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1 HASHAYEHME B OBJIACTh OPUMEHEHHUA METOAUKH

HacroAmwuii JOKYMEHT yCTaHaBJIMBACT METOAMKY XMMHKO-CREKTPRIBHOMO aHanu3a
FOPHBIX MOPOJ, NOJMMETALIHYECKHX U 30JIOTOCOAEPKAUIMX PYH, AOHHBIX OTIOXKEHHIL,
no4ys, a TaKKEC CHJIHMKATHBIX H Cyﬂb(l)ﬂ}.'l}lblx MHHEpAJNOB 15 ONpeae/jieHus B HHX
conepxkanms 3010Ta B Auanasone ot 0,002 mo 2,0 r/t (2:107-2:10™* maccosas nons, %)
XAMHKO-CIIEKTPAbHBIM METOAOM. B METOAMKE MCIIONB3YETCA METOA MCTIapeHHs BeUIecTBa
M3 KaHajia YrolbHOTO €KTPOJa METOAOM HCIIapEHHA M METOJ BAYBaHHs BELECTBA B
INEKTPHUYECKYIO Jyry IEPEMEHHOro ToKa (MeToA MPOCHINKM) Mocne COpOUMHM 30/10Ta Ha
yrie.

2 XAPAKTEPNCTUKA IOIrPELUHOCTH N3MEPEHU

'paHuLLI CyMMapHOH MOrPEHIHOCTH PE3YJIbTaTa M3MEPEHHH colepXaHHd 30/10Ta B
onpenenseMsix 06beKTax npuBeneHs! B Tabnuue 1.

YkaszaHele B Tabnuue 1 mMOrpemiHOCTH COOTBETCTBYIOT —TpeGoBaHMAM K
MOTPEWHOCTH H3MepeHHii, yctaHoRNeHHbIM OCT 41-08-212-04 u npuusTeiM B MIIP

Poccun.

Tabauua 1 - ['paHuLel CyMMapHOH MOrpeltHoCT!

[Tokasaresns Tokasarens TMokasarens

NOBTOPAEMOCTH BOCIIPOM3BOAMMOCTH TOYHOCTH

nanazon (cpensee (cpennee (rpauuus!
u3MepeHuii sonora, | KBaApaTHieckoe KBaJpaTH'ieCKoe NOrPEWHOCTH

o OTKJIOHEHHE OTKJIOHEHHE npu
NOBTOPAEMOCTH), | BOCNIPOM3BOAMMOCTH), |  BepOSTHOCTH
o, r/t Og,r/T P=0,95), %A, r/T
ot 0,002 50 2,0 BKJI. 0,18C 0,36 C 0,71C

3 CPEACTBA U3MEPEHM i, BCTIOMOTI'ATEJBHOE OBOPY/OBAHHE,
MATEPHAJIbI, PEAKTHBBI

[lpy BHINONHEHHH 8HAIM3A NpPHMEHSIOT CHEAYIOWME CPENCTBA HM3MEPEHHH,

BcnoMorarensHoe 06Opy IOBaHHE, MATEPUANIBI M PEAKTHBBI,
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3.1 Cpeacrsa n3mepennuit

Cnextporpad mapxu UCI1-28 (MCI1-22, UCII-30).

Jndpaxnuonusti cnexrporpad IPC-8, AdC-13.

AHaTH3aTOp MHOIOKaHaNBHBIA ATOMHO-3MHCCHOHHBIX criekTpos (MAJC).
Mukpodoromerp MOD-2.

Bunokynapusiii Mukpockon MBC-10.

Becel naboparophele aHamuTHueckue BP 2218, 1 (cmenmansHoro) kmacca
TOYHOCTH C IMCKPETHOCTRIO 0,1 MI' M CpefHHMM KBaIpaTHYECKHM OTIUIOHEHHEM
He 6onee 0,3 mrno FOCT P 53228-2008.

Becel nmaGoparopusie CPA 6202 S, II (BbicCOKOro) knacca TOYHOCTH C
auckpetHocTsio 10 Mr no 'OCT P 53228-2008.

Kon6et mepHsie 1-200-2 no 'OCT 1770-74.

TInnerkn mepusie 1-2-5 (10) no FOCT 29169-91.

IMunetxkn mepHeie 1-2-1-1 (2) mo FOCT 29227-91.

Llnnunaps mepusie 1-10 (25, 100, 250, 500) no T'OCT 1770-74.

CekyHnomep.

Cwuro ¢ oTBepeTHaMy 150-200 Mxm.

3.2 BenomorarensHoe 060pyaoBaHHe, NOCYAa

Inutka dneKkTpUYecKas C 3aKpBITOH CHMPAIBIO U PEryIHPYEMOH MOILIHOCTBHIO

Harpera 1o N'OCT 14919-83.

MydenbHasa neus ¢ TeMnepaTypo# Harpesa He Hike 1 000°C u perynsTopom

Temneparypsl, no TY 16.531.641-78.

110°C.

Illkap cymmwmbHbiH, obecneunBalowmii YCNOBHA CYIIKH NpH Temnepatype 105-

Mecuanaa Gann.

IlITaTHB MyroBOit BEPTHKANBHEIHA C OCBETHTENIEM.

T'eneparop xyrn -2 uan [1C-39.

Peocrar 6annactusiit Ha 20-30 A ¢ conpoTueieHHeM He MeHee 20 OM.
Onexrpoarurarop ¢ nogorpesoM xo 100°C u perynupyeMo# Temneparypoii.
Hacoc BonocTpy#Hbl# HIIM BaKyyMHBIH.

CTaHOK ¥ dpessl U1 3aTOYKH TEKTPOIOB.
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Cnekrponpoexrop CIII-2, I[1C-18.

Kon6s1 konnueckne KH-2-250-34, TXC, mo FOCT 25336-82.
Crakaust B-1-150, TXC, no I'OCT 25336-82.

Bopouku B-36-80 TXC, no 'OCT 25336-82.

Boponku Bioxxepa anametpom 9 cm no I'OCT 25336-82.

Jlonouku dapdoporsie Ne 4 pasmepom 76x52x10 no FOCT 9147-80.
Turnn dapopossie Ne 3. o FOCT 9147-80.

Yawxu dapdopossie aguamerpom 6-12 cm o FOCT 9147-80.
Crynka araTtoBas WiH AIMOBAsA.

