunammH aMMOHUAHOW CoNU, NepemMeLLInBaloT U Yepes 2 MUH aKCTparnpytoT Of1oBo-
KyndepoHoBbIi komnnekc 10 cm® xrnopochopma, BCTPAXMBAsS COAEPKMMOE B TedeHUe 2 MUH. OpraHu4eckuii Croii
nomMeLLaloT B AeNUTENbHYI0 BOPOHKY BMeCTUMOCThIo 100 cm3. SkcTpakumio NposoasT Aga pasa. O6beAuHeHHbIe
3KCTPaKTbl IPOMbIBAIOT ABaXAbI 5 CM® CepHOM KUCNOTOIA, pas6GaneHHol 1:9. DKCTpaKT NoOMeLLAoT B CTakaH BMe-
cTumocTbio 100 em®, gobasnstoT 5 cm® CepHON KUCNoTbl, pasbasneHHon 1:1, 5 cm® pacTBopa a30THOW KUCMNOThI,
2 cm3 XNOPHOW KNCNOTHLI U pacTBOP ynapueatoT Ha necyaHolt 6aHe 10 obbema 1 cm®,

Mocne oxnaxaeHusa ao6asnsaoT 2 cM® Bogpl, 1,0 cM® pacTBopa xene30aMMOHUIAHBIX kKBacLoB 1 0,3 cm®
pacTeopa BUHHOW KUCANOTLI. PacTBop HeNTpanuayloT pacTeopom ammmaka 1:1 no tHankaTopHOM BymMare «KOHro» 1
noMeLLalT B MepHyto konby BMecTUMocCTbio 25 cm®. K pacTeopy aobaensioT 1,6 cM® cepHO KMCNOTHI, pasbas-
neHHoM 1:1, 1 BpOMHYI0 BOAY A0 XENTOW OKpacKu.

YUepes 5 MWH 4o6aensioT No Kannsam pacTeop ackopbuHOBOW KUCNOTLI 40 ob6ecuBevnBaHns pactsopa U
nabbitok 1 cm®. Yepes 5 MuH Ao6asnsioT 2,5 cM® pacTeopa xenaTtuHa, 5,0 cm® pacTsopa denurndnyopoHa u
AonvBaloT pacTeop Bogol Ao MeTku. Mocne npnbasneHna kaxxaoro peareHTa pacTeop nepemeluvsaioT. Yepes
30 MUH M3MepsAT ONTUYECKYHO NITOTHOCTL pacTBopa Npu AnNnHe BonHbI 510 HM. PacTBOpoM cpaBHEHUsI CNYXUT
pacTBOpP KOHTPOLHOTO ONbITa.

Maccy onosa yctaHaBnvBaloT No rpagynpoBOYHOMY rpadurKy, MOCTPOEHHOMY, Kak yka3aHo B 12.5.3.

12.6.4 Anga oTAaeneHns ofioBa cCoocaXKaeHWeM C rimapoKcMaoM xenesa noMmelatot 50 cm® pacTBopa, nony-
yeHHoro B 12.6.2, Npu MaccoBoii gone onosa go 0,005 % unu 5 cm® pacTBopa Npy MaccoBol A0e 0/10Ba Bbille
0,005 % B cTakaH BMecTuMocTbio 400 cm® 1 gornueatoT Bogoi go 200 cm®. K pacTteopy npubaenstoT 1 cm®
pacTBOpa Xene3oamMmMOHWIAHbLIX KBAcLOB 1 HarpesatT 4o Temnepatypbl oT 60 °C go 70 °C. MNMpu nocTosiHHOM
nepemeLLMBaHnn NpubaBnsoT aMM1aKk B TaKOM KofMdecTBe, 4Tobbl BCS Medb NnepeLusa B KOMNIekcHoe coeau-
HeHune (CUHSIA OKpacka pacTBopa), U B n3bbiTke 5 cm®. Yepes 15 MUH ocagok buUnbTPYOT Ha PUMLTP cpeaHen
nnoTHocTK «Benas neHta». CTeHKu cTakaHa ABaxdbl 06MbIBatOT ropaym pacTBopoM aMmmMuaka 1:50.

duUnbTP € 0CagKOM MPOMbIBAIOT 5—06 pas 3TUM Xe pacTBopoM aMmuaka. Ocagok ¢ punbTpa CMbIBaOT B
cTakaH, B KOTOPOM MPOBOAWMIU ocaxaeHue rngpokenaos, npubasnsioT 10 cM® cepHoli KMEnoTbl, pasbasneHHon
1:1, 150 cm® Bogkl 1 NepeocaxdatoT ruapokcuabl. Ocaaok prUnbTPYIOT Ha TOT ke UNLTP 1 NPOMbIBAIOT 2 pasa
ropsidnm pactsopomM ammmaka 1:50. Ocagok rmapoKcMaoB cMbIBatOT ¢ hUbTPa B CTakaH, B KOTOPOM MPOBOAUIN
nepeocaxaeHne, hUnbTp NPOMbIBAIOT HECKonbKo paa 20 cM® ropsyeli cepHolt KUCNoThl, pasBasneHHol 1:9, co-
6upas pacTeop B cTakaH c ocagkom. K pacteopy npubasnsiot 5 cMm® cepHoii KUcrnoThl, pasGaenerHolt 1:1, 5 cv®
a30THOV KNCNOThI, 2 cM XITOPHOI KUCNOTHI. PacTBopkl ynapuealoT Ha necuaHoii 6aHe Ao o6bema 1 cv®,

Mocne oxnaxaeHus goGasnsoT 2 cm® Bogsl 1 0,3 cm® pacTBopa BUHHOW KNCMOThI, HENTPanu3yoT pacTso-
poM ammuaka 1:1 no nHaukaTopHoi Bymare «KoHro» U fanee NocTynatoT, kak ykasaHo B 12.6.3.

12.7 O6paboTKa pe3ynbLTaToB aHanuaa

12.7.1 Maccosyto gonto onosa X, %, BbIMMCIAOT Nno chopmyre

_ my V100

pvers @)

rae mq — Macca of10Ba, HaliieHHas no rpagdyvpoBoYHOMY rpadpurky, MKr;
V — o6bem aHanuanpyemoro pacteopa, cm;
m — macca HaBeckvu Meau, T;
V, — obbem annkBoTHOI YacTy pacTeopa, oM,
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12.7.2 3a pesynbTaT aHanusa npuHUMaloT cpegHeapugmeTieckoe 3HadyeHne AByX napannesnbHbIX onpe-
AeneHui npu ycrnoeum, 4To abcomntoTHas pasHoOCTb MeXAy HUMK B YCIIOBUSIX MOBTOPSIEMOCTH He NpeBbillaeT
3HaueHuUl (Mpy goBepuTenbHON BepoaTHocTW P = 0,95) npegena noBTopsieMoCTU 1, NpuBedeHHbIX B Tabnuue 10.

Ecnu pacxoxgeHve mexay pesynbTatamu napannensbHblX onpeaeneHuii npesbillaeT 3HaveHue npegena
MOBTOPSIEMOCTH, BLIMOMHSIIOT MpoLeaypbl, U3NoxeHHble B cTaHgapTe [2] (mognyHkT 5.2.2.1).

12.8 KoHTponb TOYHOCTU pe3ynbTaToB aHanu3a

KoHTponb TOYHOCTU pe3ynbTaToB aHanuaa — B cooTBeTcTBUM ¢ 3.14.

12.9 OhopmneHue pe3ynbLTaTOB aHanuaa

PesynbTaThl aHanuaa opopMnsitoT B COOTBETCTBUN € 3.15, 3HaYeHUs NOrpeLlHOCTU pesynbTaToR aHanmsa
A npueegeHbl B Tabnuue 10.

13 MeToabl onpeaeneHMa MaccoBOW Aaonu cepebpa

13.1 O6bnacTb NnpuMeHeHUs

Hactoawuii pasgen ycrtaHaBnuBaeT onpeaeneHWe MaccoBOn Aonu cepebpa B Meau B AnanasoHe oT
0,0010 % go 0,02 % poToOMeTPUUECKMM N aTOMHO-abCOPOLIMOHHBIM MeTOgaMM.

13.2 Tpe6oBaHUA K NOrPELIHOCTU aHanu13a

MorpellHOCTb pesynbLTaToB aHanmsa MaccoBoW Aonn cepebpa, 3HayeHUs1 NnpeenoB NoBTOPSIEMOCTU U
BOCMNPON3BOAUMOCTU 411 AOBepUTENbHOM BepoaTHOCTU P = 0,95 AoMmkHbI COOTBETCTBOBATE NPUBEAEHHLIM B Tab-
nmue 11.

Tabnuuail
B npoueHTax
Ounana3soH MorpewHocTb Mpenen
MaccoBoOW fonu cepebpa pe3ynbTaToB aHanusa
+A noBTOPSIEMOCTH r (N=3) | BOCNPOU3BOAUMOCTU R
Or 0,0010 po 0,0020 Bkntou. 0,0005 0,0006 0,0007
Ce. 0,0020 » 0,0040 » 0,0007 0,0008 0,0010
» 0,004 » 0,008 » 0,001 0,001 0,002
» 0,008 » 0,020 » 0,002 0,002 0,003
» 0,020 0,004 0,003 0,005

13.3 doTomMeTpUYeCKun metoq

13.3.1 CpeacrBa UsMepeHUin, BCnomoratenbHble YCTPOWUCTBA, MaTepuanbl, pacTBopbl

Mpw BbINONHEHWW aHanNM3a NPUMEHSIOT creaytoLLne cpeacTBa M3MepeHUiA, BCrioMoraTenbHble YyCTpocTBa:

- (hboTomeTp hOTOINEKTPUUECKNIA NN CNEKTPOOTOMETP CO BCEMU NPUHAANEXHOCTSIMU, obecnevmBatoLe
npoBedeHve namepeHnin npu anvHe BosHbl 440 HM;

- BECbI TabopaTopHble crielymansHoro knacca TodHocTu no FOCT 24104,

- MMNETKN He HWKe 2-ro knacca TodHocTn no FTOCT 29169 nTOCT 29227;

- kKoNBbl MepHble 2—100—2, 2—500—2, 2—1000—2 no NOCT 1770;

- ctakaHbl B-1—50 TC no FOCT 25336;

- BopoHky B-1—250 XC no NOCT 25336.

Mpu BLINOMHEHUN aHaNM3a NPUMEHSIOT CreayoLLne MaTepuarnsl, PacTBOpPbI:

- kncnoty a3oTHyto no FOCT 4461, pasbasneHHyo 1: 1;

- kucnoty cepHyto no FOCT 4204, pazbaBneHHyio 1: 1;

- knenoty consinyto no FOCT 3118;

- ammmak sogHbli no FOCT 3760, pasbaeneHHbl 1:5;

- aMMOHUIA ykeycHokuenbIi no FTOCT 3117, pacTBop MaccoBoii KoHLeHTpaLwn 200 r/am®;

- conb AvHatpuesyto atuneHguamud-N, N, N', N-TeTpaykcycHol KucnoTel 2-BogHyto (TpurnoH B) no
rOCT 10652, 0,1 M pacTBop;

- kucnoty ykeycHyto no FOCT 61;

- meapb (Il) cepHokucnyto 5-soaHyto no FTOCT 4165;

- Hatpusa N, N-guatungutrokapbamat 3-sogHbi no FTOCT 8864, pacTBop MacCOBOW KOHLUEHTpauuu
100 r/gm3;
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- HaTpUi yKcycHoKMCIbIA 3-BogHbIA no FTOCT 199;

-Tonyonno FOCT 5789;

- Bymary MHOAVKaTOPHYIO, YHUBEpcanbHyto no [14];

- hunbTpbl 06€330neHHbIE Mo [21] UK Apyrve cpeaHer MNOTHOCTH;

- AusTunauTrokapbamar Mmeau, pacTeop;

- aueTaTHbI 6ydepHbI pacTBop ¢ pH 4;

- cepebpo azoTHokucnoe no FOCT 1277,

- aMMOHWIA a3oTHoKUeNbIA no TOCT 22867;

- pacTBopbl cepebpa N3BECTHON KOHLEHTpaLmK.

13.3.2 MeTog aHanusa

MeTog ocHoBaH Ha peakuumn obecLseumBaHna Anatunantuokapbamara Mean nog BO34encTBNEM MOHOB
cepebpa B aueTaTHOM BychepHom pacTeope npu pH 4,0. OnTYeckyto NIOTHOCTL pacTBopa M3MEpPSItOT NP AnvHe
BOMHbI 440 HM.

MeLluatoLLiee BAUSIHUE MeaW YCTPaHSIIOT NPU MOMOLLM TpunoHa B.

13.3.3 NoaroToBKa K BbINOMHEHWUIO aHanu3a

13.3.3.1 lMpu npurotoBneHnn pacTeopa TpunoHa b monsipHoii koHueHTpaummn 0,1 M Hasecky 37,22 r conu
avHaTtpuesoii sTuneHanamun-N, N, N’ N-TeTpaykcycHoii kncnoTbl 2-8oaHoli pacTeopsioT B 1 aMS Bogel.

13.3.3.2 MNpu npurotoBneHnn pacteopa AvsTunautTuokapbamara Mean HaBecky CepHOKUCION Mean Maccon
0,04 r nomeLLaloT B cTakaH BMecTUMOcTbio 50 cm®, pacTsopaioT B 40 cm® Boakl U NpunuBatoT ammuak 4o pH 9
(KoHTpONMpPYy$ No nHANKaTopHoW Bymare). Mony4YeHHbIn pacTBOP NEPEeHOCHT B AeNUTENIbHYH BOPOHKY BMECTUMO-
cThto 250 cm®, noGasnatoT 4,5 cm® anatungutuokapbamara HaTpus, 20 cm® TOJyona 1 3KCTparnpyioT B Te4eHne
2 MmuH. lMocne pasgeneHys Crloes BOAHbLIN COW NOMELLatoT B APYIyio AefIMTENbHYI0 BOPOHKY U NOBTOPSAIOT
akcTpakuuio ¢ 10 cm® Tonyona 4o Tex nop, Noka ToNyorbHbIN croit He cTaHeT GecLiBeTHLIM. Bce TonyonbHble
BLITSKKM NOMELLAIOT B MEPHYI0 konby BMecTUMOocThio 500 cm3, AonvBaioT BOAOH 10 METKU U NepeMeLLInBaIoT.

XpaHNaT B CKIISIHKE U3 TEMHOMO CTeKna B TEMHOM MecTe. OTO — OCHOBHOM pacTBOp.

Ons paboTsl roTOBAT pasbasneHHbIl pacTBop. HenocpeacTeeHHo nepea npuMeHeHnem 15 M 0CHOBHOTO
pacTeopa cmeLlunBaioT ¢ 185 cm® Tonyona.

13.3.3.3 MNpu npuroToBneHun auetaTHoro 6ycepHoro pacteopa ¢ pH 4 B MepHyto konby BMECTUMOCTbIO
1000 cm® nomeLuatot 11,5 cM yKCyCHOI KUCNOTbI, HaBeCKY 5,44 I YKCYCHOKACIIOTO HAaTpUsl, A0NUBAKOT BOAOM A0
METKM 1 NepeMeLlnBaloT.

13.3.3.4 insa nocTpoeHuWs rpagyvpoBoYHbIX rpadpuKoB roTOBAT pacTBopbl cepebpa U3BECTHOW KOHLEHTpa-
Ly,

Mpu NpUroToeneHuM pacTeopa A MaccoBoii KOHLeHTpaLuu cepebpa 1 mr/cm® Hasecky 0,1574 r a3oTHO-
Kkucroro cepebpa noMeLLaloT B MepHyto konby BMecTumocTbio 100 cm®, AonnBaloT BoAOIA 0 METKU 1 Nepeme-
LLIMBAIOT.

Mpu npuroToBneHun pacteopa b MaccoBoii koHLeHTpaLmmn cepebpa 50 mkr/cm® 5 cm® pacTeopa A nomela-
10T B MEPHYI0 konby BmectumocTbio 100 cM®, JONUBaIOT A0 MeTKV BOAOI U nepeMeLwnBatoT.

Mpu NpUroToBNEHUN pacTeopa B MaccoBoli koHLieHTpaLn cepebpa 5 mkr/cm® 10 em® pacTsopa B nomeltiia-
10T B MEPHY0 Konby BmecTtumocTbio 100 cM®, gonuBaloT A0 METKW BOAON U nepeMeLwnBaioT.

Bce pacTtBopbl cepebpa Heob6XxoanMO XpaHUTb B TEMHOM MecTe.

13.3.3.5 MNocTpoeHue rpagyvpoBoYHoro rpaduka

B cTakaHbl BMeCTUMOCTbI0 50 cM® kaxabii nomewatot 0; 1,0; 2,0; 4,0; 6,0 n 8,0 cm® pacteopa B, uto
cooTeeTcTBYeT 0; 5,0; 10,0; 20,0; 30,0 1 40,0 Mkr cepebpa, NpubasnsioT 2 cM® CepHOIA KUCNOTbI, pasbaBrieHHON
1:1, u NpoBOASAT BCe onepauuu, kak ykazaHo B 13.3.4.2.

Mo nony4YeHHbIM 3HAYEHUSAM ONTUYECKUX NNOTHOCTEW PACTBOPOB U COOTBETCTBYHOLLUM UM 3HAYEHUSIM CO-
AepxaHusi cepebpa CTposiT rpagynpoBOYHbIN Fpadhuk.

13.3.4 BbinonHeHWe aHanu3a

13.3.4.1 O6Lume TpeboBaHUA K MeToAaM aHannsa U TpeboBaHUs 6e30MNacHOCTU NPU BLINOSIHEHUU aHANU30B
— B COOTBETCTBUMU C pasgenamu 3 n 4.

13.3.4.2 Haeecky maccoit 1,0000 r noMeLLialoT B KOHUYECKYto Koy BMECTUMOCTbIo 250 cm®, npubasnsioT
20 cm® a30THOM KUCHOTLI, pas3baeneHHoit 1:1. Mocne okoHuaHWs BYpHOI peakLyn pacTBOP HarpeBaroT [0 NOMHOro
pacTBopeHus Meau. PacTeop oxnaxaaroT, npubasnsioT 10 cM® cepHoii KMcnoTel, pasbasneHHoii 1:1, 1 Buinapu-
BalOT A0 BblAENeHMUs MapoB cepHoM KUCnoTbl. Ecnuv pacTeop okpalleH B KenThli LIBET (OpraHvka), K cogepXumo-
My kKonbbl 406aBNSIOT a30THOKUCLI aMMOHUIA (Ha KOHYWKe LUNaTenst) U HarpesatoT Ao obecLiBevnBaHUA pacTBo-
pa. CoaepXumoe Konbbl oXnaxaaloT, CTeHKN Konbbl 06MbIBaloT 0T 5 10 7 cM® Bofibl, U HArpeBaHue NPoaoKaloT
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[0 BblAenNeHnsl NapoB CepHOW KNCnoThl. ATy onepaLmio NoBTopstoT ABa pasa. Ob6beM ocTaTka CepHON KUCNOoThbI
[0MmkeH BbiTb okono 2 cmS,

Cogepxmmoe konbbl oxnaxgatoT, npubasnstot 10 cm® Boabl 1 HarpeBaloT o KuneHwust. PacTeop oxnaxaa-
10T, HEPACTBOPUMEI 0cagok UNbTPYIOT Ha hUNLTP cpeaHel NNOTHOCTU, MoMeLLatoT huNbTPaT B CTakaH BMECTU-
MOCTbto 50 M, hunbTP NPOMBIBAIOT BOAOH, HeGOoMbLIMMM NopLmsaMn. O6bem dunbTpaTa U NPOMbIBHLIX BOA He
AomKeH npesbiaTh 20 cv®,

Mpu maccoeon gone cepebpa meHee 0,005 % nUcnonbayoT BeCk pacTBOpP; eCrv MaccoBas Aons cepebpa
6onee 0,005 %, To hunbTpaT NOMeLLarT B MepHyto konby BMecTuMocTeio 100 cM® 1 JonvBaKOT A0 METKW BOAOVA.
Ans ganbHeiwero aHannsa oTéMpatoT anMKBOTHYHO YacTb.

Ecnu npu ¢punbTpoBaHuy BeinagaeT ocafokK, TO NOCHe BhiNapuBaHns ¢ CePHO KUCITOTOW OCTaTOK OCTOPOXK-
Ho oBMbIBatoT 0T 2 A0 3 cM® BoAkl, AoBasnsioT 2 cM® TpunoHa B, 10 cM® BydepHoii aLeTaTHol cMecy 1 HellTpa-
NM3YIOT pacTBOp MO YH1BEePCcanbHOW MHAMKaTopHoi Bymare Ao pH 4. dunbTpaT i anukBoTHYIO YacTb (0T 5 Ao
20 CM3) nomeLLatoT B CTakaH BMECTUMOCTbIO 50 v u BbINapuBaloT 4o 5 cm®. Mocre oxnaxaeHus npunusaioT
2 cM® TpunoHa B, HeliTpanuayoT pacTBop aMMUaKOM [10 OpaHkKeBO-KenTom okpacku (pH 4).

MepeHOCAT pacTBOp B AenUTENbHYIO BOPOHKY, MPUNmusaloT aueTaTHbIn 6ydepHbiin pactBop A0 ob6bema
20 cm® (MeTka Ha BopoHke), fo6asnsoT 10 cm® pasbaBneHHOro pacTBopa AMaTUNAMTMoKap6amaTa HaTpus 1
aKcTparnpytoT 2 MUH. MNocne paccnoeHns opraH4eckuin Croi CIMBatoT B CyXyto NPoBUpKy ¢ NpUTepTolr NPoBKoA.
Mo nereveHnn ot 20 Ao 30 MUH U3MEPAIOT ONTUYECKYIO NIIOTHOCTL NPY AnvMHe BOMHbI 440 HM B KioBETe TOMNLLIUMHON
nornoLyatoliero ceet crnosi ot 20 go 10 Mm.

PacTeopom cpaBHEHMS NpY M3MEPEHUMN ONTUYECKON MITOTHOCTU CIYXXUT pacTBOP, MPOBEAEHHbIN Yepes Bce
CTaguu aHanmnsa, HauyMHas ¢ ocaxaeHus, U codepkalluii Bce peareHTbl 3a UckrodueHuem cepebpa. Maccy ce-
pebpa ycTaHaBnMBaloT MO rpagyMpoBOYHOMY rpadhuky, NOCTPOEHHOMY, KaK ykasaHo B 13.3.3.5.

13.4 AToMHO-a6cop6LUUOHHBbIN MeToA

13.4.1 CpeacrtBa M3MepeHUN, BcnomoratenbHble YCTPOMUCTBA, MaTepuanbl, pacTBOPbI

Mpw BbINONHEHNW aHanNM3a NPUMEHSIIOT crieayloLLme cpecTBa M3MepeHniA, BCTIoMoraTernbHble YCTPOUCTBa:

- crnekTpohoToMeTp aTOMHO-a6COPOLIMOHHBIA C UCTOYHUKOM M3NydYeHUs Ha cepebpo;

- Becbl NabopaTopHble cneyuansHoro knacca TodHoctu no FOCT 24104;

- MANETKN He HWke 2-ro knacca TouHocTn no FOCT 29169 n FOCT 29227,

- kon6bl 2—100—2, 2—1000—2 no FOCT 1770;

- cTtakaHbl B-1—100 TC no FOCT 25336;

- KOMMpeccop BO3AYLLHbINA.

Mpw BLINOMHEHWM aHanNU3a NPUMEHSIOT CreayoLne matepuasbl, pacTBOpbI:

-auetuneH no FOCT 5457,

- nponaH-6yTtaH no FOCT 20448;

- BOAY 6MONCTMNNNPOBAHHYIO;

- knenoty consiHyto no FOCT 3118;

- kuenoTy aszoTHyto no TOCT 4461, pasbasneHHyto 1:1; 2:1 n pacTBOp MOMSIPHOW KOHLEHTpauun
0,1 monb/am3;

- KUCnoTY asoTHyto ocoboli umeToThl Mo FOCT 11125;

- p1yTh (ll) asoTHOKMCRyt 1-BoaHYHO (HUTPAT pTyTH) No FOCT 4520, pacTBOp MaccoBOl KOHLEHTpaLum
25 r/am® B pacTBOpe a30THON KUCMOTbLI MOMSIPHOM KoHLLeHTpaLwn 0,1 Monb/am®,;

- Meab, cTaHgapTHble obpaslbl ANA CrekTpanbHOro aHanusa, cogepxawue 25,510 % 1 18,6:10~* %
cepebpa cooTBETCTBEHHO. MOXHO MPUMEHATL 3NEKTPOSIMTHYIO Meb C YCTaHOB/IEeHHLIM coaepXaHnem cepebpa;
PaCcTBOPLI MeAN MacCoBol koHLeHTpaLwn 100 r/ams;

- cepebpo no FOCT 6836;

- pacTBopbl cepebpa N3BECTHONM KOHLEHTPaLMK.

13.4.2 MeTon aHanusa

MeToa ocHoBaH Ha pacTBopeHWr Npobbl B a30THOW KUCnoTe ¢ AobaBneHnem CoNsIHOM KUCNOThl U HUTpaTa
PTYTU Y UBMEPEHWUM Npu AMHE BOMHbI 328,1 HM MornoLeHUs pe3oHaHCHOro n3nyveHns atToMmamu cepebpa, obpa-
3yIOLLMMUCS B pesynbTaTte aToM13aLy Npu BBEAEHWU CONSIHOKUCIIONO Ui a30THOKUCIOro pacTBOPOB cepebpa B
nnams aueTueH-8o3ayx.

13.4.3 NoarotoBKa K BbINOMHEHUIO aHanu3a

13.4.3.1 MpuroToBneHWe pacTBOPOB MeaM MaccoBoii KoHLeHTpaumm 100 r/am®

MW MPUroTOBNEHNM pacTBOPa MeAN MaccoBoi koHLeHTpaumm 100 r/am® Hasecky 10,0 r CO pacTeopsioT
npwv HarpesaHum B 70 cm® a30THOM KUCMOTLI, pa3basneHHon 1:1, v pacTBop yrnapusaoT AN yAaneHUs OCHOBHOW
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Macchl KMCoTbl. 3aTeM npubasnsioT 10 cM® BoAkl 1 HarpeBaloT 40 PAcTBOPEHNS coneid. PacTBop oxnaxaatoT 1
npuGaenstoT 16 cM® consHOM KUCNOTbI. PacTBOP NepeBoasT B MepHYH0 kondy BMecTuMocTbio 100 cm®, aonueatoT
A0 METKV BOAOW 1 NepeMeLLnBatoT.

10 cm® pacTBOpa Meau cogepikar: 25,5 mkr unu 18,6 Mkr cepebpa npu ucnonsaosaHuu CO meau.

13.4.3.2 lns NOCTpOEHUSA rpagynpoBOYHbLIX rpadnkoB roTOBAT pacTBOPLI cepebpa U3BECTHOW KOHLeHTpa-
L.

Mpy NPUrOTOBMEHUM pacTBopa A MaccoBoit KoHLeHTpaumu cepebpa 0,1 mr/cm® Hasecky 0,1 T cepe6pa
pacTBopAloT B 5 cM® a30THOI KMCNOThI 0COB0I YNCTOTLI, PACTBOP NEPeBOAST B MEPHYo KornBy BMeCTUMOCTbI0
1000 cm®, JoNMBaKT A0 METKU BUAUCTUNIMPOBAHHON BOAOI 1 MepemellnBatoT. PacTBOp XpaHsT B TEMHOM
mecrTe.

Takoi xe pacTBOp MOXeT ObITb MPUroTOBMNEH criedytoLim obpasom: Hasecky 0,1 r cepebpa pacTBopsitoT B
25 cm® a30THOIA KUCNOTLI, pasbasneHHol 2:1, aobasnsioT 5 cm® pacTBopa HWTpaTa pTyTK U HarpeBatoT Ao yaane-
HWSt OKCUAOB a30Ta. PacTBOP OXNaxAatoT, MOMELLaT B MepHYH0 konBy BMecTUMocTbio 1000 cm?, pasbasnsioT
00 MeTKN BUancTUNIMpoOBaHHOW BOAOW 1 NepemeLlBaloT. PacTBop XpaHaT B TEMHOM MecTe.

Mpv NprroToBNeHUM pacTeopa b MaccoBoit koHLgHTpaLun cepebpa 0,01 mr/cm® 10 cm® pacTeopa A nome-
LT B MepHyto konBy BMecTMocTbio 100 cm® 1 nepeMelunBatoT. PacTBop XpaHaT He Bonee 5 u.

Tako# e pacTBOpP MOXeT BbITb MPUroTOBMEH crnegytowum obpasom: 10 cm® pacTeopa A nomeLuaioT B
MepHyto konBy BMecTUMocTbio 100 cm®, npunusatot 5 cm® pacTeopa HUTpaTa pTyTh 1 10 cM® a30THOM KUCNOTHI,
pasbaeneHHon 1:1, pa3baBnAloT 40 METKM BUANCTUNITMPOBAHHON BOSON U NepeMeLLnBatoT.

13.4.3.3 MocTpoeHue rpagyvpoBoYHOro rpadurka

B mMepHble konbel BMecTUMocTbIo 100 cm® kaxaas nomewwatoT 0; 1,0; 2,0; 3,0 u 4,0 cm® pacTeopa B, no
10 cm® a30THOKMCION Meau, No 16 cM® consiHO KNCOTbI, AONMBAIOT BOAOW A0 METKW 1 NepemelumnsatoT. Mony-
yeHHble pacTBopbl cogepxat 0; 0,01; 0,02; 0,03; 0,04 mkr cepebpa.

[lonyckaeTca NpUroToBneHe pacTBOPOB CreAyHoLLIMM 06pasoM. B MepHbie konbbl BMecTUMOocTbio 100 cm3
nomeLatoT no 10 cM® a30THOI KNCNOThI, pas3basneHHoli 1:1, v no 2 cm® pacTeopa HUTpaTa pTYTW. 3aTemM B konbbl
npunueatoT nocnegosatensHo 0; 1,0; 2,0; 3,0; 1 4,0 cm® pacTeopa B, pas6asnsoT BOAOI 40 METKM 1 NepeMelLn-
BatoT. MNonyyeHHble pacTeopkl cogepxat 0; 0,01; 0,02; 0,03; 0,04 mkr cepebpa.

JonyckaeTcs AnNs NOCTPOEHUs rpadynpoBoYHoro rpacuka ucnonbsosats CO Meau ¢ aTTecToBaHHOM Mac-
COBOW gonei cepebpa.

MpW MCNonNb3oBaHUM PacTeOPa Meau, NpUroToBneHHoro us CO, cogepxatiero 18,6-107* % cepebpa pa-
CTBOpPbI 4J151 rpagyvpoBoYHoro rpaduka cogepxat 19, 29, 39, 49 n 59 mkr cepebpa unu 26, 36, 46, 56 1 66 Mkr
cepeBpa Npu UCMONb30BaHMM pacTBoOpa Meu, MPUroToBneHHoro n3 CO, cogepkallero 25,5-10™* % cepebpa.

Hanee nposoasAT aHanus, kak ykasaHo B 13.3.4.2.

MpuroToBneHHbIe pacTBOPbI aHANMU3UPYHOT Ha aToMHO-abcopbLnoHHoM crniekTpodoToMeTpe. Mo nonyyen-
HbIM 3Ha4Y€HUSAM ONTUYECKUX NIIOTHOCTEN pacTBOPOB M COOTBETCTBYIOLLMM UM 3HAUYEHUSIM cofepXaHus cepebpa
CTPOAT rpagynpoBOYHbIiA rpacouk.

13.4.4 BbinonHeHue aHanusa

13.4.4.1 O6wwe TpeboBaHMs K MeTOAaM aHan13a u TpebosaHus 6€30MacHOCTU NPU BLINOMHEHUW aHaNN30B
— B COOTBETCTBUU C pasgenamu 3 n 4.

13.4.4.2 HaBecky meam maccoii 1,0000 r pacTBopsiioT npy HarpeBaHuun B 10 cM® a30THOM KUCNOTLI, pasbae-
NeHHoiA 1:1, M pacTBOp YNapvBaloT A0 BNaXHbIX coneid. 3atem npubasnsitoT 10 cM® BoAkl M HAarpeBatoT Ao pacTeo-
peHus coneii. PacTeop oxnaxaatoT u npubasnsioT 16 cM® conaHoii KucnoTsl. PacTeop nepesoasaT B MepHY
kon6y BmecTumocTbio 100 cM3, AONMBAIOT A0 METKW BOAON 1 NepemeLmBatoT. MonyJyeHHbI pacTBop Meau pac-
NbINAOT B NflamMs aToMHO-abcopbLmnoHHOro cnekTpocdoTomMeTpa U U3mepsioT abcopbuuio B nnaMeHn Npu gnuHe
BOSHbI 328,1 HM.

OpaHoBpeMeHHO NPOBOAAT KOHTPOJbHLIN OMbIT CO BCEMM NMPUMEHSAEMbIMU peakTUBaMu. 3Ha4eHue onTu4ec-
KOW NSIOTHOCTW pacTBOPa KOHTPOSILHOIO OfMbITa BLIYUTAIOT U3 3HAYEHWUSA ONTUYECKON NIIOTHOCTU aHaNU3npyemoro
pacTteopa.

Maccy cepebpa B pacTBOpe yCTaHaBIMBAIOT MO rpagynpoBOHHOMY rpadouky.

HonyckaeTca ans onpegeneHns MaccoBoi 4onu cepebpa ncnonb3osaTtb MeTod 406aBOK.

13.4.4.3 HaBecky Meau mMaccoii 1,0 r noMeLLaloT B cTakaH BMecTuMocTbio 100 cm®, npunuesaiot 10 cm®
a30THOI KUCnoThl, pasbaBneHHoi 1:1, u 2 cm® pacTBOpa HUTpaTa pTYyTW. HarpesaloT A0 pacTBOPEHUA HaBECKN.
PacTBop 3aTem OXnaxaaloT, ToMeLLaloT B MepHyto konby BMecTUMocTbio 100 cm®, pasbasnsioT BoAoi 40 MeTKM
1 nepemMeLlMBaloT.

U3mepsatoT nornotieHve nuHum cepebpa B nnaMeHn aueTuneH-so3ayx Nnpu AnnHe BonHel 328,1 HM ogHo-
BPEMEHHO C pacTBOPamM1 KOHTPOJIBHOIO OfbITa.
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JonyckaeTcs ogHOBpPEMEHHOE onpeaerneHe B aHanuanpyemom pacteope UyHka (o1 0,0005 % go 0,006 %),
Hukens (o7 0,1 % 8o 0,5 %), ceuHua (ot 0,005 % ao 0,06 %) v xenesa (o1 0,01 % go 0,06 %).

13.5 O6paboTka pe3ynbLTaToB aHanusa

13.5.1 Maccosyto gonto cepebpa X, %, Npu Ncrnonb3oBaHn oTOMETPUYECKOrO U aTOMHO-a6CcopOLMOHHO-
ro METOAOB BLIMMCIISIOT No dpopmyne

m

X = 470000 °

(22)
rae my — Macca cepebpa, HaaeHHas no rpagynpoBoYHOMY rpadpuky, MKr;
m — macca HaBecku meau, r.

13.5.2 3a pesynbTaT aHanusa npuHUMaroT cpeaHeapudMeTUIecKoe 3HadyeHue Tpex napannenbHbIxX ornpe-
AerneHnin Npy ycrnoeuu, 4to abcontoTHasi pasHOCTb MeXAy MakcMarbHbIM U MUHUMarbHBIM 3Ha4YEeHUSIMUK B YCIo-
BUWSIX MOBTOPSIEMOCTU HE NpeBbLILLIAET 3Ha4YeHW (Npy AoBepuTensHON BeposiTHocTy P = 0,95) npegena nosTopsie-
MOCTW r, NpyBeAeHHbIX B Tabnuue 11.

Ecnu pacxoxgeHvne mexay HanbonblMM 1 HaUMeHbLUUM pesynbTaTaMy napannensHelX onpeaeneHui
npeBbllLaeT 3HavYeHve npeaena NoBTOPSEMOCTU, BbINOMHSAOT NpoLeaypbl, U3noxeHHble B ctaHaapTe [2] (noa-
MyHKT 5.2.2.1).

13.6 KoHTponb TOYHOCTU pe3ynbTaToB aHanus3a

KoHTponb TOUHOCTU pe3ynbTaToB aHanm3a — B COOTBETCTBUN ¢ 3.14.

13.7 ObopmneHue pe3ynbLTaTOB aHanuaa

PesynbTathl aHansa oopMnsitoT B COOTBETCTBUM € 3.15, 3HaUYEHUs1 NOrpeLLHOCT M pesyrbTaToB aHanuaa A
npuvBeaeHs! B Tabnuue 11.

14 MeToabl onpeaeneHMA MaccoBOW AOMU CYPbMblI

14.1 O6nacTb NpUMeHeHUs

B HacTosilem pasgene ycTtaHoOBNEHO onpedefieHne MaccoBOW AOMW CypbMbl B MeaW B AMana3oHe oT
0,0005 % go 0,1 % chboTOMETPUUECKMM U aTOMHO-abCOPOLIMOHHBIM METOAAMM.

14.2 Tpe6oBaHUA K NOrPELIHOCTU aHanuM3a

MorpeluHoCTb pesynbTaTtoB aHanusa MaccoBOW AONN CYPbMbl, 3HAYEHWsI MpedenoB NoBTOPSIEMOCTM 1
BOCMPOU3BOAMMOCTU AS151 AoBepUTENbHON BepoaTHocTU P = 0,95 AomKHbI COOTBETCTBOBATL MNpUBEAEHHbIM B Tab-
nvue 12.

Tabnuuyai2
B npoueHTax
[vnana3soH MorpewHocTtb Mpenen
MaccoBON A0MU CypbMbl pesynbTartoB aHanusa
+A noBTOPAEMOCTH r (N=2) | BOCNPOU3BOAUMOCTU R
Or 0,0005 po 0,0010 Bkntou. 0,0002 0,0002 0,0003
Ce. 0,0010 » 0,0030 » 0,0004 0,0004 0,0006
» 0,003 » 0,010 » 0,001 0,001 0,002
» 0,010 » 0,030 » 0,003 0,002 0,004
» 0,030 » 0,100 » 0,005 0,004 0,007

14.3 PoToMeTpUYECKNI MeTOoA

14.3.1 CpeacTBa U3MepeHUil, BcnomoraTenbHble YCTPOMCTBA, MaTepuarnbl, pacTBOpbI

Mpu BEINONHEHUW aHanU3a NPUMEHSIIOT CneayloLLmMe cpeacTBa M3MePEeHniA, BCoMoraTenbHble yCTpoicTaa:

- boTOMETP hOTOINEKTPUUECKUIA UK CMIEKTPOOTOMETP CO BCEMU MPUHAANEXHOCTAMMN, 0becrnevmBatoLLm-
MU NpoBeAeHe U3MepeHuii Npu gnuHe BosHbI 550 HM;

- LeHTpudbyry co Bcemu NpUHaaneXHOCTAMY;

- BeCbl NabopaTopHble crielyuansHoro knacca TodHocTu no FOCT 24104,

- NMMNETKN He HMKe 2-ro knacca TouHocTu No FTOCT 29169 n TOCT 29227;

- konébl 2—100—2, 2—200—2, 2—500—2, 2—1000—2 no FOCT 1770;

- ctakaHbl B-1—100 TC, B-1—150 TC, B-1—400 TC no FOCT 25336;
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- BopoHky B1-1—250 XC no FOCT 25336;

- aecbnermatop 250—19/26—29/32 TC no FOCT 25336;

- konGbl KH-1—250—19/26 TC, KH-1—1000—34/35 TC no FOCT 25336;

- unuHapsl 2—100—1 no FOCT 1770;

- bropeTky 1—1—2—50—0,1 no FOCT 29251;

- CTEeKJ10 YacoBOe.