3.3 CrangaprHble o6pa3ubl cocTaBa

Cranpaprurie ofpasusi cocrasa (MCQO, I'CO, OCO) c arrecToBaHHBIM
COZepXKaHHEM 30/10Ta, YCTAHOBJICHHBIM C MOrPEIHOCTHIO ATTECTAUMM HE3HAYMMOM nO
CPaBHEHHIO C MOrpPEIHOCTHIO MeTOAHKH (Tabnuua 1). MCO, I'CO, OCO momxHbl 6bITE
6JIM3KHMH NO COCTaBY ¥ COZEPIKAHHIO 30JI0TA K aHAIH3UPYEMbiM 1pobaM.

3.4 PeaKTHBB! H MAaTEPHAILI

BAY.

Kucnora azorsas, x4, no F'OCT 4461-77.

Kucnora consnas, ocu, no F'OCT 14261-77.

Kanui#t xnopucTsifi, X4 wiK CneKTpaibHO YMCThIH, no FOCT 4234-77.

3onoto 99,99, mo 'OCT 6835-2002.

Inana, no FOCT 13498-2010.

Cnnpr amvwnossiit, no 'OCT 18300-87.

Boaa auctunnnposansas, no F'OCT 6709-72.

Yronb akrHBHpOBaHHEIHA (MOPOLIOK C MaIOH 3016HOCTHI0), OV Mapku A u B win

VYrnu cnexrpanbibie Mapku C-3, AuaMeTpoM 6 MM M YTOALHHIK NOPOWOK U3

yrie#i 3Toi MapKu KpynHocTsio He Gonee 0,074 mM..

Qoromnactunbl  pasMepoM  9x12cv  tHn  TIPC-03, uyBCTBMTENILHOCTH

16 eannuu,

Qoromarepuanbl, CTaHAAPTHLIA HaGop Ne 1 .
OuibTps! 06e330N1EHHbIE «CHHAA JICHTa» AnaMeTpoM 9 cM, o TY 6-09-1678-96.
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Homyckaercs HCHONB30BaHHE JPYFHX THIIOB CPEHCTR HM3MEPEHHA, MOCYRB,
BCIIOMOTATENLHO0 060PYA0BaHHS, C XapAKTEPHCTHKAMH HE XYXKE, YeM MpHBENCHHBIE B
n. 3.1, 3.2. Bce ucnoas3yemele peakTHBHl 1. 3.4. QOMKHBI MMETh aHANIMTHUECKHH Kiacce
4UCTOTHI (MAa, X4 HIHH 0CY).

4 METO/J AHAJIN3A

Meron XHMHKO-CHEKTPANBHOrO ONMpeiesICHHS 3010Ta 3aKII0YaeTCs B MEpeBERCHHH
30/10Ta M3 NpoOBI B PacTBOP CMECHIO COAHON M a3oTHOH kuCioT, copOumH 30m0Ta Ha
aKTHBHPOBAHHOM YIJIe, AECOpOLMH MEMAIOMIMX I/EMEHTOB C YINf, M CIEKTPaIbHOM
aHaTM3e HENOCPEICTBEHHO YIJIA WIM CMecH ero 30ibl ¢ 6ydepom [1, 2, 7, 8).

INepen ananuzom npoby 0OXHraloT, 4ToOBI NIEPEBECTH COAEPIKALUEECH B HEll KEAEC30
B $HOpMy, MeHee PaCTBODHMYIO B CMECH KMCNOT; YTOOBl yHaiuTb cepy, 4To OcobeHHO
BaOXHO HPH aHaIH3e Npod c MOBBILEHHBIM COACP)KAHHEM CYNB(HIOR (NIPH HCKITIOYECHHH
ob>xura B Taknx nmpobax HabMOAAOTCA MOTEPH 30M10Ta); YBETHUYHTD YHCNO MUKPOTPCILHH
¥ 1Op B YacTHLIAX NpOGH! [1st NOBBILIEHHS CTENIEHM H3BJIEYEHHA 30710Ta U3 Npobb.

Jinad nepeBelieHHA 30/I0Ta B PacTBOpP HaBeCKy npoObl o6pabaTniBaioT CMeECHO
CONAHON M a30THOM KMCNOT MpH HarpesaHuM npH Temmneparype 70-75°C B Teuenue 1-
1,5 yacos.

H3Bneyenne 30J10Ta M3 pacTBOpa H OTACNIEHHE €ro OT OCHOBHOM MacChl
CONYTCTBYIOWIMX «TPETHHX» JIEMEHTOB, HaXOMABMXCA B QHIBTpaTe M MEMmAIOUINX €ro
OMNpENENIECHHIO, COPOHPYIOT AKTHBHPOBAHHBIM YTJIEM.

ITpumenenne ms storo 0,200-0,250 r yrns BMecTo OGLIENPHHATOrO KOJIMYECTBA
0,5-1,0 r [1-6] no3BONACT MOBBHICHTL YyBCTBHTEBHOCTh ONPEAENIEHHA 30JI0Ta,

Jna copbuMHu 30M0Ta PEKOMEHAYETCA MCHOMB3OBATH AKTHBUPOBAHHBIH Yronmb ¢
Manoil 30MBHOCTBIO, Tak Kak 3T0 obecmewnmsaer moBHlUEHHE KO3 HUIHEHTA
KOHLEHTpHpOoBaHHUA. K TakMM COpTaM yrjid OTHOCHTCA, B 4acTHOCTH, yrons OY Mapku
«b» ¢ 3onpHOCTRIO 0,3-0,5%. MOXHO HCNONB30BaTh H3MenbueHHble a0 0,074 MM
ME3XyTOJIbHBIE IEKTPOJBL.

TTpuMenenre aKTUBHPOBAHHOIrO Yris B xayecTee copGenrta lonora [4] mmeer pan
MpEHMYMECTB, HANPUMED, YTIPOWAET BHIMOJIHEHHE AHAIN33a M MO3BOJAET JOCTHIHYTh
BRICOKO#H IYBCTBHTENILHOCTH ONpeae/eHus 30/0Ta. ONHAKO M aKTHBHPOBAHHBIH Yronb He
u3bupaTeneH MO OTHOMEHMIO K 30/10Ty. B npouecce copGuum Hapamy ¢ 3070TOM
cOpOUpYIOTCA TAKKE MHOFME M3 COITYTCTBYIOWMX 3JIEMEHTOB, KOTOPHIE OKa3biBAIOT
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BJIHAHME Ha onpelencHue 3010Ta. CocTaB 30i61 YIJIA H €€ Macca HeNmocToAHHEl. O6a 3Tu
¢axTOpa BAMAIOT Ha UHTEHCHBHOCTb CIIEKTPAIBHBIX JIMHHUHA 30/10TA.