Mpu BLINOMHEHUW aHANU3a NPUMEHSIIOT criegytoLLe maTepuarnsl, pacTBOpbI:

- KUCTOTY consiHyto no FOCT 3118, pacTBOP MONSPHOM KOHLEHTpaLwK 1 Monk/am® n pasbasneHHyto 7:3;

- kncnoTy cepHyto no FOCT 4204;

- TMapokcunamunH consaHokuenblli no FOCT 5456, pacTBop MaccoBoi koHUeHTpauuu 10 r/am® B consiHoi
KMCIOTE MOMSIPHOM KOHLIEHTPaLWW 1 Monb/am® (YCToMuMB B TeueHue 3 cyTok);

- Meab no FOCT 859, pacTeop;

- HaTpwuii cepHoKMcnbIA 6essogHbIn no FTOCT 4166;

- cynbunT HaTpust 6GessoaHblli o FTOCT 5644, cBexXenpuroToBNEHHbLIN pacTBOP MacCOBOM KOHLIeHTpaLn
10 r/gm®;

- Bogopoga nepokcug no FOCT 10929;

- pogamuH C (B), pacTBop MaccoBoi KoHueHTpauumm 0,4 r/am® B pacTBOpe COMSIHOM KUCNOTLI MOMSPHOM
KoHLeHTpaLun 1 Monb/am®;

- Liepwii (IV) cepHOKVCTIbIN, PACTBOP MaCCOBON KOHLIeHTpaLmm 42 r/am®;

- U30MPONUNOBLIA achup;

- CYpbMY TPEXOKUCh;

- cypbmy no FOCT 1089;

- pacTBOpbI CypbMbl U3BECTHOW KOHLIEHTPaL.

14.3.2 MeToa aHanusa

MeTog ocHOBaH Ha 06pas3oBaHNM OKpaLLEHHOro COeAMHEHUs XNOPKOMMeKkca cypbMbl (V) ¢ pogaMmHom
C (B) B opraHnueckoii haze nocne akCTpaKkLn XSTOPKOMIIIEKCa CypbMbl 30NPOonNUnoBbLIM 3chupom. OnTuyeckyto
NMOTHOCTb PACTBOPOB COeANHEHUS CypbMbl € pogamuHom C (B) namepsiioT npu AnvHe BosnHbl 550 HM.

14.3.3 NoaroToBKa K BbIMNONHEHUIO aHanu3a

14.3.3.1 Mpw npuroToBneHuM pactesopa Mean Hasecky Meau no MOCT 859 maccoit 25 r pacTBOPAIOT B
150 cm® consiHol KUCToTbI, Npubasnsis nopLmamu 100 cm® nepokcuaa Boaopoaa. Bo nsbexanue npexaespemeH-
HOrO pa3noXeHWsl nepokcuaa Bogopoaa pacTBop NOCTOAHHO oxnaxaatoT. PacTBop Meau nepeHOCAT B MePHY!10
konby BMecTUMOCTLI0 500 cM® 1 JONMBAIOT 10 METKU CONAHOI KUCNOTOA, pasbasneHHoik 7:3.

14.3.3.2 MNpu NpUroTOBNEHUM pacTBOpa CEPHOKACNONO Liepus HaBecky conn 4,2 r HarpesatoT ¢ 5 cm® cep-
HOW KUCIIOThI 10 NOSIBNEHUs NapoB cepHoii kncnoTsl. K pacteopy npunuearoT 50 cM® Boabl, HarpesaroT 40 pacTso-
peHus conen, oxnaxaaloT U MepeHOCAT B MepHyto Konby BMecTumocTbio 100 cM3, ONUBAIOT [0 METKU BOAON U
nepemMeLLIVBaloT.

14.3.3.3 [Inst nocTpoeHusi rpagynpoBOYHBIX rpacdnKoB roTOBAT pacTBOPbLI CYPbMbl U3BECTHOM KOHLIEHTpa-
L.

Mpy NPUroTOBNEHM pacTBopa A MaccoBoOM KOHLLEHTPaLm cypbMbl 0,1 Mr/cm® Hasecky 0,120 r Tpexokucu
cypbMbl HarpeeaoT ¢ 200 cm® consiHOM KUCNOTLI, pa3baBneHHol 7:3, B KOHMYECKON Konbe BMeCTUMOCTLIO
1000 cm® co WwWnndom 1 aednermaTopom 0 NOMHOMO pacTBOpeHUs. PacTBop NepeHoCsIT B MepHyto Kosiby BMe-
cTUMocTbIo 1000 cM® 1 JONMBAIOT 0 METKW CONAHON KUCNOTON, pasbaBneHHOn 7:3.

Takol xe pacTBOp MOXeET ObITb MPUrOTOBNEH cneayoLwmnm obpasom: Hasecky 0,100 r TOHKOpacTepTon Cypb-
MbI TOMELLIAIOT B KOHUYECKYIO KONBY BMECTUMOCTbI0 250 cM® 1 pacTBOPSIIOT NPU CUNBHOM HarpesaHum B 20 cm®
CepHOii KMCNOThI. PacTBop BbinapuearoT Ao 5 cm®, oxnaxaatoT, npubasnsoT 200 cM® consHoii kuenoTsl, pas6as-
neHHoii 7:3. PacTBop NepeHOcAT B MepHyto Konby BMectumocTbio 1000 cm®, ononackuatoT konby conaHoii
KWCNOTOW TON XXe KOHLUEeHTpauWu U NpUCoeduHSAIOT K pacTBOPY B MepHol konbe. PacTeop gonueatoT A0 MeTKU
COMAHOW KUCNOTOW, pasbaBneHHo 7:3, U NepemMeLlBatoT.

Mpu npuroToBneHun pacteopa b MaccoBoii KoHLEHTpaLnn cypbMbl 0,025 mr/cm® nuneTkoii oT6UparoT
25 cm® pacteopa A B MepHyto konby BMecTUMOCTbH0 100 cM3, AONMBAIOT 10 METKU CONAHOM KUCNOTON, pasbas-
NeHHoW 7:3, 1 NnepemeLLnBaloT.
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Mpw npuroToBReHUM pacTeopa B MaccoBoit KoHLeHTpaLmMu cypbMbl 0,005 mr/cm® nuneTkoii oT6upatoT
20 cm® pacTeopa b B MepHyto konby BMecTuMocTbo 100 cM®, AoNMBaIOT 4O METKU CONSHOM KUCIOTON, pasbae-
NEeHHOW 7:3, N NnepeMeLLnBatoT.

Pactsopekl b 1 B ycTol4MBEI B TeYeHue 8 u.

14.3.3.4 TocTpoeHne rpafyvpoBOYHbIX FrpachnkoB

pagynpoBoYHbIe rpathkn CTPOSAT COOTBETCTBEHHO 3HAYEHUSIM COAePXKaHWUs CypbMbl, YKasaHHbIM B Tabnuv-
Le 13. ina 3Toro B cTakaHsl BMecTMocThio oT 100 Ao 150 cm® ot6upatot 0; 0,5; 1,0; 1,5; 2,0 1 2,5 cm® pacTeopa
cypbMbl B unn B n o6bembl pacTeopa Meaun, cooTBeTCTRYOWMe Tabnuue 13.

PacTBopbl pa3BaBnsioT ConsiHOi KMcnoToll, pasBasnerHoit 7:3, o obbema 15 cm®, npubasnsioT 1 cm®
pacTBopa CepHUCTOKUCIIONO HaTPUsl, HAKPbIBAKOT HaCOBLIM CTEKIOM U HarpeBatoT 40 KuneHust. Janee nposoasat
aHanus, kak ykazaHo B 14.3.4.2.

Mo HalaeHHbIM 3HaYEHUAM ONTUYECKOW MNNOTHOCTU U COOTBETCTBYHOLLMM UM 3HAUEHUSIM COAEPXaHNs CYpb-
Mbl CTPOSAT rpaaynpOBOYHbIV rpadomk.

Tabnuuai3d
O6bem
Maccoaoﬁﬂ I;i;?f?:;pbmm, % PaCTBOg:bMee'\g.M, com® paCTBopgscl;[e)h:Mbl, cm® MaccaMi{prbll msg(ll)pmopnavt né);gro
PacTtBop B
4 0,5 2,5 10
4 1,0 5,0 10
Ot 0,0005 pgo 0,006 BkntoY. 4 1,5 7,5 10
4 2,0 10,0 10
4 2,5 12,5 10
Pacteop b
2 0,5 12,5 50
2 1,0 25,0 50
Cg. 0,006 go 0,1 BKnou. 5 1,5 375 50
2 2,0 50,0 50
2 2,5 62,5 50

14.3.4 BbinonHeHWe aHanuaa

14.3.4.1 O6wme TpeboBaHMsa K MeTodam aHanmaa u TpeboBaHnsa 6e30MacHOCTM NPU BbINOIHEHUW aHaIn3oB
— B COOTBETCTBMM C pasgenamu 3 n 4.

14.3.4.2 Hasecky mean Maccoli, ykaszaHHoW B Tabnvue 14, nomeLlatoT B cTakaH BMecTumMocTbio 400 cmim
pacTeopstoT B 50 cm® consiHoii kucnoTel, pasbaeneHHolk 7:3, npy AobaeneHn HeGonbLMMK nopuuammn 15 cm®
nepokcuga sogopoaa. M3buiTok nepokcraa sogopoaa 1 BbiASNUBLUMACS XIOp YAANSOT KUMsiYeHneM pacTeopa.

PacTBop oxnaxgatoT, NepeHocaT B MepHYto konby BmecTumocTsio oT 100 go 250 cM® 1 gonuBatoT 40 MeTKU
CONSIHOW KUCNOTOW, pazbaBneHHon 7:3.

OTmepstoT nuneTkoit 10 cm® pacTBopa B cTakaH BMecTUMocThbio oT 100 go 150 cm?®, npunusaiot 1 cm®
pacTBopa CepHUCTOKUCIOro HaTpus 1 5 cM® consHol KMCNoThl, pasbaBneHHo 7:3, HakpbIBalOT CTakaH YacoBbIM
CTEKIOM ¥ HarpeBatoT 40 KuneHus. PacTBop cpasy e oxnaxaaroT xonogHow soaoi (Hxke 20 °C) n npnbaenstoT
4 cm® pacTBOpa CepPHOKUCIIONO Liepust (IV). Yepes 1 muH npunueatoT 10 Kanene pacTBopa CONAHOKUCIOro rmapo-
KCUNaMyHa, XOpoLLO NepemMeLInBaloT U NepeHOCAT COAEPKUMOE cTakaHa u 50 cm® Bofbl B AeNNTeNnbHY BOPOH-
Ky BMeCTUMOCThI0 0T 100 Ao 150 cm®. OTmepstoT GropeTkoii n3onponunossIit adup (Tabnnua 14) u skcTparvpytoT
CypbMy B TeyeHue 1 MUH.
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Ta6bnuuyai14d
Awvana3soH Macca HaBecku Obbem AnukBoTHaA vactb "a ongfl;i'gs oro
MaccoBOW 10NN CypbMbl, % mMeau, 1 MepHOI Konbbl, om® pactBopa, cm® acpupa, oM

Or 0,0005 po 0,0025 Bkniou. 5,0 100 10 10

Ce. 0,0025 » 0,006 » 2,0 100 10 10

» 0,006 » 0,025 » 2,5 100 10 50

» 0,025 » 0,06 » 2,5 250 10 50

» 0,06 » 0,1 » 1,0 200 10 50

BopHbIii pacTeop 0T6packIBaloT, 3KCTPaKT POMbIBAIOT 2 cM® pacTBOpa CONAHOKUCIIONO MAPOKCUTAMUHA B
Teuenue 30 c. Mocne oTAeneHns BOAHOIo pacTBopa 3KCTPaKT NpoMbIBaoT 5 cm® 1 Monk/am® pacTBopa consHoi
KUcnoTel. BoAHbI pacTBOp OTAENSIOT, a K opraHndeckomy croto fo6aensioT 4 cm® pacTeopa pogamuHa 1 B3bar-
TbIBAOT coAepXumoe BopoHku B TeveHue 30 c. U3bkbiTok pacTBopa pogaMuHa OTAENSIIOT, 3KCTPaKT CIIUBAIOT B
cTakaH LUeHTpucpyr u LeHTpUdYrupytoT B Te4eHHe 2 MUH.

IMpu OTCYTCTBMM LIEHTPUdbY TN KCTPAKT CAIMBAIOT B CTakaH BMeCTUMOCTbIo oT 100 go 150 cm®, 06essoxmBa-
toT Npu nomMoLuy 0,5 r CepHOKUCIOro HATPUS U MOMELLAIT B LIUIMHAP C NpUTepTol Npobkoi. OnTudeckyto NnoT-
HOCTb 3KCTPaKTa M3MepsItoT NPU AnuHE BomHbI 550 HM B KIOBETE TOMLMHOK NornoLlakoLero ceet ¢nost 50 Mm.

PacTBopoM cpaBHeHUs! MPU U3MepPEHUM ONTUYECKON NIOTHOCTU CAY)XUT U30NPONUIIOBLIA achup.

OaHoBpeMeHHO NPOBOAAT ABa KOHTPOJILHBIX OMbITa CO BCEMU NPUMEHsAeMbIMU peakTuBamu. CpegHee 3Ha-
YeHMe ONTUYECKON NMOTHOCTUA KOHTPOITLHOTO ONbITA BLIMUTAIOT U3 3HAYEHWS ONTUYECKON NNOTHOCTU aHaNU3npye-
Moro pacTeopa.

Maccy cypbMbl B pacTBOpe YCTaHaBNUBAKT M0 rpagynpoBoHHOMY rpacuky.

14.3.5 O6pab6oTka pe3ynbLTaToB aHanu3a

14.3.5.1 MaccoByto gonio cypbMbl X, %, BeIMMCAAIOT No dpopmyne

mV

= mV, 10000" (23)

rae my — macca CypbMbl, HaiaeHHasa No rpagynpoBOYHOMY rpaduKy, MKT;
V —o06beM aHanmsnMpyeMoro pacteopa, cM>;
m — Macca HaBecku meaw, r;
V; — 06beM anvKeOTHON YacTi aHanNU3upyeMoro pacTeopa, cM>.
14.3.5.2 3a peaynbTaT aHanuaa npuHUMaloT cpegHeapugMeTUyeckoe 3HaueHne ABYX napannenbHblX on-
peaeneHunii Npyu ycrnosum, YTo abconoTHast pa3HOCTb MEXAY HUMU B YCITOBUSIX MOBTOPSIEMOCTU He NpeBbIlaeT
3HayeHui (Npu goBepuTenbHoN BeposaTHocTU P = 0,95) npegena NOBTOPSIEMOCTU 7, PUBeAeHHbIX B Tabnuue 12.
Ecnu pacxoxaeHve mexay pesynbTataMu napannensHbIX onpeaerneHuii npeBbIillaeT 3HaveHne npegena
MOBTOPSEMOCTH, BLIMOMHSIOT NpoLeAypbl, U3NoXKeHHbIe B cTaHgapTe [2] (nognyHKT 5.2.2.1).
14.3.6 KoHTponb TOYHOCTU pe3ynbTaToB aHanNu3a
KoHTpONb TOUHOCTU pe3ynbTaToB aHanusa — B COOTBETCTBUU € 3.14.
14.3.7 OchopmneHue pe3ynbTaToB aHanu3a
PesynbTaThl aHanusa opopmnsioT B COOTBETCTBUM € 3.15, 3HaUeHWs NOrPeLLHOCTY pe3ynbTaToB aHanM3a A
npueeaeHsl B Tabnuue 12.
14.3.8 lonyckaeTcs onpeaesnieHne MaccoBOM 40NN CYPbMbl 9KCTPAKLMOHHO-(hOTOMETPUYECKUM METOAOM C
NpYMeHeHeM KpUcTannmyeckoro ononeToBoro unn 6punnmaHToBoro 3eneHoro.
14.4 ATOMHO-abcopOGLUOHHBbIN MeToA
14.4.1 CpepcTBa M3MepeHUi, BcnoMorarenbHble yCTPOWCTBa, MaTepuanbl, PacTBOpPbI
Mpy BbINONHEHUN aHanM3a NpUMEHSIIOT CrieaytoLLve CpeacTBa U3MepeHnii, BCIOMOoraTesibHble YCTPOoACTBa:
- cnekTpodoTOMETP aTOMHO-a6COPOLMOHHDIN C UCTOYHUKOM U3MNYYEHUs Ha CYypbMY;
- Becbl NabopatopHble cneyuansHoro knacca tTouHoctu no FOCT 24104;
- MIMNETKN He Huxe 2-ro knacca TodHocTu no FOCT 29169 n FOCT 29227;
- kon6bl 2—25—2,2—50—2 no FOCT 1770;
- cTakaHbl B-1—100 TC, B-1—400 TC no FOCT 25336;
- KOMNPEeCccop BO3AYLLUHbIA.
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Mpw BbINONHEHMM aHanNM3a NPUMEHSIIOT crieyloLumne MaTepuarnsl, pacTBOpPbI:

-auetuneH noFOCT 5457;

- nponaH-6ytaH no FOCT 20448;

- kucnoty consHyto no FOCT 3118, pacTBop MonsipHOI KoHLeHTpauwm 1 monb/am® v pasbasrieHHyto 1:1;

- KUcnoTy a3oTHyto o FOCT 4461, pacTBop MOMSAPHOIA KoHLIeHTpaLmK 1 Monk/am® n paséasnerHyio 1:1;

- kucnoty cepHyto no FOCT 4204;

- ammuak BogHbiv no FOCT 3760 n pazéaBneHHbIA 1:99;

->xeneso no FTOCT 9849, pacTBop MaccoBol KOHLIEHTpaLMK 25 r/aM® B pacTBOpe a30THOM KUCTOTLI MONSIP-
HOW KOHLieHTpaLmm 1 Monb/am;

-meab no FOCT 859;

- cypbmy no FOCT 1089;

- CYpPbMY TPEXOKUCH;

- pacTBopbl CypbMbl U3BECTHOW KOHLIEHTPaLWK;

- hunbTpbl 06e330neHHbIe no [21].

14.4.2 MeToqa aHanusa

ATOMHO-a6copOLMOHHBIA METOA OCHOBaH Ha U3MEPEHUN MOTTOLLIEHUA SIMHWW CYPbMbI B NNamMeHn aueTUeH-
BO34YX USIM NponaH-6yTaH-Bo3ayx npu AnvHe BonHbl 217,6 HM. Mpu maccoson aone cypembl 4o 0,01 % npeasa-
PUTENbHO BbIAENAIOT ee COOCaXAEHUEM Ha T’MAPOKCUAE Xenesa u pacTBOPeHNEeM ocaaka B CONAHON kucnoTe.

14.4.3 NoaroToBKa K BbINONMHEHUIO aHanu3a

14.4.3.1 Qs nocTpoeHusi rpagyvpoBOYHbIX rpachMKOB rOTOBSIT pacTBOPbI CypbMbl U3BECTHOW KOHLEHTpaLWK
cornacHo 14.3.3.3.

14.4.3.2 MocTpoeHue rpagyvpoBoYHOro rpadmka

[ins NoCTpOeHs rpadyMpoBOYHOro rpaduka B cTakaHbl BMeCTUMOCTbI0 400 cm® kaxabiii nomewwatot 1,0
nnn 5,0 r Meam (B 3aBUCMMOCTU OT MaccOBOM A0S CypbMbl) M pacTBOpPSIIOT B cooTBeTCTBUN € 14.4.4.21 14.4.4.3.
3atem go6asnsioT 0; 0,25; 0,50; 1,00; 2,00; 3,00; 5,00 1 10,0 cm® pactBopa A, uto cooTBeTcTBYeT 0; 25; 50; 100;
200; 300; 500 1 1000 MKr cypbMbI, Y NPOBOAAT aHanu3 B cooTBeTcTBUM € 14.4.4.2 unn 14.4.4.3.

Mo nony4YyeHHbIM 3HaYEHUSIM ONTUYECKOW NIIOTHOCTU U COOTBETCTBYIOLLIUM UM 3HAYEHUAM KOHUEHTpaLun
CYpbMbl CTPOSIT rpagyupoBOYHbLIV rpaduk.

Mpw nocTpoeHun rpadcpnka sHaveHne curHana choHOBOro pacTBOpa BbIMUTAIOT U3 3HAYEHWUS CUrHara Kaxao-
ro pacTeopa v NPoBoAsT rpacunk U3 Havyana koopavHar.

14.4.4 BeinonHeHWe aHanu3a

14.4.4.1 ObLme TpeboBaHUA K MeToAaM aHanusa u TpebosaHWsA 6e30MacHOCTU NPU BLIMOSIHEHUM aHANN30B
— B COOTBETCTBUYW C pazgenamu 3 n 4.

14.4.4.2 Haeecky meaun maccoi 5,0000 r (npu Mmaccosoi gone cypbmbl Ao 0,01 %) nomelaioT B cTakaH
BMecTUMOCTbIo 400 cM® 1 pacTBOPAIOT NpU HarpeBaHWUy B 25 cM® a30THOM KUCroThl, pasbasneHHoi 1:1. Mocne
yAaneHns okcuaoBs asoTa npunueatoT 250 cm® Boawl u 5 cm® pacTeopa Xernesa, HarpesaloT Npu TeMnepaTtype oT
60 °C oo 70 °C. JobaBnatoT aMmmuak B TakoM konudecTse, YToObI BCA Mefb NepeLuria B aMMUaYvHbIA KOMMNIEKC
(cvHaIR okpacka pacTeopa) U elle 5 cm®.

OctasnsitoT npu 60 °C go koarynauum ocagka, nocne vero hunbTpyoT Ha punbTp cpegHei NNOTHOCTH
«benas neHrtay. MpoMbIBalOT 0cagok Ha hunbTpe 2—3 pasa ropAYrM pacTBOPOM aMmuaka 1:99.

PacTtBopsitoT ocagok B 10 cM® consiHoit kucnoTel, pasGasneHHoii 1:1, cobupas punbTpaT B MepHYH konby
BMeCTUMOCTLI0 25 cM®, 1 npoMblBatoT hunbTp 2—3 pasa ropaueii Boaoii. Mocne oxnaxaeHus pasbasnsaloT BO-
Aol 4o MeTKM 1 nepemelurBatoT. U3MepsioT nornoLleHne aHanmManmpyemMoro pactsopa npu AnuHe BomHbl 217,7 HM
0OHOBPEMEHHO C PacCTBOPOM KOHTPOSBHOMO OMbITa U pacTBOpamMu 4ns NoCTPOeHUs rpagyvpoBOYHOro rpaduka.

Maccy cypbMbl yCTaHaBAWBAIOT MO rpafynpoBOYHOMY rpacuky.

HonyckaeTcs onpegerieHye B aHanuanpyeMmom pacteope sucmyta (o1 0,0005 % o 0,005 %), onosa (oT
0,01 % g0 0,06 %) v ceuHua (o1 0,0005 % ao 0,005 %).

14.4.4.3 HaBecky meau maccoit 1,0000 r (npu mMaccoBoii gone cypbMbl cBbile 0,01 %) nomelyatoT B
cTakaH BMecTUMocTbio 100 cm® 1 pacTeopsioT B o6beme oT 10 Ao 15 cm® a30THON KUCNOTI, pasbasneHHo 1:1.
Mocne pacTBOpeHUsi HaBecku npunueaioT 10 cM> CONAHON KUCNOTLI, pasbaBneHHo 1:1, NepeBoasT B MepHYHO
kon6y BMecTUMOCTbI0 50 cM®, pa3BaBnsioT 40 METKN pacTBOPOM CONSIHOI kKUCnoThl 1 Monk/am® n nepemeLuu-
BaloT.

MamepsitoT nornoweHue, kak onvcaxo B 14.4.4.2.

14.4.5 O6paboTka pe3ynbLTaToOB aHaNnu3a
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14.4.5.1 MaccoByto gonto cypbMbl X, %, BLIMUCASAIOT Mo hopmyne

_ (my-my)
X = 516000 " (24)

rae mq — Mmacca CypbMbl B pacTBOpe aHanusumpyemon npobel, HainaeHHasa No rpagyMpoBo4HOMY rpacduKy, MKT;
m, — Macca CypbMbl B paCTBOPE KOHTPOSbHOO OMbITa, MKT;
m — Mmacca HaBecku meaw, T.
14.4.5.2 3a pesynbTaT aHanusa npyHUMaloT cpegHeapudmeTudeckoe 3HaveHne ABYX napannenbHbIX or-
pepeneHuin npu ycrnosuu, 4To abcosnioTHas pasHOCTb MEXAY HUMU B YCIOBUAX NOBTOPSIEMOCTM He NpeBbILLaeT
3HayeHui (Npy aoBepuTensHON BeposiTHOCTU P = 0,95) npegena NoBTOPSEMOCTU , NpUBEeAEHHBIX B Tabnuue 12.
Ecnu pacxoxaeHve mexay pesynbtataMu napanfenbHbix onpeaeneHuii npesbillaeT 3HavyeHne npegena
MOBTOPSIEMOCTH, BLINOSTHSIOT NpoLieAypbl, U3NoXeHHbIe B cTaHAapTe [2] (noanyHKT 5.2.2.1).
14.4.6 KoHTponb TOYHOCTU pe3ynbTaToOB aHanu3a
KoHTponb TOYHOCTU pe3yrnbTaToB aHanmaa — B COOTBETCTBUM € 3.14.
14.4.7 OcbopmneHue pe3ynbLTaToB aHanusa
Pe3ynbTtaThl aHanusa oopMnsioT B cooTBETCTBUM € 3.15, 3HaYeHWA NOrpellHOCTY pe3ynbLTaToB aHanuMaa A
npvBeaeHbl B Tabnuue 12.

15 MeToab! onpeaeneHns MaccoBOW Q0NN BUCMYTa

15.1 O6nacTb NpUMeHeHUA

B HacTosweM pasgene yctaHoBseHbI hoToMeTpudeckuin (npu maccosoli gone ot 0,00005 % ao 0,02 %) n
aToMHo-26copbLMOoHHBIN (Npu maccosoi gone ot 0,0003 % ao 0,005 %) meToabl onpegeneHNs MaccoBOW 40NN
BUCMYTa B Meau.

15.2 Tpe6GoBaHNsA K NOrpeWwHOCTH aHanusa

MorpelLHOCTb pe3ynbTaToB aHanNn3a MaccoBol 4ONW BUCMYTA, 3HAUYEHUA Npeaesios NOBTOPSIEMOCTU U BOC-
NMpov3BOAVMOCTHW ANs JOBEPUTENBHON BEPOATHOCTU P = 0,95 Ao KHbI COOTBETCTBOBATL NPUBEAEHHLIM B Tab-
nvue 15.

Ta6bnuua1ls
B npoueHTax
AnanasoH MorpewHocTs MNpenen
MaccoBOW [ONU BUCMYTA pesynbLTaToB aHanuaa
+A noBTOpAemMocTH r (n=2) | Bocnpou3Boaumoctu R

Ot 0,00005 pgo 0,00010 Bkntou. 0,00001 0,00002 0,00002

Ce. 0,0001 » 0,0003 » 0,0001 0,0001 0,0002

» 0,0003 » 0,0010 » 0,0002 0,0002 0,0003

» 0,0010 » 0,0030 » 0,0004 0,0004 0,0006

» 0,0030 » 0,0050 » 0,0006 0,0006 0,0009

» 0,005 » 0,020 » 0,004 0,002 0,005

15.3 doToMeTpUYECKUI MeTOA

15.3.1 CpegcTBa M3MepeHUii, BcnomMoratenbHble YCTPOMCTBA, MaTepuanbl, pPacTBOpbI

Mpwy BbINONHEHWUW aHanM3a NPUMEHSIOT crieayloLme cpeacTsa U3MepeHniA, BCnoMoraTenbHble yeTporcTaa:

- boToMeTp hOTOINEKTPUUECKUIA NI CNEKTPOOTOMETP CO BCEMU NPpUHAANEXHOCTAMU, obecneurBarowmne
npoBedeHVe N3MepeHnii Npu annHe BonHbl oT 434 4o 450 HM;

- LeHTpudbyry co BCceMU NpUHaaNeXHOCTSMY;

- Becbl TabopaTtopHble cneunansHoro knacca TodHocTu no FOCT 24104;

- MUNEeTKN He HuKe 2-ro knacca TodHocTu no FTOCT 29169 u FOCT 29227;

- kon6bl MepHble 2—10—2, 2—50—2, 2—500—2, 2—1000—2 no MOCT 1770;

- cTakaHbl B-1—250 TC, B-1—400 TXC no FOCT 25336;

- BopoHKy BA-1—250 XC no MOCT 25336;

- MeH3ypky 100 no FOCT 1770;

- CTEKI10 YacoBoe.
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Mpw BbINONHEHUKN aHaNM3a NPUMEHSIIOT criegytoLne MaTepuansl, PacTBOpPbI:

- KMCnoTy consHyto no FOCT 3118, pas6asneHHyto 1:1 1 pacTBOp MONAAPHON KoHUEHTpaLmK 0,2 Morb/am®;

- kucnoTy cepHyto no FOCT 4204 monsipHo# koHUEeHTpauun 5 morn b/am®;

- kucnoTy 6pomucTosogopoaHyto no FOCT 2062;

- aMmuak BogHbli no FOCT 3760, pasbasneHHbll 1:1;

- xene3o (Il1) xnopwua 6-soaHbIi no TOCT 4147, pacTBop MaccoBoi kKoHLeHTpaLun 10 r/am® B pacTBope
consiHol kucnoTsl 0,2 Monb/aM®. 1 cM® pacTBopa coaepKUT 2 Mr kenesa;

- HaTpus rngpokena (Hatpusi rugpookuck) no FOCT 4328, pacTBop MaccoBoli koHLeHTpauum 80,0 r/am®;

- xnopochopm no MOCT 20015;

- aMMOHWIA XropucThIi no TOCT 3773, pacTBOp MaccoBoi koHLeHTpaLun 200 r/am®;

- kucnoTy BuHHyto no FOCT 5817, pacTBop MaccoBol KoHueHTpauwmn 200 rlam®;

- rapoKcunamMuH consHokuenblid no FOCT 5456, pacTeop MaccoBow KoHLeHTpauumn 100 r/am®;

- Kanuit LUMaHncTbIN no [25], pacTBOp MAccoBoit KoHLIEHTpaLn 100 r/am®;

- conb gvHatpuesyto atuneHanamuH-N, N, N', N-teTpaykcycHoli kucnoTsl ABYBOAHYIO (TPUNOH B) no
FOCT 10652, pacTBOp MaccoBoit KoHLeHTpaLum 50 r/am®;

- HaTpus N, N-gnatunanTrnokapbamat (Na-OOTK) 3-soaHeii no FOCT 8864, pacteop;

- TuMondTanewH, pacTBop MaccoBoii KoHLieHTpaLi 40 r/am® B aTUMOBOM crvpTe;

- HaTpwii yrnekucnbii kneneli no FOCT 4201;

- MPOMbIBHOM pacTBOp;

- HaTpWii hochopHOBATUCTOKMCTLIN 1-BoaHBIA no TOCT 200, pacTBOp MaccoBoii koHLeHTpaLm 300 r/am;

- cnupT aTtunossli no FOCT 18300;

- COMNb 3aKWCU XXenesa 1 aMMOoHWS ABOWHYI0 cepHokucnyto (conbe Mopa) no FOCT 4208;

- Kanui hogucTbii no FOCT 4232, pacTeop;

- BUCMYT MeTannmyeckuii Bn00 no FOCT 10928;

- pacTBOpPbI BUCMYyTa U3BECTHON KOHLIEHTpaLuK;

- Bymary nHanKaTopHyo yHMBepcaneHyto no [13];

- knenoTy aszoTHyto no FOCT 4461 v pasbasneHHyo 1:1;

- KUCNOTY ackopGUHOBYO, PACTBOP MacCoBOI KOHLeHTpaLuy 50 r/AM® cBEXenpUroTOBNEHHBI;

- KUCMOTY XMopHYto no [23];

- bymary counnbTpoBansHyo nabopatopHyto no FOCT 12026;

- 0II0BO AByXJiopucToe no [26].

15.3.2 MeTog aHanu3a

MeToa ocHoBaH Ha 06pa3oBaHUM HOAUAHOTO KOMIIEKCa BUCMYTa B CEPHOKUCIIOM pacTeope. BucmyT otae-
NAOT OT MELLAIOLLMUX SNIEMEHTOB COOCAXAEHNEM C TMAPOKCUAOM XKerlesa Unn akcTpakuuein anatunantuokapba-
maTa BucMyTa xropocopmMoM. ONTUYECKYo NNOTHOCTL pacTBOpa MOAWAHOrO KOMMNIIekca BUCMYTa U3MepSIoT Npu
AnvHe BonHbl oT 450 ao 470 HM.

15.3.3 NMogroToBKa K BbIMOMNHEHUIO aHanNU3a

15.3.3.1 MNpw npurotoeneHumn pactsopa Na-AATK HaBecky 2,0 r Na-AATK pacteopsioT 8 100 cm® Boabl, B
KoTopoii 6b1n NpeasapuTenbHo pacTBopeH 1,0 r yrnekucnoro kucnoro Hatpust. Pactesop ounbTpytoT.

15.3.3.2 Mpu NPUroTOBMEHUM NPOMBIBHOTO pacTBopa k 30 cm® pacteopa Na-[AATK npunuearot 1000 cm®
Boabl, 10 cm® pacTBopa LmaHucToro kanus u 1 cm® pacTsopa TuMondTanemHa. Mo kannsam NpUAKBAaKT PacTBop
XJTOPUCTOr0 aMMOHUS 10 UCHE3HOBEHWSA CUHEN OKpaCcKy.

15.3.3.3 Mpu npuroToBneHuu pacTeopa rhogucTtoro kanvs Hasecky 200 r HogucToro Kanusa pacTBopsAOT B
300 cm® Boapl, npubasnsioT 30 cm® pacTeopa HaTpus PochOpHOBATUCTOKUCIIONO, AormBatoT Boaol Ao 1000 cm®
U NepemMeLInBaloT.

15.3.3.4 [Ina NOCTPOEHUs1 rpagdynpoBOYHbLIX rpacdvkoB rOTOBAT pacTBOPbI BUCMYTa W3BECTHOW KOH-
LieHTpaLy.

IMpy NPUroTOBMEHMM pacTBopa A MaccoBoii KOHLIEHTpaLuu BucMyTa 0,1 mr/cm® Haeecky 0,100 r BucmyTa
pacTBOpAIOT B 5 cM® a30THOI KUCTOThI. OKeMAbI a30Ta yAAnsioT HarpesaHeM. PacTeop oxnaxaaloT 1 NoMeLLaloT
B MepHy!to konby BMecTUMocTbio 1000 cM?, npunuearoT 65 cM? a30THOM KUCHOTLI, IONMBAIOT BOAON A0 METKM 1
nepemeLIVBaloT.

Mpu npuroToBNeHuM pacTeopa b MaccoBoii koHLeHTpaLmm BucmyTa 0,01 mr/em® 50 cm® pacTeopa A nome-
LLIAIOT B MEepHy!o konby BMecTUMocTbio 500 cm®, npunusaiot 5 cM® a30THOM KUCIOTbI, JONUBAKT BOAON 10 METKM
1 nepemeLumBatoT. MNMonyyeHHbIA pacTBOp XpaHAT He bonee 54.
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15.3.3.5 lNocTpoeHue rpagyvpoBOYHOrO rpacpuka

J1ns NocTpOeHUs rpayMpoBOUHOTO rpaduka B cTakaHbl BMECTUMOCTLIo 250 cm® kaxapii nomeluatot 0; 0,5;
1,0; 2,0; 3,0; 4,0 u 5,0 cm® pacTBOpa b, uTo cooteeTcTBYET 0; 5; 10; 20; 30; 40 1 50 mkr BucmyTa. Bo BCe cTakaHbl
npuGasnsaoT no 5 cM® conaHoit KNcnoTwl, pas6asneHHoii 1:1, 5 cm® pacTBopa xnopuaa xenesa v AoNUBaloT
Bogol Ao o6beMa oT 50 go 60 cm. 3aTem Ao6GaBNAOT aMMUaK A0 nony4enusipH ot 7,5008,512 cM® B U3BbITKe.
PacTeop HarpesatoT fio TemnepaTypsl oT 70 °C go 80 °C 1 ganee nocTtynatot, kKak ykazaHo B 15.3.4.21 15.3.4.3.

Mo nonyyveHHbIM 3HAaYEHUAM ONTUYECKUX NIOTHOCTEN 1 COOTBETCTBYIOLLIMM 3HAYEHUAM coaepXXaHns BUC-
MyTa CTPOSAT rpagyvMpoBOYHbIV rpaduk.

15.3.4 BbinonHeHue aHanu3a

15.3.4.1 O6wume TpeboBaHNA kK MeTOAAM aHanu3a U TpeboBaHUst 6e30NacHOCTU NPY BLINOAHEHUM aHaNM30B
— B COOTBETCTBUU C pasgenammn 3 n 4.

15.3.4.2 HaBecky mean maccol, ykaszaHHol B Tabnuue 16, nomeLuaioT B CTakaH BMECTUMOCTbIO 250 cm’,
pacTeopstoT B o6beMe oT 20 A0 40 cM® CONSAHOMN KUCNOThI N0/ YaCOBLIM CTEKITOM.

Ta6nuuya 16
[nana3oH maccoBoil fonu sucmyta, % Macca HaBecku meau, r
Ot 0,00005 pgo 0,00030 BkmtoY. 10,0000
Cs. 0,0003 » 0,0010 » 5,0000
» 0,001 » 0,005 » 3,0000—1,0000
» 0,005 » 0,020 » 0,5000

PacTsop BbinapuBatoT npuMepHo Ao 5 cm®, npubaensaoT 100 cm® Boawl u 5 cm® pacteopa xenesa. PacTsop
HarpesatoT Ao TeMnepatypbl 0T 50 °C go 60 °C v npubasnsioT pacTBop aMmMuaka, pazbasneHHblin 1:1, B Takom
KonnyecTBe, 4To6bI BCS Mefb NepeLLa B aMMuadHblii komnnekc, u ewe 10 cm® (pH pacTeopa oT 7,5 10 8,5).

Cogepxumoe cTakaHa HarpesatoT 4o Temnepatypel oT 70 °C go 80 °C n octasnsAoT Ha Bpems oT 20 Ao
30 MuH. Ocagok rmapokenaoB hUnNbTPYIOT Yepes punbTp cpeaHel NNOTHOCTU U NPoMbIBatoT Ha cunsTpe 3—4
pasa ropsiyeil Bodow.

Ocagok ¢ hunbTpa CMbIBaOT CTPYEeR ropsiveit BoAbl B CTakaH, B KOTOPOM NPOBOAUINU OcaxaeHue, U npu-
6aBnsAoT 5 cM® consHoM KNCNoThI, pasbasneHHol 1:1, hUNLTP NPOMLIBAIOT ropsye BOAOK A0 NOMHOMo yaane-
HUS Kenesa.

K pacTBopy npunusatoT Boay Ao obbema 50 cm3. OcaxaeHue ryapokcHaos aMMUMaKkoM MOBTOPSIOT, Kak
yKa3aHo BbiLLe. [oMy4eHHbI pacTBOp BbiNapusaloT 40 obbeMa oT 3 Ao 5 cM®, nomeLLatoT B CTakaH BMECTUMOC-
Thto 100 cM® 1 BhbIMapuBatoT NouTn gocyxa. K octatky gobasnsioT 1 cM® a30THOI KUCTIOTHI, HarpesaloT 0 nossne-
HVIS OKUCIOB a30Ta, OXNaxaatoT, A0GaBNA0T 3 cM® XITOPHO KUCNOTEI U BLINAPUBAIOT 10 MApOB XIOPHOMN KUCO-
Tbl. PacTBoOp oxnaxadaoT, Ao6asnsioT 2 cm® 6pOMUCTOBOAOPOAHOM KACAOTHI U BbIMApUBaloT A0 BNAXHOTO
ocraTka.

K octaTtky npu6asnsioT 2 cM® pacTBopa cepHoli kucnoTel, 1 cm® pacTeopa hocdopHOBaTUCTOKACTIONO HaT-
pust, 1 cm® Bogpl v HarpeBaloT A0 pacTBOPeHUs. PacTsop BeigepxmsaloT npu Temnepatype o1 70 °C go 80 °C B
TeyeHre 10 MUH. PacTBOp OXNaXaaloT, MOMELLAIOT B MepHyto konby BMecTUMOCTbo 10 cm3, npubasnsioT 1 cm®
pacTBopa MoauCToro Kanus, AoNUBaoT BOAOH A0 MeTKU M NepemMelunBatoT. [lanee NocTynarwoT, Kak yKasaHo B
15.3.4.3.

MapannensHO NPOBOAAT KOHTPOSbHBIE OMbIThI CO BCEMU MPUMEHAEMbIMU peakTUBaMu U pacTBoOpamu, HO
6e3 pobaBneHus meau.

15.3.4.3 PacTBop BbinapuaioT 40 o6bema 2 cm® u gobasnsoT 10 cm® Boawl, 5 cM® pacTBopa BUHHON
kucnoThl, 3 cM® pacTeopa TpunoHa B 1 0,1 cm® pacteopa TumondTaneuHa. Mo kannsam NpubaBnsioT pacTeop
MAPOKCHAA HATPUS 0 UMEHEHMA OKPACKM OT opaHkeBoii 1o cuHeid. K pacTeopy npubasnsioT 1 cm® pacTeopa
CONSAHOKWACIIONO MMAPOKCUIIaMUHa, 3 cM® pacTBopa LMaHUCTOro Kanusi 1, nocne nepemelunsaHns, — 3 cM> pa-
cTBOpa xnopuctoro ammoHusa go pH ot 9 ao 10. MNMpu apyrom 3HavyeHUn pH fobasnAOT pacTBOp ruapokcuaa
HaTPUS UK PacTBOP XSIOPUCTOrO aMMOHMS. PacTBOp NepeHocsT B AeNnUTenbHY0 BOPOHKY, npunmeatoT 50 cm®
Boael 1 1 cM® pacTopa TpunoHa 6. 3aTem go6asnsioT 10 cm3 xnopodopMa U BCTPSXMBAIOT B TEYEHUE 2 MUH.
OpraHudeckyto chasy noMeLLaoT BO BTOPYHO AeNWTeNbHYI0 BOPOHKY. BoaHyto dasy akcTparvpyloT ABaK/bl: CHa-
yana 10 cm?, a 3aTem 5 cm® xriopodhopMa, BCTpAXUBAS Kax/ablli pas B TedeHne 2 M1H, Aobasnss nepes Kaxaon
akcTpakuveii no 1 cm® pacteopa Na-AATK. OpraHudeckue hasbl 06beANHAIOT U NPOMBIBAIOT B TeYeHWe 5 MUH
15 cM® NPOMBLIBHOTO PacTBopa, K KOTOPOMy A06aBNsIoT oAHY Karnio pacTeopa Na-OATK.
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13 NpOMbITOM OpraHMYeckoit chasbl BUCMYT PeaKCTparupytoT ABaxabl, A06aBnss kaxaeli pas no 10 cm®
CONsIHOW KUcnoThl, pazbaBneHHoR 1:1, n BCTpsixuBas B TedeHue 2 MUH. O6beanHEHHbIe CONAHOKUCTIbIE PEIKCT-
paKTbl MOMeLLaloT B CTakaH 1 BhinapuearoT gocyxa. OcTaTok pacTBOpSOT B 5 cM3 a30THOM KNCNOThI U 2 cm®
XITOPHOW KUCMOThI U 3aTeM BbiNapuBaloT JocyXa.

Ecnu ocTtaTtok okpalleH, ToBTopsAoT 06paboTky ero a3oTHOW U XNOopHOW kncnotaMmu. O6ecLsedeHHbIn ocTa-
TOK PACTBOPAIOT NPV HarpeBaHuK B 2 cM° pacTBopa CepHOM KUCNOThI. PacTBop 0XNaxaaroT, NoMeLLaloT B MepHYHo
konBy BMecTMocTbio 10 cm®, npnbasnatoT Boay A0 o6bema ot 6 ao 7 cm® n 1 cm® pacTeopa hocopHoBaTUCTO-
kucrnoro Hatpus. Yepes 10 MuH npubasnsioT 1 cm® pacTeopa HOANCTOrO Kanus, PacTBoOp AONUBAIOT A0 METKMN
BOAON 1 NepemMeLLMBatoT.

Ecnv pactsop HenpospayHbIi, TO NOMeLLalnT COAEPXXUMOE MEPHOW Konbbl B NPOBUPKY Ana LeHTpudyrm n
LieHTpUdYr1pytoT B TeYeHre 5 ¢ unim oTpmnbTpoBbIBakoT. ONTUYECKYO NNOTHOCTL PACTBOPa U3MEPSAIOT NPU ASIMHE
BonH 0T 450 Ao 470 HM B KloBeTe TOMLWMUHONM nornoLlatowero cset cnost 50 Mm. PacTBopom cpaBHEHUA CAYXUT
Boja.

CpepaHee 3HayeHve ONTUYEeCcKor NIIOTHOCTY PACTBOPOB KOHTPOSIbHBIX OMbITOB BLIMUTAOT U3 3HAYEHWS ONTU-
YecKol NIOTHOCTW aHanM3nMpyemoro pacTeopa.

15.3.4.4 Onpepenexue BucMyTa AonyckaeTcst NPOBOAUTL CrieayoLmM obpasom: hunbTpaT, NoNyHeHHbIA
no 15.3.4.2, HarpeatoT go Temnepatypsl oT 40 °C go 50 °C n obaBnsioT B HEro No Kannsam pacTeop ABYXNopu-
CTOro 0/10Ba 40 NoTeMHeHus pacTeopa 1 eLle 1 cm®. [lo6aBnsioT HEMHOMo unbLTpobyMaxkHoW Macehl, HarpesaroT
[0 KuneHus 1 octaensaoT Ha Bpems oT 10 go 15 muH npu Temnepatype o1 70 °C ao 80 °C go koarynsauuu ocagka.
3aTem ocagok UNbTPYHOT Ha NNOTHLIA PUNBLTP «CUHAS NTeHTax, B KOHYC KOTOPOro BRoxeHa hunbTpobymaxkHas
Macca, 1 npombiBatoT 3—4 pasa ropsiueit Bogon. dunsTp ¢ ocagkom oTbpackiBatoT.

K dounbTpaTy npunueatoT 4 cm® pacTBopa BMHHOI KUGNOTHI, 5 cM® pacTeopa foancToro kanus n 06em ot
1,0 ao 1,5 cm® pacTeopa ackopBUHOBOI KUCMOTbI, NEePEMELLIMBAIOT, OMELLIAIOT NOSyYeHHbIN PacTBOP B MEPHYHO
kon6y sMmecTUMocTbo 50 cM®, pa3BaBnsoT BOAON A0 METKU U CHOBa nepemelumBatoT. Mo uctevenun ot 10 go
15 MUH U3MEPST ONTUYECKYHO NNOTHOCTL NpUY AnnHe BosHbI 0T 434 Ao 450 HM B KroBETE TONLWMHOM nornoLato-
wero ceeT cnost 30 Mm nnu 50 MM. PacTBopoM cpaBHEHUs CNYXUT BoAa.

Maccy B1cMyTa onpegensiioT No rpagyvpoBoYHOMY rpadomky.

15.3.5 O6paboTka pesynbLTaToB aHanusa

15.3.5.1 Maccosyto gonto sucmyta X, %, BeluMCnsioT no oopmyne

m
X=—5 (25)
rae m; — Macca BUCMyTa, HageHHas no rpagyvpoBoYHOMY rpadvky, MKr;
m — Macca HaBecku Meau, T.

15.3.5.2 3a pesynbTaT aHanusa npvHUMaroT cpegHeapudMeTUYecKoe 3HaveHue ABYX napannenbHbiX or-
peaeneHuii Npyu ycrnosum, YTo abcontoTHasi pasHOCTb MEXAY HUMU B YCIOBUSIX MOBTOPSIEMOCTU He NpeBbILLaeT
3HaYeHUi (Npu JoBepuTenbHoR BeposiTHocTu P = 0,95) npegena NOBTOPSEMOCTH 1, NpBeAeHHbIX B Tabnuue 15.

Ecnu pacxoxgeHune Mexay HanbonbLlMM U HauMeHbLUMM pesyrbTaTamu napannienbHbIX ornpeaesnieHui
npesbllUaeT 3HavYeHWe npeaena NoBTOPSIEMOCTH, BINOMHSIIOT NpoLUeayphbl, U3NnoxeHHble B cTaHgapTe [2] (noa-
nyHKT 5.2.2.1).

15.3.6 KoHTponb TOYHOCTU pe3ynbTaToB aHanu3a

KoHTpomb TOYHOCTU pe3ynbTaToB aHanmaa — B COOTBETCTBUM € 3.14.

15.3.7 OchopmneHue pe3ynbLTaToB aHanusa

PesynbTaThl aHan“sa ohopMrsitoT B COOTBETCTBUU € 3.15, 3HAYEHUSI MOTPELUHOCTY pe3ynbTaToB aHanmMsa A
npvBeaeHb! B Tabnuue 15.

15.4 ATOMHO-a6CcopOLMOHHbBIN MeTOA

15.4.1 CpeacTBa M3MepeHUid, BcromMoraTtenbHble yCTPONCTBa, MaTepuansbl, pacTBopblI

lMpu BeINONHEHWUW aHanu3a NPUMEHSIIOT creaytoLLye cpeacTBa U3MePeHUA, BCrioMoraTtenbHble YyCTPOoCTRa:

- CNeKTPodhoTOMETP aTOMHO-a6COPOLIMOHHBIA C UICTOMHMKOM U3NYYEHUS Ha BUCMYT;

- Becbl nabopaTopHble cnelunansHoro knacca TodHocTy no FOCT 24104;

- MUNETKM He HMXKe 2-ro knacca TouHocTu No FTOCT 29169 n FTOCT 29227;

- Kon6bl MepHble 2—25—2, 2—50—2, 2—1000—2 no TOCT 1770;

- cTakaHbl B-1—400 TXC no FTOCT 25336;

- KOMNpeccop BO3AYLLUHbINA.
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Mpy BLINONHEHUW aHaNW3a NPUMEHSIIOT crieayoLLue MaTepuarbl, pacTBOpPbI:

-auetuneH noFOCT 5457;

- knucnoty consnyo no FOCT 3118 u pazbasneHHyto 1:1;

- KMCNOTY a30THyto o FOCT 4461, pacTBop MONSIPHOIA KoHLEHTpaLwK 1 Monb/am® v pas6asneHHyto 1:1;

- amMmuak BogHbi no FOCT 3760 u pacteop 1:99;

- xeneso no MOCT 9849, pacTBOp MaccoBoit KoHLeHTpaLmuu 15 r/am® B pacTBope asoTHON KUCNOThI
1 mons/am®;

-meab no FOCT 859;

- BucMyT Mapku Bu00 no FOCT 10928;

- pacTBOpbI BUCMYTa U3BECTHOM KOHLEHTpaLyu.

15.4.2 MeToa aHanu3a

ATOMHO-a6cop6UMOHHBI METOA OCHOBAH Ha pacTBOpeHUM Npobbl B a30THON KUCNOTe, OTAENEeHUA BUCMYTA
Ha ruapokcuge xenesa v nocneayloweM M3MEePEHUN NOTNOoLLEHUS] BUCMYTa B COMAHOKUCIIOM pacTBope Mpu
AnvHe BoNHbl 223,1 HM B NnamMeHu aueTuneH-Bo3ayXx.

15.4.3 MNogroroBKa K BbINONMHEHUIO aHanu3a

15.4.3.1 Ana nocTpoeHWs rpagyMpoBOYHbIX rpadMKOB rOTOBAT pacTBOPbI BUCMYTa U3BECTHOW KOHLIEHTpa-
uun cornacHo 15.3.3.4.

15.4.3.2 MNocTpoeHue rpagynpoBo4HOro rpacuka

[INs NOCTPOEHNSA rPafyUpOBOYHOTO rpachuka B CTakaHbl BMECTUMOCTbI0 400 cM® kaxaplit nomeLLaoT no
5,0 rvunn 1,0 r meau B 3aBUCMMOCTU OT MAcCOBOW JONMW BUCMYTa U pacTBOPSIOT B coOTBETCTBUN € 15.4.4.2. 3aTemM
po6asnsioT 0; 1,5; 5,0; 10,0; 15,0; 20,0 n 25,0 cm® pacTsopa b, uto cooTsetctayet 0; 15; 50; 100;150; 200 1
250 mkr sucmyta, unn 0; 0,5; 1,0; 2,0; 3,0; 5,0 cm® pacTBopa A, 4Tto cootBeTcTByeT 0; 50; 100; 200; 300 1 500 mMkr
BUCMYTa, U NPOBOAAT aHanNn3 B COOTBETCTBUU € 15.3.3.5.

Mo nony4eHHbLIM 3Ha4YEHUSAM ONTUYECKOW MIIOTHOCTU U COOTBETCTBYIOLLIMM UM KOHLIEHTPaLIMAM BUCMYTa CTPOAT
rpagyvpoBOYHbIA rpaduk.

15.4.4 BeinonHeHue aHanuaa

15.4.4.1 Obwme TpeboBaHWs kK MeToAam aHanmaa u TpebosaHus 6€30MacHOCTU NPU BLINOMHEHUW aHaNU30B
— B COOTBETCTBUW C pasdenamv 3 n 4.

15.4.4.2 Hasecky megu maccoii 5,0000 r (npu Maccoroii gone BucmyTa ot 0,0003 % go 0,005 %) n 1,0000 r
(Npu MaccoBoit Aone BucMyTa cabile 0,005 %) NnoMeLLatoT B cTakaH BMECTUMOCTbI0 400 cm® 1 pacTeopsioT B
o6beme oT 20 40 25 cm® a30THON KCNoThI, pasbasnerHoit 1:1. HarpesatoT 10 yAaneHus okcuaos a3oTa. 3atem
npunmeatoT 250 cm® Boakl 1 5 cM® pacTBopa ereaa, HarpesaloT 40 TemnepaTtypsl oT 60 °C go 70 °C. Ao6asnsioT
aMMUWaK B TaKOM KONNYeCTBe, 4ToBbI BCS Me/b NepeLLnia B aMMUauHblii komnnekc, v elle 5 cm®. BolaepxusatoT
npu Temnepatype 70 °C go koarynsiuum ocagka. lMocne atoro hunbTpyloT Yepes huUnbTp cpeaHert MNoTHOCTU
«benasa neHTa» 1 NPOMbIBAOT 0caaok Ha huneTpe 2—4 pasa ropssunm pactsopom ammuaka (1:99). Ocagok Ha
unbTpe pacTeopsoT B 10 cM® ropsiuero pacTeopa consiHoi KMCNOThI, NPOMbLIBAOT 2—3 pasa ropsiueii BoAoi.
PacTBop 0XNaxaaroT, MOMeLLaloT B MepHyto Konby BMecTUMOCTbI0 25 cm3, pasbaBnaioT BOAON A0 METKN 1 nepe-
MeLLMBatoT.

MamepstoT onTUyecKyto NAOTHOCTE pacTBopa npuv AnuHe BonHbl 223,1 HM 0QHOBPEMEHHO C pacTBOPOM
KOHTPObHOrO OMbITa U pacTBOpaMu A4J1s1 NOCTPOEHWS rpadyvpoBOYHOTO rpaduka.

Maccy BucMyTa ycTaHaBnMBaloT Mo rpagynpoBOYHOMY rpaduky.

JonyckaeTcsa onpegeneHve B aHanusmpyemom pacteope cypbmbl (0T 0,0005 % go 0,02 %), onosa (ot
0,01 % go 0,06 %) 1 ceuHua (o1 0,0005 % go 0,005 %).

15.4.5 O6pab6oTka pe3ynbLTaToOB aHanus3a

15.4.5.1 Maccosyto gonto sucmyTta X, %, BbIMMCAOT Mo hopmyne

m
X=— (26)
rae my — Macca BUCMyTa, HaiaeHHas no rpagynpoBOYHOMY rpaduky, Mr;
m — macca HaBecku Meaw, T.

15.4.5.2 3a pesynbTaT aHanusa npuHUMaroT cpegHeapudMeTmdeckoe sHaveHue AByxX napannensHbiX on-
pegeneHnin Nnpu ycnoeuu, 4To abconioTHas pazHOCTb MEXAY HAMMU B YCIIOBUAX MOBTOPSIEMOCTU He NpeBbiaeT
3HayveHWUi (Npu goBepuTenbHOR BeposiTHocTu P = 0,95) npegena NOBTOPSIEMOCTU £, PUBeAEHHbIX B Tabnuue 15.

Ecnu pacxoxgeHune Mexay HanbonbLMM 1 HaMMeHbLUMM pesyrbTaTamu napannenbHbIX ornpegeneHuii
npeBbilLaeT 3Ha4YeHVe npedena NoBTOPSAEMOCTH, BbIMOMHSAIOT NpoLeaypbl, U3NoXeHHbIe B cTaHaapTe [2] (noa-
MyHKT 5.2.2.1).
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15.4.6 KoHTpoOnb TOYHOCTU pe3ynbTaToOB aHanusa
KoHTponb TOYHOCTU pe3ynbLTaToB aHanmM3a — B COOTBETCTBUM € 3.14.
15.4.7 OchopmMmneHue pesynbTaToB aHanusa
PesynbTathl aHanusa oopMsioT B COOTBETCTBUM € 3.15, 3HaYeHNa NorpeLlHOCTY pesynbTaToB aHanmsa
A npueegeHsl B Tabnuue 15.

16 MeToa onpegeneHns MaccoBOl AONU XpoMa U Kagamusi

16.1 O6bnacTe NnpuMeHeHUsA

HacToswwnii pasgen yctaHaBnvMBaeT onpeaeneHne Maccoso A4onn xpoma B gnanasoHe ot 0,00005 % go
0,00055 % v kagmus B gnanasoHe ot 0,00002 % ao 0,00060 % B Mean aToMHo-a6CcopGLUOHHBIM METOOOM.

16.2 Tpe6GoBaHUs K NOrpeLHOCTM aHan13a

MorpeluHOCTL pesyneTaToB aHanvMaa MaccoBol 40N XpoMa W KagMusl, 3HaveHs npeaenos NoBTOPSEMOC-
TV 1 BOCMPOWN3BOAUMOCTM A151 AOBEpUTENbHON BeposiTHoCcTH P = 0,95 AomkHbl COOTBETCTBOBATL NPMBEAEHHEIM B
Tabnuue 17.

Ta6bnuyal7
B npoueHTax
MorpewHocTb Mpenen
AvanasoH pesynbTaToB

Komnoxert MaccoBbIX foneli KOMNOHeHTa aHanmaa £ A MOBTOPAEMOCTH Bocnpous-
r (n=2) Bogumoctn R

Xpom Or 0,00005 po 0,00015 Bkntoy. 0,00004 0,00004 0,00006
Ce. 0,00015 » 0,00055 » 0,00010 0,00010 0,00014

Kagmwnin Or 0,00002 go 0,00005 Bkmtou. 0,00002 0,00002 0,00003
Cs. 0,00005 » 0,00015 » 0,00003 0,00003 0,00004

» 0,00015 » 0,00045 » 0,00006 0,00007 0,00009

» 0,00045 » 0,00060 » 0,00018 0,00020 0,00025

16.3 OnpegeneHne MaccoBOW AOMNU XpoMa

16.3.1 CpeacTBa M3MepeHU, BCrioMoraternbHble YCTPOMUCTBa, MaTepUansl, pacTBopbl

Mpwv BLINONHEHUN aHaNM3a NPUMEHSIIOT CrieaytoLLve CpeacTBa U3MepeHnii, BCoMoraTesbHble YyCTPONCTBa:

- ANEKTPONN3HYI0 YCTAHOBKY NMOCTOSIHHOMO TOKA;

- anekTpoAapbl M3 MnatuHel cetyatblie no FOCT 6563;

- cnekTpohoTOMETP aTOMHO-a6COPOLIMOHHDIA C UCTOUHUKOM U3MNYyYEeHUA Ha XpOM;

- KOMNpeccop BO3AYLUHbIN;

- Becbl NabopaTopHble cnelyansHoro knacca TodHocTu no FOCT 24104;

- kon6bl MepHble 2—100—2, 2—1000—2 no FOCT 1770;

- npobupkn N—2—10—0,2 XC no NOCT 1770;

- ymnuHapbl 2—100—2 no FOCT 1770;

- crakaHbl H-1—50, H-1—100, H-1—250, H-1—400 TC no FOCT 25336;

-nunetkm 1—2—1—5u 1—2—1—10no FOCT 29227;

- CTEKJ10 YacoBoe.

Mpy BbINONHEHUW aHanU3a NPUMEHSIOT crieayloLLue MaTepuarbl, pacTBopbI:

-auetuneH no FOCT 5457;

- KUCNOTY a30THYH0 0cob0oi UncToThl N0 FTOCT 11125 unu kucnoty azoTHyto no FOCT 4461, npokMnaYeHHyo
[0 yaaneHvs1 OkcugoB asoTa Unu neperHaHHyo B KBapLieBoM annaparte, pasbasneHHyio 1:1;

- KUCTOTY COoNsAHY0 0coboli YncToThl No FTOCT 14261 unum kucnoTy consHyto no FTOCT 3118, pas6asneHHyto
1:1;

- KUCIIOTY cepHyt oco6oi uucToTbl no FTOCT 14262 unu kucnoty cepHyto no FOCT 4204, pas6aBneHHyto

1:1;

- Kanuin asyxpomosokuchblii no MOCT 4220, nepekpucTannv3oBaHHbIA U BbICYLLEHHbIA A0 NOCTOAHHOW
mMaccbl npu Temnepatype ot 140 °C go 150 °C;
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-xpoM no FOCT 5905;

- meapb no FOCT 859, pacTBop MaccoBoii koHLeHTpaumm 20 r/am®;

- kKanui xpomosokucnbli no FTOCT 4459;

- Bogy anctunnmposaHHyto no FOCT 6709, gononHutenbHo ouuweHHyto no FOCT 4517 neperoHkol B
KBapLieBoM annapare (Mnu CTekIsiHHOM npubope);

- Bogopoaa nepokeua no FOCT 10929;

- CO coctaBa Meau ¢ aTTecToBaHHON XapakTepuUCTUKOA Xpoma (KagMmust).

16.3.2 MeTop aHanusa

MeTog 0CHOBaH Ha U3MepEeHUU NOTMOoLLEeHUSI pE30HAHCHOW NIMHUK XpomMa Npu AnuHe BorHbl 357,9 HM npu
BBEAEeHUV aHaIM3npyeMoro pacTeopa B nnamMs aLeTuneH-so3ayx nocre oTaeneHs Meay arekTposiM3om.

16.3.3 NoaroToBKa K BbLINONMHEHMIO aHanusa

16.3.3.1 MNpuroToBneHne pacTBOPOB XPOMa M3BECTHOM KOHLIEHTpaLMu

Pactesop A

MeTopa 1: HaBecky ABYXPOMOBOKUCIIOrO Kanus maccoit 0,2828 r, npeasaputenisHO nepekpucTaniiv3oBaH-
HOrO U BbICYLLEHHOrO, MOMELLAIoT B CTakaH BMecTUmocTbio 100 cm®, npunueatoT 20 cm® Boabi v nepemeLunBsaioT
[0 pacTBOpeHWs HaBecku. 3aTeM Ao6GaBnaoT 1 cM® cepHOIA KUCTOThI U, NOCHE OXNTAaX/AEHNS, NPUNMBAIOT NepoK-
cug Bogopoda Ao npekpalleHnsi bypHoro BbigeneHusi rasa. OctaBnsioT Npu KOMHaTHOW TeMrnepaTtype A0 MOSHOro
NCUYE3HOBEHMWSA XKeNTol okpacku (HEeCKONbKO YacoB). 3aTem nepeBogsiT B MepHyl konby BMECTUMOCTbIO
1000 cm®, npunueatoT 10 cM® conAHOM KUCMOTLI, pa3baBnsoT BOAOA A0 METKU U NepeMeLLUBaIoT.

1 cm® pacTBopa A cogepxuT 0,1 Mr Xpoma.

MeTtoa 2: Hasecky xpoma maccoit 0,1000 r nomeLuatoT B cTakaH BmecTuMmocTbio 100 cm®, poGasnsioT
10 cM® consHOM KMCMOTBI 1 HAarpeBatoT 40 PaCTBOPEHMUsI HABECKU Ha KUMsILLel BoasiHOI 6aHe. 3aTeM pacTBop
ynapuBaloT 0 CyXux coneil, 106aBnsioT 5 cM> a30THON KMCNOTEI, U PACTBOP BLINAPUBAIOT A0 BNAXKHLIX CONENA.
Onepauuto 06paboTki conen asoTHOW KUCTIOTOM NPOBOAAT ellle Tpu pasa. K BnaXkHbIM consim B cTakaHe npunuea-
toT oT 50 Ao 70 cM® a30THOM KUCHOTHI, pasbaBneHHoi 1:1, nomeLLaloT NONYyYEeHHbIA PAcTBOP B MEPHYIO KONBY
BMECTUMOCTbH0 1000 cM®, AONMBAIOT A0 METKU a30THOM KUCTIOTOM, paz6aeneHHoi 1:1, 1 nepemeLlLnBaloT.

OT nony4eHHoro pacTsopa oTéupaloT anukeBoTHYo YacTb oT 10 ao 20 cm® 1 noMeLLaloT ee B CTakaH BMECTU-
mMocTbio 50 cM® 4ns npoBepk) Ha NPUCYTCTBME B PACTBOPE XMOPUA-MOHA C UCMONB30BAHEM a30THOKUCIOro
cepebpa. Ecnv B pacTBope 06HapyxeH Xnopua-uoH, 06paboTky Npobbl Xpoma a30THOW KUCNOTOW NOBTOPSIIOT.

MeTog 3: HaBecKy XpPOMOBOKMCNOro kanua maccoi 0,3735 r nomeLLaloT B MEPHYHO KONBY BMECTUMOCTLHO
1000 cm®, pacTBOpPSIOT B BOAE, AOBOAAT 40 METKV BOAON 1 NepeMeLLIMBaloT. PacTBOp roToBAT nepe NpUMeHeH!-
€M, ero CBOWCTBa COXPaHSAOTCA B TeYEHMEe OOHUX CYTOK.

Pacteop b

AnvkeoTHyto yacTb (10 cm®) pacTeopa A NoMeLLakT B MepHyto konby BmecTuMocTbio 100 cm3, pasbasnsioT
BOOOW 0 METKU 1 NepeMeLLnBatoT.

1 cm® pactBopa B cogepxut 0,01 Mr xpoma.

16.3.3.2MNpuroToBneHe pacTBOPOB CpaBHEeHUs

B MepHble kon6bl BMecTumMocTbio 100 em® kaxaas nomeliatot 0; 1,0; 2,0; 5,0 n 10 cm® pacteopa B, uto
cooteeTctByeT0; 0,1;0,2;0,51 1,0 mr/am® xpomMa, 4OBOAAT BOAON A0 METKU U NepeMeLLMBaloT.

16.3.3.3 MocTpoeHue rpagympoBoYHOro rpachmka

PacTtBopbl cpaBHeHUs1 pacnbINsAT B NIaMeHn aueTUneH-Bo3ayX, PerucTpupys nornoLieHue npu anuHe
BOMHbI 357,9 HM ANA BCeX rpafyMpoBOYHbLIX PACTBOPOB, MOCNeAoBaTeNbHO OT MEHbLLENR MAacCOBOMR KOHLEHTpa-
Lumn k 6onblueit 1 B o6paTHOM nopsigke.

Mo nony4eHHbIM 3Ha4YeHUAM ONTUYECKMX NITOTHOCTEN PACTBOPOB M COOTBETCTBYHOLLMM UM 3HAYEHWSIM Mac-
COBBbIX KOHLIEHTPpaLWA CTPOAT rpagyvpoBOYHbIA rpadhuk B MpAMOYronbHbIX koopauHaTax. Mpu nocTpoeHuu rpadpu-
Ka Ans kaxxgol TOYKU UCNIoNb3YOT cpegHee 3HaYeHne ABYX U3MePEeHUIA ONTUYECKON MNOTHOCTH.

16.3.3.4 MocTpoeHne rpagynpoBoYHOro rpadmka npu onpeaeneHn MaccoBoi KOHLEHTpaLUm KagMus noc-
e U3MepeHnst MacCoBOW KOHLIEHTpaLMmn XpoMa

[nst nocTpoeHWs rpagynpoBoYHOro rpacduka roToBSIT pacTBOPbI KaAMUS U3BECTHOW KOHLIEeHTpauuun. [ins aTo-
ro B MepHble konbbl BMecTUMocTbio 100 cm® kaxaas nomelyatot 0;0,2; 0,4; 1,0; 2,0; 4,0; 10,0 cm® pacteopa b 1
1,0 cm® pacTBOpa A, MPUrOTOBMEHHBIX Mo 16.4.3.2, uyTo cooteeTcTByeT 0; 0,01; 0,02; 0,05; 0,1;0,2; 0,51 1,0 mr
(0,0; 0,1; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0 mr/am®) kagmusi. [lonueatoT BOAOH A0 METKM, MepemelLnBatoT. PacTeopel
pacnbINST B NaMeHn aueTueH-Bo3ayx 1 M3MepsitoT NOrmoLeHne NMHUA KagMUs Npy anvHe BofHbl 228,8 Hm
nocrnegoBaTeslbHO Mo BO3pacTaH/io MaccoBOW KOHLEHTpaL/MK 3fIeMeHTa B pacTBope 1 B obpaTtHom nopsigke. Mo
Mony4eHHbIM AaHHBIM CTPOAT rpaAyVpPOBOYHLIRA rpadimk B MPSIMOYrofbHBIX KOOpAUHATaX.
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16.3.4 BbinonHeHue aHanusa

16.3.4.1 O6wwume TpeboBaHMA K METO4AM aHaNM3a, cpeAcTBaM U3MepeHui 1 TpebosaHus 6esonacHoCTy Npu
BbINOSTHEHWUN N3MEePEHUN — B COOTBETCTBUM ¢ pasaenamu 3un 4.

16.3.4.2 Maccosyto 010 XpoMa U KaaMus onpeaensioT He MeHee Yem no ABYM Haseckam mean. OgHo-
BpeMEeHHO C NpoBeJeHUeM aHan1aa B TeX XXe YCNoBUsSIX MPOBOAAT ABA KOHTPOIbHLIX ONbITa Arsi BHECEHUS COOT-
BETCTBYHOLLE NONPaBK/ B pe3ynbTaT aHanu3a, BbluMTasl 3Ha4eHue KOHTPOSbHOTO onbiTa U3 pesyrnbsTarta onpege-
NeHnsi Npy aHanuse Npoobbl.

16.3.4.3 Macca HaBeCck1 Mean U BMECTUMOCTb MEPHOW NOCY/bl B 3aBUCMMOCTU OT MacCOBOW A0NMU Xpoma
npveegeHsl B Tabnuue 18.

Ta6bnuua18

MaccoBas gons xpoma, % Macca HaBecku, r BMGC;::;I(;(I:I: cn:ﬂepuoﬁ Macci;:;l:/;: ﬂpa:ﬂc;raope
Or 0,00005 po 0,00015 Bkmtou. 4,00 10,0 0,4
Ce. 0,00015 » 0,00055 » 2,00 10,0 1,0

16.3.4.4 HaBecky Meay NOMELLialoT B CTakaH BMECTUMOCTLI0 250 cm®, npunveatoT ot 20 Ao 30 cm® a30THOIA
KucnoThl, pasbasneHHor 1:1, HakpbIBaOT YaCOBLIM CTEKIOM U BblAepXKUBaloT 6e3 HarpeBaHWA Ao NpekpalleHns
BblAeNeHnsl OKCUAOB a3oTa. 3aTeM CTeK0 CHUMAIOT, 0OMbIBAIOT ero BOAOW Haf CTakaHOM, PacTBOP B CTakaHe
HarpeBsaloT 4O pacTBOPEHUS HaBECKM.

MpunueatoT Bodbl Ao 06bema 200 cm® u fo6aBnsioT 5 cM> cepHOl KUCMOTLI, pasbasneHHol 1:1. B nony-
YeHHbIA pacTBOpP OMycKaroT MIaTUHOBbIE ceTYaTble 3N1eKTPOAbI U NOABEPraloT 3MEKTPONU3Y NPpU MIIOTHOCTU TOKa OT
2,0 o 3,0 A/am® v HanpskeHur oT 2,2 1o 2,5 B npu nepemelumeanmu. Koraa pacTsop 06ecLBETUTCS, 3NeKTPoni3
npekpaLlaroT. A1eKTpodbl BbIHUMAOT 1 MPOMbIBaOT BOAOW, @ 311eKTPONUT ynapuBeatoT 4o CyxXux conei. 3atem
COMM pacTBopstoT B 06beMe oT 3 40 5 cM® consaHol KUCoTkl, pasGasrneHHoii 1:1, M pacTBOp NOMeLLAI0T B Mep-
Hyto NpoburpKy BMecTUMOCTbio 10 cM®, JoBOASAT 4O METKM BOAOIA U nepemMeLlnBatoT.

Mony4eHHbIN pacTBOp, PACTBOPbLI KOHTPOMBHOMO ONbITa U PACTBOPLI CPABHEHWUA PacnbINAT B 06oraLleHHOM
BO3AYLLIHO-aLLETUIIEHOBOM MNIaMEeHW, perncTpupys nNornoLeH1e npy anuHe BosHel 357,9 HM. Ycnoeusa nsmepeHns
noaduparoT B COOTBETCTBUM C MapKoii (Moaenbio) ucnonbayemoro npubopa.

Ona rpagynpoBky npubopa NpuMeHsItoT pacTBOPLI CpaBHEHUSA MacCOBOW KOHLIEHTpauun xpoma oT 0,1 ao
1,0 mrigm®.

16.3.4.5 MNocne n3amMepeHrst MacCcoBOW KOHLIEHTPaLuW Xpoma B aHanmampyeMom pacTeope AonyckaeTcs Npo-
BOOUTL OnpeaerieHne MacCcoBON KOHLLEHTpaUunM KaaMUA, pacnbinss pacTBoOp B MiaMeHu aueTUNeH-Bo3ayX 1 us-
Mepsa NornoLeHne pe3oHaHCHOW TMHUK KagMus Npy AnuHe BofHbl 228,8 HM. Maccy kagmua onpeaensiioT no
rpagyvpoBOYHOMY rpaduKy, MTOCTPOEHHOMY, Kak ykaszaHo B 16.3.3.4.

16.3.5 O6paboTka pe3ynbLTaToB aHanus3a

16.3.5.1 Maccosyto gonto xpoma X, %, BbIMUCAAIOT No hopmyne

X=(n11_m2)v

m 10000 ’ (27)

roe mq — MaccoBasi KOHLEHTpaLMs XpoMa B aHanunsnpyemom pacTteope, HaiaeHHast o rpagympoBOYHOMY rpa-
cbuky, mr/am®;
m, — KOHLEHTPaLWsi XpOMa B pacTBOpPe KOHTPONLHOTO onbiTa, Mr/AMS;
V — BMECTUMOCTb MepHOIi NpoGupku, cm;
m — Macca HaBecku Meaw, T.
AHaNorMYHO pacc4MTLIBaOT MAcCOBYIO AOMI0 KaagMUA.
16.3.5.2 3a pesynbTar aHanusa NnpvHUMaloT cpegHeapudmeTyeckoe 3HavyeHne ABYX naparnnenbHbiX or-
pepeneHuii Npu ycnosuu, 4To abconioTHas pa3HOCTb MeXAY HUMU B YCIIOBUSIX MOBTOPSIEMOCTU He NpeBbiaeT
3HayeHu (Npy goBepuTensHoOW BeposiTHocTu P = 0,95) npeaenos NOBTOPSIEMOCTU I, NpuBedeHHbIX B Tabnuue 17.
Ecnu pacxoxgeHve mexay pesyrnbTatamu napannenbHbix onpegeneHuii NpesbillaeT 3HavyeHe npeaena
NOBTOPSIEMOCTH, BLINOMHSIOT NpoLeaypbl, U3NoXKeHHble B cTaHgapTe [2] (nognyHKT 5.2.2.1).
16.3.6 KoHTponb TOYHOCTU pe3ynbLTaToB aHanu3a
KoHTpormb TOUHOCTU pe3ynbTaToB aHanusa — B COOTBETCTBUU € 3.14.
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16.3.7 OchopmMneHune pe3ynbLTaTOB aHanu13a

PesynbTathl aHanusa ohopMisioT B COOTBETCTBMU € 3.15, 3HAYEHUsI MOrpeLIHOCTU pe3ynbTaToB aHannsa A
npvBeaeHs! B Tabnuue 17.

16.4 OnpegeneHne MaccoBOW AONU KagMUs

16.4.1 CpeacTBa UsMepeHUM, BCnomoratenbHble YCTPONCTBA, MaTepUansbl, pacTBOpPbI

Mpu BbINONHEHUW aHanNM3a NPYMEHSIOT creaytoLLme cpeacTBa U3MepeHnii, BCrIoMoraTerbHble YyCTPoNCTBa:

- cnekTpodoTOMETP aTOMHO-abCOPBLMOHHBIA C UICTOYHMKOM U3NYHEHUSI Ha XPOM;

- KOMMpPEeccop BO3AYLUHbIN;

- Becbl abopaTtopHble crieluansHoro knacca tounoctu no FOCT 24104,

- ctakaHbl H-1—100 TXC no FOCT 25336;

- konbbl MepHble 2—100—2, 2—1000—2 no FOCT 1770;

- umnungp 2—100—1 no FOCT 1770;

- NMANETKN He HWxe 2-ro knacca TodHocTh no FOCT 29169 n FOCT 29227.

Mpu BEINONHEHUY aHanNM3a NPUMEHSIIOT cneaytoLme maTepuanbl, pacTBOpbI:

-auetuneH no FOCT 5457,

- KUCNOTY a3oTHYt ocoboit unctoTel No FOCT 11125 unu kucnoty aszoTHyto no FOCT 4461, paz6asneHHyio
1:1;

- Meab no FOCT 859, pacTBOp MaccoBo KoHLeHTpaLwu 20 r/am3;

- kagMuii no FOCT 1467, mapka Kao.

16.4.2 MeToa aHanu3a

MeTog ocHOBaH Ha U3MepeHUN NOrNOLWEHUA PE3OHAHCHOW NUHUM KaaMuUsl Npy AnNvHe BOSHbI 228,8 HM npu
BBEAEHWM aHanM3npyemoro pacteopa B BO3AyLIHO-aLeTUIeHOBOE Niamsl.

16.4.3 NMoaroToBKa K BbIMOMHEeHUIO aHanu3a

16.4.3.1 Mpu NPUroTOBNEHMM pacTBOpa Mean MaccoBOl KOHLIEHTpaLmm 20 r/am® HaBecky Mey Maccoi
2,00 r pacTBOPSIIOT NpY HarpeeaHun B o6beme oT 15 o 20 cm® a30THON KMCNOTHI A0 YAANEHNst OKCMAOB a30Ta.
OxnaxagatoT 1 NoMeLLaloT pacTBOp B MepHyto konby BMectumocTbio 100 cM®, aonuBeaioT Ao MeTku BOAOM 1
nepemeLLMBatoT.

16.4.3.2 MpuroToeneHune pacTBOpoB KagMUsi USBECTHON KOHLIEHTpaLmn

PacTtBop A: Hasecky kagmust maccon 1,0000 r pacTeopsitoT B 15 cm® a3oTHoI kucnoThl U 10 cm® Boab! nNpu
HarpeBaHu1 4o pacTBOPEHUS HABECKU U NpeKpaLLeHUs BbigeieHUa NapoB OKCUAOB a3oTa. 3aTem pacTBop nome-
LatT B MepHyto konby BMecTumocTbio 1000 cm®, pa3BaBnaoT BOAOI A0 METKW M NepeMeLLM1BaloT.