Jna ycTpaHeHiA BAHAHHA (TPETHHX» JMEMEHTOB NPENYCMOTPEHO MX yAAIEHHE C
yris B JHHAMHYECKHX H B CTATHCTHYECKHX YCJIOBHAX COMAHON KMCIOTOM, pasbarneHHol
1:50.

Yrone o3omator npu 600-800°C. Ipu Taxoit Temneparype 030JI€HHA NOTEPH 30/10Ta
He oOHapy»xeHsl. [2,3].

YrobBl yCTpaHMTh BIMAHHE COCTaBa 30JIbl Ha pe3y/bTaT aHaIn3a U MOBHICHTH
BOCIIPOM3BOAMMOCTh  ONpEAENEHHA, 30y pasbasagtor OydepHo#t cMecpl0 B
cooTHOWEHHH 1:4. BydepoMm CIy>KUT yrosbHbli MOPoOLIOK, coaepxauiuii 0,3% raTHHbI U
5% XMOpHCTOro KajnHas WIH XJIOPHCTOro HaTpui. YrosBHbIA MOpPOWOK crnocoOcTByeT
fonee paBHOMEPHOMY HCIADEHHIO 30/IbI, @ COMb KANMA WIM HATPHA CTabunmsupyer
ycnosua BO30YxneHMs B HMCTOYHHKE CBETa. B KauecTBe BHYTpEHHEro CraHaapTa
MCNONB3YIOT MNaTHHY. MOXKHO NPOBOAHTE aHaIM3 H 6€3 BHYTPEHHErO CTaHAapTa.

3onoto onpememAloT mo nuHMAM Aul267,59; Aul242,79 u Aul 274,83 nm.
OchoBHaa u Haubonee 4yscTsurensHas auHuis Aul267,59. Tpn ananuze npood,
cozlep)kalinx BoAbdpaM, Ha 3Ty NMHHIO HakuaapiBaercad auHua W 1267,59. B stoM
cilyyqae A OMNpefiefIeHHA 30110Ta Mcnonk3yior auumio Au l 242,79 um. KoxTponsHoii
NuHHeR, onpenesiomel HeoOXOAMMOCTH nepexofia K 3TOH JMHMH 30/0Ta, ABJISETCA
nuuuA Bonspama W 262,22 M. IIpy NosbilieHHOM COAEPKAHUM 30JI0Ta AHANH3 BEAYT
no nuuuy Au | 274,83 M. OnHaxo, Ha 9Ty JIHHHH MOXET HaKNaAblBaTECA NHHMA XpoMa
Cr1274,83 uM. B TakoM ciy4yae clemyeT BeCTH aHanu3 mo JuHuu Aul 267,59 um.
KoutponbHo#i nuHMeH, ykasbiBaiomle#i Ha NPUCYTCTBHE XpOMa, SABAAETCA JSIMHUS
Cr1240,86. Jlnnune#t cpaBHEHHS AN BceX NMHHA 30/10TA CIY)XWT JIMHUA [UIATHHBI
Pt 1265,09 um.

CnexTpanbHbiii aHanu3 CMECH aKTMBHMpoBaHHOrO yra ¢ Oydepom npoBoasT
METOZIOM HCMNapeHHA M3 KaHana YrojIbHOro 3/eKTposa. MIcTOUHHKOM CBeTa ABJIAETCS Xyra
MOCTOAHHOTO TOKA, FOpAWIAd MEXAY BEPTHKANLHO PacnoNoOKEHHLIMH  YTOJBHBLIMH
INEKTPOAAMH.

AHanu3s npo6 cpaBHHTENBHO OAHOOGPA3HOro COCTaBa C HEGONBIUMM COAEPKAHMEM
npuMecefl Talke MNPOBOAAT MO OMNHCAHHOH BbILIE MNPONMCH, HO C HEKOTOPHIMH
yNpOWEHHUAMHN H N3MEPEHHAMH, KOTOPHIE NO3BOJAIOT YCKOPUTD BHIIOJIHEHHE aHAIM3a.

H3 xona aHanM3a HCKIOYAIOT NMHAMMUYECKHH cTaTHYeckuii cnocobel Aecopbriuum ¢
YIS MELIAIOWHX 3/IEMEHTOB, O30/ICHHA YIia B My(eNbHOH Me4yH H NPHIOTOBJIEHHE CMECH



HCAM M 140-C crp. 81328

sonst yras ¢ Gydepom. [TomyueHHBIH MOPOMIOK aKTUBHPOBAHHOTO YIJIi BHICYLUHMBAIOT B
CywnnsHOM mKkady npu Temneparype 105-110°C 10 mocTosHHO#M Macch.

CriexkTpaibHBIH aHANN3 HEO30/IEHHOrO copGeHTa NPOBOAMTCA METOAOM NPOCHINKH C
BIyBaHHEM NOPONIKA YIJIf B EKTPHUECKYIO YTy NEPEMEHHOrO TOKa.

Tpmvenenne Gonee CTaGMNBHBIX HCTOYHMKOB INHMTAaHWd, HampHMep, IYTH
TIepeMEeHHOro TOKa, paboTalollero B pexxuMe pe3OHaHCa TOKA, FAE CHIA TOKAa AYTH He
3aBHCHMT OT BaIOBOr0 COCTaBa NMpoObl, BBOZWMOH B pa3psAi OyrH, YMEHBINAET BIHAHHE
OCHOBB! aHATH3HPYEeMBIX TNpob6 (MatpuuHbii 3ddexT). IMpuemamu ANA yCTpaHEHHs
BIIMAHMS MEINAIOWMX 3MIEMEHTOB OTHOCHTCA Takoke NMpHMEHeHHWe oOpaslioB CpaBHEHHMA
MaKCHMAJIBHO NPHOAMKEHHBIX O BAJIOBOMY COCTaBY K aHaNH3HpyeMbiM mpoGam.

Onpenenelne cONepKaHUA 30JI0Ta B O0IIMX BapHaHTax MPOBOAAT BH3YalLHO Ha
CHeKTpoQOTOMETpE NO METOXY CpaBHEHHMA NOYEPHEHHA aHAIMTHYECKHX JIHHHMA B
aHanu3upyemoii mpobe H rpaXyMpBOYHbIX 00pa3uax. Pe3ybTarsl BEIAIOTCA B I/T.

DOTO3EKTPHUECKYIO PErHCTPalMiO CIEKTPOB B NOCNENHee BPeMs 3aMEHAIOT Ha
PerucTpalMio ¢ NPUMEHEHHEM aHaNlM3aTOpa aTOMHO-3MHCCHOHHBIX criektpoB (MADC),
KOTOpBIA nNpeaHasHa4eH [JIA M3MEPEHHA MHTCHCHBHOCTH CHEKTPAIbHBIX JIMHHA.
Axanuszatop MADC ocywectaser mpeo6pa3oBaHie CBETOBLIX CHIHANOB CIEKTpa B
3/1eKTpHYECKHH CHrHas H fanee B LuGpoByIO HOpMy, ¢ nepenadedi HX B KOMIBIOTEP.