1 cm® pacTBopa A cogepkut 1 Mr kaamus.

PacTtBop B: 0T61patoT nuneTkoit 5 cM® pacTeopa A 1 MOMeLLaloT B MepHYIo korby BMecTUMocThio 100 cm®,
pa3baBnsAT BOAOK 40 METKM M NEPEMELLMBAIOT.

1 cm® pactBopa b cogepxut 0,05 Mr kaamus.

PacTBop B: ot6upatot nunetkoit 10 cm® pacTsopa B 1 nomewwaoT B MepHyo KOGy BMECTUMOCTbLIO
100 cm®, pa3baBnsAoT BOAOH 10 METKM M NepeMeLLnBaloT.

1 cm® pacteopa B cogepxuTt 0,005 Mr kaamus.

16.4.3.3 MocTpoeHue rpagynpoBoYHoro rpaduka

B MepHble konbbl BMecTuMocTbio 100 cm® kaxxaas nomewatoT: 0; 0,5; 1,0; 3,0; 5,0; 10 cm® pacTtBopa B, uto
cooteeTcTByeT 0; 0,0025; 0,005; 0,015; 0,025; 0,050 Mr kagmus. MpunusatoT no 50 cm® pacTeopa Meaw, pasbas-
NAOT BOAOW A0 MeTKM U nepemMelunBatoT. MpagynpoBOoYHbIE PACTBOPLI PACTbIISAIOT B NlaMeHN aueTuneH-Bo3ayXx,
PErncTPUpYs NOrnoLeHne JIMHAW KagMust py AIMHe BOSHbI 228,8 HM nocregoBaTenbHO OT MeHbLUEe! K 6onbLuen
MaCCOBOM KOHLEHTpaLMmn 1 B 0bpaTHOM nopsiake.

Mo nonyyYeHHbIM 3HaYEHWUSIM ONTUYECKUX MAOTHOCTEN rpadyMpOBOYHBLIX PACTBOPOB U COOTBETCTBYHOLLMM UM
3HaYeHUAM MaCcCOBbIX KOHLIEHTpaLUIA Kaamust CTPOAT rpadhuk B NPAMOYronbHbIX koopguHaTax. Mpu noctpoexHnn
rpadhrka ans Kaxgon TOUKM UCMONb3YIOT cpegHee 3HaueHWe ABYX M3MEPEHUI ONTUYECKOW NOTHOCTU.

16.4.4 BbinonHeHne aHanu3a

16.4.4.1 O6Lume TpeGoBaHUA K METOAAM aHanNW3a, cpeacTBamM u3aMmepeHun n TpeboBaHua 6e3onacHOCTU NpU
BbIMNONTHEHUN U3MEPEHNIA — B COOTBETCTBUM C paszaenamm 3 u 4.

16.4.4.2 MaccoByto 4on0 KagMus onpeaensiloT He MeHee YeMm Nno AByM HaBeckam Meau. OaHOBPEeMeHHO
C NPOBeAeHVEeM aHanu3a B TEX XKe YCNOBUSIX NPOBOAAT KOHTPOSIbHBIA OMbIT A1 BHECEHUA COOTBETCTBYIOLLEN
nonpasky B pe3ynbTaTt aHanvaa, BbiuuMTas 3Ha4eHne KOHTPOSIbHOIO OMbITa U3 pesynbTaTa onpeaeneHuns npu aHa-
nuse npobel.

16.4.4.3 HaBecky Meau Maccoii 1,0000 r nomeLLatoT B cTakaH BMecTUMOocTbio 100 cm®, npunusatot ot 10
Ao 15 cM® a30THOM KUCNOTbI 1 OCTaBNstOT 6€3 HarpesaHus [0 NPeKpalLeHus BoiaeneHus Napos OKCUAOB a3oTa.
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3aTeM pacTBOp HarpesatoT 40 NOHOTO PacTBOPEHUs HaBecku, Ao6aBAsAT oT 30 Ao 50 cm® Bogsl M NoMeLLaroT
MonyYeHHbI pacTBOp B MepHYIo konby BMecTMocTbio 100 cm®, pas3basnsioT BOAO 40 METKM 1 NepeMeLLnBaloT.
PacTBop pacnbinsioT B NaMeHn aLeTUNeH-Bo3ayX 1 U3MePSIHOT NOTNOoLWeHMe NTUHUM KagMUst NPy AMIMHE BOJTHbI
228,8 HMm.

Maccy kagMmusi onpedensoT Mo rpaayrpoBoYHOMY rpaduky.

Ycnosus n3mepeHns noagéuparoT B COOTBETCTBUM C UCMONb3yeMbIM Npubopom.

16.4.5 O6pabGoTka pe3ynbTaToB aHanus3a

16.4.5.1 Maccosyto gonto kagamus X, %, BblMUCNSAIOT 1o popmyne

__M
“ m10°’

(28)

roe my — macca kagmus B npobe, HageHHas no rpagyMpoBOYHOMY rpaduky, Mr;
m — macca HaBecku Meau, T.

16.4.5.2 3a pesynbTat aHanunaa NpUHUMaloT cpeagHeapucMeTUIecKoe 3HaYeHe ABYX NapannenbHbIX on-
pegeneHuii Npu ycrosum, YTo abCcontoTHas pasHoCTb MeXay HUMKW B YCIIOBUSIX MOBTOPAEMOCTU He NpeBbiaeT
3HadeHwuiA (Mpy goBepuUTeNbHON BeposTHocTW P = 0,95) npegena NnoBTOPsSieMOCTU 1, NpuBeAeHHbIX B Tabnuue 17.

Ecnu pacxoxgeHve mexay pesyneTatamu napannenbHblX onpegeneHuii npesbillaeT 3HaveHue npegena
MOBTOPAEMOCTH, BBIMOMHSIIOT MPoLeaypbl, U3NOXeHHbIe B cTaHaapTe [2] (moanyHKT 5.2.2.1).

16.4.6 KoHTponb TO4YHOCTU pe3ynbLTaToB aHanu3a

KOHTponb TOMHOCTU pe3yrbTaToB aHanusa — B COOTBeTCTBUM € 3.14.

16.4.7 OchopmneHue pesynbLTaToB aHanusa

PesyneTaThl aHanvsa oopmMrsioT B COOTBETCTBUU € 3.15, 3HAYEHUA NOrPELUHOCTU pe3ynbTaTos aHanusa A
npuseaeHsl B Tabnumue 17.

17 MeToa cnekTpanbHOro aHanusa ¢ (oTO3NEKTPUUYECKON perucrpaumven
cnekTpa

17.1 O6nacTb NpUMeHeHUs

B HacTosilLem pa3gene ycTaHOBMAEHO onpeaeneHne MaccoBbixX Aonen npumeceit B mean no FOCT 859 B
AvanasoHax, npusedeHHbIX B Tabnuue 19, MeToAoM aTOMHO-3MUCCUOHHOM CNEKTPOMETPUN ¢ DOTO3NEKTpUIEC-
KOWM peructpaumeit cnektpa.

Tabnwuuyal9
B npoueHTax
Onpegensemslii Ll,manaaf)H MaCCOBbIX Onpepensaembiid [uanasoH mMaccoBbiX
anemeHT ponei anemeHTa anemeHT poneii anemexta

Buemyt Ot 0,00006 o 0,015 Bkntou. Cypbma O71 0,00015 go 0,090 BkrtOu.
CeneH OT 0,00008 go 0,00030 Bkrtou. MbiWwbsiK Ot 0,00005 go 0,030 Bkrito4.
Tennyp OT1 0,00010 go 0,00030 BkrtOY. Mapraney, Ot 0,00005 go 0,0030 BkrtOu.
Hukenb Ot 0,00010 go 0,30 Bkntou. XKeneso Ot 0,00010 go 0,080 BknoY.
LnHk Ot 0,00010 go 0,0060 Bkntoy. CBuHey Ot 0,00015 po 0,060 BkrtOv.
KpemHuui OT 0,00004 go 0,0010 BkritoM. Cepa Ot 0,0005 go 0,030 Bkniou.
Onoeo Ot 0,00008 po 0,090 Bkritou. Cepebpo Ot 0,0006 go 0,0060 Bkrtoy.
KobGanbt Ot 0,00005 go 0,00020 sknioM. Kapgmui Ot 0,00004 go 0,00015 Bknitou.
docdop Ot 0,00004 go 0,090 Bkritou. Xpom Ot 0,00004 oo 0,00060 BkntOY.

17.2 Tpe6oBaHuUsA K NOrpPeLIHOCTU U3MEPEHUI

MorpellHOCTH pesynbTaToB U3MEPEHUIA MacCoBbIX A0S1E 3/1IEMEHTOB, 3HauYeHWsi Npeaenos NOBTOPAEMOCTH
1 BOCMPOU3BOAMMOCTMW ANs AoBepUTenbLHOW BeposaTHOCTM P = 0,95 A0MmkHbI COOTBETCTBOBATL NPUBEAEHHBLIM B
Tabnuue 20.
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Tab6nuua20
B npoueHTax
MorpewHocTb Mpepen
Havnmenosanune HnanasoH pesynbTaToB
anemeHTa MAaCCOBbIX AONEN 3nemeHTa U3MEpeHUid = A NOBTOPAEMOCTU BOCMpPOU3-
r (n=2) BogumocTn R
Ot 0,00006 go 0,00030 Bkrmtou. 0,00006 0,00005 0,00008
Ce. 0,00030 » 0,00050 » 0,00017 0,00017 0,00023
Bucmyt » 0,0005 » 0,0015 » 0,0004 0,0003 0,0006
» 0,0015 » 0,0050 » 0,0009 0,0009 0,0013
» 0,006 » 0,015 » 0,002 0,002 0,003
CeneH OT1 0,00008 go 0,00030 BkrtOY. 0,00007 0,00005 0,00009
Tennyp O1 0,00010 go 0,00030 BkrtOY. 0,00006 0,00005 0,00008
Ot 0,00010 go 0,00030 Bkrtou. 0,00006 0,00006 0,00008
Ce. 0,00030 » 0,00100 BkmtoOu. 0,00018 0,00019 0,00025
» 0,0010 » 0,0030 » 0,0006 0,0006 0,0008
Hukenb » 0,003 » 0,010 » 0,002 0,002 0,003
» 0,010 » 0,030 » 0,004 0,004 0,006
» 0,030 » 0,100 » 0,014 0,010 0,024
» 0,10 » 0,30 » 0,04 0,03 0,06
Ot 0,00010 go 0,00020 Bkrtou. 0,00009 0,00010 0,00012
LnHk Ce. 0,00020 » 0,00060 » 0,00015 0,00009 0,00020
» 0,0006 » 0,0020 » 0,0002 0,0002 0,0004
» 0,0020 » 0,0060 » 0,0005 0,0004 0,0006
Ot 0,00004 go 0,00015 Bkrtou. 0,00004 0,00003 0,00005
KpemHui Ce. 0,00015 » 0,00050 » 0,00006 0,00006 0,00009
» 0,0005 » 0,0010 » 0,0004 0,0004 0,0005
Ot 0,00008 go 0,00030 Bkrtou. 0,00006 0,00005 0,00007
Ce. 0,00030 » 0,00100 » 0,00014 0,00014 0,00020
» 0,0010 » 0,0030 » 0,0005 0,0004 0,0006
OnoBo » 0,0030 » 0,0090 » 0,0013 0,0013 0,0019
» 0,009 » 0,030 » 0,004 0,003 0,005
» 0,030 » 0,090 » 0,010 0,009 0,015
Ot 0,00005 go 0,00020 Bkmtou. 0,00005 0,00004 0,00008
Mapraney, Ce. 0,0002 » 0,0010 » 0,0001 0,0001 0,0002
» 0,0010 » 0,0030 » 0,0007 0,0006 0,0010
Ot 0,00015 go 0,00060 Bkmtou. 0,00009 0,00009 0,00015
Ce. 0,0006 » 0,0020 » 0,0004 0,0004 0,0006
Cypbma » 0,0020 » 0,0100 » 0,0015 0,0012 0,0020
» 0,010 » 0,030 » 0,005 0,004 0,008
» 0,030 » 0,090 » 0,012 0,012 0,018
Ot 0,00005 go 0,00020 Bkrtou. 0,00004 0,00004 0,00006
Ce. 0,0002 » 0,0006 » 0,0001 0,0001 0,0002
Mbiwbsk » 0,0006 » 0,0010 » 0,0004 0,0003 0,0005
» 0,0010 » 0,0030 » 0,0008 0,0007 0,0008
» 0,003 » 0,010 » 0,002 0,002 0,003
» 0,010 » 0,030 » 0,004 0,004 0,007
Xpom Ot 0,00004 go 0,00010 Bkmtou. 0,00003 0,00003 0,00005
Ce. 0,00010 » 0,00060 » 0,00007 0,00007 0,00009
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B npoueHTax

MorpewHocTb MNpenen
HaumeHoBaHue OuanasoH pesyneTaTtos
anemeHTa MacCCOBbLIX AOMel dnemeHTa M3MepeHuin £ A noeTopsemocTu BOCMNpOKn3-
r (n=2) sogumoctn R
Ot 0,00004 go 0,00015 Bknitov. 0,00004 0,00004 0,00006
Ce. 0,00015 » 0,00060 » 0,00011 0,00011 0,00015
» 0,0006 » 0,0010 » 0,0004 0,0003 0,0005
docdop » 0,0010 » 0,0030 » 0,0008 0,0007 0,0010
» 0,0030 » 0,0100 » 0,0014 0,0010 0,0020
» 0,010 » 0,030 » 0,004 0,003 0,006
» 0,030 » 0,090 » 0,011 0,011 0,015
Ot 0,00010 go 0,00040 Bkniou. 0,00009 0,00008 0,00011
Cge. 0,0004 » 0,0020 » 0,0003 0,0003 0,0004
Keneso » 0,0020 » 0,0060 » 0,0009 0,0007 0,0011
» 0,006 » 0,030 » 0,004 0,003 0,005
» 0,030 » 0,080 » 0,014 0,014 0,019
Ot 0,00015 go 0,00060 Bkniou. 0,00010 0,00010 0,00015
Cge. 0,0006 » 0,0020 » 0,0004 0,0004 0,0005
CeuHel » 0,0020 » 0,0060 » 0,0013 0,0013 0,0019
» 0,006 » 0,010 » 0,003 0,003 0,004
» 0,010 » 0,030 » 0,007 0,007 0,009
» 0,030 » 0,060 » 0,011 0,011 0,016
Kagmwuii Ot 0,00004 go 0,00015 Bkniou. 0,00003 0,00004 0,00007
KoGanbT Ot 0,00005 go 0,00020 BkntoM. 0,00005 0,00004 0,00007
Cepebpo Ot 0,0006 go 0,0020 Bkntou. 0,0002 0,0002 0,0003
Ce. 0,0020 » 0,0060 » 0,0004 0,0003 0,0004
Ot 0,0005 po 0,0015 Bkntou. 0,0002 0,0002 0,0003
Cepa Ce. 0,0015 » 0,0030 » 0,0004 0,0004 0,0006
» 0,0030 » 0,0100 » 0,0010 0,0008 0,0012
» 0,010 » 0,030 » 0,003 0,002 0,004

17.3 CpepcTBa MU3aMepeHUid, BcnomorartenbHble yCTPOUCTBA, MaTepuanbl, pacTBOpbI
Mpu BLINOMHEHUW U3MEPEHWA MPUMEHSIT cheaylolle CPeacTBa W3MepeHUid, BcrnomoraTesibHble

yCTpolicTBa:

- aTOMHO-aMUcenoHHbBIA cniekTpomeTp « SPECTROLAB S» 1nun aHanornyHbli;

- CTaHOK ANA 3aTOYKN NOBEPXHOCTHBLIX NPOo;
- komnpeccop Moaenu MI-7 unv aHanornyHbIR;

- MaHoMeTp AnanasoHoM uamepeHunin ot 0 o 10 MMa;
- neyb oumcTkK aproHa «Rare Gas Purifier MP-2000».

Mpu BLINOMHEHWN U3MEPEHWIA MPUMEHSIOT criegytoLLMe MaTepuansi:

- CO coctaea meaun FCO 7284—96 (komnnekt COM) unu apyrue énumskue no coctasy;
-aproHno F'OCT 10157,
- BO34yX CXKatblii nod gasneHuem ot 4 oo 6 MMNa.
17.4 MeTog uamepeHUn
MeToa 0CHOBaH Ha U3MepeHUM MHTEHCUBHOCTI CNEKTparbHbIX JIMHUA onpegensieMbiX 31eMeHTOB B aHan -
31pyeMomM obpasLie MOHOMUTHOM thopMbI M 0BpasLax cpaBHeHUs C UCNONb30BaHNEM aTOMHO-3MUCCUOHHOTO CreK-
TpomeTpa «SPECTROLAB S» unu gpyroro Tuna ¢ gyrosbiM 1 UCKPOBLIM UCTOYHUKOM BO3OYXaeHMSA 1 hoTO3eK-
TPUYECKor perncTpaumelt cnexkTpa.

17.5 MoAaroToBKa K BLINOMHEHUIO U3MEPEHUNA

17.5.1 NoaroTtoBka npubopa
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MoaroToeKy Npubopa K BbIMOMHEHWIO U3MEPEHWI NPOBOAST B COOTBETCTBUM C TpeGoBaHWsIMUN AelCTBYIOW e
WHCTPYKUMK Mo akcnnyaTtauum cnektpometpa «SPECTROLAB S».

CnekTpomeTp rpagyvpyoT npy cozgaHum meToga ¢ ucnonb3osaHnem CO coctaBa Meau U CTPOAT 3aBUCU-
MOCTb MUHTEHCUBHOCTY aHanUTUYeCKO IMHUKM OT MaccoBOW AOMNW ANA KaXA0ro onpeaensieMoro aneMeHTa. Mpu
AanbHelilwel paboTe BbIMOMHSIOT KOPPEKTUPOBKY FPagynpOBOYHbIX XapakTepUCTUK B COOTBETCTBUM C UHCTPYKLW-
el no akcnnyatauuu cnektpometpa «SPECTROLAB S».

17.5.2 Tpe6boBaHuA K npo6am

Mpobbl Ha U3mMepeHWe AOMKHbLI MOCTYNaTh B BUAE:

- MOHONWUTHOro o6pasLia (TemneTa), UMetoLLLero XoTsi bbl 0AHY MNOCKYO NOBEPXHOCTL ANAMETPOM He MeHee
20 MM 1 BbICOTOW He MeHee 10 MM;

- CTEpXHEWN.

Mpu NnpoBeaeHNn U3MepeHUii CTepXXHEBbLIX 0Bpa3LIOB UCNOMbL3YIOT aganTep UK NPOBOAAT NpeccoBaHne
CTepPXHS ANg Noy4eHUs1 NIOCKOK NOBEPXHOCTU.

17.5.3 NoarotoBka Npo6 K U3IMepeHUro

MoBepxHoCcTb NPObbI HenocpeACTBEHHO Nepes NpoBeAeHUeM nsmepeHusi obpabartbiBatoT Ha hpesepHOM
cTaHKe 1 Apyrom obopyaosaHun, obecneunsaioLLieM noryyeHne poBHON NoBepxXHOCTH B6e3 pakoBWH, LapanuH,
TPELLVMH Y LWNaKoBbIX BKNoYeHUH. O6paboTKy OCyLLEeCTBNSIIOT B COOTBETCTBUM € pabouer MHCTpyKUMel No aKen-
nyaTauum obopyaosaHus.

17.6 BeinonHeHue usmepeHun

17.6.1 Obme TpeboBaHWA K MeToAaM M3MepeHUiA U TpeboBaHUst 6e30NacHOCTY NPU BbIMOSIHEHUN U3Mepe-
HWUIA — B COOTBETCTBUN ¢ paszgenamn 3 n 4, otoop npob ans aHanmMsa — no FOCT 546, TOCT 4960, FOCT 24231
1 APYrUM HOPMaTUBHbLIM JOKYMEHTaM Ha KOHKPETHYIO NPpOAYKLMIO.

17.6.2 BbinonHeHWe nsMepeHUid oCyLLIeCTRISIIOT B COOTBETCTBUMN C UHCTPYKLMEN MO aKcnnyaTauum npubopa.
MaccoByto gonto npumMmecei onpedensoT napannensHo B AByX obpasuax. Ans kaxgoro obpasLa B Buae Temn-
neTa Wy CrpeccoBaHHOro CTEPXHS BbIMOHAOT Mo TpK U3MepeHust. [na kaxagoro obpasua B BUAE CTEPXKHA
BbIMOSHAIOT M0 ABa eAUHWUYHbLIX M3MEPEHNS C OAHOrO KOHLIA CTEPXKHS C MPOMEXYTOYHbIM ¢hpesepoBaHWem nosep-
XHOCTU 06pasLia Mexay U3MEePeHUSIMUY, Y TpeTbe N3MepeHMUe BbIMOSTHSIIOT C APYroro KOHLA CTePXHS.

17.7 O6paboTka pe3ynbTaToB U3MepeHUi

O6paboTKy pesynbTaToB U3MEPEHUA MPOBOAUT KOMMbIOTEP CNEKTPOMEeTpa aBTOMaTUYECKU MO 3aAaHHOW
nporpaMMe v NpeacTaBnsaeT Ux B BUAE 3HAYEHWn MaccoBLIX AoNein onpeaensemblx afieMeHToB. 3a pesynbTaT
M3mMepeHuii NprHUMaroT cpedHeapudmeTnyeckoe sHaveHVe pesynbTaToB ABYX NapasnsenbHbIX ornpeaeneHnii npu
YCINOBUW, YTO pacxoxaeHue Mexay UX 3Ha4eHUAMI Npu 4oBepUTenNbHON BeposaTHocTU P = 0,95 He npeBbilwaeT
3HayeHW Npegena noBTOPSAEMOCTH 1, NpUBeAeHHbIX B Tabnuue 20.

Ecnu pacxoxgeHve mexay pesynsTataMu napannensHbiX onpeaeneHuin NnpeBbillaeT 3HavyeHne npegena
MOBTOPSEMOCTH, BbINOMHSIOT MPOoLieayphbl, U3NoXeHHble B cTaHaapTe [2] (noanyHkT 5.2.2.1).

17.8 KOHTpOnb TOYHOCTU pe3ynbTaToOB U3MEpPEHUA

KoHTponb TOMHOCTY pesynbTaToB U3MepeHuini — B cooTBeTCTBUMN € 3.14.

17.9 OchopMneHue pe3ynbTaToB U3SMEpPEHUNA

Pe3synbTaThl M3aMepeHuii opopMnaoT B COOTBETCTBUM € 3.15, 3Ha4YEHNUA NOrPeLLHOCTY pe3ynbTaToB u3mepe-
HWI A npuBeaeHsl B Tabnuue 20.

18 MeToAabl aTOMHO-a6CcopOLUMOHHOro aHanusa

18.1 O6nacTb NpUMeHeHun
HacToswuii pasaen yctaHasnvMeaeT onpeaeneHMe MaccoBbIX gonel npumeceil B Megy B AuanasoHax,
ykasaHHbIX B Tabnuue 21, aToMHO-abcopbLyoHHbIMM MeToAaMu.

Tabnuuya 21
B npoueHTax

Onpepensiemblit 9NeMeHT MaccoBasa pons
Bucmyt 0,00001 — 0,005
Xeneso 0,0002 — 0,005
Mapranrey, 0,0002 — 0,005
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Okornyanue mabnuubl 21
B npoueHTax

OnpegensiemMblii 3NemMeHT Maccoeas gons
CsuHel 0,0002 — 0,005
CeneH 0,00002 — 0,0005
Cepebpo 0,0002 — 0,005
Cypbma 0,0003 — 0,005
Tennyp 0,00001 — 0,0002
Onoso 0,00001 — 0,0005

18.2 O6wue TpeGoBaHUA

18.2.1 O6Lwme TpeboBaHMs K MeTo4aM aHanuaa, TpeboaHWs 6e30MacHOCTU NPUY BLINONHEHUX aHannsa — B
COOTBETCTBMU C pasgenamu 3n 4.

18.2.2 MaccoByto 4ot npumeceit onpeaensiotT He MeHee YeM Mo ABYM HaBeckam Meau.

18.2.3 JonyckaeTcs nocnegoBaTensHOE onpeaeneHne HECKONbKUX 3fIEMEHTOB 13 OAHO HaBeCKU nocne
COOTBETCTBYHOLLEro pa3basneHns 1 oTéopa anmKBOTHLIX YacTeln.

18.3 OnpeaeneHue maccoBoW gonu cepebpa

18.3.1 Tpe6oBaHMA K NOrpeLLHOCTU pe3ynbTaToB aHanu3a

MorpellHOCTL pesynbTaToB aHannsa MaccoBoi Aonu cepebpa, 3Ha4YeHNs NpeaesnoB NOBTOPSAEMOCTH 1
BOCMPOM3BOAMMOCTM ANsl 4OBEPUTENbHOM BeposTHOCTU P = 0,95 A0mKHbLI COOTBETCTBOBaTL NpUBeAeHHbIM B Tab-
niue 22.

Tabnuuya?22
B npoueHTax
OuanasoH MorpewHocTb MNpenen
MaccoBoli fonu cepebpa pesynbTaTtoB aHanuia
+A nostopsiemoctu r (n=2) | Bocnpoussogumoctn R
Or 0,0005 po 0,0020 BwsOM. 0,0001 0,0001 0,0002
Ce. 0,0020 » 0,0100 » 0,0004 0,0003 0,0005

18.3.2 CpeacrBa U3MepeHUii, BcnoMoratenbHble yCTPOMCTBA, MaTepuansbl, pacTBopbl

Mpw BLINONHEHUN aHaNM3a NPUMEHSIIOT CrieaytoLLve cpeacTBa U3MepeHnii, BCroMoraresbHble YyCTponCTBa:

- cnekTpocoToMeTp aTOMHO-abCOPOLMOHHDBIA C UCTOYHUKOM U3NYyYeHUA Ha cepebpo;

- KOMNpeccop BO3AYLUHbIN;

- Becbl NnabopaTopHble cneuunarnsHoro knacca TodHocTu no FOCT 24104;

- crakaHbl H-1—100 TXC, B-1—400 TXC no FOCT 25336;

- Kon6bl MepHble 2—100—2, 2—1000—2 no FOCT 1770;

- nunetkn 5—2—10 no FOCT 29227;

-uunuHap 1—10no FOCT 1770;

- CTEKNO YacoBoe.

Mpy BEINONHEHUW aHanNW3a NPUMEHSIIOT crieayoLLmMe MaTepuarnbl, pacTBOpPbI:

-auetuneH no FOCT 5457,

- nponaH-6yTtaH no FOCT 20448;

- punbTpbI No [21] nu Apyrue cpeaHer NIOTHOCTY;

- KUCNOTY a30THYt0 ocoboi uucToThbl no FOCT 11125 unu kucnoTy azoTHyo no FOCT 4461 (He copepxallyto
xnopa), pasbasneHHyto 1:1, U pacTBOp MONSIPHOIA koHLEHTpaummn 1 Monb/am>;

- kucnoTy consiHyto no FOCT 3118 1 pacTBOpbI MOMAPHON KOHLEHTpaLum 1; 2; 6 Monb/am3;

- aMMOHWIA pogaHucTbild no FOCT 27067, pacTBop MaccoBoi KOHUEHTpaLum 20 r/am3;

- cepebpo no MOCT 6836;

-cmony AB-17 noFOCT 20301;

-meab no FOCT 859, pacTeop MaccoBoi KoHLeHTpauuu 100 r/am®.
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18.3.3 MeToa aHanu3a

MeTog ocHoBaH Ha U3mMepeHuu Npy AnuHe BosHbl 328,1 HM pe3oHaHCHOTo U3nyYeHns atomammn cepebpa,
obpasyloLumMncs B pesynbTaTe aToMmusaLym Npy BBEASHUM aHaNU3MpyemMoro pactsopa B nnams aueTuneH-sos-
AyX unu nponax-6yTaH-Bo3ayX.

18.3.4 MNoAaroToBKa K BbINOMHEHUIO aHanusa

18.3.4.1 MoaroToska cmonbl AB-17

HaBecky cMonbl Maccoii 50 r nomeLLaloT B cTakaH BMECTUMOCTbH0 400 cm®, 3anvBaloT BOAON M OCTaBMSIIOT
Ha cyTKW. 3aTeM Bogy CNMBAIOT U CMOSY HECKOJSIbKO pa3 3a/MBaroT pacTBOPOM COSSIHON KUCINOThI MOSSIPHOM
KOHLIEHTPaLmMm 1 Monb/AMS, kaxkablii pas criMBast pacTBop AekaHTaLmel. MocreaHss nopums crnvea AoKHa Noka-
3bIBaTh OTPULATESIbHYIO peaKkLMio Ha Hanuuue xeresa (C pacTBOPOM podaHnaa aMMoHust). 3aTem cmony 3anvea-
10T PACTBOPOM COJISIHOM KUCHOTbI MOSISIPHOM KOHLIEHTpaLmMK 1 Monb/am® 1 XpaHsaT A0 MpUMeHeHNs.

18.3.4.2 Ouuctka Mmeam oT cepebpa

K pactBopy meau gobaensiot ot 20 go 30 r noaroToBneHHoro aHuoHuTa AB-17 1 BCTpSIXUBaIOT B TeYeHUe
15 MuH. PacTBop (hbunbTpyloT Yepes HeMoTHbIM hunbTp, cobupasa hunbTpaT B MEpHYI0 Konby BMECTUMOCTbIO
100 cm®. OcTaTok Ha (hUNbTPE NPOMBLIBAIOT PACTBOPOM COIISIHOM KUCNOTHI MOSISIPHOIA KOHLLEHTpaLmm 1 monb/am®,
cobupasi NnpoMbIBHbIE BOAbI B TY Xe Kofby, 3aTeM A0BOAAT A0 METKU PacTBOPOM COJSISIHOW KUCIOThI MOSISIPHOM
KOHLieHTpaLwu 1 monb/amS. MomyyeHHbI pacTBOp UCTIOMNb3YIOT B KAYECTBE KOHTPOSILHOIC ONbITa NpM onpeaene-
HuUu cepebpa B Meau.

18.3.4.3 MpuroToBneH1e pacTBopa Meay MaccoBOii KoHLeHTpaLyu 100 r/am®

Mpu NPUroTOBNEHUM PacTBOpPa MeaAM MaccoBoii KoHLeHTpauwmmn 100 r/am® Hasecky meau no FOCT 859 mac-
coii 10 r, npeaBapuUTENbLHO OUYULLIEHHYIO OT cepebpa Ha aHuoHuTe AB-17 B xnopuaHoii coopme no 18.3.4.2, pa-
CTBOPSIOT NPy HarpeBaHum B 20 cM> a30THOM KUCTOTHI, pasBaBrneHHoN 1:1, pacTBOp ynapusaroT 40 CyXuX coneil.
3atem npunueatoT 10 cM® consiHON KMCNOTLI U ellie pas ynapusaloT 40 CyXUX Conei, oxnaxaartoT, npubasnsawoT
16 cM® CONsIHOIA KUCTNOThI, NepeMeLLNBaoT, NOMELLAIT NOMYYeHHbI pacTBOp B MepHYIo konby BMeCTUMOCTbIO
100 cm® 1 AOBOAAT BOJOI A0 METKU.

18.3.4.4 MNMpurotoBneHne pacTBOPOB U3BECTHOW KOHLIEHTpaLK

PacTBop A: HaBecky cepebpa Maccoit 0,1000 r pacTBOpSIIOT Npu HarpeBaHu B 10 cM® a30THON KUCNOTSI,
pasbasneHHoit 1:1. K pacTeopy ao6asnsioT 25 cm® Bofsl, o1 100 go 20 cm® consHoii KUCAOTbI, NepeMeLLnBaroT,
nomMeLLatoT B MepHYto konby BMecTumocTbio 1000 cM® 1 AOBOASIT A0 METKW pacTBOPOM COJSIHOM KUCTOTbLI MOMSIP-
HOW KOHLIEHTpaLmK 6 Monb/am®.

1 cm® pacTeopa A cogepxut 0,1 Mr cepe6pa.

PacTeop B: anvksoTHyto yacTb 10 cM® pacTeopa A nomeLLatoT B MepHy'o konby BMecTUMocTbio 100 cm® u
[OBOASAT 10 METKV pPaCTBOPOM COISIHOW KCMOTbI MOSIPHOM KOHLEHTPaLMK 2 Monb/am®.

1 cm® pacteopa B coaepxut 0,01 Mr cepebpa.

PacTBop B: anvkeoTHyto 4acTs 5 cm® pacTeopa B nomelLaroT B MepHyto konby BMecTumocTbio 100 cm® v
[OBOASAT [0 METKN PACTBOPOM COMSHOM KMCHOTbLI MOSSIPHOM KOHLEHTPaLMKU 2 Morb/amS. Mcnonb3ayeTcs Tonbko
CBEXernpuroToBMeHHbIN pacTBop.

1 cm® pacteopa B copepxuT 0,0005 Mr cepebpa.

18.3.4.5 MocTpoeHue rpagyvpoBoYHOro rpaduka

B MepHble konBbl BMecTUMocTbio 100 cm® kaxkaas nomelatot 0; 1,0; 2,0; 3,0; 5,0 1 10,0 cm® pacTeopa B,
yto cooTteTcTByeT 0; 0,0005; 0,0010; 0,0015; 0,0025 1 0,0050 mr cepebpa. Bo Bce MepHble konbbl NpunMBeatoT no
10 cm? pacTeopa Meau, no 16 cM® consiHoM KUCNOTLI U AOBOAAT BOAOIM 40 METKU.

Mony4eHHbIe pacTBOPLI PaACNLIISIOT B NiIaMeHU aLeTUNeH-Bo3ayX (U nponaH-6yTaH-Bo3ayX) U N3MepsitoT
nornoweHne nuHum cepebpa npu anunHe sonHel 328,1 HM. o NoNyYeHHbIM 3HaYEHUSAM ONTUYECKUX MNOTHOCTENR
pPacTBOPOB M COOTBETCTBYHOLLMM MM 3HAYEHUAM MacCoBLIX 4oNei cepebpa CTPOosT rpagyupoBOYHBIA rpaduk B
NPSAMOYrorbHbIX KoopauHaTax.

18.3.5 BbinonHeHuWe aHanusa

Hasecky Meaun maccoii 1,0000 r noMeLLaroT B cTakaH BMecTUMocTbio 100 cm®, npunmsatoT 10 cm® a30THOI
KWCNOTbI, HaKPLIBAOT YAaCOBLIM CTEKIOM W OCTaBNA0T 6€3 HarpeBaHusa 40 NpeKpaLleHns] BbiAeneHUsi Napos OKCU-
0B a3oTa. 3aTeM HarpeBatoT A0 pacTBopeHUs HaBeckn. CTekno CHUMaT, 0OMbIBaOT ero BoAoW Hag cTakaHoM 1
BbiNapyBaloT pacTBop A0 BNaXHbIX coneld. Mocne oxnaxgeHus godasnstot ot 30 go 40 cm® Bogsl 1 16 cm®
CONSIHOM KACMOTbI, NepeMelLLMBaIOT 40 PaCTBOPEHUS CONER, MOMELLAIT pacTBOP B MEPHYHO KONOYy BMECTUMOC-
Thto 100 cM® 1 4OBOAAT BOAON 40 METKU.

MapannensHo roToBAT PAcTBOP KOHTPOMLHOTO OMbITa ¢ OYUCTKOM Meam oT cepebpa no 18.3.4.2.

PacnbinsoT nosyveHHbIe pacTBOpbI B NNaMeHU aueTuneH-8o3ayx uiv nponax-6yTaH-Bo3ayx 1 M3MepsoT
nornoLeHue npu grnvHe BosHbl 328,1 HM.
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YcnoBus namepeHns nogérnparoT B COOTBETCTBUM € UCMONb3YEMbIM NPpUBopoMm.

Maccy cepebpa B npobe 1 KOHTPOSIEHOM OMbITE YCTaHaBNMBAKOT MO rpagynupoBOYHOMY rpadouky.
18.3.6 O6paboTka pe3ynbTaToB aHanus3a

18.3.6.1 Maccosyto gonio cepebpa X, %, BblucnsaoT no dopmyne

_(my —my)100

X m1000 (29)

rae my — Macca cepebpa, HaigeHHas no rpagynpoBOYHOMY rpadnky B pacTBOPE aHannsnmpyemon npobel, Mr;
m, — macca cepebpa, HalgeHHasi B pacTBOpe KOHTPOSIbHOTO ONbITa, Mr;
m — Macca HaBecku Meau, T.
18.3.6.2 3a pesynbTaT aHanunsa npuHUMaroT cpegHeapudmeTdeckoe 3HaveHe ABYX napannensHbIX on-
pedeneHnin Npw ycroBun, YTo abComtoTHas PasHOCTb MeXAY HUMU B YCIIOBUSIX MOBTOPSIEMOCTY (Mpu AoBepUTENb-
HoW BepoaTHoCTM P = 0,95) He NpeBbILIAaET 3HaYeHWI Npedena NoBTOPSeMOCTH 1, NpBedeHHbIX B Tabnuue 22.
Ecnun pacxoxgeHvie mexay pesynbTaTamu napannenbHbIX onpedeneHui npesbilaeT sHaveHe npegena
MOBTOPSIEMOCTMU, BBIMOSTHSAOT NPOoLeAypbl, U3MoXeHHble B cTaHgapTe [2] (noanyHKT 5.2.2.1).
18.3.7 KoHTponb TOYHOCTU pe3ynbTaToB aHanu3a
KOHTpOnb TOYHOCTU pesynbTaToB aHanuaa — B COOTBeTCTBUM ¢ 3.14.
18.3.8 OchopmneHue pesynbLTaToB aHanusa
PesynsTaTsl aHan“sa ohopMrstoT B COOTBETCTBUM € 3.15, 3HAYEHUsI NMOTrPELUHOCTH Pe3ynbTaToB aHanMsa A
npuseaeHsbl B Tabnuue 22.
18.4 OnpeaeneHne maccoBOW AONU MapraHua, CBUHLA, XXerne3a, CypbMbl, BUCMYyTa
18.4.1 Tpe6oBaHUA K NOrpewIHOCT aHanu3a
MorpelLHOCTL pe3ynbTaToB aHaM3a MaccoBOW 0NV MapraHLa, CBUHLA, Xeresa, CypbMbl M BUCMYTa, 3Ha-
YeHusl NpeaenoB NOBTOPSAEMOCTH U BOCMPOU3BOAUMOCTU ANA AOBEPUTENLHON BeposATHOCTU P = 0,95 A0MmKHbI
COOTBETCTBOBAThL NpUBEAeHHbLIM B Tabnuue 23.

Tabnuuya?23
B npoueHTax
MorpewHocTb Mpenen
Onpepense- Auvana3soH pe3yneTaTtoB
Mblii 9NemMeHT MaccoBbIX A0Nel anemeHTa aHanumaa + A NOBTOPAEMOCTU BOCMpous-
r (n=2) BOAMMOCTM R
Ot 0,00020 go 0,00050 BkrItOY. 0,00007 0,00005 0,00010
Cs. 0,0005 » 0,0010 » 0,0001 0,0001 0,0002
Mapraney » 0,0010 » 0,0020 » 0,0004 0,0003 0,0005
» 0,0020 » 0,0050 » 0,0006 0,0006 0,0009
Ot 0,0002 go 0,0005 BKntou. 0,0001 0,0001 0,0002
CBuHey Cg. 0,0005 » 0,0020 » 0,0004 0,0003 0,0005
» 0,0020 » 0,0050 » 0,0006 0,0006 0,0009
Ot 0,0002 go 0,0005 BKntou. 0,0001 0,0001 0,0002
XKeneso Ce. 0,0005» 0,0010 » 0,0002 0,0002 0,0003
» 0,0010 » 0,0020 » 0,0004 0,0003 0,0005
» 0,0020 » 0,0050 » 0,0005 0,0005 0,0007
Ot 0,00030 go 0,00050 BkritOY. 0,00007 0,00005 0,00010
Cs. 0,0005 » 0,0010 » 0,0002 0,0002 0,0003
Cypbma » 0,0010 » 0,0030 » 0,0004 0,0004 0,0006
» 0,003 » 0,005 » 0,001 0,001 0,002
Ot 0,0002 go 0,0005 Bkntou. 0,0001 0,0001 0,0002
Cs. 0,0005 » 0,0010 » 0,0002 0,0002 0,0003
Bucmyt » 0,0010 » 0,0020 » 0,0004 0,0003 0,0005
» 0,0020 » 0,0050 » 0,0005 0,0006 0,0007
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18.4.2 CpegcTBa UsaMepeHuii, BcnomorartenbHbie YCTPOWUCTBA, MaTepuansl, pacTBopbl

Mpw BbINONHEHUW aHaNM3a NPUMEHSIOT cregytoLLme cpeacTBa U3MepeHuii, BCrioMoraTenbHble yCTpoucTBa:

- CreKkTpodhoTOMETP aTOMHO-abCOPBLIMOHHLIN C UCTOYHUKAMU U3MYYEeHUS Ha MapraHeLl, CBUHeLL, Xeneso,
CYpbMy, BUCMYT;

- KOMMpeccop BO3AYLLHbIN;

- Becbl NabopaTopHble crelyunansHoro knacca touHoctu no FOCT 24104;

- cTakaHbl H-1—100 TXC, B-1—250 TXC, B-1—400 TXC no FOCT 25336;

- KonBbl kKoHnYeckne KH-2—250—34 TXC no FOCT 25336;

- Kon6bl MepHble 2—25—2, 2—50—2, 2—100—2, 2—1000—2 no FOCT 1770;

- nedonermartop 250—19/26—29/32 TC no FOCT 25336;

- nunetkn 2—2—1—10, 2—2—1—5no NOCT 29227;

- npobupkm M-2—10—0,1 XC no FOCT 1770.

Mpwu BLINOMHEHUK @aHaNW3a NPUMEHSIIOT criedyloLumMe MaTepuarnsl, PacTBOpPbI:

-auetuneH no FOCT 5457,

- nponax-6ytaH no FTOCT 20448;

- punbTpbl No [21] nu Apyrue cpegHer NIOTHOCTY;

- KUCroTy a3oTHy ocobol umcToTbl Mo FOCT 11125 unu kucnoty azoTHyto no FOCT 4461 (neperHaHHyto B
KBapLeBoM annapare), pasbasneHHyio 1:1, 1:4, pacteop MONsIpHOW KoHUeHTpauuu 0,1 monb/am>;

- KUCNOTY consHyto ocoboli uncToThl o MOCT 14261 unu kucnoTty conaxyto no FOCT 3118, pasbasneHHyto
1:1, 1:5, 1:10, 7:3;

- kucnoty cepHyto no FOCT 4204, pasbaenenHyto 1:10;

- ammuak BogHbii no FOCT 3760, pazbasneHHbin 1:19;

-xene3o no [19], pacTBOp MaCCOBOA KOHLLEHTpaLuMK 15 r/am® B a30THOW KMCNOTE MONAPHON KOHLIEHTpaLIMK
0,1 mons/am®;

- Bogopoaa nepokeua no FOCT 10929, pazbasneHHbin 1:10;

- NNaHTaH a30THOKUCAbIW No [22] (xnopua NaHTaHa UMW OKCUA NaHTaHa), pacTBOP MacCOBOW KOHLEHTpaLun
2 mrfcm®;

- BucmyT no FOCT 10928, mapka Bu00 nunu BuO;

- MapraHeL, metannumdeckuii no FOCT 6008;

- CBUWHeL, Bblcokoi YnctoTbl no FOCT 22861 nnm cenHey, no MOCT 3778, mapka COO0;

- cypbmy no FOCT 1089, mapka Cy00;

- BOAY GUANCTUNNNPOBAHHYIO UM AENOHU3VPOBAHHY!HO;

- Bymary yH1sepcanbHyo MHaMKaTopHyto no [14].

18.4.3 MeTop aHanuza

MeToa ocHOBaH Ha M3MepeHUK NMpKn ANnMHax BOSTH COOTBETCTBEHHO 279,5; 283,3; 248,3; 217,6; 223,1 HM
PEe30HaHCHOro U3Ny4YeHns aToMaMu MapraHLa, CBUHLA, eneaa, CypeMbl U BUCMYTa, 06pasyoLLMMUCS B pe3yiib-
Tate aToMU3aLuy Npy BBEAEHUW aHaNM3MpyemMoro pacTeopa B NNamMs aLeTuneH-8o3ayx Unm nponaH-6yTaH-sos-
Ayx. OnemeHTbl NpeaBapuTensLHO CoocaXkaatoT Ha TMAPOoKCUAe Xenesa Uin rngpokcuae naHtaHa.

18.4.4 MNoaroToBKa K BbINONMHEHUIO aHanusa

18.4.4.1 Mpu NpUroToBNEHNM pacTBOpa a30THOKUCIIONO NaHTaHa (okcKaa naHTaHa Uiv Xnopuaa naHtaHa)
MacCOBOI KOHLeHTpaLuumn 2 mr/cm® HaBecKy a30THOKUCOro naHTaHa maccoit 3,1 r (2,4 r okcuga naHtaHa unu
5,4 r xnopuaa NaHTaHa) pacTeopsitoT B o6beme oT 10 4o 15 cM® consiHoi KucnoTel, pasbasneHHol 1:1. MonydeH-
HblA pacTBOp NOMeLLaloT B MepHYHo Konby BMecTuMocTbio 1000 cM® 1 [oBOAST BOAON A0 METKMU.

18.4.4.2 MpuroToBneHne pacTBOPOB U3BECTHOW KOHLEHTpauum

MapraHeL,

PacTBop A: HaBecky MapraHLa maccoii 0,1000 r pacTeopsitoT B 20 cM® a30THO KUCMOTLI, pa3basneHHol
1:1, oxnaxgatoT, NoMeLLaloT B MepHYto konby BMecTumocTeio 1000 cm® 1 JoBOAAT BOAOI A0 MeTKU.

1 cm® pacTBopa A cogepxuT 0,1 Mr MapraHua.

PacTtBop B: 10 cm® pacTBopa A noMeLLaloT B MEPHYI0 konby BMecTMocTbio 100 cm®, no6asnsioT 1 cm®
a30THOM KUCNOTLI, pasbasneHHol 1:1, 1 AOBOAAT BOAOK A0 METKW.

1 cm® pactBopa B coaepxut 0,01 Mr mapraHua.

PactBop B: 20 cm® pacTsopa b nomelLaioT B MepHyto konby BMecTUMocTbio 100 cm®, po6asnsioT 3 cm®
a30THOW KNUCnoTbl, pazGasneHHol 1:1, 1 AOBOAAT BOAON A0 METKU.

1 cm® pactBopa B cogepxuT 0,002 Mr MapraHua.

CauHel,
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PacTtBop A: Haeecky ceuHUa Maccoi 0,1000 r pacteopsitoT B 10 cM® a30THOIA KUCTOTLI, pasBasreHHol 1:1.
PacTeop noMeLLaloT B MepHyto konby BMecTUMocTsto 1000 cM® 1 AoBoAAT BOAO 10 METKM.

1 cm® pacTBopa A cogepxut 0,1 Mr CBUHLA.

PactBop B: 10 cm® pacTeopa A nomelLaroT B MepHyto konby BMecTumocTbio 100 cm® 1 goBoAaT Boaol Ao
METKM.

1 cm® pacteopa b coaepxut 0,01 Mr cBUHLA.

PactBop B: 20 cm® pactsopa b nomellaioT B MepHyto konby BMecTMocTsio 100 cm® n aoBoasT Boaol Ao
METKM.

1cm® pacteopa B cogepxut 0,002 mr cBuHLA.

>Keneso

PacTBop A: HaBecky xenesa maccoii 0,1000 r pacTeopsitoT B 20 cM® consiHol KUCMOTbI, pasBaeneHHoi 1:1,
npw HarpeBaHWW. PacTBOp OXNaxaatoT, oMeLLaroT B MepHyto konby BMecTuMocTbio 1000 cm® u gosoadT Boao#H
40 MeTKU.

1cm® pacteopa A cogepxuTt 0,1 Mrxenesa.

Pacteop B: 10 cMm® pacTBopa A nomMeLLatoT B MepHyto Konby BMecTumMocTbo 100 cm®, gobaensitoT 10 cm®
0,1 M a30THOW KNCNOTLI 1 AOBOAAT BOAOW A0 METKN.

1 cm® pacteopa b cogepxwnT 0,01 Mr xenesa.

PactBop B: 20 cm® pacTeopa B nomeLatoT B MepHyto konby BMecTMocTsio 100 cv®, go6asnsiot 10 cm®
0,1 M a30THOW KUCNOTbI ¥ JOBOAAT BOAOW A0 METKU.

1 cm® pacteopa B cogepxut 0,002 Mrxxernesa.

Cypbma

PacTBop A: HaBecky cypbMbl Maccoii 0,1000 r nomeLLaroT B KOHNYECKYHo konby BMecTUMOCTbio 250 cm®,
npurveatoT 20 cM® cepHolt KUCNOTLI 1 HarpeBatoT 40 pacTBOPEHNs HaBecky. Mocne oxnaxaeHus AobaBnsoT oT
100 go 150 cm® BoAb!, MEepeMeLLnBalOT, OXNaXaaloT, MOMELLaloT B MepHyto Konby BmecTumocTbio 1000 cmi i
A0BOAAT A0 METKN CePHOM KncnoTtor, pazbaeneHHon 1:10.

Mpw npyroToBneHWU pacTeopa A 13 Tpuokcmaa cypbMel Hasecky maccori 0,1200 r nomeLaoT B KOHUYEC-
Kyto konby BMecTuMocTbio 1000 cv®, cHabxeHHyo aeconermatopom. MpunueatoT 200 cM® CONAHOI KUCMOTbI,
pasbaBneHHoli 7:3, 1 HarpesatoT 4o pacTBOpeHWsl HaBecku. MNocne oxnaxaeHna pacTBop ynapueaioT 4o obbema
oT 5 ao 10 cm®, nomeLLaloT B MepHyto konby BmecTuMocTbio 1000 cm® 1 A0BOAAT A0 METKU CePHON KUCOTOMN,
pasbaeneHHol 1:10.

1 cm® pacTopa A coaepxuT 0,1 Mr CypbMBbl.

PacTteop B: 10 cm® pacTBopa A nomeLLaloT B MepHYH0 Konby BMeCTUMOCTbio 100 cM® 1 AoBOAAT A0 MeTKM
cepHoii kncnoTow, pasbasneHHoi 1:10. Ucnonb3ytoT cBeXenpUroToBNeHHbIR pacTBop.

1 cm® pactBopa b coaepxut 0,01 Mr CypbMbl.

Pacteop B: 20 cm® pacTeopa B noMeLaioT B MepHyto konby BMecTumocTbio 100 cM® 1 JOBOAAT 10 METKH
cepHol kucnoToi, pasbasneHHoi 1:10. cnonb3yloT CBEXENPUroTOBNEHHLIA pacTBop.

1 cm® pacTBopa B copepxut 0,002 MF CypbMb.

BucmyTt

PactBop A: HaBecky BUCMyTa Maccoii 0,1000 r pacTBOPSIIOT NpM HarpeBaHnu B 5 cM® CONAHON KUCAOTHI,
pasbaBneHHolt 1:5. Mocne oxnaxaeHus npunueaioT oT 50 ao 80 cm® BoAbl, NepeMeLLUBaloT 0 PACTBOPEHNS
conelt, NOMeLLaoT B MepHyto konby BMecTumocTbio 1000 cM® 1 AoBoaAT A0 MeTKM a30THOI KUCHoToN, pasbas-
neHHon 1:1.

1cm® pacteopa A cogepxut 0,1 Mr BucmyTa.

Pacteop B: 10 cm® pacTBopa A NOMeLLaIoT B MepHyto konby BMecTumocTbio 100 cM® 1 IOBOAAT 40 METKM
0,1 M a30THOW KUCNOTOMA.

1 cm® pactopa b cogepxuT 0,01 Mr BUCMYTa.

18.4.4.3 MNocTpoeHune rpagyvpoBOUHbIX rpacdnKoB

Ons noctpoeHns rpagynpoBOYHBIX rpachuKoB B psA cTakaHoB (UM KoHUYeckux konb) nomewyaiot: 0; 1,0;
2,0; 5,0; 10,0 cm® pacTtBopa mapraHua B u 5,0; 10,0 cm® pacTBopa MapraHua b, uto cootBeTcTByeT 0; 0,002;
0,004; 0,010; 0,020; 0,050 n 0,100 mr mapraHua; 0; 1,0; 2,0; 5,0; 10,0 cm® pacTtBopa cBuHUa B 1 5,0; 10,0 cm®
pacteopa csuHua B, uto cooTBeTcTBYeT 0; 0,002; 0,004; 0,010; 0,020; 0,050; 0,100 Mr cBuHUa; 0; 1,0; 2,0; 5,0;
10,0 cm® pacTBopa xenesa B u 5,0; 10,0 cm® pacTopa xenesa b, uto cootBetcTBYeT 0; 0,002; 0,004; 0,010;
0,020; 0,050; 0,10 mr xenesa; 0; 1,0; 3,0; 5,0 cm® pacTeopa cypbMiI B 1 3,0; 5,0; 10,0 cm® pacTeopa cypbMsl B,
yTo cooTBeTCcTBYET 0; 0,002; 0,006; 0,010; 0,030; 0,050; 0,100 Mr cypbmsl; 0; 0,5; 1,0; 2,5; 5,0; 7,5; 10,0 cm®
pacTtsopa BucmyTa B, uto cooteetctyeT 0; 0,005; 0,010; 0,025; 0,050; 0,075; 0,100 Mr BucmyTa.
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Bo Bce cTakaHbl (MnV KonBbl) NpUnuBareT o 3 cM3 pacTeopa Xenesa nnu naHTaHa (B cTakaHsl, Coaepxa-
LLIME pacTBOpbI )Kenesa U3BECTHOM KOHLIEHTpaLMu, MPUIMBatoT no 3 cm® pacTeopa NaHTaHa), Ao6aBnsioT 0T 5 Ao
10 cm® a30THOM KUCIOThI, pasGaeneHHoit 1:1, oT 3 Ao 5 cm® pacTeopa Nepokenaa Bogopoaa, ot 80 Ao 100 cm®
BOAObI M HarpeBarT pacTBoOp A0 KuneHusl. B pacTeop AobaBnsioT aMmmunak 4o BeiNnageHus ocagka rugpokcuaa
Xenesa Wnu naHTaHa 1 eLLe AononHUTensHo 5 cM3. BeiaepXuBaloT pacTBOp ¢ 0CAAKOM Mpu Temnepatype oT
60 °C go 70 °C go koarynsiuum ocagka. 3atem ounbTpyoT Yepes hunbTp cpeaHet NNoTHOCTU «benas neHTay u
NPOMbIBaIOT 0CaaoK Ha huneTpe 4—5 pas ropsAvnM BogHLIM pacTBOPOM aMMuaka, pasbasrieHHbiM 1:19.

Ocapok Ha hunbTpe pacTBopsaoT B o6Leme oT 10 Ao 15 cm® ropsiveit consiHol KUCNoTsl, pasbasneHHo 1:1
(ocagok rmapokcmaa co CBMHLOM pacTBOPSIIOT B ropsiyeil azoTHol kucnote, pasbasneHHoi 1:1). MpombisatoT
huNbTP ropsaYei Bogol 4o HelTparibHOW peakL MPOMbIBHbIX BOA (MO YHUBEpCarnbHOW MHAMKAaTOpHOW Bymare),
cobupas bunbTpaT B cTakaH (Um konody), B KOTOPOM MPOBOAMNN OCaxaeHWe. YnapusatoT pacTBop A0 o6bema oT
6 [0 8 cM®, OXNaxXaaloT, MOMELLAT PacTBOP B MEPHY'0 MPobupky BMecTMocTbio 10 cM® nnn mepHyto konby
BMECTUMOCTbI0 25 cM® B 3aBMCMMOCTU OT MacChl 3NeMEHTOB U A0BOASAT 10 METKM BOAON.

PacnbinswT pacTBOpbI B NlaMeHu aueTuneH-8o3ayx U nponaH-6yTaH-Bo3ayX ¥ U3MepsitoT nornoLleHne
pe3oHaHCHbLIX TMHWIA 3NEeMEHTOB NpU AIMHAX BOMH: MapraHua — 279,5 HM, ceuHUa — 283,3 HM, Xenesa —
248,3 HM, cypbMbl — 217,6 HM, BUcMyTa — 223,1 HM.

Mo nony4eHHbIM 3Ha4eHSM OMTUYECKUX NNOTHOCTEN 1 COOTBETCTBYIOLLIMM MaCCOBLIM KOHLIEHTpaLWsM 3r1e-
MEHTOB B pacTBOPaXx M3BECTHOW KOHLLEHTPALMMN CTPOAT rpagyupoBoYHble rpaddmki B MPSIMOYTONbHBIX KOOpAUHA-
Tax, UCNonb3ys ANs KaXKA0W TOYKM CpegHee 3HadYeHne 13 ABYX UBMEPEHUI ONTUYECKON NITOTHOCTU.

18.4.5 BbinonHeHWe aHanu3a

18.4.5.1 Ansi yaaneHus vyacTuL, xxenesa (BO3MOXHO 3aHeCeHHbIX Npuy NoaroToBke nNpobbl K aHanmay) cTpyx-
Ky Meau obpabaTbiBatoT MarHUTOM. 3aTeM CTPYXKKY 0bMbiBatoT oT 5 Ao 10 cm® consiHoli kKnenoTbl, paztaBneHHoI
1:10, v gBaxabl GUAMCTUNNMPOBaHHOM (N AENOHN3MPOBAHHOR) BOAON.

18.4.5.2 HaBecky Meaun maccoli 2,0000 r nomeLLatoT B CTakaH (UMW KOHUYECKYHO KOnby) BMECTUMOCTbLIO
250 cm® (napannenbHo BedeTest KOHTPOMbHBINA onbIT) U npumeatoT oT 20 A0 25 cM® a30THOM KUCNOTLI, pasbaBneH-
Hoit 1:1. HarpeBatoT 10 pacTBOpeHus Haseckn. 3aTem npunusaroT 100 cm® Boasl, 10 cm® pacTeopa naHTaHa, ot 3
po 5 cm® pacTBopa NepokcMaa BoAOPOAa U HAarpesaroT pacTBop A0 kuneHusl. B pacTeop 4o6asnsioT pacTeop
amMmMuaKka 4o NosiBNeHUs He ncuesatoLlelt npu nepemMeLlBaHM UHTEHCUBHO CUHER OKpacKu pacTBopa aMMUaYHo-
ro KOMMNMeKca Meau U ellie AornonHUTeNLHO 5 cm®. BelaepkinsatoT cTakaH (Mnu konby) B TeNoM MecTe NAuTbl A0
Koarynsiuum ocagka.

duneTpytoT pacTBoOp Yepes hunbTPp CpeaHeir MNOTHOCTU K MPOMBLIBAIOT 0CaAoK Ha hunbTpe 4—5 pas rops-
4YMM pacTBOPOM aMmmuaka, pazbaeneHHsIM 1:19. 3aTem ocagok Ha dunbTpe pacTeopsioT B 06beme oT 10 go
15 cM® ropsiveli a30THOI KUCMOTHI, pasbasneHHol 1:1, M NPOMbIBAIOT (PUNLTP ropsiveli BoAo A0 HeTpankHOI
peakuuu NPOMbIBHbIX Bo (N0 YHUBEpPCanbHOR nHankaTopHol 6ymare), cobupas punetpaT B cTakaH (konby), B
KOTOPOM MPOBOANNM ocaxaeHue. PacTsop ynapusatoT A0 o6bema oT 6 4o 8 cM®, oxnaxaatoT, NoMeLLalT B
MepHyto Npobrpky BMecTumocTsio 10 cm® unv B MepHY!0 Kon1By BMECTUMOCTbI0 25 cM® B 3aBUCUMOCTM OT Macco-
BOIA ONN SNIEMEHTOB 1 A0BOAAT BOAOW A0 METKN.

PacnbinsitoT aHanuavpyemsle pacTBOPLI Y pacTBOPLI KOHTPOMLHOrO OMbITa B NiaMmeHu aLeTUneH-Bo3ayx
Unu nponax-6yTaH-Bo3ayx 1 U3MEPSIOT MornoLLeHe pe3oHaHCHbIX NIMHUIA 31eMEeHTOB. YCnoBust UaMepeHust noa-
6upatoT B COOTBETCTBUM C NCNOMb3yeMbIiM Nprbopom. MaccoByio KOHLEHTPaLMIO 3N1IeMeHTOB onpeaensioT no
rpagyMpoBOYHbIM rpadbukam.

18.4.6 O6paboTKa pe3ynbLTaToOB aHanu3a

18.4.6.1 Maccosyto aonto anemeHta X, %, BblMUCAAOT no bopmyne

_ (m=my)V 100
X="——"00 (30)

rae my — KOHLEHTpaLusa onpeaensieMoro afieMeHTa B pactsope npobbl, HaaeHHas no rpagyvpoBoYHoOMY rpadom-
Ky, mr/cm®,
M, — KOHLIEHTPALIMS OrpeensaeMoro aemMeHTa B pacTBOPEe KOHTPOMLHOrO OnbITa, Mr/cm®;
V — BMECTMMOCTb MepHO konBil (MpoBupku), cm3;
m — Macca HaBecku Meau, .
18.4.6.2 3a peaynbTaT aHanunsa npuHUMaroT cpegHeapudMeTUYecKoe 3HavYeHre ABYX napannesbHbIX or-

peAeneHnii Npu Yerosum, YTo abconioTHas pa3HOCTb MeXAy HUMU B YCIOBUSX NOBTOPSIEMOCTU (NpY AOBEPUTENb-
Hoi BeposiTHocTH P = 0,95) He npeBbILLaeT 3HaveHuli Nnpedena NnoBTOPSIEMOCTH 1, NPUBEAEHHbIX B Tabnuue 23.
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Ecnu pacxoxgeHue mexay pesynbTatamu napannenbHbiX onpegeneHuil npesbillaeT 3HaveHe npegena
NOBTOPSIEMOCTMU, BLINOSHAIOT MPOLEAypbI, U3MoXeHHbIe B cTaHaapTe [2] (noanyHkT 5.2.2.1).

18.4.7 KOHTpONb TOYHOCTU pe3ynbTaToOB aHanu3a

KoHTpOonb TOMHOCTU pe3ynbTaToB aHanvsa npoBoAsIT B COOTBETCTBUN € 3.14.

18.4.8 OchopmMneHue pe3ynbLTaToOB aHanu3a

PesynbTaTbl aHann3a opopMnsiioT B COOTBETCTBUM € 3.15, 3HaUeHWs1 NOrpeLlHOCTY Pe3ynbTaToB aHanaa A
npusegeHbl B Tabnuue 23.

18.5 OnpeaeneHne MaccoBOW AOMU ceneHa U Tennypa

18.5.1 OnpegeneHne MaccoBOM AONU ceneHa

18.5.1.1 TpeboBaHUs1 K NOrPELUHOCTU aHanu3a

MorpelwHocTL pe3ynbTaToB aHaiv3a MaccoBOW A0NM ceneHa, 3HaueHusl Npeaenos NoBTOPAEMOCTU U BOC-
nNpou3BOANMOCTU ANA AOBEPUTENbHOW BeposaTHOCTU P = 0,95 AomnXHbl COOTBETCTBOBATL NPUBEAEHHBLIM B Tab-
niue 24.

Ta6bnuua24
B npoueHTax
Onana3soH MNorpewHocTb Mpepen
MAacCcoBOW [JONN ceneHa pe3ynbLTaTtoB aHanuaa
+A noBTOpsAIEeMOCTH r (n=2) | BOCNPOU3BOAUMOCTU R
Or 0,00002 pgo 0,00005 Bkntou. 0,00002 0,00002 0,00003
Ce. 0,00005 » 0,00010 » 0,00004 0,00004 0,00005
» 0,00010 » 0,00030 » 0,00006 0,00006 0,00009
» 0,00030 » 0,00050 » 0,00011 0,00010 0,00014

18.5.1.2 Cpeactsa uaMepeHuid, BCrioMoraTernbHble YCTPOCTBa, MaTepuarbl, pacTBopbl

Mpv BbINONHEHUW aHaNW3a NPUMEHSIIOT CrieaytoLLve CpeacTBa U3MepeHnii, BCNOMoraTesibHble YyCTPponCTBa:

- CNeKTPohOTOMETP aTOMHO-abCoPBLUNOHHLINA, Moaerb 503 dnpmbl NepkuH-Onbmep unu apyroin upmel ¢
WUCTOYHWUKOM U3MyYEeHUs Ha ceneH;

- aToMU3aTop anekTpoTepMudeckuii Mapku HGA-76 nunv gpyroi aHanormyHbIi;

- Becbl nabopaTopHble crelunansHoro Knacca tounoctu no FOCT 24104;

- cTakaHbl H-1—100 TXC no FOCT 25336;

- kon6bl MepHble 2—50—2, 2—100—2 no FOCT 1770;

-nuneTkn 5—2—1—1, 5—2—1—2, 5—2—1—5no FOCT 29227;

-unnuHap 1—10no FOCT 1770;

- npo6upkm M-2—10—0,2 XC, N-2—20—0,2 XC, M1-2—25—0,2 XC no FOCT 1770;

- MUKpogo3saTop (M1kponuneTka) BmectMocTbio oT 0,01 oo 0,02 cm®.

Mpw BLINOMHEHWN aHan13a NPUMEHSIOT criegytoLLe MaTepuarnsl, PacTBOpbI:

- aproH razoobpasHbliii Bbiclero coptano FOCT 10157;

- BO34YX CKaTblii nog AaBneHnem ot 2:105 00 6-10°Ma (oT 2 oo 6 krc/cm?);

-ceneH no FOCT 10298;

- kncnoTy asoTHyto o FOCT 4461, paz6asneHHyto 1:1;

- kuenoty consiHyto no FOCT 3118;

- kucnoTy 6pomucTo-sogopogHyto no FOCT 2062;

- KUCIOTY XNOpHYto no [23], pacTBop ¢ MaccoBow gonen 57 %;

-tonyon no FOCT 5789;

-cnupT atunosblii no FOCT 18300.

18.5.1.3 MeToa aHanusa

OnpegeneHuve ceneHa npoBoAsAT aToMHO-abCcopBLMOHHBIM METOAOM C 3MEKTPOTEPMUYECKMM aTOMWU3aTOPOM
(OTA) no aHanuTH4eckor NMuHUM 196,0 HM Nocne pacTBOPEHUS HaBECK Medu B a30THOW KUCIIOTE U 3KCTPaKLMOH-
HOTO KOHLIEHTPUPOBAaHUS CereHa ToMyonom 13 aHannavnpyemoro pacTeopa, coaepxallero 8 Mons/am3 consHoi
KNCIOTbI, 2 MOMb/AMS XTOPHO KUENOTbI, 0,2 Monb/AM® BPOMUCTO-BOAOPOAHOIM KUCIOTHI 1 50 r/iem® meau.

18.5.1.4 MNoaroToBka Kk NpoBegeHWio aHannsa

MpurotoBneHve pactsopos cpasHeHusi (PC)
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PactBop A: HaBecky MeTannuieckoro cenera maccoii 0,1000 r pacTeopsioT B cMecy oT 10 go 15 cm®
COMSIHOW KUCTOTbI 1 oT 0,1 Ao 0,2 cM® a30THOM KUCOTHI, Harpesas Ha BogsiHOM H6aHe 40 NONIHOMo pacTBOPEHUs
cenera. OxnaxaeHHbIl pacTBop NoMeLLaloT B MepHyto konby BmecTumocTbio 100 cm®, gonusaloT Ao MeTku
CONSIHOM KMCOTOW, pazbaeneHHon 1:1.

1 cm® pacTopa A cogepxuT 1 Mr cenexa.

PactBop B: 2 cm® pacTBopa A NoMeLLatoT B cTakaH BMecTUMocTbo 100 cm®, npunueatoT 10 cm® XITOPHOM
KMCNOTbI U HarpeBatoT Ha BoAsiHON 6aHe A0 NosiBNeHNa NapoB XIO0pHON KUCnoThl. CTakaH CHUMaLOT ¢ BOASHOM
B6aHK, oxnaxgaroT, 0OMbIBAIOT CTEHKM CTakaHa BOAOKW M MNOBTOPSIOT BbiNapuBaHue A0 NapoB XSIOPHOW KUCAOTbI.
PacTeop NoMeLLaoT B MepHyHo konby BMecTuMocTbio 100 cm®, 10BOAST A0 METKM CONSHOM KUCMOTOM.

1 cm® pacTBopa B cogepxuT 20 MK ceneHa.

PacTtBop B: 1 cm® pacTeopa B nomeLuatoT B NpoBupKy BMECTUMOCTbLIO 25 cM®, NpunueatoT 2 cM® XMopHOii
KMCNOTLI, AOBOAST A0 METKU CONSIHOM KncnoTold, aoBaensioT 0,3 cm® 6pomMuncTo-BoA0POAHOW K1UCnoThl, 10 cm®
Tonyona. 3kcTparupyoT 15 MuH.

1 cm® pacTBopa B copepkuT 2 MKr cenena.

MpuroToBneHMe pacTBOPOB CpaBHEHWS A5t aTOMHO-abCcopOLIMOHHOIO aHanun3a (He MeHee Tpex)

Pacteop I': 1 cm® pacTBopa B nomelatoT B Npo6upky BMecTUMocTbio 10 cv® u go6asnsioT 9 cm® Tonyona.

1 cm® pactBopa I cogepxut 0,2 MKr cenexa.

B aBe npoBupku BMecTUMOocTbio 10 cm® kaxaas nomelatoT no 1 cm® pacTeopa I', punmMBatoT B oaHy 3 cv®,
B Apyryto 1 cm® Tonyona. PacTBopbl UMeIoT, COOTBETCTBEHHO, KOHLleHTpauuto ceneHa 0,051 0,1 mkr/cm®.

MpuroToBMNEeHNe CUHTETUYECKOW CMeCcK A1 NPOBEPKU NPaBUIbHOCTA METOAUKM U NPaBUIbHOCTU paboTsl
npubopa

OT6upatoT 2,5 cm® pacteopa B, NpurotosneHHoro no 18.5.1.4, nomMeLLaoT B MepHYo Konby BMECTUMOCTbHO
100 cm® 1 goBoAAT BOAON A0 MeTku. MorpelHOCTb BBEAEHHOTO CoAepXaHNs ceneHa — He Gonee 2 %. Cmech
roTOBAT Nepe NCMonNb30BaHUEM.

1 cm® cmecu coaepxuT (0,5 + 0,02) mkr cenena.

MogroToBka MamepuTensLHoro npubopa

BkntoueHune n HacTpoiiky npubopa n ATA NpoBOAAT B COOTBETCTBMM C UHCTPYKLIMEN MO IKCNyaTaLmu.

MpaBunbHOCTE paboThl NpUBopa U NOMoKEHWE rpagyupoBOYHOro rpaduka NpoBepsItoT, NoaBepras aHanuay
CUHTETUYECKYI0 CMeCb, NPUroTOBMNEHHY B cOOTBETCTBUM € 18.5.1.4. AHanMTUYeCKUiA curHan npu BBegeHUN
0,02 cm® pacTBopa, cogepxatlero 0,5 MKr/cM® ceneHa, forkeH 6bITb okorno 0,2 eauHuL, abcopbunn.

UcnonbaytoT aHanuTudeckyto nuHuto 196,0 Hm, wenkb 2,0 HM 1 pesxm paboTel OTA, NpuBeeHHbIA B Tabnu-
ue 25.

Tabnuua2s
Craguu Tepmudeckoit obpaboTku npod Temnepartypa, °C Bpewms, ¢
Cywka 150 10
Pasnoxenune 700—900 10
ATomMm3aums 2400 5

MpumeyaHue—Ipu paboTe ¢ aHanorm4HbIM NPUGOPOM APYrolt Mapku yCrioBus NMpoBeAeHusl aHanu3a
KOPPEKTUPYIOT, UCXOAst U3 06ecneyYeHUsl MakCUMarnbHOro aHanMTUYEeCKoro cUrHana cerneHa npy aHanuse OgHoro M3
PacTBOPOB CPaBHEHWSI.

Mpu ncnonbsoBaHUK NPUBOPOB APYTMX MapOK aHaNMUTUYECKMIA CUrHan Npu BBEAEHUM CUHTETUYECKOW cMech
OOMKeH COOTBETCTBOBAThL 3HAYEHUI0, NpMBEeAEeHHOMY B NacnopTe Ha AaHHbIA nprbop.

MukponuneTkoi BMecTumocTho 0,02 cm® BROasAT B 3TA TOSYOn 1 BapbUpOBaHWEM TEMMepaTypbl pasnoxe-
Hus1 oT 700 °C go 900 °C pobuBatoTcs Toro, YTobbl abCopbLNOHHBIN curHan Tonyona 6l He 6onbLue, Yem npu
NPOCTOM 06Xure KIoBEThI. ITY OnepaLmio BbIMOMHAOT AN KaXA0R rpacpuToBoOn TPYBKU.

18.5.1.5 BoinonHeHue aHanunsa

Hagecky o6pasua mean maccori 1,0000 r nomelLatoT B cTakaH BMecTumocTsto 100 cm®, npunueatoT ot 10
Ao 15 cm® a30THOIA KNCNoTbl, pasbaBneHHo 1:1, U HarpeBaroT A0 PaCcTBOPEHUS HABECKU. YNapnBatoT pacTBop A0
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o6bema oT 5 40 6 cM®, npunueatoT 7 cM® XNOpHOI KMCNOTbI. HarpeBaloT 40 NOABNEHVS NapoB XTOPHON KCMOTSI
1 yBMpaltoT cTakaH ¢ NANTLI; oxNaxaatoT, Ao6asnsaoT 3 cM® BOALI 1 CHOBA HarpesatoT A0 NosBneHNs 6erblx
napos. PacTBop oxnaxgatoT go Temnepatypbl o1 30 °C go 50 °C, npunusatoT 10 cM® consAHOM KUCNOTHI, Harpesa-
0T g0 TemnepaTypsbl He 6onee 50 °C, nepemeLurBasi 4O NOMHOrO UK YacTUYHOro pacTeopeHus coneit. Cogepxu-
Moe nepeBoasaT B MPoBUpKY BMeCTUMOCTbI0 20 cm® (vnn 25 CM3), o6MbIBatoT cTakaH o1 0,5 4o 1 cm® Bogsl 1
consiHol kucnoTol, AobasnatoT B Npobupky 0,6 cm® 6poOMUCTO-BOAOPOAHOM KUCNOThI U AOBOAAT 40 MEeTKU consa-
HOM KucnoTow. MepemelumBatoT 40 pacTBOPEHUsI 0caaka, OTKpbIBasi NPOBUPKY KaxkablA pas nocne 2—4 BcTpsixu-
BaHWN.

B npo6upky BMecTumMocTbio 10 cm® nometyatot 2 cm® Tonyonau 2 cm® pacTBopa Npobbl (ecnu oxvgaemas
MaccoBas gons ceneHa ot 2:-107* % g0 5:107* %, cooTHoOLLIEHWEe 06HEMOB opraHuyeckoli 1 BogHol cas 1:1) unu
4 cm® pacTeopa npobbl (ecnu oxuaaemas Maccosas 4ona ceneHa meree 2-107* %, cooTHoleHWe das 1:2) n
aKCTparmpyoT 15 MUH. DKCTpaKT AomkeH ObITb 6ecLBeTHBIM, BogHas dhaza — TeMHO-KOpUYHeBON. Pasbl He ae-
NAT, ONs aHanusa UCnomnb3yoT 3KCTPaKT.

AnunksoTHbIe YacTy (0,02 cm®) pacTBOPOB CpaBHEHWS, aHANM3UPYeMOit MPoBkl U KOHTPOMBHOTO ONbITa NOC-
negosartensHO BBoAAT B OTA. NamepsitoT BenuunHy curHana abcopbuum ceneHa. [ins kaxaoro pactsopa gena-
0T 2—3 n3mepeHus. Hepes kaxaele 5—38 Npob aHanusnpyoT oanH U3 pacTBOPOB cpaBHeHu. Nepuoanyecku, no
ncTedeHUn ot 2 Ao 34 paboThl, CTekna atoMusaTopa U rpacpuToBble KoHTakTbl S TA NpOTUPalOT BaTOW, CMOYEHHOW
cnupToM. MNocne YncTku NpoBoAAT 0BT rpaddnTOBON TPYOKU.

18.5.1.6 O6paboTka pe3ynbLTaToB aHanM3a

MaccoByto gonto ceneHa X, %, BeIMUCASIOT Mo popmyne

X=KhF, (31)

rae K — koadduLmeHT nepecyeTa, pasHblit: 1-10~2 (Mpu cooTHoLLEHM 06bemoB a3 1:2) unm 2-107° (npwu cooT-
HolleHun obbemoB das 1:1);
h — 3HavyeHune abcopbuun ceneHa B pacTBope aHannaupyemon npobbl, Mm;
F — rpagyvipoBoYHbIA hakTop, paBHbLIN

O

F:

3=

2 (32)

X

b
i=1

rae N — KoNM4YecTBO PacTBOPOB CPaBHEHUS,
C; — KOHL@HTPaLWA ceneHa B i-M pacTBope CPaBHEHWS, MKI/cM>,
H; — 3HaueHune abcopbunm ceneHa B i-Mm pacTBOpPE CPaBHEHWS, MM.

MaccoByto fonto ceneHa B aHannanpyemMoi npobe X B npoLieHTax MOXHO Taikke ornpeaenuTb No rpagympo-
BOYHOMY rpadimky. Ha ocu abcumcce oTknagpiBaoT MaccoBble 40N ceneHa B pacTBOpax CpaBHEHUS!, yMHOXEH-
Hble Ha 1-10~2 (npn cooTHoweHun a3 1:2) unu Ha 2-1073 (npu cooTHoLeHun a3 1:1), Ha ocu opanHaT —
cpeaHeapudMeTUYeckne 3Ha4eHUA BbICOT COOTBETCTBYIOLLUX UM NUKOB abcopbuuu.

3a pesynbTart aHanusa NpUHUMaloT cpeaHeapydMeTUIecKoe 3HaYeH e ABYX napasnfenbHbiX onpeaene-
HWI NpU YCINOBKM, YTO abConoTHaA Pa3HOCTb MeXAY HUMU B YCITOBUSIX MOBTOPSIEMOCTI He NpeBbILIaeT 3Ha4YeHN i
(npy goBepuTensHO BepoAaTHOCTU P = 0,95) npegena NnoBTOPSIEMOCTU I, NPUBEAEHHLIX B Tabnuue 24.

Ecnu pacxoxgeHue mexay pesynbTaTamu napannenbHbix onpedeneHuiil npesbiaeT 3HavYeHWe npegena
NOBTOPSIEMOCTMU, BLINONHAOT NpoLieaypbl, U3NoXeHHble B cTaHaapTe [2] (noanyHkT 5.2.2.1).

18.5.1.7 KoHTponb TOMHOCTU pe3ynbTaToB aHan1sa

KOHTpOsib TOUHOCTU pe3ynbTaToB aHanu3a — B COOTBETCTBUU € 3.14.

18.5.1.8 OchopMneHune pesynsTaToB aHanusa

PesynbTtaTthl aHann3sa opopMnaoT B COOTBETCTBUM € 3.15, 3HaUeHWUS NOrpeLlHOCTY pe3ynbTaTos aHanMsa A
npusegeHsl B Tabnuue 24.