B coctaB aHanu3zaropa MABC Bxozat: 60K MHOTOKaHAIBHOTO AETEKTOpa, 610k
JMEKTPOHHOH perucTpaumy, 60K NHTaHMd, KOMMLIOTepHbI uHTEpdeiic, kabens ana
YNpaBJIEeHHA HMCTOYHHKOM HITY4EHHS aTOMHO-3MHCCHOHHOTO CNEKTpa, KOAKCHabHBbIH
Kabenb, coeauHaOWmME HHTEpdEiic C GIOKOM IMEKTPOHHON perncTpauun.

Ananuzarop MAJC ycranaBnuBaercs Ha Beixoae criektporpagor (tuna HUCII-28,
HCII-30, JPC-13, APC-452, ADC-458C, PGS-2 CTI-1 1 ap.) BMecTo GOTOMITACTHHOK.

Hurepriperaumio, pacliHPpoBKY  CNEKTPOB  MOCTPOEHHE  IPAXYHPOBOYHBIX
XapaKTePHCTHK, pacyeT COACP)KaHHH 30J10Ta OCYMIECTRAAIOT C NOMOLIBIO NMPOrpaMMHOFO
makera <ATOM»

5 TPEBOBAHMSA BE3OIMIACHOCTH, OXPAHBI OKPYXXAIOLIER CPE/bI

Ipu BEIIOJIHEHNM aHaANH3a CliexyeT cobmonars TpeGOBaHHA TEXHHKH 6€30MacHOCTH
npu pabore ¢ xuMuyeckumu peaktuBamu no I'OCT 12.1.007-76, TpeboBanus aMeKTpo-
6esonacHocTH npn pabote ¢ snekTpoycranoskamu no I'OCT P 12.1.019-2009.
[Nomemenne nabopaTopuH [O/DKHO COOTBETCTBOBATH TPeGOBaHMAM  MOXKapHOI
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6esonaciocrn nmo [OCT 12.1.004-91 u wuMeTs cpeacTBa MOXapOTyIUEHHA [0
T'OCT 12.4.009-83. CopepxkaHue BpeAHBIX BEILECTB B BO3AYXE HE AODKHO NpEBHILLATH
RomycTMbIX 3HaueHuit no I'H 2.2.5.1313-03.

[lpn BbinonHeHWH auanu3a HeoOxommumo cobmonars Mephl  Ge30macHOCTH,
fIpeAyCMOTpEHHBIE B IHCTpY KuuH 1o TexHnke GezonacHOCTH npH nabopaTophsix padorax
M PyKOBOACTBE N0 3KCIUTyaTaliuu npubopos.

6 TPEBOBAHNA K KBAJIHM®HKAIIMH ONNEPATOPA

K BeinosnHeHuIo aHann3a 1 06paboTke ero pe3yjbTaToB AOMYCKAIOT JIML, HMEIOLLMX
BHICILIEE MM CPEfiHee TeXHUUecKoe 06pasoBaHue, ONMbIT paGoTHl B XMMHKO-CNEXTPANLHO
naboparopu. CHEUHaIMCT AO/KEH NPOATH COOTBETCTBYIOWMHA HMHCTPYKTaX, OCBOUTH
METOA.

IMepen BHINOJIHEHHEM aHaNH3a ONEPATOp NPOBOANT ONEPATHBHBIH KOHTPOJIb
npouenypsl ananu3a B coorsercreiu ¢ OCT 41-08-214-04.

7 YCJIOBHA BBINIOJTHEHHA AHAJIM3A

[Npr nmoaroToBke K BHINOJIHEHHIO aHalM3a U MPH €ro MpoBefeHMH HEoGXoaAMMO
cobmonars cefyoHe YCIOBHA:

TEMIEpaTypa OKpYKaIOEro BO3yxa, °C 2045;
atmocdepsoe naBnekue, klla (MM pr.cT.) 1014 (760+30);
OTHOCHMTENbHAA BXKHOCTE BO3AYXa, % 65+15;
HanpsbkeHue B cetd, B 220+22;
4acToTa NEPEMEHHOr0 ToKa, "Iy 50+1.

IMpu sxcruryarauxan MADC noMelleHds R0JKHEI KOHAULHOHHPOBaTECA. KoneGaHus
TEMNEPaTyphl B T€IEHHE CMEHBI HE JO/DKHO Mpesbiars +2°C.
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8 OTBOP, NIOAI'OTOBKA U XPAHEHME ITPOB

Ot6op mpob6 ropHsIx MopoJ, NONMMETALTHYECKHX M 300TOCOAEPXAIUMX pyn, a
TaKKe CHIMKATHBIX M CyJbQHIAHBIX MHMHEPAOB OCYNIECTBIIACTCA 110 ACHCTBYIOLIMM Yy
3aKa34MKa HOPMATHBHEIM JOKYMEHTaM.

OT160p npo6 mous ocymecrsnserca no 'OCT 17.4.3.01-83, TOCT 17.4.4.02-84 u
I"OCT 28168-89, nouunix ornoxeHuit no ITHA & 12.1:2:2.2:2.3.2-2003.

IMonroToBky u XpaHeHue npo6 BEMOMHAOT B cooTBeTcTBHHM ¢ OCT 41-08-249-85,

9 MOArOTOBKA K BBIIIOJIHEHHIO AHAJIN3A

ITpyu noAroToBke K BHINONHEHHIO aAHANIM3A NPOBOJAT Cieayiolye paboTsr:
9.1 Noarorosxa npuGopos k paGote

IToaroToBky npnGopor k paboTe H ONTHMH3AUMIO YCIOBHI H3MEPEHHI NPOU3BOAAT
B COOTBETCTBHHM C HHCTpYKUHEH NO 3KCIUTyarauuH mnpubopos. [Tpubopsl O0KHEI GbiTh
TIOBEPEHBI.

9.2 IlpuroToB/eHHe BCIIOMOraTeLHBIX PACTBOPOB

9.2.1 [puroTorneHne pacTBOpa CONAHOM KHCIOTEI, pasOassicHHOH 1:1
CmemnBaroT paBHbie 065eMbl JUCTHUIHPOBAHHOH BOALI M COAAHON KHUCNOTHL. Cpok
XpaHEHUA ONHH FoA.

9.2.2 IlpHroToB/IeHHE pacTBOpa COJHOM KHCIOTHI, pazbaBneHHo# 1:50
B crakaH Ha 600 cm’ npunusatot 500 oM’ RVCTWUIMPOBAHHOH BOABI, NpubaBfIOT
10 cM® COnAHOMN KHCIOTH U nepemewwnsaioT. CpoKk XpaHERHA ORHH rof.

9.2.3 IIpHroToB/IEHHE CMECH COJNISHOM M a30THOH kucnotsl (3:1) («uapckas Boaxa»)
K Tpem oGnemam consiHOW KMCNOTBI MPHOaBNAOT OAMH 06beM a30THON KHCIIOTHI,
nepeMenBaloT. PacTBop fo/wxeH G5ITh CBEXKENMPHIOTORIEHHBIM.
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9.2.4 [TpUroTORNIEHHE PACTBOPA IUIATHHBI

Hasecky aucro#f mnarvHel Maccofi 450,0 Mr nomeuraoT B KOHHHECKYI0 konby Ha
250 cm’, npunmBaor S0 CM’ CBEXENPUIOTOB/IEHHOH CMECH COMAHOM M 230THOH KHCIOT
(peaxtuB 9.2.3) ¥ cTaBAT KOAby Ha JNEKTPOILIMTKY, MOKpeITylo acbecroM. [InatnHy
pacTBOPAIOT MpH KHMA4EHHH B TeUECHHE 3-4 4acoB, NCPHOAMHECKH HpHOaBiAA MO Mepe
BbINAapuBaHMA pacTBOpa Asa-Tpu pasa no 40-50 oM’ «uapckoi Boaku». Ilocne
pacTBopeHMA IUIaTHHBI B KONGY npuinsaior npubausuresisHo 150 oM’ AHCTHIUTHPOBAHHOM
BOJBL.

9.2.5 INpurotosaenue 6ypepHo#t cMecH

JIina npurorosnenus 150 r 6ydepHoit cMecu HaBecKy YrosibHOIO MOpPOLIKA Maccoi
142,5 r nomeiwatot B $aphoposylo yauiKy, NPHIKBAIOT BECh PaCTBOP IUIATHHBI (PEAKTHUB
9.2.4) 1 BHIMApUBalOT €0 Ha JJCKTPUYECKOH IUIMTKE, 3aTeM YTrOMblbli MOPOLIOK
nepeMelUMBAOT B CTYnke ¢ Ao6aBlicHHEM CMHpTa OO [MOMIHOTO YAQleHMA CNHPTa,
n06aenatoT 7,5 r XJIOPHCTOrO Kajiug ¥ CHOBA NEPEMELIMBAIOT ¢ A06aBieHHEM CNIHPTa A0
nonxoro ero yaanenus. [lonyuennas 6ydepnas cmech conepxur 0,3 % nnarunb 4 5 %
xJiopucToro kanus. Ilepea npUMEHEHHEM CMECH NPOBEPAIOT Ha OTCYTCTBHE 30/10Ta.

9.2.6 TlpuroToBnenne yrna ¢ mano# 3onsHocTho (0,3-0,5 %)

Hasecky yrna mapku OA «A», «B» win BAY maccofi 700 r noMelLaioT B cTakaH Ha
1 aM® 3a7MBaIOT PacTBOPOM COMAHON KHCIIOTSI, pasbasnennoii (1:1), uro6e1 yroas 6bu1
NOKPBIT KACJIOTOM, OCTABAAIOT HAa HOYb, 3aT¢M MPWIKBAIOT MOPAYYI0 ANCTHILTMPOBANHYIO
BOIY M MPOMBIBAIOT XOPOLIO NepemeiuBad. [1o Mepe ocaxxaeHHs YA pacTBOp KHCNOTHI
CNHMBAIOT W BHOBL 3a/IMBAIOT OCANOK ropaueit BoaoH. [Ipouexypy MOBTOPAOT yTPOM
BEYEPOM B TEYEHHE ABYX HEAENb.

YronbHpifi NOPOINOK NpPEABApHTENLHO MNPOBEPAIOT Ha OTCYTCTBHE 30J10Ta,
dororpadupys HecKONbKO €ro CnekTpoB. B crmekTpax MODKHBI OTCYTCTBOBAaTH
AHATMTHYECKHE JIMHHH 30/10Ta.

9.2.7 IlpuroToBsieHHe OCHOBBI IJIA Fpasy MPOBOHHBIX 06pa3ioB.

B kauecrse ocHOBEI npumeHaloT cmeck Oydepa (peakruB 9.2.5) ¢ mopozmoi B
oTHoureHuu 4:1, cBoGoaHo# oT 3010Ta M ucreproii no 200 mew (0,074 mm). ITopona
HOIDKHR HMMETh COCTaB, Onmu3kuii K cocraBy 301b1 aKTHBHPOBaHHOTO yrA. Jlms
axTueupoBaHHoro yras OY mapkn «B» Tako#t mopoao# MOXeT CiyxHTb raGGpo-anopyT.
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TwaTensHO HCTHPAIOT B araTOBOH WM AMIMOBOH CTynke ¢ mobGarneHHeM cnupra 131
nopoxel M S2r 6ydepHoit cmecu. [TomydaloT 65r OCHOBBI, KOTOPYIO IIPOBEPAIOT Ha
OTCYTCTBHE 30JI0Ta.

9.3 TpurorosieHHe TrpajgyMpOBOYHOIO pPaCTBOpa 30J10TA © KOHUEHTpauueii
200 mxr/cm’ (ronoBHOIt pacTBOp)

JUiA NpUTOTOBNIEHHA PacTBOpa HABECKY YHCTOrO 30/10T1a Maccoi 40,0 Mr nomeinaior
B KOHHYECKYI0 kon6y Ha 250 cM’, npwmBaloT 50 cM’ CBEXKENPUIOTOBJIEHHOH (LAPCKOH
BOJKM» M CTaBAT KonOy Ha aruTarop, NpuUKphHB ee dapdoposbiv THraeM Ne 3. 3omoto
PacTBOPAIOT MPH HENPEPHIBHOM NEPEMELIMBAHNH H HarpeBaHuH npu 70-75°C B Teuehne |
yaca, IToMyueHHBI paCTBOP NEPEHOCAT B MepHyI0 konby Ha 200 cm’, Kounueckyio konby
ONONACKHBAIOT HECKOJIBKO pa3 consHoi kmcyoroi (1:1). JlonuBaroT 3T0i KHCAOTOH n0
METKM H TiNaTensHo nNepememuBaioT. Konby 3sakpeiBaior npoGkoit. PactBop moxer
XPaHHTECA OO MOMHOTO M3PACXONOBAHMA, TaK KAK NpPH BHICOKOH KHCIOTHOCTM pacTBOpa
30/10TO NPAKTHIECKH HE COPOMpYETCA Ha CTEKIIe.