18.5.2 OnpeageneHue Tennypa

18.5.2.1 TpeboBaHuA K NorpelwHoCcT aHanusa

MorpeluHOCTb pe3ynbTaToB aHanNn3a MaccoBOW 40N Tennypa, 3Ha4ueHUs NpeaenoB NoBTOPSEMOCTU M BOC-
NpOV3BOAUMOCTHY ANsl AoBepuUTenbHOW BeposTHOCTU P = 0,95 oMmKHbI COOTBETCTBOBAThL NPUBEAEHHLIM B Tab-
nvue 26.
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Tabnwuuya26
B npoueHTax
Ounana3soH MorpewHocTb Mpenen
MacCOBOW [onu Tennypa pe3ynsTaToB aHanusa
+A NOBTOPAEMOCTU 1 (N=2) | BOCMPOU3BOAUMOCTU R
Or 0,00001 pgo 0,00002 Bkntou. 0,00001 0,00001 0,00002
Ce. 0,00002 » 0,00005 » 0,00002 0,00002 0,00003
» 0,00005 » 0,00020 » 0,00004 0,00004 0,00005

18.5.2.2 Cpeactea uaMepeHuin, BCrioMoraTerbHble YCTPONCTBa, MaTepuarbl, pacTBopbl

Mpwu BEINONMHEHUW aHanM3a NPUMEHSIOT CreayoLLIMe cpeacTBa M3MePEHIUIA, BCTIOMOraTerbHbIE YCTPoCTRa:

- cneKkTpohoTOMETP aToMHO-abcopbLUMOHHbLIN, Moaens 503 corpMbl MNepknH-3bMep 1nu Apyroin pupmsl ¢
WUCTOYHWKOM U3MYYEeHUsI Ha Tennyp;

- aToMU3aTOp ANEeKTpoTEPMUYECKin Mapkn HGA-76 nnu apyroi aHanornyHbIi;

- Becbl nabopaTopHble cneLunansHoro knacca TouHocTu no FOCT 24104;

- cTakaHbl H-1—100 TXC no FOCT 25336;

- kon6bl MepHble 2—50—2, 2—100—2 no FOCT 1770;

-nunetkn 5—2—1—2,5—2—1—5noFOCT 29227;

- npo6bupkun MN-2—10—0,2 XC no FOCT 1770;

- MUKpogo3aTop (MukponmneTka) BmectumocTbto oT 0,01 go 0,02 cm;

- umnuHapbl 1—10,1—50 no FOCT 1770;

- CTEeKIo YacoBoe.

Mpwy BbINONHEHUN aHanW3a NPUMEHSIOT criedytoLine MmaTtepuarnsl, PacTBOpPbI:

- aproH rasoobpasHbli Beicwero coptano FOCT 10157;

- BO34yX, CXaTblid nog AaBneHnem ot 2:10%° 00 6-10° Ma (oT2p006 KFC/CMZ);

- Tennyp BbICOKOW YACTOThI Mapku T-A1 no [27];

- kuenoTy asoTHyto no FOCT 4461, pazbasnerHyto 1:1;

- knenoty consiHyto no FOCT 3118;

-Tonyonno FOCT 5789;

- cnupT aTtunossli no FOCT 18300;

- Bogopogaa nepokeua no FOCT 10929, cTtabununanpoBaHHbIA NPOAYKT;

- TpuankundeHannammonmin xnopua (TABAX), akcTpareHT — pacTBOpP MOJSIPHOW KOHLEHTpauuu
0,05 monb/am® TABAX B Tonyone.

18.5.2.3 MeToa aHanusa

OnpegeneHue Tennypa npoBogsT aTOMHO-abCopPOLIMOHHBIM METOAOM C 3NEKTPOTEPMUYECKM aTOMU3aTO-
pom (3TA) no anvHe BonHebl 214,3 HM Nocne pacTBOPEHNst HABECKM MeaW B COMSAHONM KACNOTE C NepoKcUaom
BOAOPOAA 1 SKCTPAKLMOHHOTO KOHLIEHTPUPOBaHUS Tennypa pacteopom 0,05 Monb/am® TpuankunéeHannammo-
HWIA XNopwaa B TONyore U3 aHanW3upyeMoro pacTeopa, coaepallero oT 3 40 6 Monb/aM® conaHomn KUCNOTbI 1
50 ricm® meau.

18.5.2.4 MNogroToBKa K NpoBeAEeHWIO aHanmnaa

MpuroToBneHne akcTpareHTa

Mpu npurotToBneHWn pacTBopa TpuankunbeHannaMmmoHusa xriopuga MOMSIPHOM  KOHLeHTpauun
0,05 Monb/aM® B TONyore B Cyxyto eMKOCTb 06beMoM He MeHee 1 am® nepeHocsiT 42 cm® TexHnueckoro TABAX
1 960 cm® Tonyona, 06MblBast UM MepHbI cTakaH (unnuHap) ns-nog TABAX.

MpuroToBNeHNe pacTBOPOB CPaBHEHUSI

PactBop A: HaBecky MeTannuyeckoro Tennypa maccoit 0,0100 r nomeLLaloT B cTakaH 1 pacTBOPSIOT B
o6beme oT 5 4o 10 cm® a30THOI KucnoTsl, pasbaBnerHol 1:1, Harpesas 40 MOMHOTO PA3NOXEHWS HAaBECKU.
B MepHyto konby BMecTUMocTbio 100 cm® HanusatoT 50 cM® consiHOl KMCNOTI, NepenuBaloT OXNaKaeHHbIR
pacTBOp M3 cTakaHa, 06MbIBas ero BOAOW, U A0OBOAAT BOAOW 4O METKN.

1 cm® pacTopa A cogepxuT 0,1 Mr Tennypa.

PactBop B: 1,0 cm® pacTBopa A noMeLLaloT B MepHYto konby BMeCTUMOCTbIo 50 cM® 1 4oBOAST A0 MeTKM
CONSIHOM KMCNOTOW, pazbaeneHHon 1:1.

1 cm® pacTBopa B cogepuT 2 MKT Tennypa.
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Pacteop B: 2,5 cM® pactopa B nomelLatoT 8 MepHyto konby BMecTUMocTbio 100 cm® 1 goBoaAT Ao MeTkM
CONSAHOW KNUCNoToW, pazbasneHHow 1:1.

1 cm® pactBopa B cogepxuT 0,05 MKr Tennypa.

MpuroToBneHne pacTBOPOB CPpaBHEHUS AN aTOMHO-abCcopbLUMOHHOMO aHanusa (He MeHee Tpex): B TpU Mep-
Hble NpobupkK BMecTUMocTbio 10 cm® kaxkaas nomewatoT 1, 2 u 4 cm® pacteopa B, npunueaiot no 0,4 cm®
aKcTpakTa noboii n3 npob (npurotoBneHHol no 18.4.2.5), noBoaAT conaHomn KUcnoTon, pasbaeneHHow 1:1, Ao
obbema 4 cm® n gobasnsioT 2 cM® akcTpareHTa. JKkCTparupyoT 15 MUH.

AkcTpakThl cogepxart 0,025; 0,051 0,1 mKr/cm® Tennypa.

MpuroToBneHue CUHTETUYECKON CMeCK ANsi NPOBEPKU NPaBUITbHOCTU METOAUKN U NPaBUNbHOCTU paboTel
npuGopa: 5 cm® pacTBopa b nomelLatoT B MepHyto konby BMecTUMOCTbio 50 cM® 1 OBOANT A0 METKU BOAONA.
MorpelwHocTb BBeAeHUs Tennypa — He 6onee 2%.

1 cm® cmecu cogepxut (0,200 + 0,004) mkr Tennypa.

MoarotoBka uamepuTensHoro npubopa

BkrtoueHune n HacTpoliky npubopa u ATA npoBogsT B COOTBETCTBUM C MHCTPYKLIMEN NO 3KCNyaTaLuu.

MpoBepsi0T NpaBUILHOCTL paboTbl NpUbopa, UCNoNb3ysi CMeCh, MPUIrOTOBMEHHYHO, Kak OMUCaHO BbILLE.

McnonbaytoT aHanuTuieckyto nuHuio 214,3 Hm, wens 0,2 Hv 1 pexxum paboTel OTA, NpuBeAeHHbIV B Tabnu-
ue 27.

MukponuneTkoii BMecTuMocTbio 0,02 cm® BBoasT B ATA pacTBop 3KCTpareHTa B TONyone U BapbpoBaHueMm
TeMmnepartypsl pasnoxeHus ot 800 °C ao 1000 °C gobusatoTcs TOro, 4Tobbl aCopBLMOHHBIA curHan pactsopa 6bin
He Gonblue, YeM nNpu 06XuMre KoBeTbI. ATy onepaumio BeINOMHSAT ANS KaXa0n rpadduToBON TPYOKU.

Tabnwuua27
Crapuu Tepmudeckoit obpaboTku npod Temnepartypa, °C Bpewms, ¢
Cyuwika 150 10
PaanoxeHue 800—1000 8
ATomMmM3aumsa 2500 5—7

MpumeyaHue—Ilpu pabote ¢ aHanornuHeIM NPMOOPOM APYron Mapku yCrioBusi NPOBEAEHUsI aHanM3a
KOPPEKTUPYIOT, ncxoas us obecneveHns MakCMMansHOroO aHaNMTUHECKOro CUrHarna Tennypa Npu aHanmae ogHoro U3
pacTBOPOB CPaBHEHWS.

18.5.2.5 BuinonHeHWe aHanuaa

Haecky o6pasua Mmeav maccori 0,5000 r nomelLatoT B cTakaH BMecTuMocThio 100 cM®, nuneTkoii no6aensi-
toT 4,2 cM® ConsiHOW KUCNOTHI, HaKpbIBaKOT YacOBLIM CTEKITOM U 4obaBnsoT 3 cm® pacTeopa nepokcuga Bogopo-
Aa. Ana yckopeHua peakuuu cMeck B36anTeiBaloT 3—>5 pas. Mocne npekpalleHys peakuym (BbiaerneHve ny3bipb-
KOB) MO NCcTeueHUN oT 5 Ao 8 M1H fo6aBnsioT elle 4 cm® nepokcuaa Bogopoaa, B3banTuiBaloT 3—5 pas. Mocne
pacTBOpeHUA HaBeCKU Meau CTakaH CTaBAT Ha NMUTY, PacTBOP AOBOASAT A0 KUMEHUsI U MO UCTeHeHUN oT 2 A0 3 MUH
nocne pasnoxeHus n3bbiTka Nnepokcuaa BoAOPOAAa CTakaH CHUMAIOT C NIUThI, OXNaXAaloT U 40BOAAT 06 beM A0
100 cm® Bogoii.

B npoBupky BMecTuMocTbio 10 cm® BHocaT 2 cm® akcTpareHTa v 2 cm® pacTBopa NpoBbl Ans oXuaaeMbIx
MaccoBbix aonei Tennypa ot 1-10™* % a0 2:10~* % (cooTHolLeHMe 06LeMOB opraHudeckoii 1 BoaHoi das npu
aToM — 1:1) unu 4 cm® pacTeopa NPobkl ANA OXMAAEMbLIX MaccoBbIX Aoreii Tennypa MeHee 1-107 % (cooTHolue-
Hue cpas — 1:2). SkcTparnpytoT 15 MUH. Pasbl He AeNAT, AN aHanu3a UCMoNb3YHT SKCTPaKT.

ANMKBOTHbIE YacTU PACTBOPOB CPABHEHNS, NPo6 1 pacTBOPa KOHTPOSLHOTO OnbiTa o6bemom 0,02 cm® noc-
nepgosaTensHo BBOAAT B ATA. MamepsitoT BenvuuHy curHana abcopbuum tennypa. ina kaxgoro pacteopa gena-
0T 2—3 n3mepeHus curHana. Yepes kaxable 5—8 npob aHanu3upyoT oauH U3 pacTBOpOB cpaBHeHUA. CTekna
OTA no ucreveHun oT 2 Ao 3 4 NpoTMPaloT BaTOW, CMOYEHHOW CNMPTOM, @ 3aTeM Hacyxo xson4yatobymaxHomn
TKaHblo. B koHUe paboTel rpacdmToBbIe KOHTaKTLl QTA NPOTUPAIOT BATOW, CMOYEHHOW CIIMPTOM.

18.5.2.6 O6paboTka pe3ynbTaToB aHan1sa

Maccosyto gonto Tennypa X, %, Bel4McnaA0T no opmyne

X=KhF, (33)

rae K — koadhpuumeHT nepecyeTa, pasHblii: 1-1073 (npn cooTHoLweHUM 06bemoB das 1:2) unn 2-1073 (npu cooT-
HolueHUn o6bemos a3 1:1);
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h — 3HaveHne abcopbuum Tennypa B pacTsope aHanusnpyemMon npobul, Mm;
F — rpagynpoBoYHbIN hakTop, paBHbIi

|o

F= 2 (34)

3=

z

1

x

rAe n — KoNMYecTBO pacTBOPOB CPaBHEHUS;
C; — KOHL|@HTpaLWA Ternnypa B i-M pacTBOpe CPaBHEHWS, MKI/cM®;
H; — 3Ha4eHune abcopbuumu Tennypa B i-M pacTBOPe CpaBHEHUSA, MM.

Maccosyto gonto Tennypa B npobe X B NpoLeHTax MOXHO Takke HauTW Mo rpagyupoBOYHOMY rpadiuky, Ha
0CM aBCLMCC KOTOPOro OTKIAABIBAIOT MaccoBbIe 0N Tefnypa B pacTBOPaX CPABHEHNS!, yMHOXeHHbIe Ha 2-1073
(Npy cooTHoLLeHUM has 1:1) unm Ha 1-1073 (npu cooTHowweHNn a3 1:2), a Ha OcK opaAVHAT — cpeaHeapudMeT-
YecKne 3Ha4YeHUs BbICOT COOTBETCTBYHOLLIMX UM NMUKOB abcopbumn.

3a pesynbTaT aHanusa NpMHUMaloT cpeaHeapudmeTUIecKoe 3HaveHe ABYX NapannenbHbIX onpegene-
HUIA NPUW YCII0BWU, YTO aBCOMIOTHAs pasHOCTb MeXAy HUMU B YCNOBUAX NOBTOPSAEMOCTU He NPeBbILLAET 3HaYeHMiA
(npv goBepuTensHoW BeposiTHoCTU P = 0,95) npeaena NoBTOPAEMOCTU 1, NpuBeAeHHbIX B Tabnuue 26.

Ecnu pacxoxaeHve mexay pesynbTataMu NapansienbHblX onpegeneHuin NpesellaeT 3HaueHve npeaena
MOBTOPSIEMOCTMU, BLIMOSHAOT NPOLEAYPhI, U3N0XeHHble B cTaHaapTe [2] (noanyHKT 5.2.2.1).

18.5.2.7 KoHTpob TOUHOCTU pe3ynbTaToB aHan13a

KoHTponb TOUHOCTY pe3ynbTaToB aHanM3a NpoBoAAT B COOTBETCTBUM € 3.14.

18.5.2.8 OchopmneHue pe3ynbTaToB aHanMaa

PesynbTtathl aHanusa obopMnsioT B COOTBETCTBUM € 3.15, 3HAaYEHWS NOrPeLIHOCTU pe3ynbTaToB aHanusa A
npveeaeHsl B Tabnuue 26.

18.6 OnpeaeneHne maccoBOM AONU BUCMYTA, ONoBa U cepebpa

18.6.1 TpeGoBaHMA K NOrpelIHOCTY aHanNu3a

MorpeluHOCTL pesynbTaToB aHanM3a MaccoBoi A0NW BUCMYTa, 0NoBa U cepebpa, 3HauyeHust NnpeaenoB
MOBTOPSIEMOCTU 1 BOCNIPOU3BOAUMOCTM A5 AOBEPUTENbHON BEpoATHOCTU P = 0,95 A0MKHBI COOTBETCTBOBATL
npvBegeHHsLIM B Tabnuue 28.

Ta6bnuuya28
B npoueHTax
MorpewHocTL MNpenen
HaumeHoBaHnve [nanasox pesynbraTos
3neMeHTa MaccoBbIX AONEN 3nemeHTa aHanu3a + A NOBTOPSIEMOCTH Bocnpous-
r (n=2) BOAUMOCTH R

Ot 0,000010 go 0,000020 Bknioy. 0,000007 0,000008 0,000012
Buemyt Cs. 0,00002 » 0,00005 » 0,00001 0,00001 0,00002

» 0,00005 » 0,00010 » 0,00002 0,00002 0,00003

» 0,00010 » 0,00050 » 0,00004 0,00005 0,00006

Ot 0,00001 go 0,00002 Bkntou. 0,00001 0,00001 0,00002
Onoso » 0,00002 » 0,00005 » 0,00002 0,00001 0,00003

» 0,00005 » 0,00010 » 0,00002 0,00002 0,00004

» 0,00010 » 0,00050 » 0,00004 0,00007 0,00007

Ot 0,00020 go 0,00050 Bkntou. 0,00008 0,00010 0,00013
Cepebpo » 0,00050 » 0,00100 » 0,00012 0,00014 0,00020

» 0,0010 » 0,0030 » 0,0002 0,0002 0,0004

18.6.2 CpencTBa M3MepeHUid, BcromMoratenbHble yCTPOMCTBa, MaTepuanbl, pacTBOpbI

Mpu BbINONHEHUW aHanMaa NPYMEeHSIoT creayoLLme CpeacTBa U3MepeHnii, BCioMoraTerbHble YyCTPonCTBa:

- cneKkTpodoTOMETP aTOMHO-aBCoPBLMOHHDIA DUPMbI «XUTaun» C aTOMMU3ATOPOM 3F1IEKTPOTePMUHECKAM UMK
tbvpMbl MepknH-OnbMep, mogens 403, nnu apyroi hMpMbl C UCTOUHMKAMU U3NTYHEHUSI HA BUCMYT, ONOBO, cepeb-
po;

- annapar 4ns nepemeLumMBaHus xunakocti Tuna AB6-411,

- Becbl abopaTopHble crieluansHoro knacca touHoctu no FOCT 24104;

70



roCT 31382—2009

- npobupkun NMN-2—100—0,2 XC no FOCT 1770;

- BOpOHKM genutenbHele BA-1—1000 no FTOCT 25336;

- kKon6bl MepHble 2—50—2, 2—100—2, 1—500—2, 2—1000—2 no FOCT 1770;

-nunetky 1—2—1—1, —2—1—-2,2—2—2—5 2—2—2—10, 2—2—2—25,2—2—2—50, 4—2—1—1,
4—2—1—2,5—2—2—2noOCT 29227

- cTakaHbl B-1—100 TC no TOCT 25336;

- MMKpPOAO3aTOp (MUKpONUMETKa) BMECTUMOCTbI0 oT 0,01 A0 0,02 cm®.

Mpwu BbINOMHEHUN aHanW3a NPUMEHSIOT criedytoLine MmaTepuarnsl, pacTBOpPbI:

- BymMary MHOUKaTOPHYH YHUBepcarnbHyto rno [14];

- KUCIOTY a3oTHYyto ocoboit unctoTel no FOCT 11125, pasbasneHHyro 1:1;

- KMCnoTy cepHyto ocobon unctoTel no FOCT 14262, pasbasneHHyo 1:1n 1:17;

- Knenoty consiHyto ocoboli unctoTel no FOCT 14261, pasbasneHnyto 1:5, 1:10, 1:100;

- ammmak BogHbli no FOCT 3760, pasbaeneHHbld 1:1;

-cepebpo no FOCT 6836;

- onoso mapkn O1 no MOCT 860;

- BucMyT Mapku Bn0O no FOCT 10928;

-cnupT aTtunoeeld no FTOCT 18300;

-tonyon no FOCT 5789;

-auetunneH no FOCT 5457;

-aproHno FOCT 10157;

- katnoHut KY-2-8 noFOCT 20298;

- TpuankunbeHsonammonuii  xnopug (TABAX), 1,3 Monb/am®; pacTBOp MOMAPHOIA  KOHLeHTpaLum
0,26 monb/am® B Tonyorne;

- BoAly auctunnuposaHHyto no FOCT 6709, AeNOHN3NPOBaHHYIO, NOMYYEHHYIO NPOycKaHWeM Yepes UOHO-
0BMEHHY0 KONOHKY C KaTUOHUTOM, Harnpumep KY-2-8;

- cpecTBa MooLLIME CMHTEeTUYecKe nopollkoobpasHslie no FTOCT 25644.

18.6.3 MeToa aHanusa

MeTog BKITtovaeT KUCNIOTHOE pasnoXeHne HaBecku Npobbl, SKCTpaKLMOHHOE BblAeNeHne BUCMyTa, 0510Ba,
cepebpa pactsopoM TABAX B Tonyorne 1 nocneayoLLiee aToMHo-abcopbLyoHHoe onpeaeneHre MaccoBon 40Mu
BUCMYTa, 0510Ba, cepebpa B opraHudeckoi hase. ATomusaums npob npu onpeaeneHumn MaccoBoin Aonm BUCMyTa
1 ON10Ba OCYLLECTBSETCS B 3N1eKTpoTepMmyeckom atommaartope (3TA), npu onpegeneHnun MaccoBow Jonm ce-
pebpa — B NnameHu aLeTUNeH-Bo3ayX.

18.6.4 NoaroToBKa K BbINONMHEHWIO aHanusa

18.6.4.1 MpuroToeneHue pacteopa TABAX MonspHoii koHLeHTpaLmu 0,26 Monk/am® B Tonyone

TABAX (1,3 Mmonb/am®) pasbasnsioT TONYONoM B COOTHOLLIEHUM 1:4, MOMELLAI0T B AeNUTeNbHYK BOPOHKY 1
OBaxabl MPOMbIBAOT B TedeHue oT 4 A0 5 MUH paBHbIM 06 beMoM amMuaka, pazbasneHHoro 1:1. OTcTamBatoT Ao
nosHoro pasgeneHns dbpakumin. 3aTteMm NpoMblBatoT BOAOW, CONSIHON KMCNOTOW, pasbasneHHon 1:5, n agsaxabl
ConsHOW KMcnoTol, paszbasneHHon 1:100. MpoBepsitoT KUCNOTHOCTL BOAHOW haskl, pH pacTsopa AomkeH 6bITb
pageH oT 1 Ao 2. Mpun pH 6onbLue 2 TOBTOPSAIOT NPOMBIBKY CONSAHOM KUCNOTON, pazbaBneHHon 1:5, 3aTem consiHon
KMcnoToi, pasbasnexHon 1:100.

18.6.4.2 MpurotosneHvne pacTBOPOB U3BECTHOWN KOHLIEHTpaLmm

MpuroToBneHUe pacTeopa BUCMyTa MaccoBoii KoHLeHTpaLuu 0,1 mr/cm®

Hasecky MeTannuyeckoro BucMyTa Maccoit 0,1000 r noMeLLatoT B CTakaH BMecTUMocTbio 100 cm®, pacTso-
patoT B 10 cM® a30THOW KUCNOTbI, pasbasneHHol 1:1, BeinapusatoT ¢ 5 cM® cepHOit KUCMoThI 40 6enbIX Napos,
OXnaxaatoT, NOMeLLaT B MEPHYHo kondy BMecTuMocTbio 1000 cm® 1 00BOASAT A0 METKW CEPHOM KUCIOTOM,
pasbasneHHon 1:17.

MpUroToBNEHe pacTBOPa ON10BA MACCOBOI KoHLEeHTpaLum 0,1 mr/cm®

Hagecky MeTannuyeckoro onosa maccoii 0,1000 r moMeLLaoT B cTakaH BMecTUMocTbio 100 cm®, pacTeops-
10T B 20 cM® CONAHOI KNCMOThI NPU HarpeBaHWUK Ha necyaHoi 6aHe, He 40BOASA A0 KUMEHUS, OXNaxaatoT, noMe-
LaoT B MepHYyto konby BMmecTumocTsio 1000 cm® 1 JoBOAST A0 METKM BOZON.

MpuroToBneHve pacTeopa cepebpa MaccoBoii koHLeHTpaLmn 0,1 mricm®

Hagecky MeTannuyeckoro cepebpa maccoii 0,1000 r nomeLLatoT B cTakaH BMecTUMocTbio 100 cM®, pacTso-
patoT B 10 cm® a30THot KUCNoThI, pasbaBnerHol 1:1, noMeLLaloT B MepHyto konby BMecTuMocTbio 1000 cm® 1
OOBOASIT 4O METKU BOAOMN.

18.6.4.3 MNpuroTosneHve pabounx pacTBOPOB U3BECTHO KOHLIEHTpaLmK

MpurotoBneHne paboumx pacTBOPOB BUCMYyTa U OflOBa
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B mepHyto konby BmectumocTbio 500 cm® BHoCAT no 5 cm® pacTBOpPOB BUCMYTa N Of0Ba U JOBOOST A0
METKU COMSIHOM KUCNOTOM, pasbasneHHoii 1:10. 3aTem nuneTkoii oTéuparoT 50 cm® pacTBOpa, NOMELLAIOT B Npo-
6upky BmMecTuMocTbio 100 cm® (vnu B genuTenbHyo BOPOHKY) U NPOBOAAT 3KCTPaKLMIO paBHLIM 06 beMOM pacTBo-
pa TABAX B TeyeHue 30 MuH Ha annapaTte Ana nepemeLlnBaHna XXUAKOCTU.

1 cm® akcTpakTa cogepXuT no 1 MKT BUCMyTa 1 0foBa.

B mepHble konbbl BMECTUMOCTbLIO 25 cM® kaxxaas BHocAT no 0,50; 1,25: 2,50; 5,00; 12,50 cm® aKcTpakTa u
noBoAsT Ao MeTku pactBopoMm TABAX. PaBoune pacTsopbl coaepxat no 0,02; 0,05; 0,10; 0,20; 0,50 mkr/cm®
BUCMYyTa 1 OJTOBa.

MpurotoBneHune pabounx pacTBopoB cepebpa

B mepHyto konby BMecTUMOcTbIo 500 cm® BHOCAT 50 cm® pacTBopa cepebpa N3BecTHOI KOHLEHTpaLMK U
[0BOASAT 10 METKA COMNSAHOM KUCTOTOM, pasBasneHHol 1:10. MuneTkoii oT6upatot 50 cm® pacTeopa, noMeLLaloT B
npobupky BmectumocTsio 100 cm® (Mnn B gENUTENbLHYIO BOPOHKY) Y NPOBOASIT 3KCTPAKLUIO paBHbIM 06beMOoM
pactBopa TABAX B TeueHve 30 MUH Ha annapaTe 4NA nepemelunBaHna XUAKocTU. MNMonyveHHbI 3KCTpakT coaep-
xuT 10 Mkr/cm® cepebpa.

B mepHble konbbl BMECTUMOCTLIO 50 cm? kaxxaas BHocaT 0,50; 1,25; 2,50; 5,00; 10,00; 15,00 cm® aKCTpaKTa
11 nOBOAAT [0 MeTkM pacTBopom TABAX. Pabouve pacTsopel coaepxar 0,10; 0,25; 0,50; 1,00; 2,00; 3,00 mkr/cm®
cepebpa.

Pabouvie pacTBopbl YCTOWYUBLI B TEHEHUE HEThIPEX AHEN.

18.6.4.4 MocTpoeHuWe rpagyvpoBOYHbIX Frpachukos

[ns nocTpoeHusi rpagyvpoBOYHBIX rpachukoB M3aMepsoT abcopbumio pabovmx pacTBOpOB B Havasne 1 B
KOHLe (hOTOMETPUPOBaHWS NapTum Npob, 1 No yepeaHeHHbIM 3HaYeHUAM BENTUYUH abcopbLmmn 1 COOTBETCTBYIO-
LM MM MacCOBbIM KOHLLEHTpaLMsAM CTPOSIT rpagynpoBoYHbIe rpachmki B MPSIMOYTOSIbHBLIX KOOpAMHaTaXx.

doTOMETPUPOBAHNE KAXKAOrO pacTBOpa NPOBOAAT HE MeHee ABYX pa3.

18.6.4.5 MNogrotoska npubopos k aHanusy

Ycnosusi NpoBedeHVs aHanmaa 1 noaroToBuTeNbHble paboTel, HeobxoauMbIe ANA NpuBeAeHUA cnekTpodo-
TOMETPOB B paboyee COCTOsIHWE, — B COOTBETCTBUM C UHCTPYKLUMAMU NO 3KcrulyaTaumu npubopa.

Cragun 1 ycrnosusi npoLecca atoMmuaaLmm npobel B rpacvTOBON KloBeTe NpuseaeHs! B Tabnuue 29.

Tabnwuua29 — TemnepaTypHblii pexum ANsi 3NeKTPOTEPMUYECKOrO aToMmusaTopa

dnemeHT Ctapus Havanshan Koneunan o Bpems, ¢
Temnepatypa, °C Temneparypa, °C ’

Cywika 50 120 30
Osonexne 120 400 10

BucmyT O3soneHue 400 550 20
ATomusaums 1800 1800 7
OuncTka, Nnpoayska KIOBEThbI 2400 2400 10
Cyuwka 25 100 10
Cywka 100 120 10
Osonexue 120 400 10

Onogo O3sonexue 400 400 10
Atomusauus 2700 2700 7
OuucTka, NpoayBKa KIoBETbI 2800 2800 3

18.6.5 BbinonHeHWe aHanusa

18.6.5.1 Haeecky npobbl maccoii 1,0000 r nomMeLLatoT B cTakaH BMeCcTUMocTbio 100 cM® 1 pacTBOPSIOT NpH
HarpeBaHum B 15 cM® a30THOI KMcnoTsl, pasBasneHHol 1:1, ynapusaroT A0 BNaxHbIX coneil. MpunusatoT 7 cm®
CepHOI KNCNOThI, pasbasneHHo 1:1, n ynapusatoT A0 NOsIBIeHWs] NAPOB CepHON kKucnoTbl. OcTaTok oxnaxgatoT
11 pacTBOPSIOT Npu HarpesaHnn B 10 cM® consiHol kncnoTel, pazGasneHHol 1:100, nepeHocAT B MepHyo konby
BMECTUMOCTbH0 50 cM®, 0BMbIBAIOT CTakaH oT 5 40 7 CM° COMsIHOM KCMOTHI, pasbasneHHol 1:100, n npucoeanHsi-
0T K pacTBOPY B MepHoii konbe. MuneTkoll AoBasnsoT 2 cm® pacteopa TABAX 1 MpOBOAAT 3KCTPaKLMIO B Teve-
Hue 30 MVH Ha annapaTe Ans nepemelunBaHus. lMocne NonHoro paccrnoeHus opraHnyeckyto asy nogH1MaroT B
y3KYI0 4acTb Konbbl AoBaBneHrem 20 cM® consHol kucnoTsl, pasbasneHHoit 1:100.

18.6.5.2 Mpw onpeaeneHn MaccoBoi KOHLEHTpaLMm cepebpa Kanunnsp onyckatoT B Konby ¢ 3KCTpakTom v
NpoBoaAT hoToMeTpupoBaHmMe Mo 18.6.4.5. Kanunnsip v pacnbinMTensHYH CUCTeMy Nocne Kaxaoro hoToMeTpu-
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poBaHus npoMeiBatoT pacTBopom TABAX B TeueHne 10—15 c. B koHue choTomeTpuposaHua napTum Npob kanun-
NAP U pacnbINUTENbHYI0 cUcTeMy NpomblsaloT o6bemom oT 8 ao 10 cm® aTunosoro cnupTa.

18.6.5.3 MukponuneTkoi nepeHocaT 0,02 cm® aHanuanpyemoro pactsopa BUCMyTa WUIu ofioBa B Asaxabl
060X0KeHHY0 rpachuToByIO KIOBETY U hoToMeTpupytoT no 18.6.4.5.

Mocne 8—10 namepeHuUn ocyLeCcTBASIIOT onepauuio obXura u NpoayBKU KIOBETHI.

18.6.5.4 OgHoBpeMeHHO ¢ NpoBeaeHUeM aHanu3a NPOBOAAT KOHTPOSLHLIV ONbIT ANl BHECEHUA B pe3ynb-
TaT aHanuaa Nonpaekuy, y4UTLIBaOLLE MaccoBYIO A0 onpeaesisieMblX 3/IeMeHTOB B peakTUBax v Matepuanax.
MonpaBky BLMUCAAIOT Kak cpegHeapudMeTUdeckoe 3HaveHne Tpex napannensHbIX onpeaeneHui.

18.6.6 O6paboTka pe3ynbLTaTOB aHanus3a

18.6.6.1 Maccosyto gonto BUCMyTa, onosa u cepebpa X, %, BoluucasioT no popmyne

x - (€-C)V 35
10t (35)
rae C — MaccoBasi KOHLEHTPaLVs afieMeHTa, HailieHHast Mo rpagyupoBOYHOMY rpaduky, MKr/cm®,;
C, — MaccoBas KOHLIEHTPaLMA 3NeMeHTa B pacTBOPe KOHTPOMLHOTO OrbiTa, MKT/cm3;
V — 06beM hoTOMETPMPYEMOro aKCTpaKTa, CMS;
m — macca HaBecku nNpobbl, T.
18.6.6.2 3a pesynbTaT aHanusa npyHUMaloT cpegHeapudMeTudeckoe 3HaveHe ABYX NapannenbHbIX or-
peaeneHuit NpY ycroBux, 4To abconioTHas BeNMYMHA PasHOCTU MeXAY HUMU B YCIOBUSIX MOBTOPSIEMOCTU He
npesblLLaeT 3Ha4eHWUI (Mpy AoBepuTensHon BeposTHocTu P = 0,95) npeaena NoBTOPSE€MOCTU I, PUBEAEHHbIX B
Tabnuue 28.
Ecnu pacxoxgeHve mexay pesynbTaTamu napannienbHbiX onpedeneHuii NpesbIWaeT 3HaueH1e npegena
NOBTOPSIEMOCTH, BLIMOMHSAOT Npoueaypbl, U3NoxeHHble B cTaHaapTe [2] (noanyHKT 5.2.2.1).
18.6.7 KoHTponb TOYHOCTH pe3ynbTaToB aHann3a
KoHTponb TOYHOCTU pe3yrnbTaToB aHannsa — B COOTBETCTBUM € 3.14.
18.6.8 OchopmneHue pesynbTaToB aHanusa
PesynbTaThl aHannsa opopMasaoT B cOOTBETCTBUM € 3.15, 3HaUEHWUA NOrpeLlHOCTY pe3ynbTaToB aHanuaa A
npuseaeHsl B Tabnuue 28.

19 MeToa cnekTpanbHOro aHanusa No OKCUAHbLIM CTaHAApPTHbIM 0o6pa3suam
¢ hOTOINEKTPUYECKON perucTpaumnen cnexkrpa

19.1 O6nacTb NpUMeHeHUsA

B HacTosileM pasgene yCcTaHOBMEHO onpeaerieHVe MaccoBO 40N NpuMeceli B Meau B AWanasoHax,
npueedeHHbIX B Tabnuue 30, MeTogoM CriekTpansHOro aHanmaa no okcuaHbIM obpasiam ¢ hoToaNeKTpUYecKoi
perucTpauueli cnektpa.

Ta6nwuuya3l0
B npoueHTax
Onpepensiemblii OnanasoH maccoBbixX Onpepensemsiii [nanasoH MaccoBbIX
3rIeMeHT LONei snemeHTa anemMeHT ponei snemeHTa

MbIWbAK 0,0001 — 0,100 Xpom 0,0005 — 0,10
Cypbma 0,0003 — 0,100 KpemHui 0,00030 —0,0100
CeuHey 0,0001 — 0,100 XKeneso 0,0003 — 0,100
OnoBo 0,0001 — 0,10 Cepebpo 0,0003 — 0,0100
Buemyt 0,00003 — 0,010 docoop 0,0010 — 0,100
LmnHk 0,0003 — 0,0100 Kagmuin 0,00003 — 0,0010
MarHwii 0,0002 — 0,0100 Ko6anbT 0,00003 — 0,0010
MapraHey 0,00003 — 0,0100 CeneH 0,00003 — 0,00100
Hukenb 0,0002 — 0,100 Tennyp 0,00005 — 0,0010
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19.2 TpeGoBaHMUA K NorpewiHOCTN aHanu3a

MorpellHOCTE pe3ynbTaToB aHanMsa MaccoBbIX AoNen onpeaensemblX aNeMeHTOB, 3Ha4YeHWs Nnpeaenos
NOBTOPSAEMOCTU U BOCNPOU3IBOAUMOCTY A1 AOBEPpUTENBHON BepoaTHOCTU P = 0,95 A0MmXkHbI COOTBETCTBOBATL
npuBeaeHHLIM B Tabrumue 31.

Tab6nuuya31
B npoueHTax
MorpewHocTs Mpenen
Onpegensie- OunanasoH pe3ynLTaTtoB
Mbllid 3NEeMeHT MAaccOBbIX [OMen 3nemeHTa aHanusa £ A noBTOpsEMOCTHU BOCMNpOU3-
r (n=2) BogumocTn R
Ot 0,00010 go 0,00030 BkmoOu. 0,00006 0,00007 0,00008
Ce. 0,0003 » 0,0010 » 0,0001 0,0001 0,0002
Mbiwbsk » 0,0010 » 0,0030 » 0,0003 0,0003 0,0007
» 0,0030 » 0,0100 » 0,0008 0,0006 0,0012
» 0,010 » 0,030 » 0,003 0,003 0,007
» 0,030 » 0,100 » 0,015 0,010 0,025
Ot 0,00030 go 0,00100 Bkntou. 0,00015 0,00014 0,00020
Ce. 0,0010 » 0,0030 » 0,0004 0,0003 0,0005
Cypbma » 0,003 » 0,010 » 0,001 0,001 0,002
» 0,010 » 0,030 » 0,004 0,003 0,005
» 0,030 » 0,100 » 0,008 0,007 0,012
Ot 0,00010 go 0,00030 BkmtOu. 0,00006 0,00006 0,00008
Ce. 0,00030 » 0,00100 » 0,00015 0,00011 0,00021
» 0,0010 » 0,0030 » 0,0004 0,0003 0,0005
CeuHel, » 0,0030 » 0,0100 » 0,0014 0,0010 0,0020
» 0,010 » 0,030 » 0,004 0,003 0,006
» 0,030 » 0,100 » 0,014 0,011 0,020
Ot 0,00003 go 0,00010 BkntoOY. 0,00002 0,00002 0,00003
Ce. 0,00010 » 0,00030 » 0,00005 0,00003 0,00007
Bucmyt » 0,0003 » 0,0010 » 0,0002 0,0002 0,0003
» 00,0010 » 0,0030 » 0,0006 0,0006 0,0008
» 0,003 » 0,010 » 0,001 0,001 0,002
Ot 0,00010 go 0,00030 BkntoOY. 0,00007 0,00008 0,00010
Ce. 0,0003 » 0,0010 » 0,0002 0,0002 0,0003
OnoBo » 0,0010 » 0,0030 » 0,0007 0,0005 0,0009
» 0,0030 » 0,0100 » 0,0018 0,0018 0,0025
» 0,010 » 0,030 » 0,006 0,006 0,008
» 0,03 » 0,10 » 0,01 0,01 0,02
Ot 0,0003 pgo 0,0010 Bkmtou. 0,0002 0,0002 0,0003
LnHk Ce. 0,0010 » 0,0030 » 0,0006 0,0005 0,0008
» 0,0030 » 0,0100 » 0,0018 0,0020 0,0025
Ot 0,00030 go 0,00060 BknoOu. 0,00013 0,00012 0,00018
KpemHun Ce. 0,00060 » 0,00100 » 0,00019 0,00019 0,00027
» 0,0010 » 0,0030 » 0,0004 0,0004 0,0006
» 0,0030 » 0,0100 » 0,0014 0,0010 0,0020
Ot 0,0002 go 0,0005 Bkmtou. 0,0002 0,0002 0,0003
Ce. 0,0005 » 0,0010 » 0,0004 0,0004 0,0005
» 0,0010 » 0,0030 » 0,0006 0,0006 0,0009
Hwvkenb » 0,0030 » 0,0100 » 0,0018 0,0020 0,0024
» 0,010 » 0,030 » 0,003 0,003 0,004
» 0,030 » 0,100 » 0,018 0,020 0,025
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B npoueHTax

MorpewHocTs Mpenen
Onpegensie- Ounana3soH peaynLTaTos
MblliA 3NEeMeHT MAacCOBbIX [0NIell 3NemeHTa aHanusa £ A NoBTOPAEMOCTH BOCMNpOU3-
r (n=2) BOOAUMOCTU R
Ot 0,00010 go 0,00030 Bkritou. 0,00007 0,00008 0,00008
Marnuin Ce. 0,0003 » 0,0010 » 0,0002 0,0002 0,0003
» 0,0010 » 0,0030 » 0,0006 0,0007 0,0009
» 0,0030 » 0,0100 » 0,0014 0,0018 0,0020
Ot 0,00003 go 0,00010 Bkntou. 0,00002 0,00002 0,00003
Cs. 0,00010 » 0,00030 » 0,00006 0,00007 0,00008
Mapraney » 0,0003 » 0,0010 » 0,0002 0,0002 0,0003
» 0,0010 » 0,0030 » 0,0006 0,0006 0,0009
» 0,0030 » 0,0100 » 0,0018 0,0017 0,0025
Ot 0,0005 go 0,0010 Bkntou. 0,0002 0,0003 0,0003
Cge. 0,0010 » 0,0030 » 0,0008 0,0008 0,0010
Xpom » 0,003 » 0,010 » 0,002 0,002 0,003
» 0,010 » 0,030 » 0,008 0,008 0,010
» 0,03 » 0,10 » 0,02 0,02 0,03
Ot 0,0003 go 0,0010 Bkntou. 0,0002 0,0002 0,0003
Cepebpo Ce.0,0010 » 0,0030 » 0,0008 0,0008 0,0010
» 0,0030 » 0,0100 » 0,0014 0,0015 0,0020
Ot 0,00003 go 0,00005 Bkritou. 0,00002 0,00002 0,00003
Kagmuii Ce. 0,00005 » 0,00010 » 0,00003 0,00003 0,00004
» 0,00010 » 0,00030 » 0,00008 0,00008 0,00010
» 0,0003 » 0,0010 » 0,0001 0,0001 0,0002
Ot 0,0010 po 0,0030 Bknitou. 0,0008 0,0008 0,0010
docdop Cg. 0,003 » 0,010 » 0,002 0,002 0,003
» 0,010 » 0,030 » 0,006 0,007 0,008
» 0,030 » 0,100 » 0,014 0,010 0,020
Ot 0,00005 po 0,00010 Bkntou. 0,00004 0,00004 0,00005
Tennyp Ce. 0,00010 » 0,00030 » 0,00006 0,00007 0,00008
» 0,0003 » 0,0010 » 0,0001 0,0001 0,0002
Ot 0,00003 go 0,00010 BkntoOM. 0,00002 0,00002 0,00003
Ko6anbT Cgs. 0,00010 » 0,00030 » 0,00005 0,00005 0,00007
» 0,0003 » 0,0010 » 0,0001 0,0001 0,0002
Ot 0,0003 po 0,0006 Bkrtou. 0,0004 0,0003 0,0005
Ce. 0,0006 » 0,0010 » 0,0004 0,0005 0,0006
Keneso » 0,0010 » 0,0030 » 0,0008 0,0008 0,0010
» 0,0030 » 0,0100 » 0,0010 0,0010 0,0015
» 0,010 » 0,030 » 0,004 0,003 0,005
» 0,030 » 0,100 » 0,018 0,015 0,025
Ot 0,00003 pgo 0,00010 Bkmntou. 0,00002 0,00002 0,00003
CeneH Cge. 0,00010 » 0,00030 » 0,00006 0,00006 0,00008
» 0,00030 » 0,00100 » 0,00018 0,00015 0,00025

19.3 CpeacTBa U3MepeHUi, BCnomoraTenbHble yCTPOWCTBA, MaTepuansl, pacTBoOpbI

npl/l BbINMONTHEHNW aHalIn3a NpUMeHART cnegyruimne cpenctea |/|3mepeH|/||7|, BCromMmorartesibHble yCTpOIZCTBaZ

- cnekTpoMeTp AndpakLMoHHbIA Tuna M®C-8;
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- UICTOYHMK NMOCTOSIHHOrO TOKa AN NMTaHus ayru, obecnednBarowuii HanpsikeHue ot 200 Ao 400 B v cuny
Toka go 10 A;

- YCTPOWCTBO AJ151 BbICOKOYACTOTHOMO NOMAXKMIaHUs Ay MOCTOSIHHOMO TOKa OT reHepaTopa ftoboi cuctembl
(MC-39, Or, Un);

- npecc rugpasnuieckuii, obecneunBatownin yeunve ot 1 go 10 MlMa;

- Nnpecc-hpopmMy 13 nernposaHHol ctanu (Hanpumep XBI), nyaHcoH guameTpom oT 4 Ao 6 MM, BbICOTOW OT
50 go 80 mm;

- neyb MydenbHylo ¢ TEpMOPErysiTOpoM, NO3BOMAOLLYI0 NonyyaTe U NnogaepXusaTte TemnepaTypy He
Huxe 800 °C;

- vawku nnatuHoBble no FOCT 6563 nnun dapdoposslie no FTOCT 9147, unu keapuesble no FOCT 19908
BblNapuTenbHble Ans pacTBOPEHUs! U BbiNapyBaHus npob (Ans pacTBOPEHUst MOXKHO MPUMEHATL Takoke Konbbl unu
CTakaHbl U3 TepMuyecki ctolikoro ctekna no FOCT 25336);

- 311eKTpoAbI-NoACTaBKM rpaduToBble 13 yrna Mapku OCH, TN — KpUcTannuyeckuid; Mapku, Hanpumep
QY3-M nnn 3Y3-Mno FOCT 17022, anameTpom oT 6 Ao 10 MM. [Ans nomMeLLeHMst GpUKETOB UMM OKUCIEHHbIX B
Kncnopoae TabneTok Ha aneKkTpogax-noacTaBkax BLICBEPMBAOT yrnybneHus guameTpom 6 Mm v rnybuHon ot
1,5 8o 2 Mm (pucyHok 3);

26

30°

a — pacnonoxeHuwe dNeKTpoaoB M 6pukeTa [0 IKCMOHUPOBaHUs; 6 — CbemKa B aHof-
HOM PEXUME; 8 — CbEMKA B KAaTOLHOM peXume
1 — rpacduToBas noacraeka; 2 — 6pukeT; 3 — NoAcTaBHOW anekTpon; 4 — pacnnas

PucyHok 3 — PacnonoxeHnue anekTpogoB u 6pukeToB

- anekTpogel U3 meau mapku MOO (wnu apyrux Mapok ¢ MmaccoBow gornei Meau He meHee 99,97 %) unu us
yrnst mapkn OCY (C-2, C-3) B Buae NpyTKOB ANamMeTPOM OT 6 A0 7 MM, 3aToueHHble Ha nonycdepy unu ycedex-
HbI KOHYC ¢ Nrowaakon guameTpom ot 1,5 oo 1,7 mm;

- NpucnocobneHne 4nsa 3aTO4KU YrofibHbLIX UMW MeAHbIX 3NEKTPOA0B, HanpuMep ctaHok mogenw Kr-35;

- Kamepy kucrnopogHyto ans okucnenus CO n npo6;

- 6annoH ¢ kucnopoaom, cHabXeHHbI peyKTOpOM;

- WKad cyLnnbHbl NabopaTopHLIA;

- ANEKTPONUTKY Unu 6aHIo0 necyaHyio;

- Becbl NabopatopHble cneyuasrnibHoro knacca TodHoctu no FOCT 24104;

- CTYNKy araToBYHO U U3 OpraHUYeckoro cTekna (gonyckaeTcs Ucnonb3oBaHue cTynok chapdopoBbIX No
FOCT 9147);

- 6tokebl no FTOCT 25336 ana xpaHeHUs1 6pUKeTOB UMW OKCUAHBLIX TABNEeToK;

- NMWHUEeTbI ANs 3axBaTbiBaHWA TabneTok unm 6pukeTos;

- KOnna4ku CTEKNAHHbIE UMW NNacTMAacCoBbIe AN 3aLLMThl OT MbUI 3aTOYEHHBIX SNEKTPOAOB;

- mMarHuT Tuna MBM-63;

- cekyHagomep no [28].

Mpy BbINONHEHUW aHaNW3a NPUMEHSIIOT crieayioLLmMe MaTepuarbl, pacTBOpbI:

- BaTy rurpockonuyeckyto no FOCT 5556;
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- cTaHgapTHble obpasLbl cocTaBa Megu Unv oKcuaa Meau UM CUHTeTUYEeCKMe CMecu;

- KUCNOTY a30THYt0 ocoboi uncToThl Mo FTOCT 11125 unw kucnoty asoTHyto no FOCT 4461 (neperHaHHy1o),
pasbasneHHyto 1:1unu 1:10;

- cnupT atunosblii no FOCT 18300. Pacxoa cnupTa Ha ogHo onpegenerve — 10T;

- BoAy AavctunnuposaHHyto no FOCT 6709.

19.4 MeTog aHanus3a

MeToz4 oCcHOBaH Ha N3MePEHWN MHTEHCUBHOCTW CNEKTPanbHbIX TMHWIA onpeAensieMblX 3N1IeMEHTOB B aHanu-
31pyemom obpasue.

Mpobbl NnoaBepratoT NpeaBapuUTENIbHOMY OKUCTEHNIO NNaBNeHNeM Ha kaTode AYrU NoCTOSIHHOrO Toka B
aTtmocdepe kucnopoga. JonyckaeTca npespalleHne Npob B OKCMAb! pacTBOPEHNEM UX B @30THONM KUCNoTe, yna-
pUBAHUEM W NMPOKANMBaHNEM.

Oku1cneHHbIN 06pasel, NoMeLLaoT Ha rpadMTOBYH NOACTABKY Y MEXAY HAM Y NOACTaBHLIM 351EKTPOAOM U3
unucTOW Meawy (Unw yrnst) Bo3BGykaatoT Ayry MOCTOSIHHOIO TOKa ¢ nocneaytoLLeli hoToaNeKTPUYeCcKoi peructpawim-
el cnexkTpa. MeTog AaeT BO3MOXHOCTb MPOBOAWTE aHanus obpasua B nobom Buae.

19.5 NMoaroToBKa K BbINOMHEHUIO aHanu3a

19.5.1 MogroToBka Nnpuéopa K U3MepeHnr

MogroToBky Nprvbopa K BLINOMHEHNIO N3MEPEHUA NPOBOASIT B COOTBETCTBUM C Tpe6OBaHUSIMU ASUCTBYIOLLIEH
WHCTPYKLMK MO 3KCTINyaTauumn cnekrpomeTpa.

CnekTpomeTp rpagyvpytoT Npy co3aaHun MeToAa ¢ ucrnonb3osaHnem CO coctaBa Meau U CTPOST 3aBUCK-
MOCTb MHTEHCUBHOCTU aHanUTUYECKOMA IMHUM OT MacCOBOW A0NM 4Nsl KaXkaoro onpegensieMoro anemeHTa. MNpu
AanbHeliLeli paboTe BbINOMHSOT KOPPEKTUPOBKY FPagynpOBOYHbIX XapaKTepuCTUK B COOTBETCTBUM C UHCTPYKLW-
el no aKkcnyartauum cnekTpomerpa.

19.5.2 Mpoby 1 cTaHgapTHbIV 0bpasey, B Buae Tabnetkm maccoi (0,50 + 0,05) r, auameTpomM 6 MM 1 BLICOTON
He Gonee 2 MM M3roTOBASIIOT Ha Nto6oM MeTannopexylleM o60pyaoBaHUM UNN BPYUHHYIO U3 NIOBLIX KYCKOB
NPOnN3BOSIbHOM (HOPMBI.

Mpo6bl n CO HeobxoanMO Macchl MOTYT BbITb OTpe3aHbl (OTNUIIEHbI) OT CTePXKHEN UM cnpeccoBaHbl U3
CTPYXKKU. CTPYXKKY NpeasaputesnbHo oTMarHuumneaioT. 3atem cTpyxky 1 CO B Buae Tabnetok ovumLaloT oT no-
BEePXHOCTHbIX 3arpsi3HeHUl TpaBneHnem B a30THOW KucnoTe, pazbaeneHHol 1:10. CTpyxky n Tabnetku CO npo-
MbIBaIOT B AUCTUNIMPOBaHHOW Boae, cnupTe K cywart. [Npu npeccoBaHum TabneTok U3 CTPYXKA MaTpuuy U nyaH-
COH TLLATENLHO OYULLLAIOT OT OCTATKOB paHee NpeccoBaHHoN NPobbl (NPOMbIBaOT BOAOK U NPOTUPAKOT CIIUPTOM).
loToBAT He MeHee ABYX TabneTtok Npob 1 CO Kaxxaoro cocTasa.

19.5.3 MNpoBoaaT okucneHve CO 1 Npo6 B KNCAOPOAHON kaMepe (NpeaBapuTenLHO BCe AeTanu KUCnopoa-
HOW Kamepbl 1 rpacpuToBble NogcTaBku AN Npo6 n CO ounwwaoT oT okenaos meau). MoBOPOTHLIN CTOMUK YKper-
NS0T B HKHEM 3nekTpogoaepxarene kamepbl. Bo nséexaHune s3aumHoro 3arpsasHeHus obpasLos Ha rpacputo-
Bble MOACTaBKM NOBOPOTHOIO CTOMMKa NoMeLLaoT TabneTkn 0gHOro coctasa.

B BepxHeM gepxaTtene ykpennsioT NOACTaBHON aneKTpoa U3 Meav unu yrns auameTpom ot 6 4o 7 mm,
paboumnin KOHeL, KOTOPOro 3aTOYEH Ha yCeYeHHbIV KOHYC € YrnoM Npu BepunHe 45° 1 nnowwaaxkon gnameTpom ot
1,5 po 1,7 MM. MexaneKkTpoaHbI MPOMeEXKYTOK ycTaHaenueaT oT 1,5 Ao 2 MMm. TabneTka CNy>XXUT KaTOAOM Ayru
NMOCTOSIHHOTO TOKa, MpW cune Toka 6 A. Bo3ayx N3 KaMepbl BLITECHAIOT, Nponyckas CKaTbI KUcopoa yepes
kamepy B TeveHue 30 c. Mpu okmcneHun TabneTok AasneHue Kucnopoaa B kKamepe NnoaaepXnBatoT HECKONbKO
BbiLe atTmocdepHoro. Tabnetka nog genctevem gyrv B TedeHue ot 20 Ao 30 ¢ pacnnasnaeTca U NpespallaeTcs
B Karnto pacnnaeneHHbIX OKCUAoB. TOK BbIKNHOYAOT U NOABOAAT K NOACTAaBHOMY 3NeKTpoay cneayloLyto Tab-
neTky.

19.5.4 ina namepeHus okcuaHelx obpasLos oT cpeaHeir npobel oTéupaloT Ase HaBecku Maccol ot 5,0
po 10,0 r. Hasecku nomellatoT B BelNapuTesbHble Yawky. MpunueatoT pasbaeneHHyto 1:1 a3oTHYIO KMCMOTY
13 pacdeTa 10 cm® Ha 1 r Meau, pacTBOPSIOT NPU HarpeBaHUK 1 BeINapVUBAaIOT A0 CyXUX coneil. 3aTeM YaLlku
nomeLLatoT B MydpenbHyto neys 1 npokanueatoT npu Temnepatype (400 + 50) °C B TeveHune 30 MUH A0 NpekpalLie-
HWS BblAeneHns okenagos asoTa. MonyyYeHHbIR NOPOLLOK pacTupatoT B araToBoi (UK Apyroi) ctynke. CTynky
1 NeCTUK NpeaBapuTensHO NpoTMparoT cnupToM. MNMopoLLKOM HaMOMHAKT KpaTepbl YrofbHbIX 3M1EeKTPOA0B UK
npeccytoT B TabneTtku (He MeHee 2). Macca HaBecku npobbl 1 CO gomkHa 6bITe oguHakosoli ot (0,30 + 0,05) ao
(0,60 £ 0,05) .

19.5.5 MpurotoBNeHne CUHTETUYECKUX CMeceit MpuseaeHo B MpunoxerHuun A.

19.6 BbinonHeHne aHanu3a

19.6.1 TopueByto YacTb aneKTpoaoB AN yAaneHUsi NOBEPXHOCTHBIX 3arps3HeHWi NpoKkanvealoT B ayre
MOCTOSAAHHOrO TOKa NMpu BennunHe Toka oT 6 8o 10 A B TeveHure 20 ¢, BKNoYasi 3M1eKTPoA-NoACTaBKY B KayecTBe
aHoda ayru.

77



roCT 31382— 2009

MoaroToBneHHbIe K namepeHnto Npobbl n CO nomellatoT Ha NpokaneHHble rpadUToBbIE NOACTaBKU. B kave-
CTBE NOACTaBHOIO 3NeKTpoAa NPUMEHSAIOT yrnu mapkn OCH nnu megHble cTepxHn. PopMa 1 pa3mep areKTpoaos
W UX pacrnosioXXeHne Bo BpeMsi IKCNO3nMuun NpuBeaeHbI Ha pUCyHke 3.

19.6.2 insa onpeaeneH1s MaccoBoi A0NW MbILLbsIKa, CypbMbl, CBUHLLA, OTOBa, BUCMYTAa, LiMHKA, docdopa,
KagMusi, ceneHa u Tennypa rpadoutoByo NOACTaBKY C NOMELLEeHHON Ha Hee npoboi unu CO ncnonb3yoT B
kayecTBe aHoaa ayru. Mpu BKNoYeHWN Toka Ao pacnnaeneHus ob6pasua gyra 3aropaeTcs Mexay NoAcTaBHbIM
3NeKTPOAOM U NOACTaBKON, U Nocne pacnnaeneHst aHogHoe NSATHO Ayr nepexoauT Ha obpasoBaBLUniics pac-
nnae okcuaos. Hayano akcnosuummn oTCHMTLIBAOT Nocne nepexoda aHoAHoro NsATHa Ayru Ha obpasel. B TeueHne
BCEro BpeMeHW 3KCnosvumum Heo6xoanmo KoppeKkTUpoBaTh NepBoHaYanbHO YCTaHOBMEHHbLIA AYroBOW MPOMeXy-
TOK MO yBENMYEHHOMY M306paXXeH!o Ayr Ha akpaHe cpegHen NMMH3bl OCBETUTENBHOW CUCTEMbI WU C UCMIONb30-
BaHUEM crieLmanbHOR KOPOTKOHOKYCHOM NPOEKLMOHHOM SINH3LI.

Peructpauuio cnektpos NPoBoAAT Npu WupuHe wenu 0,035 MM, paspsigHOM NPoMeXyTke 3 MM, cuse Toka
ayrn o1 6 go 10 A, BpemeHu akcnosuummn ot 20 o 40 c.

19.6.3 [lanee onpeaensaoT Maccosble 40Ny kobanbTa, MarHWa, MapraHua, HUKesnsl, XpoMa, KpeMHUS, Xe-
nesa u cepebpa.

Pernctpaumio cnekTpos NPOBOAAT NPY paspsiAHOM NPOMEXYTKe 3 MM C NPUMEHEHWEM Ay NOCTOSIHHOMO
UNn NepemMeHHoro Toka cunori ot 5 Ao 8 A Ha nepeom atane 1 ot 8 4o 10 A Ha BTOPOM, BpeMs 3KCNo3uLun — oT
30 go 60 ¢ B abCOMOTHOM UM OTHOCUTENBHOM PeXUMax.

Hauarno akcnosvuym oTCHUTLIBaKOT NOCNe nepexoaa kKaTogHoro NATHa Ayry Ha pacrnaBneHHyr YacTb KO-
pornbka.

YcnoBust CbeMKM CrieKTporpaMmbl — B COOTBETCTBUM C UHCTPYKLUMEH NO SKCMNyaTaLmm criekTpomeTpa.

19.6.4 B cnyyasix, Korga ycrioB1si CbeMKW CNEeKTPOB OTIMYATCA OT peKOMeHAyeMbIX, credyeT npeasapu-
TenbHO nogobpaTh onTMMarbHbIe MHTEPBaSbl ONTUYECKUX NNOTHOCTEN NMMHWUIA B COOTBETCTBUN C UHCTPYKLMEN K
npuéopy.

[nvHbl BONH aHanUTUYeCKUX NUHWIA ans AndpakunoHHoro cnektpomeTpa M®C-8 npuseaeHol B Tab-
nvue 32.

[onyckaeTcsi npUMeHeHWe ApYriX aHannTUYeckuX MMHUA NPY YCNOBWK, YTO OHU obecneynBaroT METPOSO-
rMyeckne XapaKkTepucTUKK pesynbTaToB aHanuaa, NpUBeAeHHbIX B HACTOALEM MeToAe.

Tabnwuuyal32
Onpenensaemblii [OnvHa BONHbI aHANUTUYECKOW Onpepensembii OnvHa BOMHLI aHANUTUYECKON
3NeMEeHT JIMHUKU, HM 3ANeMeHT JIMHUU, HM
BucmyT 306,772 Onoso 286,332
XKeneso 302,197 CBuHel 283,307
Kagmwuii 214,441 CeneH 203,980
KobanbT 345,351 Cepebpo 338,289
KpemHuuii 251,611 Cypbma 231,147
Marnwii 277,983 Tennyp 238,325
Mapraney, 279,480 ®ocdop 253,561
MbliLbsAK 234,984 Xpom 357,868
Hukenb 341,477 LnHk 334,502

19.7 O6paboTka pe3ynbTaToB aHanu3a

19.7.1 O6paboTky pe3ynbTaToB aHanM3a NpoBOAMT KOMMbIOTEP MO 3agaHHONM NporpaMme U NpeacTaBnaeT
WX B BUAE MacCOBLIX AONeW onpeaensiembiX 35IeMEHTOB.

19.7.2 3a pesynbTat aHanusa npuHUMaloT cpeaHeapudmeTudecKoe sHaueHue AByX napannenbHbiX onpe-
AerneHni nNpyu ycnoBuu, 4To abCconioTHaa pasHOCTb MeXAy HUMW B YCITOBUSIX MOBTOPSIEMOCTY NpU AOBEPUTENBHOM
BeposiTHocTh P = 0,95 He npeBbllLaeT 3HavYeHWi Nnpeaena NnoBTOPSIEMOCTU I, NpUBeAEHHbIX B Tabnuue 31.

Ecnu pacxoxaeHvie mexay pesynbTatamu napasnnenbHbIX onpeaeneHuii npesbillaeT 3HavyeHue npegena
MOBTOPSIEMOCTU, BLINONHAOT NPOLEeAYpbl, U3N0XeHHble B cTaHgapTe [2] (noanyHkT 5.2.2.1).
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19.8 KoHTponb TOYHOCTU pe3ynbLTAaTOB aHanu3a

KoHTpornb TOYHOCTU pesynbLTaToB aHanmsa — B COOTBeTCTBUM € 3.14.
19.9 OdbopMmneHue pe3ynbLTaToB aHanu3a

rocT 31382—2009

PeaynbTathl aHanuaa ohopMasitoT B COOTBETCTBUM € 3.15, 3HaUeHNs1 NOrpeLLHOCTU pe3ynbTaToB aHanusa A
npueeaeHsl B Tabnuue 31.

20 MeTo4 3IMUCCUOHHO-CMEKTPanbHOro aHanusa ¢ poToaNeKTPU4ecKomn
perncrtpauven cnekrtpa

20.1 O6nacTb NpUMeHeHUs
B HacTosilLeM pasfene yCTaHOBMNEHO onpedeneHne MaccoBbIX Joneil npumecein B Mean mapok MOOk n
MOO B AnanaszoHax, ykasaHHbIX B Tabnuue 33, SMUCCUOHHO-CNEKTPanbHbIM METOAOM C (POTOSNEKTPUYECKON pe-
rmcTpauuneit cnekrpa.

Ta6nwuuya33
B npoueHTax
Onpepensemsliii ,D,I/IaI'I339H MaCCOBbIX Onpepgensembli ,D,I/IaI'I339H MacCOBbIX
anemeHT [onei anemeHTa anemeHT foneii snemeHta
BuemyT 0,000008—0,00100 CeuHey 0,000005—0,00070
Keneso 0,00007—0,0030 CeneH 0,00008—0,00200
Kagmwnii 0,000030—0,00050 Cepebpo 0,00008—0,00250
Ko6anbt 0,000050—0,00100 Cypbma 0,00007—0,00200
KpemHunii 0,00009—0,00200 Tennyp 0,00005—0,00100
Mapranew, 0,000010—0,00050 docdop 0,0002—0,00200
Mbiwbsk 0,000030—0,00200 Xpom 0,00002—0,00050
Hwvkenb 0,00007—0,00200 LinHk 0,00005—0,00200
Onoso 0,000020—0,00200

20.2 O6wue TpeboBaHUsA

20.2.1 O6wue TpeboBaHWs K MeTOaY aHanusa, cpeacTBaM U3MepeHuid, BCroMoraTeneHbIM YCTPOUACTBaM,

MaTepuanam n TpeboBaHusi 6e30MacHOCTU NPU BbIMOSTHEHWUW aHann3a — B COOTBETCTBUN € pasgenamm 3 n 4.
20.2.2 MaccoByto Ao npuMeceid onpeaensoT He MeHee YeM Mo ABYM HaBeckam Meau.
20.3 TpeGoBaHUs K NOrpeLHOCTU aHanns3a

MorpellHOCTE pe3ynbTaToB aHaM3a MacCcoBbIX AoNel onpeaensemblX aNeMeHTOB, 3Ha4YeHUs npeaenos
NOBTOPSAEMOCTU U BOCNPOU3IBOAUMOCTY A1 AOBEPpUTENEHON BepodaTHOCTU P = 0,95 A0MmkHbBI COOTBETCTBOBATL
npueeaeHHLIM B Tabruue 34.

Tabnuua34
B npoueHTax
MorpewHocTs Mpenen
HaumeHoBaHune HnanasoH pesynbTaToB
snemMeHTa MAacCOBbIX [0NIell 3NemeHTa aHanusa £ A NoBTOPAEMOCTH BOCMNpOU3-
r (n=2) BOOAUMOCTU R
Ot 0,000008 go 0,000020 BkntoOu. 0,000005 0,000005 0,000006
Ce. 0,000020 » 0,000060 » 0,000009 0,000010 0,000013
Bucmyt » 0,000060 » 0,000150 » 0,000025 0,000029 0,000031
» 0,00015 » 0,00040 » 0,00004 0,00005 0,00006
» 0,00040 » 0,00100 » 0,00008 0,00007 0,00011
O1 0,00007 go 0,00020 Bkntou. 0,00004 0,00005 0,00006
»eneso Ce. 0,00020 » 0,00060 » 0,00010 0,00012 0,00014
» 0,00060 » 0,00100 » 0,00023 0,00030 0,00033
» 0,0010 » 0,0030 » 0,0004 0,0006 0,0007
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lpodomxeHue mabnuusl 34

B npoueHTax

MorpewHocTs Mpenen
HaumeHoBaHune Ounana3soH peaynLTaTos
snemMeHTa MAaccOBbIX [OMen 3nemeHTa aHanusa £ A noBTOpsEMOCTHU BOCMNpOU3-
r (n=2) BOAMMOCTM R
Ot 0,000030 po 0,000090 BKkmtou. 0,000015 0,000013 0,000019
Kagmuii Cg. 0,000090 » 0,000200 » 0,000029 0,000025 0,000036
» 0,00020 » 0,00050 » 0,00005 0,00006 0,00007
Ot 0,000050 po 0,000100 BKrtOM. 0,000021 0,000014 0,000026
KoGanbT Cge. 0,00010 » 0,00030 » 0,00004 0,00003 0,00005
» 0,00030 » 0,00060 » 0,00006 0,00005 0,00007
» 0,00060 » 0,00100 » 0,00007 0,00007 0,00010
Ot 0,00009 go 0,00025 Bkritou. 0,00007 0,00007 0,00009
KpeMHuii Cg.. 0,00025 » 0,00070 » 0,00010 0,00010 0,00014
» 0,00070 » 0,00200 » 0,00022 0,00025 0,00029
Ot 0,000030 po 0,000080 BKrtOY. 0,000024 0,000020 0,000030
Cgs. 0,00008 » 0,00020 » 0,00005 0,00004 0,00006
MblLbsIK » 0,00020 » 0,00060 » 0,00006 0,00009 0,00010
» 0,00060 » 0,00120 » 0,00008 0,00010 0,00011
» 0,00120 » 0,00200 » 0,00020 0,00024 0,00025
Ot 0,00007 pgo 0,00020 BKkntou. 0,00005 0,00005 0,00007
Hukenb Cg. 0,00020 » 0,00060 » 0,00006 0,00008 0,00009
» 0,00060 » 0,00100 » 0,00008 0,00011 0,00012
» 0,00100 » 0,00200 » 0,00014 0,00020 0,00021
Ot 0,000020 go 0,000050 BKkntou. 0,000010 0,000013 0,000014
Cg. 0,000050 » 0,000150 » 0,000028 0,000037 0,000039
Onoso » 0,00015 » 0,00040 » 0,00006 0,00006 0,00007
» 0,00040 » 0,00100 » 0,00008 0,00008 0,00012
» 0,00100 » 0,00200 » 0,00018 0,00020 0,00023
Ot 0,000005 go 0,000015 BKkntou. 0,000003 0,000004 0,000005
Cg. 0,000015» 0,000040 » 0,000010 0,000010 0,000013
CeuHel » 0,000040 » 0,000100 » 0,000024 0,000023 0,000030
» 0,00010 » 0,00030 » 0,00004 0,00005 0,00006
» 0,00030 » 0,00070 » 0,00007 0,00008 0,00010
Ot 0,00008 go 0,00020 Bkrnitou. 0,00004 0,00005 0,00006
Cepebpo Cgs. 0,00020 » 0,00050 » 0,00010 0,00009 0,00012
» 0,00050 » 0,00150 » 0,00012 0,00013 0,00017
» 0,00150 » 0,00250 » 0,00029 0,00025 0,00036
Ot 0,00007 go 0,00020 Bkritou. 0,00005 0,00003 0,00007
Cypbma Cg. 0,00020 » 0,00060 » 0,00010 0,00008 0,00013
» 0,00060 » 0,00100 » 0,00019 0,00010 0,00024
» 0,00100 » 0,00200 » 0,00022 0,00020 0,00029
Ot 0,00008 go 0,00020 Bkritou. 0,00005 0,00003 0,00007
CeneH Cgs. 0,00020 » 0,00050 » 0,00010 0,00008 0,00013
» 0,00050 » 0,00100 » 0,00019 0,00010 0,00024
» 0,0010 » 0,0020 » 0,00022 0,00020 0,00029
Ot 0,00005 go 0,00015 Bkntou. 0,00004 0,00004 0,00005
Tennyp Cgs. 0,00015 » 0,00040 » 0,00006 0,00007 0,00008
» 0,00040 » 0,00100 » 0,00010 0,00011 0,00013
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OkoHyaHue mabnuusl 34
B npoueHTax

MorpewHocTb Mpenen
HaumeHoBaHune HnanasoH pesynbTaToB
snemMeHTa MAacCOBbIX [0NIell 3NemeHTa aHanusa £ A NoBTOPAEMOCTH BOCMNpOU3-
r (n=2) BOOAUMOCTU R
Ot 0,00020 go 0,00060 BKntOY. 0,00010 0,00010 0,00014
$ocoop Ce. 0,00060 » 0,00100 » 0,00012 0,00014 0,00017
» 0,00100 » 0,00200 » 0,00015 0,00020 0,00021
Ot 0,000020 go 0,000060 BkITtOY. 0,000016 0,000020 0,000021
Xpom Ce. 0,00006 » 0,00010 » 0,00004 0,00003 0,00005
» 0,00010 » 0,00030 » 0,00005 0,00007 0,00008
» 0,00030 » 0,00050 » 0,00006 0,00009 0,00010
Ot 0,00005 go 0,00010 BkntOY. 0,00004 0,00003 0,00005
Ce. 0,00010 » 0,00030 » 0,00006 0,00005 0,00008
Unhk » 0,00030 » 0,00070 » 0,00009 0,00008 0,00013
» 0,00070 » 0,00200 » 0,00015 0,00014 0,00021
Ot 0,000010 go 0,000030 BkrtOY. 0,000008 0,000008 0,000010
Mapraneu, Ce. 0,000030 » 0,000090 » 0,000017 0,000015 0,000022
» 0,000090 » 0,000200 » 0,000024 0,000024 0,000034
» 0,00020 » 0,00050 » 0,00003 0,00004 0,00005

20.4 CpepacTBa U3MepeHU, BCoMoraTernbHble YyCTPOMCTBA, MaTepuarnsbl, pacTBOpbI

Mpw BeINOMHEHUW aHann3a NPUMEHSIIOT cregyoLine cpeacTsa U3MepeHUid, BCroMmoraTerbHble yCTponCcTBa:

- cnekTpoMeTp AndpakLMoHHbIA Tuna M®C-8;

- reHepatop YI'3-4 unu apyro UCTOMHWUK MOCTOSIHHOMO TOKa C YCTPOUCTBOM ANS1 BbICOKOYACTOTHOIO NOAXKU-
raHusi ayru, peoctatoM 1 amnepmeTpoMm, obecneunBatolinm HanpsbkeHne oT 200 oo 400 B v cnny Toka no 12 A,

- aneKkTpoLlKad CyLUUNBLHLIA NabopaTopHbIN;

- aneKTponeys CONPOTUBINEHNS KaMepHYo NabopaTopHyto ¢ TeMmnepaTtypoli Harpesa o 900 °C;

- CTaHOK NS 3aTOUKM rpadUTOBLIX 3N1EKTPoAoB, Hanpumep Moaenk K-35 nnu apyroro tuna;

- Npecc-hopMy M3 erMpoBaHHoW ctanun (Hanpumep XBIM), nyaHcoH guameTpom oT 4 4o 6 MM, BbICOTO OT
50 go 80 mm;

- TBepaomep TLU-2 nnu npecc, obecnevnsaroLLuii nonydyeHue yeunua ot 9,8 no 14,7 kH;

- Becbl TabopaTtopHble Bbicokoro knacca TouHoctv no FOCT 24104,

- CeKyHAOMepbl MexaHu4veckue no [28];

- CTYMKY araToBYIO C MeCTUKOM Unn vaLly cpapcopoByto rnasypoBaHHy0 ¢ MegHbIM NeCTUKOM;

-yawwu us keapuesoro ctekna no NOCT 19908 nnn vyawm dapdoposble no FTOCT 9147;

- 3NeKTPoabI-NoACTaBKU rpachnTOBbLIE, anekTpoaoaepXkaTenu MeaHele, oxnaxaaemsle BOAOKW, B COOTBET-
CTBUU C PUCYHKOM 4, obecrnednBaloLLine TENNOOTBOA AN NpeAoTBpaLleHNs NOMHOro pacrniasa Koporbka npu
cune Toka 10 A;

- YCTaHOBKY AN51 NeperoHK/ a3oTHOW KNCMNOThI;

- YCTaHOBKY Ans ABOWHON neperoHkn Boasl Tuna BC nnu gpyroro tuna;

- DenoHusaTop Tuna Barnstead E-pure unu nioboin apyroi;

- MarHuT,

- NMUHLET MeaULNHCKNIA;

- cTakaHu4ukn ans s3selwwmBaHma no FOCT 25336;

- BaHKM NnacTMaccoBbIe € KpbILLKamu;
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AL :CQ _lA
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./ 1

1 — WTyuep ANs BXoAa oxnaxaatoLlen Boabl; 2 — WTy-
uep AN BbIXO4A OXNaxgaroue Bogb!

PucyHok 4 — Onektpogoaepxarenm

- anekTpoabl rpacpuToBble U3 cnekTpanbHbIX yriein mapku OCY nnu C-3 B BUAE NpyTKOB (B COOTBETCTBUN C
pUCYHKOM 5) co T TOOBPasHOM 3aTOUKOM ¢ NOLLaAKoR AnaMeTpom 3 MM.

220

8

a — [0 3KCMOHWPOBaHUA; 6 — Npu aHOLHOW NONAPHOCTU TabneTku;
8 — MpUW KaTOOHOW NMONAPHOCTM TabneTku
1 — rpaduToBbIii anekTpoa-noAcTaeka; 2 — tabneTtka npobbl Unm
cTaHgapTHoro obpasua; 3 — rpaduToBbIi anekTpoL; 4 — kanns
pacnnaea

PucyHok 5 — pachuToBble anekTpoab!

Mpu BbINONHEHUN aHann3a NMPUMEHSIIOT creayoLme Matepuarsl, pacTBopbl:

- BTy MeAULIMHCKYO rurpockonuyeckyto no FOCT 5556;

- Bymary mactabHo-koopanHaTHyto mapku JTH no FOCT 334;

- Bogy auctunnuposaHHyto no FOCT 6709;

- BOAY AENOHU3UPOBaHHY0, NONYYEHHYHO NponyckaHWeMm AUCTUNNNPOBaHHOW BOAbLI Yepe3 MOHOOBMEHHYIO
KOSOHKY C KaTMOHWTOM (Hanpumep Mapku KY-2-8), nnu Bogy 6uancTunnnpoBaHHyo;

- KaTnoHUT Mapkm KY-2-8 no FOCT 20298;

- KUenoTy azoTHyto ocoboli YucToTel No FOCT 11125 unu knenoTy asoThyto Mo FTOCT 4461 (neperHaHHyto B
ycTaHoBke), paszbasneHHyto 1:1, 2:1;
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-cnupT atunosbli no MOCT 18300;

- CO cocTtaBa meau.

20.5 MeTog aHanusa

MeToa ocHOBaH Ha UsMepeHU MHTEHCUBHOCTEN CnekTpasibHbIX SIMHWIA onpeaensieMblX 951IeMeHTOB CNeKT-
pomeTpom. CrekTp usnyyeHus BosbyxagaeTcs Ayrov NOCTOAHHOTO Toka Mexay NOACTaBHBIM rpadUTOBbLIM SEKT-
poaom 1 TabneTkoi okcuaa Mmeau, nosyYeHHoOW nyTem pacTBopeHUs Npobel B a30THOW KUCNOTE U TEPMUYECKOTO
pasnoxeHusi 0bpa3zoBaBLUNXCS CONEN.

20.6 NMoaroToBKa K BbIMONHEHUIO aHanu3a

20.6.1 NMogroToBKa Nnpudopa

MoaroToBky npubopa K BeINOMHEHWIO M3MEPEHWIA NPOBOAAT B COOTBETCTBUM C TpeboBaHUAMU AeiCTByIOLLIEH
WHCTPYKLIMM MO 3KCTITyaTaLm CneKTpoMeTpa.

CnekTpomeTp rpagyvpyoT Npu cosgaHum metoaa ¢ ucnonbsosaHmem CO cocTaBa Meaun U CTPOSIT 3aBUCU-
MOCTb MUHTEHCUBHOCTY aHanNmUTUYECKOM JIMHUKA OT MacCOBOW A0SW ANA KaXA0ro onpeaensemMoro aneMeHTa. Mpu
AanbHeliLei paboTe BbIMOMHAIT KOPPEKTUPOBKY rpagynpoBOYHbIX XapakTepuCTUK B COOTBETCTBUM C UHCTPYKLV-
e No aKcnyaTauum CriekTpoMeTpa.

20.6.2 MNpuroTosneHne CUHTETUYECKUX CMeceld, KOTopble MOTyT UCMOoNb3oBaTbCA B kavecTee CO ans rpa-
OYVPOBKN, MPUBEAEHO B MPUIOXKEHUN A.

20.6.3 lNepeA BLINONHEHWEM U3MEPEHUIA CTYNKY, Npecc-chopmy, Yalluu U NUHLUET NPoTUpatoT cnvpToMm. Pac-
X0f CMpTa Ha ogHo onpeaeneHne — 10 cm®. Mocne cxuraHns kaxkaoii Npobbl aNekTpoacAepKaTeny Taicke
NpOTUPAKOT CMMPTOM.