9.4 TipuroTosneHnue rpaxyHpOBOYHBIX 06pa3LIOB 30J10Ta

Jinia npUroToRNEHHs rosiosHoro obpasla B MepHylo konby Ha 250 cM’ HanMBaoT
75 cM® TPayMpOBOYHOTO PacTBOpa 30J10Ta C MacCOBOA KOHuenTpaumed 200 MKr/cM’
75 cm® (0. 9.3) cMecH COMAHOM M a30THOH KMCIOT (3:1), mepememHBalOT H MOMYYalOT
rpaNyHpoOBOYHBIA pacTBOp 30/10Ta, copepxauiuit 100 Mxr 3onora B 1cm’. Ot6upator
nunerxoi 30 mopuuil 3TOro pacTopa no 5 cM’, moMemwialoT X B KonGu Ha 250 cM® u
NPHUIMBAIOT AMCTIUIMPOBaHHYIO Bomy no 150 cM’. B kaxnyio konby BHocaT mo 1r
aKTHBHPOBAHHOTO YIJIA, MPOBOAAT copOLMIO 30/0T2 H Mociie GWIETPOBAHHMA PacTBOpa
030JMI0T ocTaBiuuiicd Ha QuneTpe yronb (cM. m. 10). 3onsr o6vepnuaior. [Tomyyaercsa
oxono 120 mr 3omsi (1 r akTMBHpOBaHHOrO yrjia OY Mapku «B» npH O30/ICHHH naeT B
cpenHeM 4 mr 3oisi). [TomyuenHyro 3oy u 480 Mr 6ydepHoii cmecH (1. 9.2.5) ucTupalot B
ctynke ¢ aobasnenneM cnmpTa - noay4alor 600 Mr obpasua ¢ mMaccoBoit aonei 3onora
2,5 %. Jtor ronosHo# obpasen pasbamnsior ocHoso# (900 mr) (m. 9.2.7) u nonyuaiot
1,5 r obpasua, comepxamero 1% 3onota. Jtor obpasen cHOBa pa3baBafioT OCHOBOH
(1,5r) n nomysawor 3r o0Opasua, copepxamero 0,5% 3onora. Ilpogomxas
TIOC/IEIOBATENIbHOe pa3baBiieHue, NOMy4aloT cepuio o6pasios, comepxaiuux ot 1% no
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0,00020
riocnenyiowero obpasia MCMOJB3YIOT TOMBKO 4acTh mpeapiyuiero. Takum o6pasoM,

% 3omora. Hauunas c Tpereero ofpasua mfd OOMyHEHHA KaOKAOro

4acTh KAKAOr0 NpHIOTOBAAEMOro paGoucro ofpasua CIyXHT MarepuaioM il
nomy4enus caemyromero obpasua. Jis ananM30B npuMeHsIOTCA 00pasusl, coaepxalue
ot 0,00020% no 0,20 % 30n0Ta. Pacucr 11puroToBneHus oOpasLoB AaH B Tabnuue 2.

Ecnn 30551 nomyaeHo Mebie 120 mr, cnegyer no6aByuTs 40 3TOrO KOSIMUECTBA 30y
aKTUBHPOBAHHOrO YIIIA OT «KOHTPOJILHOTO» OMbBITa (CM. MOMy4eHHe 30JI6l OT
KOHTponbHoro onsita B n. 10.1) u nepemewars ¢ 480 Mr 6ydepHoit cmecu.. Ecnm xe
macca 3ons! npessuuaer 120 Mr, Hano no6asuTh K Heit cronbko OydepHoit cmecy, 4ToGhl
coxpaHwioch Hx ornomeHue 1:4. Ilpu 3ToM Macca romosHoro ofpasua cocrasur Gonee
600 mMr, a comepxxaHue 3o0n0Ta B Hem Oynmer Menbme 2,5%. Ecan m00aBHTh Kk Takomy
rooBHOMY 06pasily CTO/IBKO OCHOBBLI, YTOObI CyMMapHBbIii Bec cocTasuia 1,5 r, To cepuio

OCTAIBHEBIX OGPHSHOB MOXHO NPHINOTOBHTSH TaKXKE COIIaCHO AaHHBIM B Tabnuue 2.

Ta6ymna 2 — Pacuer ayis PUroTosneHus 06pasios Ui rpagy HPOBKH

N | Coaepxanne 30n0Ta B Macca Macca Macca Maccosan Macca
/N | rOIOBHOM H B KRXKZOM ofpasua, OCHOBbI, obpasua, AonA 3010712 B obpasua,
TIOCNEA0BATENBHO B3ATaA ana | Aaobamnsemas | nomywaemax | pasOamnenxom | ocTasaenHas
pasbabnsemMom pasbanneHus, ans nocne obpasue, % ana
obpasue, Maccosas r pasbaBnenus, | pasGarnenus, BBIMOJIHEHHA
nons % r r AHAIM30B, I
1 2,5 0,6 0,9 1,5 1,0 -
2 1,0 1,5 1,5 3.0 0,5 -
3 0,5 3,0 4,5 1,5 0,2 3.5
4 0,2 4,0 4,0 8,0 0,1 3.0
5 0,1 5,0 5,0 10,0 0,05 5,0
6 0,05 5,0 7,5 12,5 0,02 7.5
7 0,02 5,0 5,0 10,0 0,01 5.0
8 0,01 5,0 5,0 10,0 0,005 5,0
9 0,005 _ 5,0 71,5 12,5 0,002 7,5
10 0,002 5,0 5,0 10,0 0,001 5,0
11 0,001 5,0 5,0 10,0 0,0005 5.0
12 0,0005 5,0 7,5 12,5 0,0002 12,5

9.5 IIpHroToBIeHHe KOHTPOJBHLIX IPaaiyHpPOBo4YHbIX 06pa3uos 30/10Ta

[IpuroaHocTs MOMYHYEHHBIX MO 1. 9.4. rpanyHMpoBOYHBIX OOpa3lioB MPOBEPAIOT MO

KOHTPOJIBHBIM 06pa3uaM, TNPHIOTOBJACHHBIM [YTEM COPGL[HH aKTHBHDOBAHHbIM YIJIEM
ONpEAENIEHHBIX KOJIHYECTB 30/10Ta.
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Cuavasia TOTOBAT CEPHIO IPaXyHPOBOYHEIX PAacTBOPOB 30JI0TA MOCIIENOBATENBHBIM
nx pa3baBneHHeM conaHo¥ kuciorodt (1:1) rosoBHOro pacreopa 3010Ta, COAEPXKAMMA
200 mxr 30m0ma B 1 cM’ (m. 9.3). Pacuer NpHTOTORNEHHA PacTBOPOB AaH B TaGnuue 3.
Vxasannsie B TaGJHLE 3 paCTBOPbI OTMEPAIOT MUIETKAMH H MEPHBIMH LWIMHAPaMH.

Tabnvua 3 - Pacder NpHroTOBJIEHUA rpay BPOBO4HBIX PaCTBOPOB

Ne | Maccosas sions zonora | Konmiecrs | Konmaectso Konn4ecrso MaccoBas 4015
/i | BTOJIOBHOM M B K&XIOM o CONSHON MOJY9EHHOTO 305012 B
MOC/IEAOBATE/BHO pas6aBnfcM | KHCNOTH | FPAdyHpPOBOYHOID TIOMTY9CHHOM
pasGannseMom oro (1:1), cM® | pacreopa, em® | rpamyuposounonm
pactsope, % pacmgpa., pactsope, %
cM
1 2-10” 25 25 50 1-10*
2 1-10% 12 28 40 3:10”
3 1-10% 4 36 40 1-10”
4 3-10” 4 36 40 3107
5 1-10° 4 36 40 1-10%
6 3107 4 36 40 310
7 1-107 4 36 40 1-10°
3 310” 4 36 40 3-10°_
9 1-10” 4 36 40 1-10°
10 3-10° 4 36 40 3-107

['payHpoBO4HBIE PacTBOPHI 30/10Ta ¢ conepranuem 1072 - 10°% xpanst B Teuenue
Tpex MecsLes, ¢ conepxannem 10 - 10°% - omun mecsn, pactBopsI ¢ conepxanuem 107
- 107% roToBAT B AeHE npuMenenus. XpaHAT pacTBOPH B MEPHEIX KonGax Ha 50 cM’ ¢
NPUTEPTHIMH MPOOKaMH.

Ina nosyyeHns KOHTPOJIBHBIX rPaXyHpOBOYHBIX 00pa3LiOB B KOHHYECKHE KONObI Ha
250 cM® manueajor no 10 cM® kaxzoro rpagyHpOBOYHOIO pacTBOpa 30J10Ta (B HHTEpBaIE
conepxanuii or 3-107 go 1-10*% (cm. Tabmmyy 3), nonusaror mo 100 cM® Boaok u
BBITIOJIHAIOT BCE CTAiMM aHaM3a, HauHHaA C NOGABNEHHA aKTHBHpOBaHHOro yrns. [l
copbuun 30/0Ta 6epyT CTONLKO aKTHBHPOBAHHOIO YIifA, YToGHl Macca ero 30/sl Ghuia
paBHa Macce rOpHOM MOpOAB B HaBecke obpasia Mis rpaXyHpOBKH, MCIONB3YEMOH B
aHanuse. Tak Kak [ia aHain3a NpUpOAHBIX Npo6 Geperca Hasecka obpasua 10 mr, a
COOTHOLIEHHE Macchl moponas! W OydepHo#t cMecH pasHO 1:4, TO Ha AOMO MOPOIBI
MPHUXOANTCA 2 MT; MO3TOMY NpPH HCMONL30BaHMH yrii OY mapku «B» wia nosyueHus
2 mr 3018 cnenyet 6pars npubnusurensHo 0,5 r yras*. Kaxasii koHTponsHeli o6pasel
TOTOBST B KONUYECTBE, ZOCTATOYHOM 1A MOMYUEHHA TPEX NapaLIebHbIX CnekTpoB. Mt



HCAM M 140-C cmp. 151328

TOro, 4To0b! NPOBEPHTH, HE MPOH3OILNO JIH 3apaXKeHHS KOHTPOJIbHBIX 06pa3sLoB 30J10TOM
BO BpEM# MX NPHIOTOBJIEHH, OJHOBPEMEHHO NPOBOJSAT ABA KKOHTPONBHBIX» ONLITA.

IIpumenanue:
*BemanHy HaBECKH CieQyeT YTOYHATH U1 KK/IOH HOBOH NapTHH aKTHBHPOBAHHOIO YIis

9.6 Hocrpoeuste rpanynpoBoOHON XapaKTepHCTHKH

Jlns nOCTPOCHHA FpaxyHpOBOYHON XapaKTepuCTHKM Ha (OTOIVIACTHHKY CHHUMAIOT
CHIEKTPb! KOHTPOJNBHBIX FPaTyHpPOBOYHEIX 00pasiioB (N. 9.5), OCHOBHBIX rpagyHpOBOUHBIX
06pasuoB (1. 9.4)u CMECH 30JIb OT KKOHTPOJIBHBIX» ONBITOB C 6y(hEpHOA CMECHI0, 3aTeM
CTPOSAT rpamXyHUpPOBOMHEIE XapaKTEPUCTHKH Wi 00enX Cepuit 00pasloB: KOHTPONBHBIX H
OCHOBHBIX.

IMo ocu abcumcc OTKIAABIBAIOT JorapHMbl COAEPKAHMA 3070TA B OCHOBHBIX
ofpasuax ¢ cOOTBeTCTBMHM C Tabnuueid 3, A KOHTPOMBHBIX OOpPa3LOB — JOTapHUPMBEI
coepxaHH# 30510Ta B HUX (C, B MaccoBBIX ROAX %), HalNeHHBIX Mo popmye:

6 =1:C
M
rne: C —mMaccoBast XOMA 30710Ta B rPaXyHPOBOYHOM pacTBope, % (cM. Tabmiwy 3);
M - wmacca 3oms! H 6ydepa, r

Ecnu rpanyHpoBotHbie XapaKTepHCTHKH COBNIAAAIOT, TO OCHOBHbIE IPay HPOBOUHbLIE
ofpasusl, NPHrOTOBJCHHEIE Ha OCHOBC NOPOIBL, NPHUIOAHBI JUIS aHanu3za. Ecnu xe
HabMoAacTCA MX MapaieibHOE CMelleHHe, TO Takue oOpasusl He MOryT Obirh
KCTIONB30BaHk! 1A aHanu3a. CMelleHHe rpadyHpOBOYHOH XapaKTEpHCTHKM MOXET ObITh
BbI3BAHO HECOOTBETCTBUEM COCTaBa HMCHOJB3OBAaHHOH I MPUTOTOBNEHHA OOpasLOB
Nopoxsl COCTaBy 30/bl. B 3TOM ciiyyae HeoOxoammo Halith Gonlee MOAXOAALIYIO IO
COCTaBY IIOPOIY HJIH, €CIH 3TO HE YAAETCH, 3aMEHUTH IIOPOAY 307104 YIJIA, AfIA YEro CxKeyb
HeobxoaMMOe KOJIMYECTBO AKTMBHPOBAHHOTO YIJIA, HCIIOJIB3YEMOT0 [l aHATH3a.