OT npo6kl oTHUpaloT ABe HaBecku Maccon oT 5 Ao 10 r. Hasecku nomewaroT B BbinapneaTeNbHbIE Yalluy,
NPUNMBAIOT a30THYHO KUCMOTY, pasbasneHHyto 1:1, us pacyeta ot 8 4o 10 cM® kMcnoTkl Ha 1 r NP6k, U pacTBOpS-
HOT MPU HarpeBaHmm.

MonyyeHHble pacTBOPLI BbIMApMBAOT 4OCYXA, Hallun € CyXUMU CONIAMU NOMELLIAIOT B MeYb U NpoKanvuearoT
npu Temnepatype (500 + 25) °C B TeueHne 30 MUH C MOMeHTa NpekpaLLeHns BbigeNeHUs NapoB okcuaa asoTa.
MonyyeHHbI okena Megu pactupatoT B cTynke. OTéupatoT no Tpu Haseckn maccoit 0,500 r oT NopoLKoB okeuaa
Meau, MoNyYeHHbIX U3 KXo MCXOAHOW HaBeckun Npobbl, U NpeccytoT TabneTku (NpeasapuTensHo npecc-chopma
AorkHa 6bITb oYMLLEHA U MPOTEPTa CIIUPTOM).

HonyckaeTcsa nameHeHue macchl nopollka Ans uarotosneHus Tabnetok ot 0,500 ao 1,000 r ¢ uensto aoc-
TUXKEHWUSI HUXKHUX rpaHunL, Anana3soHa MaccoBbIX A0NeN onpeaensieMbiX 3/IeMEHTOB.

O6pasLbl Anst rpagyvpoBKY B BUAE OKCUAHbLIX MOPOLLKOB Takxke npeccytoT B TabneTkn. Macchl nopoluka
npu U3roToBneHUn TabneTok Ansi rpagyvMpOBKY U AN U3BMEpPEHUsSt MacCOBOW A0NW NMPUMECH B aHANM3UPYEMOA
npobe OomkHbI ObITb OAMHAKOBLIMMU.

MoaroToBneHHble K aHann3y TabneTkn XpaHsaT B 61okcax, NnacTMaccoBbIX UMK MONIM3TUNEHOBLIX HaHKax ¢
32BUHYMBAIOLLMMUCS KPbILLKaMMU.

20.6.4 NMocTpoeHue rpagyMpoBOYHbIX FpachuKoB

[ns nocTpoeHus rpagyvpoBOYHBIX rpadMKoB U YCTaHOBMNEHWUS rpafyypOBOYHbLIX 3aBUCUMOCTEN UCTIONb3Y-
0T CUHTETMYECKME CMECH, MPUrOTOBMNEHHbIE CornacHo npunoxenuio A, unu CO coctaBa meau nioboii kateropun.
Konnuectso 06pasLioB — He MeHee YeTbIipex, MaccoBble 40U onpeaensieMbix anemeHTos B CO cocTaBa AOMmkK-
Hbl OXBaTbIBATL NpeAenbl AvanasoHa U3MepeHui.

Mo 20.7.1 1 20.7.2 BLINONHSAIOT U3MepeHust Tpex Tabnetok kaxaoro obpasya 1 okcuga meau (Ang yyeta
cboHa), NPUroTOBNEHHOTO B COOTBETCTBUM C NpunoxeHnem A. Mo nonyyYeHHbIM 3Ha4eHUsIM MIHTEHCUBHOCTEN crnek-
TpanbHbIX IMHAKA U COOTBETCTBYIOLLIMM UM 3HAYEHUSIM MaCCOBbLIX 10Mel 311IeMEHTOB CTPOSAT rpagyupoBOYHbLIE
rpachrk1 B NpsSIMOYTosbHBLIX KOOpAMHATaX, UCMOSNb3Ys A11S1 KaXKA0W TOUKU cpefiHee 3Ha4YeHUe U3 ABYX U3MepeHUit
WHTEHCUBHOCTEM CrieKTpanbHbIX JIMHUNA.

20.7 BbinonHeHue aHanu3a

20.7.1 TabneTkx npo6 nomeLLaoT Ha rpadUTOBbIE 3NEKTPOAbI-NoACTaBKU. TOPLIEBYIO YacTb 3NEKTPoaoB
ANsl yaaneHusi NoBepXHOCTHbLIX 3arpsi3HeHWUIA MPoKanuBaT B Ayre NOCTOSIHHOTO Toka B TeyeHue 20 ¢ npu cune
Toka oT 6 0o 10 A, ucnosnb3ys anekTpoa-NoACTaBKy B KauecTBe aHoAa Ayrv B COOTBETCTBUM C pUCYHKOM 5. [ing
BEPXHUX 3M1eKTPOAOB NPUMEHSIIOT rpacutoBble cTepkHU Mapku OCY nnu npeasaputensHO 060XOKEHHbIE CTePXK-
HY mapku C-3.

20.7.2 UamepeHuns NpoBOAST B ABa 3Tana: NepBblii — Mpy aHOOHOK U BTOPOA — MPY KAaTOAHOW NONAPHOCTU
Tabnetku.

20.7.2.1 Ha nepsom aTare onpeAensitoT MaccoBble 0NN NerkoneTyynx npuMecei: kKaammna, ceneHa, Mbl-
WbsKa, Tennypa, cBUHUa, BUCMYTa, hoccopa, cypbMbl, LMHKa, onosa. MpeasapuTensHO NPoBOAAT 06Xxur Tab-
neTKW, ucrnonb3ys rpacdunToByIO MOACTABKY C MOMELLEHHON Ha Hee TabneTkoil B kayecTBe aHoda. [nsa aToro
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cHayana 3axurawT gyry NOCTOSIHHOrO ToKa MeXay BEPXHUM 3J1eKTPOAOM 1 NOACTaBKOW, a nocrie cniasneHus
YyacTu TabneTkv aHoAHOe NATHO Ayrk nepexoanT Ha obpasoBaBLUMiAcs pacnnas (koponek) okenaos. Mpogonku-
TeNbLHOCTb 0BXKMra C MOMEHTa nepexoda Ayrv Ha pacnnas —5 c.

Mo okoHYaHWKM 0BXKMra HaYUHAKT aHANMTUHECKYH SKCTO3MLMI0 NPOAOIMKUTENBHOCTLIO 40 ¢ B aGCONOTHOM
pexume.

MepBoOHaYanbHO YCTAHOBMNEHHbIA MEeXaneKTPoAHbIA MPOMEXYTOK NepUoANYECK KOPPEKTUPYIOT B TeYeHne
BCEW 3KCMOo3ULMM NO YBENMYEHHOMY N306paXkeHUto Ayr1 Ha skpaHe cneLpanbHOR KoPoTKOOKYCHOM NPOEKLIMOH-
HOW crcTeMbl, MepeMeLLan anekTpogoaep areniu.

PerucTpauuio cnekTpoB NpoBOANAT Npu LWpUHe BxoAaHoW wenu 0,035 MM, ocBeLLeHU BXOAHOM LLienn pac-
TPOBbLIM KOHOEHCOPOM, pa3psaHoM NpoMexyTke 30 MM, cune Toka Ayri oT 5 Ao 8 A, BpeMeHu akcrnosuuum ot 20
no 40 c.

20.7.2.2 Ha BTOpoM 3Tane onpeAensitoT MaccoBble 40NN TPyAHONETYHMX NPUMECEIA: Xenesa, MapraHLa,
HuKens, cepebpa, kobaneTa, KpeMHUS, Xpoma.

Ob6pasyolumniicst Ha NepBOM 3Tane aHannsa Koponek NoMeLLarT Ha CBeXe3aToueHHYH rpacduToByto nog-
CTaBKy U NPOBOAST ero o6Xur B TedeHune 5 ¢, Ucnonbays rpacdMToBYIO MOACTABKY B Ka4ecTBe kKaToaa.

PervcTpaumto crnekTpoB NpoBoAdAT Npy paspsigHOM NpoMekyTke 3 MM, cune Toka ayrv ot 5 4o 8 A, BpemeHu
akcnoaunyun ot 20 ao 30 ¢ B abCOMOTHOM UM OTHOCUTENLHOM peXUMax.

20.7.3 Ons kaxgo TabneTky perncTprupyoT NnokasaHus BLIXOOHOTO U3MepUTenbHOro npubopa, NponopLmo-
HarnbHbIE UHTEHCUBHOCTMW CMEKTPanbHOW MUHUM ONpeaensieMoro 3nemMeHTa npw aAsnivHe BOMHbI, NPUBEAEHHOW B
Tabnuue 35.

Ta6nwuya3ls
Onpegensemblii Onpepensiemblii
SNEeMEHT OnuHa BONHbLI, HM SNEeMeHT OnuHa BONHbI, HM
BremyT 306,772 CsuHey, 283,307
XKeneso 302,107 CeneH 203,980
Kagmwii 214,441 Cepebpo 338,289
Ko6anbT 345,351 Cypbma 231,147
KpemMHuii 251,611 Tennyp 238,325
MapraHey 279,480 docdop 253,561
Mblwbsik 234,984 Xpom 357,868
Hukenb 341,477 LnHk 334,502
Onoeo 286,332
Mpumevanunsa
1 JonyckaeTca NpUMeHeHne apyrux yCroBuii NPOBEASHUA aHanNn3a U Apyrmx aHanMTUUYECKUX NINHWIA, obecneyn-
BaIOWMX NONy4eHWe METPOSIOMMHECKUX XapaKTepPUCTUK B COOTBETCTBUM C TpeGoBaHWAMMN HacTosILLEro MeToaa.
2 [onyckaetca onpegeneHne marHusi B aHanuanpyemom npobte.

20.8 O6paboTka pe3synbTaToB aHanusa

20.8.1 O6paboTKy pesynbTaToB aHanu3a NpoBOAUT KOMMbIOTEP NO 3a4aHHONW NporpamMMe U NpeacTaBnseT
WX B BUAE MaccoBbIX AoS1ei onpeaensieMbliX a/IEMEHTOB.

20.8.2 3a pesynbTaT aHanusa npuHMMaeTcs cpeaHeapupmeTmieckoe s3HaveHe ABYX napannenbHbiX or-
peaeneHuin Npu ycnosuu, 4To abCconioTHas pasHOCTb MEXAY HUMU B YCSIOBUAX MOBTOPSIEMOCTU HE NpeBbIllaeT
3HauveHWl (Npy aoBepuUTenbHON BepoAaTHocTu P = 0,95) npeaena NOBTOPAEMOCTH 1, NpUBeAeHHbIX B Tabnvue 34.

Ecnu pacxoxaeHve mexay pesynbTatamu napanienbHbix onpeaeneHnii npesbillaeT 3HavyeHue npegena
NOBTOPSAEMOCTHU, BLINOMHAOT NpoLeaypbl, U3noxeHHbIe B cTaHAapTe [2] (nognyHKT 5.2.2.1).

20.9 KoHTponb TOYHOCTU pe3ynbTaToB aHanu3a

KOHTponb TOMHOCTU pe3ynbTaToB aHanm3a — B COOTBETCTBUM € 3.14.

20.10 OchpopmneHue pe3ynbLTaToOB aHanMs3a

Pe3ynbTaThl aHannsa opopmnAoT B COOTBETCTBUM € 3.15, 3HaYeHWA NOrpellHOCTY pe3ynbTaToB aHanusa A
npueeaeHbl B Tabnuue 34.
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MpunoxeHne A
(pekomeHayemoe)

anITOTOBneH ue CUHTeTUYEeCKUX CMecen

CuHTeTMueckne cmecu npepcTaBnsioT cobOi MOPOLIKM OKCUAAa Meau, NOoryveHHble NyTeM PacTBOPEHWUA YMCTOWN
OCHOBbl B @30THOW KMCNOTe, BBEAEHUs1 J03MPyeMbiX A00aBOK pacTBOpPOB MpUMECEN, NocneayowWwero BoinapuBaHus u
TEPMUYECKOTO PA3NOXEHUss cMecu HUTPaToB. CUHTETUYECKME CMECU MOTYT UCMONb30BaTLCs B Ka4eCcTBe CTaHQAaPTHbIX
06pasuoB ansa rpagyvmpoBKu.

A.1 CpepcTtBa nsmepeHuil, BcomorartenbHble yCTPOWCTBA, MaTepuarnbl, pacTBOpbI

Mpy NpUroToBNeHWM CUHTETUYECKUX CMecel NPUMEHSIIOT criefylowme cpegcTBa M3mMepeHuii, BCnomoraTtesnbHble
yCTPONCTBA:

- BéCbl NnabopartopHbie cneyuanbHOro knacca TodHoctn no FOCT 24104;

- 9NEeKTpPoneYb KamepHyio Nioboro TMna ¢ TepMopPErynsiTopom;

- ctakaHbl B-1—50 TXC, B-1—250 TXC, B-1—2000 TXC no 'OCT 25336;

- kon6bl koHnyeckne KH-2—250—34 TXC no TOCT 25336;

- kon6bl MmepHble 2—100—2, 2—250—2 no MOCT 1770;

- vawwu, ctynku cdapcoposbie no FOCT 9147 unm cTynky aratoByio Unu sILLIMOBYIO;

- nunetkm 1—2—1—5, 1—2—1—10, 1—2—1—25 no NOCT 29227;

- vawwu kBapuesbie no NOCT 19908;

- 6opetky 1—1—2—25—0,1 no FOCT 29251;

- 6aHkn nonuaTuneHoBble, (PTOPONIACTOBLIE C 3aBMHYMBAIOWMMUCS Kpbilukamu unm Giokcel no MOCT 25336.

Mpy NPUroTOBNEHUN CUHTETUYECKUX CMECEel NPUMEHSIIOT crielylowme MaTepmarbl, pacTBOpbI:

- Xene3o kapGoHunbHoe 0cobo unctoe no [19];

- BucmyT mapkv Bu00 no NOCT 10928;

- megb mapkun M0OOk no TOCT 859;

- onoBo He Hwxe mapkm O1 no TOCT 860;

- kagmuin mapkn Kg0 no TOCT 1467,

- Hukenb mapku H1y no FTOCT 849;

- cepebpo no FOCT 6836;

- ko6anbT mapku KO no MOCT 123;

- Xpom mapkm X99H1 no TOCT 5905;

- mapraHey mapky Mp00 no FOCT 6008;

- cBuHeL mapkm CO no TOCT 3778;

- thbocchop no MOCT 8655;

- MbIWbSIK MeTannuyeckuii no [29];

- Tennyp ocoboii YucToTel no [27];

- ceneH no NOCT 10298;

- umHk mapku L0 no TOCT 3640;

- cypbmy mapku Cy00 no FTOCT 1089;

- ceuHel (I1) asotHokmcneln no TOCT 4236, nepekpucTannn3oBaHHbIv, unu ceuHel, no TOCT 3778;

- HaTPW KPEMHEKUCTTBI MeTa 9-BOAHLINA (MNW TeTpa3aTOKCUCUMaH);

- kMcnoTy asoTHyto no FOCT 4461 (neperHaHHyto B KBApLEBOM annapare) Ui KMCnoTy a3oTHY0 0coboii YncToThl no
FOCT 11125, pas6asnennyto 2:1, 1:1, 1:2;

- kucnoty consiHyto no FOCT 3118;

- kmenoTy BuHHYt0 no [OCT 5817;

- kucnoTy waeenesyio no FOCT 22180;

- HaTpUs ruapokeua (HaTpust mapookuck) no FTOCT 4328, pacTBOp MaccoBol koHueHTpauun 100 r/am3;

- cnnpT aTunoebii no FOCT 18300;

- cepebpo azoTHokucnoe no FOCT 1277, pacTBOp Maccoroii KoHLeHTpauumn 20 r/ams,

- BOAY AENOHN3NPOBAHHYI0, MOMYYEHHYIO NPOMYyCKaHWEM AUCTMNNMPOBaHHOW Bogkl no TOCT 6709 yepes noHoob-
MEHHYI0 KOMNOHKY C KaTMOHMTOM UK NtoGbiM ApyrMm cnocobom, unv eogy tmanctunimpoBaHHyio, Nony4YeHHyo neperoH-
KOV B KBapLEBOM annapare;

- marbmn no FOCT 804.

A.2 lMpurotoBneHne pacTBOPOB NpUMece U3BECTHON KOHLIGHTPaLMn

A.2.1 Kaxayto HaBecky maccoii 0,6250 r Hukens, mapraHua, MarHus, kobanbeTa, xenesa, LuHKa, CBUHUA, BUCMYTA,
kagmus, pocopa, cepebpa, ceneHa, Tennypa pacTBOPSIOT B 25 cM3 a30THON KMCMOTEI B OTAENbHLIX CTakaHax BMECTH-
MOCTbI0 250 cM® kax/blii, pacTBOPbI NepeBOAsiT B MEPHbIE KONBbl BMECTUMOCTBIO 250 cM3 1 AonMBaloT 40 METKM a30THON
KUCMoTOW, pa3baeneHHon 1:1.

1 cm® Kaxaoro pacTeopa CoaepXMT 2,5 Mr KaXAoh U3 BblleyKasaHHbLIX MPUMecen.
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A.2.2 HaBecky xpoma maccoii 0,6250 r pacTeopsioT B o6beme oT 20 go 30 cm> conaHoii KMCMOTLI Ha KUNAWEH
BOoasiHOI GaHe. 3aTemM pacTBOp ynapuBaioT Ao cyxux conen. flobasnsioT ot 5 go 10 cm® a30THOI KMCNOTLI U PacTBOp
ynapueatoT A0 BraxHbix coneii. Onepaumio o6paboTku coner a3oTHOW KMCNOTON NOBTOPAIOT ellle TPK pasa, Kaxablii pa3
BbINapuBasi 4o BraxHbIX conel. 3atem npunusatoT 100 cM® a30THON KMCNOTLI, pa3baBneHHoi 1:1, MOMELWaIoT Nosy4eH-
Hblii pacTBOp B MEpHYto Konby BMecTMMOocCTbio 250 cM® M BONMBAIOT A0 METKM a30THOM KUCNOTOM, pasbasneHHoit 1:1.

OT nonyyeHHoro pacteopa oTéupaiot ot 10 Ao 20 cM3 1 NOMELAIOT B CTaKaH BMECTUMOCTbIO 50 cm® ans npoBepkn
Ha NpUCYTCTBUE XMOPUA-UOHA C UCMOSb3OBAHMEM pPacTBOpa a3oTHOkucnoro cepebpa. Ecnn B pactBope o6HapyxeHo
NpUCyTCTBUE XNOpUA-MOHa, onepauuto o6paboTku conei azoTHOW KMCNOTON NOBTOPSIOT.

1 cm® pacTeopa cogepxuT 2,5 Mr xpoma.

A.2.3 HaBecky onoea maccoi 0,6250 r nomewaoT B CTakaH BMECTUMOCTbIO 250 cm3, gobaensioT 5 r wasenesoi
KUCTOThI, @ 3atem 20 ¢M® a30THOM KMcroTbl, pas6aBneHHoN 2:1, U BbigepxuBaloT 6e3 HarpeBaHWs 40 PacTBOPEHWs
HaBecku. MepeHoCsT pacTBOP B MEPHYIO KONGY BMECTUMOCTLIO 250 M3 M ZONMBAIOT A0 METKM a30THOI KNCITOTOW, pa3bas-
neHHon 2:1.

1 cm® pacTeopa cogepxuT 2,5 Mr onoBa.

A.2.4 HaBecky cypbMbl Maccoi 0,6250 r nomelLaloT B CTakaH BMECTUMOCTbIO 250 cm3, no6aBnsioT 4 I BUHHOM
KUCMOThI U 3aTeM PacTBOPSIOT B U3GLITKE ropsiveii a3oTHOW KMCNOThI NpY kunsYeHun. PacTBop NepeHOCAT B MEPHYIo
KonBy BMeCTUMOCTBI0 250 cM3 1 gonmBaloT 4O METKM a30THON KMCNOTOM, pasGaenenHon 1:1.

1 cm3 pacTBOpa cogepXKuT 2,5 Mr CypbMbl.

A.2.5 Haeecky kpeMHekucrnoro Hatpust maccoi 1,0117 r nomewaiot B MepHyto konby emectumoctbio 100 cm,
pacTBopsitoT B 06beme oT 5 Ao 7 cm® Boabl M JONMBAIOT A0 METKM a30THON KWUCMOTOI, pa3BGaBneHHon 1:2, unm HaBecky
TETpasToKCUCUNaHa Maccoi 0,7418 T NOMeLaloT B MEpHYI0 konby BmectumocTbio 100 cm3, pacTEOPSIOT B STUIOBOM
crnupTe W QONMBAIOT 40 METKU CrIMPTOM.

1 cm® pacTBOpa copepXuT 1 Mr KpeMHUS.

A.2.6 HaBecky MbllbsIKa, NpegBapuTEnbHO OUMLLEHHOTO OT OKCUAHOW NneHkn, maccon 0,6250 r nomewaoT B cTa-
KaH BMEeCTUMOCTbI0 250 cm3, npunveaioT ot 125 Ao 150 cm® kMnALWEii a30THON KMCIOThLI M PACTBOPSIOT NPU HarpeBaHni.
Mocne oxNaxaeHUs pacTBOP NEPEHOCAT B MEPHYIO kornby BMeCTUMOCTbIO 250 cM® M AONMBAIOT 40 METKM a30THOW KMCNO-
TOW, pasbaBneHHoi 1:1.

1 cm® pacTBOpa COAEPXUT 2,5 M MbILLLSIKA.

A.2.7 HaBecky a30THOKMCNOro cBuHUa maccoid 0,9988 r nomewaoT B MepHylo konby BmectuMmocTtbio 250 cm3,
pacTeopsitoT B 06beme oT 10 go 15 cm® Boabsl U IONMBAIOT 40 METKM a30THOM KUCNOTON, pasbasneHHon 1:1.

1 cm® pacTBOpa COOEpPXMT 2,5 Mr CBMHLA.

A.3 MpurotoBneHne CUHTETUYECKNX CMecen

A.3.1 MpuroTtoBneHune pacteopos 1—5

PacTBop 1: B MepHylo konby BMecTUMOCTbI0 250 cm3 nomelwnaioT no 10 cm® a30THOKMCIBIX PACTBOPOE OrloBa,
koGanbTa, MapraHua, MarHus, BUCMYTa, KagMmsa, MbllbsKa, TeNnypa, XxpoMa v AoNMBailoT [0 METKU a30THON KMCINOTOMN,
pasbaBrieHHon 1:1.

1 cm® pacteopa 1 cogeput no 0,1 Mr yKasaHHbIX NPUMECEA.

PacTBop 2: B MepHyto konby BMecTMMOCTbIo 250 cm® nomewarot no 10 cm® a30THOKMCIBIX PACTBOPOB CBUHLA,
HWUKens, CypbMbl, LMHKa, CENeHa u AONUBAIOT A0 METKU a30THOW kncnoToi, pasbasnerHon 1:1.

1 cm® pacTeopa 2 cogepxuT no 0,1 Mr yKasaHHbIX NPUMECEA.

PacTBop 3: B MepHyto konby BmectumocTbio 100 cm® nomelaioT no 20 cm® asoTHOKMCNIBIX pacTBOpoB doctopa,
Xeneaa, cepebpa n AoNMBalOT OO METKM a30THOW KMCNOToN, padbasneHHoi 1:1.

1 cm® pacteopa 3 cogepxuT no 0,5 Mr yKasaHHbIX NPUMECE.

PacTteop 4: 10 cM® pacTBOpa KPEMHEKMCIONO HATPUA MOMELLLAIOT B MEPHYI0 konby emecTumocTbio 100 cm3 n gonu-
BaIOT 1O METKU a30THON KMCNOTOM, pasbaBneHHol 1:2, unu 10 cm3 cnMpTOBOIO pacTBOpa TETPASTOKCUCHIIAHA NOMELLAI0T
B MEpHylo konby BmecTumocTbio 100 cm3 n fonMBaloT 40 MeTKM CIMpTOM.

1 cm® pacteopa 4 cogepxuT 0,1 MI KPeMHUS.

Pacteop 5: B MepHyto konby BmectumocTbio 250 cm® nomewaiot no 1 cM3 a30THOKMCIILIX PACTBOPOB BUCMYTA,
CBMHLA M MapraHua U AONWBAalOT A0 METKU a30THOW KUCNOToN, padbasneHHoi 1:1.

1 cm® pactBopa 5 cogepxut no 0,01 Mr ykasaHHbIX NPUMECEN.

A_3.2 MNpurotoBneHne pacTBOpoB Mean

B psig cTakaHoB (B 3aBUCMMOCTU OT KONMYeCTBa cMmeceli) BMecTumocTbio 2000 cm® kaxaplii nomelwatot no 200 r
MeaM, NPUNUBAIOT a30THYIO KMCNOTY, pasbaBneHHylo 1:1 (13 pacueTta oT 7 o 8 cm® Ha 1 T mMeau), M PacTBOPAIOT NPy
HarpeBaHuM.

A_3.3 MpurotoBneHne cmecn okcnaoBs

B nonyueHHble pacTBOpbI Meau BBOAAT paccuUUTaHHble 06bemMbl (B 3aBUCMMOCTU OT MaccoBbiX Aonen onpeaens-
€MbIX 3MIEMEHTOB) pacTBOpoB 1—5, BLINAPUBAIOT B KBAPLEBbIX Yallax A0 CyXuMxX CONen, COnu NPoKanueaioT B KaMepPHON
neuu npu Temnepatype ot 400 °C go 450 °C go nonHoro yaaneHusi OkCcmaos asora.

CMecH OKCMaoB pacTUpaloT B CTYMKE UMK U3MENbHaloT MiobbiM cnocobom, NCKNIoHaloWwmumM 3arpsasHeHne matepua-
J1a CUHTETUYECKON CMecu onpeaensembiMmn ariemeHTamu. MaccoBbie 40NN 3NEMEHTOB B CUHTETUYECKUX CMECAX NpuBe-
AeHol B Tabnuue A.1.
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Ta6nuwyaAn
Maccosas gons anemeHToB, %
KoGanbT, 0noBo,
O60o3HaveHune BucmyT, cBuHel, MbILWBLSAK, MarHum, CeneH, HUKenb, .

cmecen mapratety Kagmuii, Tennyp, CypbMa, LMHK docoop KpemHuii

XpOM, *eneso,

cepebpo

CM-1 0,000005 — — — —
CM-2 0,00001 0,00002 0,00005 0,0002 0,00005
CM-3 0,00005 0,00005 0,0001 0,0005 0,0001
CM-4 0,0001 0,0001 0,0005 0,001 0,0005
CM-5 0,0002 0,0002 0,001 0,002 0,001
CM-6 0,0005 0,0005 0,002 0,005 0,002
CM-7 0,005 0,005 0,005 0,01 0,005
CM-8 0,01 0,01 0,01 0,05 0,01
CM-9 0,05 0,05 0,05 0,1 —
CM-10 0,1 0,1 0,1 — —

Cwmecu n okena meam 6e3 npumecert xpaHaT B Giokcax unu G6aHkax ¢ 3aBUHYMBAOWMMUCA Kpbilwkamu. Crnocob
XpaHeHUs [OMKEH UCKNIoYaTb BO3MOXKHOCTbL 3arpsi3HEHNS U yBNaXkHeHust cmeceit. [pu cobniogexnn atmx ycrnosui cpok
XpaHeHua cmecen — 5 ner.

[lonyckaeTca nsMeHeHne Maccbl HABECOK Meau U NpumMecelt (C COOTBETCTBYIOLLMM NEPECHETOM) B 3aBUCUMOCTU OT
noTpeGHOCTV B CMECsX, MacCOBbIX JONei NPUMeceil n cocTaBa aHaNMaupyembix npoo.
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®dunbTpbl 06e33oneHHble (Genas, KpacHasl, CUHSSI NEHTbI)

HuTpaTbl UTTpUsi M peaKo3eMenbHbIX 3NEMEHTOB (NaHTaHa, npaseoayma, Heoguma, cama-
pusi, eBpoNusl, ragonvHus, Tepobus, AMcnpoausi, ronbmus, apous)

PeakTvBbl. Kucnota xnopHasi XuMu4eckn 1mctas ans aHanusa

Ammonwii xxeneso (lll) cynbdar (1:1:2) 12-BogHbIli (KBaCUbl XENe30aMMOHWUIHbLIE) YNCTHIRA
ans aHanuaa, YnCcTbIn

Kanuii umaHncTblii TEXHUYECKNIA

Onogo (ll) xnopua 2-BogHoe (0NOBO ABYXIOPUCTOE)

Tennyp oco6oii YicToThI

CekyHOOMeEp MexXaHuyeckumn

MblWwbsAK MeTannnyeckuii 4ns NonynpoOBOAHUKOBBIX COeOUHEHWIN OC. Y.

* NokymeHT gencteyeT Ha Tepputopumn Poccuinckor ®egepauun.
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MKC 77.120.30
MN3meHeHune Ne 1 TOCT 31382—2009 Meab. MeToabl aHanu3a

MpuHaTo MexrocygapcTBeHHLIM COBETOM MO CTaHAapTusauumn, MeTponorum u ceptuchmkauyum (npo-
Tokon Ne 51 ot 01.06.2017)

3apeructpupoBaHo Bropo no crangapram MIFC Ne 13267

3a npuHATUE M3MEHEHUs NPOrosiocoBasniu HauUOHarNbHble OpraHbl MO CTaHAAPTU3ALMK Creay oKX
rocynapcTB: BY, KZ, KG, RU, TJ, UZ [koabl anka-2 no MK (MCO 3166) 004]

Daty BBeieHUA B AENCTBUE HACTOSALLETO M3MEHEHUSA YCTaHABNMBAIOT YKa3aHHbIe HaLMOHamNbHbIE
opraHbl no cranaaptusauun’

Pasgen 2.

3amMeHUTb CCbINKK:

MOCT 12.0.004—90 Ha MOCT 12.0.004—2015, FOCT 193—79 (MCO 431—81) Ha OCT 193—2015,
MOCT 859—2001 Ha TOCT 859—2014, NOCT 4465—74 Ha TOCT 4465—2016, TOCT 4517—87 Ha
MOCT 4517—2016, NOCT 10157—79 Ha MTOCT 10157—2016, FOCT 25086—87 Ha FOCT 25086—2011;

«[OCT 4212—76 Peaktusbl. MpurotoBneHne pactBopoB AN KONOPUMETPUYECKOTO U HedhenomeTpuye-
cKoro aHanu3sa» Ha «[OCT 4212—2016 PeakTuBbl. MeTOAbl NPUrOTOBNEHWUA PaCTBOPOB 4SS KONOPUMETpUYe-
CKOro 1 HehenoOMETPUYECKOTO aHanmaay;

«OCT 10727—91 HuWTM n BONOKHA CTEKNAHHbIE OAHOHAMNPAaBMEHHbIE. TEXHUYECKUE YCIOBMA» Ha
«OCT 10727—2015 HUTK CTEKNsiHHbIE OA4HOHaNPaBneHHbIE. TEXHUYECKNE YCIOBUAY;

ana MOCT 2062—77 B HAMMEHOBaHUK 3aMEHUTb CNOBO: «BPOMUCTO-BOAOPOAHAS» Ha «BPOMUCTOBOAO-
poaHasy;

ansa FOCT 9336—75 B HaMMeHOBaHWW 3aMEHUTL CIIOBO: «BAHAAUEBOKUCTIbIN» HA «BaHaANEBO-KUCHbIY;

ana FOCT 11773—76 B HaUMEHOBAHMMW 3aMEHUTb CMOBO: «(POCHOPHOKUCHbINY Ha «POCHOPHO-KUC-
Nbliiy;

OCT 8.315—97 AONONHUTL 3HAKOM CHOCKM — *; AONOMNHUTb CHOCKOA:

«* B vacTu npunoxenuit " u [ Ha Tepputopun Poccuiickoin Pegepauumn geicteyet NOCT P 8.753—2011 «locy-
JapcTBeHHas cuctema obecrneveHus eguHcTBa usMeperuit. CtaHaapTHble o6pasubl MaTepnanos (Bewects). OCHOBHbIE
MOMOXEHUs»;

FOCT 18300—387 AoONONHUTL 3HAKOM CHOCKM — *; 10NMONHUTb CHOCKOW:

«* Ha Tepputopumn Poccuiickoit degepauun geitcteyet FTOCT P 55878—2013 «CnupT 3TUNOBLIN TEXHUYECKUIA MU-
APONU3HBIA peKTUdUKOBAHHLIA. TEXHUYECKNE YCIOBUSAY;

FOCT 24104—2001 AONONHUTL 3HAKOM CHOCKM — *; JONOAIHNTL CHOCKOW:

«* Ha Tepputopun Poccuiickot ®egepauun geiictByer FTOCT P 53228—2008 «Becbl HeaBTOMaTU4eCKOro Aent-
ctBuA. Yactb 1. MeTponorudeckue n TexHuyeckue TpeboaHuna. McnbiTaHnuAy,

AONONHUTL CChbINKOW:

«OCT 5962—2013 CnupT STUNOBLIN PEKTU(PUKOBAHHDbIW U3 NULLIEBOrO CbipbA. TEXHMYECKUE YCIOBUSAY.

MyHKT 3.4 N3NOXMUTL B HOBOW peAaKLmK:

«3.4 [lonyckaeTrcsa npuMeHeHue Apyrux CpeacTB U3MEPEHUN YTBEPXKAEHHbIX TUNOB, BCIOMOrarenbHbIX
YCTPOWUCTB U MaTepUanoB, TEXHUYECKME U METPOSIOIMYECKUE XapaKTEPUCTUKN KOTOPLIX HE YCTYNaloT npuse-
AEHHbIM B HACTOSILLEM CTaHAapTe.

[onyckaeTcs UCNONbL30BaHNE PEaKTUBOB, U3TOTOBMEHHbLIX NO APYrMM HOPMATMBHbLIM [OKYMEHTaM, npu
yCcnoBuu 06ecneyeHnss UMM METPONOrMYECKUX XapakTEPUCTUK PE3ynbTaToB M3MEPEHUIA, NPUBEEHHBIX B Ha-
CTOSILLeM CTaHaapTe».

MyHKT 3.7 AONOSMHUTBL NMPUMEYaHUEM:

«n puMedYaHune — ﬂOI’IYCKaeTCH W3MEHATb NEPUOANYHOCTL NPOoBEeAEHUA KOHTPONBLHOIO onbita Ha OCHOBaHUU
CTaTUCTUHECKUX AaHHbIX O cTabuneHocTH nonpaBKW KOHTPOJIbHOIO onbiTa Npu onpeaeneHnn MaccoBOM AONU Meau».

1) [ata BBeneHus B geiicTBue Ha TeppuTopumn Poccuiickoil Gegepauun — 2018—05—01.
71



(MpodomkeHue NameHeHus Ne 1k FTOCT 31382—2009)

Moapasaensl, NyHKTBI M noanyHkTel: 5.3, 7.3, 10.3.1, 12.3, 15.3.1, 18.5.1.2, 18.5.2.2, 18.6.2, 19.3,
20.4, A.1 pONOSIHUTL NEPEYUCTIEHUEM:

«- CNUPT STUNOBbIN PEKTUUKOBAHHDIN U3 NULWEBOTO Cbipbsi N0 FTOCT 5962».

Moapasaen 5.3. MNeps.biii ab3aw. Bropoe nepevncneHme M3noxmTb B HOBOW peaakumm:

«-YCTAHOBKY ANS aneKkTponu3a, o6ecneunsaioLLyo NpoBeAEHUE ANEKTPONU3a NPU NepeMeLLIMBaHny Npu
cune Toka ot 2 o 3 A u HanpsbkeHuu ot 2 1o 2,5 By;

nepeuncneHue «- akcukatop 2—190 no FOCT 25336» — UCKNIOUUTD.

MyHkT 5.6.2. MepBbii ab3aw nocne crnoe «HarpesatoT A0 40 °Cy» AONONHUTL CROBaMu: «nNpu Heobxoau-
MOCTUY;

3aMeHUTb CnoBa: «[ins nNpoBepkU NOMHOTHI BbIAENEHUA MEeAU NOTPYXAlT ANeKTpoAbl HA 5 MM Huxe
nepBOHAYanbHOrO MOJIOXKEHUS U NPOAOIDKAIOT INEKTPONU3» Ha «[AnAa NPoBEpPKM MOMHOTLI BbIAENEHNA Mean
3NeKTPoAbl NOTrPYXXaloT B PACTBOP SMEKTPONUTA HA 5 MM OT NepBOHaYanbHOIO YpPOBHSA NMGO yBEnuUUBaloT
YPOBEHb 3NEKTPONMTa NPUMEPHO HA 5 MM, I0NNBAA AUCTUNNUPOBAHHOW BOAbIY;

Tpetui abd3au. 3aMeHUTb 3HaYEHUE: «5 MUH» HA «OT 3 A0 5 MUHY; UCKIIOYUTBL CNOBA: «B AKCUKATOPE®.

Moapaspgen 17.1. Tabnuuya 19. Ans anemeHta «Cepa» 3ameHuTb 3HauveHue: «OT 0,0005» Ha «Ot
0,0003»; ansa anemeHTa «Cepebpo» 3ameHuTb 3HaveHue: «Ot 0,0006» Ha «Ot 0,0003».

Moapasaen 17.2. Tabnuua 20. Mpada «[AmanasoH MaccoBbIX Aonen aneMeHTa». fna anemexta «Ce-
pebpo» 3ameHuTb 3HauyeHue: «OT1 0,0006» Ha «Ot 0,0003»; ans aneMmeHTa «Cepay 3aMEHUTb 3Ha4YeHue:
«OT 0,0005» Ha «OT 0,0003»;

Ans anementa « CBUHEL» 3aMEHUTb 3HAYEHMUS:

CauHey OT 0,00015 g0 0,00060 BKMHOY. 0,00010 0,00010 0,00015
Ha
« CauHel Ot 0,00015 a0 0,00030 BKMHOY. 0,00010 0,00010 0,00015
Cs. 0,00030 go 0,00060 BKrtOM. 0,00018 0,00018 0,00030 N

MyHkT 20.6.3. TpeTuit ab3ay. 3ameHnTb cnosa: «lony4yeHHbIe pacTBOPLI BbINAPUBAIOT J0OCYXa, YaLlm
C CyXMMM COMAMM NOMELLAIOT B NeYb U npokanuealoT npu temneparype (500+25) °C B TeyeHne 30 muH C
MOMEHTa NpeKpaLLEeHns BbliAeNeHns NapoB okcuaa a3ota» Ha «lonyyeHHble pacTBOPLI BbiNapuBaloT AOCYXA,
yaluu ¢ CyXuMu COnsAMM NMOMELLAIOT B NeYb, HarpeTyio Ao Temneparypbl (600+25) °C, 1 BblaepXxvBaioT npu
aToM Temneparype ot 15 A0 20 MUHY.

MoanyHkt 20.7.2.1. MocneaHui ab3ay U3NOXuUTb B HOBOW peaakuun:

«Perncrpaumio CnekTpoB NPOBOAAT NPU LUMPUHE BXOAHOW wwenu ot 0,007 Ao 0,035 mm, paspaaHom npo-
MeXyTke oT 2 A0 3 MM, cune ayrm ot 5 go 10 A n Bpemenu akcnosnumm ot 20 no 40 o».

3nemeHT «bubnuorpadusy . Mosuuua [3]. 3amenuTb cebinky: PMIM 76—2004 na PMIM 76—2014;

nosuuum [4], [7] v [12] n3noxmTb B HOBON peaakumn:

«[4] TOCT P UCO 7870-2—2014***  CtaTucTU4eckne MeToabl. KoHTponbHble KapThl. YacTb 2. KoHTponbHbIe KapTbl

LyxapTa
[7] ®epepanbHbiii 3akoH oT 22 uionsa 2008 r. Ne 123-03 «TexHudeckuit pernameHT o TpeGoBaHWAX NOXapHoiA
GesonacHoCTU»***
[12] Csoa npaBun CHwuM 2.09.04—87 AgMUHUCTpaTUBHbIE 1 BbITOBbLIE 3faHNA. AKTyanu3upoBaHHasi
CIM 44.13330.2011*** peaakuusa».

(MYC Ne 12 2017 1)
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