Jina mpHroToB/ieHHA HoBo#t napTuu obpasuos OydepHYI0 cMech IOTOBAT 3aHOBO.
Ona npurotosnenus obpasuos M ana aHanusa npob Mcnons3yloT OydepHylo cMech
OIHOTO MPHTOTOBJICHHA.
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9.7 KonTpoab CTabHILHOCTH rPaJyHPOBOYHOM XapaKTepHCTHKH

Konrpomb  crabMisHOCTH  IpamyMpOBOYHOM  XapaKTEPHUCTHKA  [POBOAAT
OJHOBPEMEHHO C M3MEPCHHEM aHANM3WpYeMBIX NMpob. CpeacTBaMu KOHTPONA ARIAIOTCA
NPUrOTOBNICHHEIE 00pa3us! I rpagyupoBky (He meHee Tpex o0pa3uoR, OTBEYAIOIIMX 110
COICPKAHMIO 30JI0TAa NPUOAMSUTENBHO Havaly, CepPelMHE M KOHLY IpagyHpOBOYHOMN
XapaKTEPHUCTHKH).

I'panyHpoBOYHYIO XapaKTEPHUCTHKY CYMTAIOT CTaCWNIBHOM NpHU BBHIIONHEHHH 1A
Kaxxoro obpasna rpagyupOoBKH CACTYOLIErO YCIOBUA:

lc-c,|<0334,
rae  C - pesyJbTaT KOHTPOJBHOTO U3MEPEHUs MaccoBOM Z10JM 30710Ta B 06pasie
Ui rpaxyMpOBKH, %;
C, - aTTecroBaHHOE 3HA4YEeHME MacCOBOH Jonu 3onota B oOpasue ans
Fpamy HpOBKH, %;
A - 3HayeHHe XapaKTePHCTHKH NOTPELIHOCTH, COOTBETCTBYIOLIEE MACCOBOH

Jonu 305072 8 o6pasue miA rpagyHpoBkd. 3HaueHus A [PUBENEHH! B
Tabnuue 1.

Ecmu ycnosue cTa0WIBHOCTH IpaZyHpPOBOYHON XapaKTEPHCTHKH HE BBUIOMHACTCA
TOJILKO Aj11 OAHOro obpasia 1A rpagyupOBKH, HOOXORMMO NPUrOTOBUTH H BHINOJHHTH
MIOBTOPHOE €T0 M3MEpEHHE C LEIBIO HCKLOYCHMA pesy/ibTara, coaepkauiero rpybyio
NOTPETHOCTS.

Ecln rpamyupoBOYHAd XapaKkTepPUCTMKa He CTaGMIIbHA, BLIACHAIOT INPHYMHBI
HECTabMNBEHOCTH rpaxyMpoBOYHOH xapakrepHcTHKH. [Tocne ycrpaHeHHA HECOOTBETCTBHI
TOTOBAT HOBBIE IPaAyHPOBOYHBIE PRCTBOPLI, IO KOTOPHIM CTPOAT HOBHIE FPajly HDOBOUHEIE
XapaKTePHCTHKH.
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10 BBINOJIHEHUE AHAJIA3A

l'Ipu H3MCPEHHH COIEP)KaHHi 3010Ta XHMHKO-CIIEKTPANbHbIM METOLOM BLINTOJHAKOT
CleQyIoLHe OnepamHn.

10.1 Paznosxerne npoGbi

Hasecky npo6k1, ucrepro#t xo 0,074 mm, maccoii 10,0 r BeickinaioT B paphopoByio
NIPAMOYTOJIBHYIO JIODO4Ky (Tonmuha cnos npoOni He Gonee 5 Mm) obxkurawor B
MydesbHOMR neyr npu Temneparype 550-600°C B Teuenue uaca, eciv B npobax MHOrO
OpraHH4ecKOro BEHIECTBa, TO Npobs! 06kHrraloT J8a Yaca.

OcTbiBUIyI0 060%0KEHHYHO MPOOY NEPEHOCAT B KOHHYECKYIO KOAOY MM CTaKaH Ha
250cM’® cMauMBAIOT BOAOH, MpHMBAIOT 20 CM® (LLAPCKOA BOJKM» M HArpesaloT KonGy rnpu
nepeMeluMBaiHHY Ha aruTarope ¢ nogorpesom 70-80°C B reuenue yaca. Ecim npoba
COJCP’KMT MHOrO JIETKOPacTBOPHMbIX COCAMHEHMH (nMponcxoaMT OypHas peakuus c
«uapcko#t BoAKo#H»), To B konby nobaensior eme 10 oM’ «11apcKOo¥ BOAKH» H BHOBb Ha
aruTaTope NepeMemHMBAIOT C HArpeBaHHEM B TeueHHe 45-60 MUHYT.

B konfy nONMBAIOT TOpANYI0 MCTWLTMDOBaHHY!0 Boay 4o 100-150 o,
NOMYYEHHBIA pacTBOp B3DANTHIBAIOT H ABaKAb (UABTPYIOT Ha BOpOHKE Broxxepa.
BTopoii pa3 GHALTPYIOT Yepe3 TOT e (PHALTP, Ha KOTOPOM HAXOMUTCA BECh OCA/IOK MoCIie
nepsoro GHABTPOBAHHA. MOXHO CONCPXKMMOE OCTAaBHTH Ha HOYL [UIA OTCTAHBRHMA M
3aTeM JEKaHTHPOBATh pacTBOp B konly Ha 150 cm®. Ocanok OTOpOCHTD.

Ilpumenanue:

Ecnn nomy4enHeiil pactBop HenpospaycH, (UALTPOBAHHE NOBTOPAIOT WK A0GABAAIOT
8cM® consmoli kucnotsi (1:1) U HarpesaloT 1o oceeTcHHA. A o6 ¢ GOMBIINM CONEPHAHAEM
CYpbMbl M BHCMYTa K OQuAETpary npunnsalorr 20 oM’ COMAHOM KMCIOTHI, AN npob ¢
TNOBBIIEHHBIM COfcpaanneM 6apus — 50 oM’ asoTHOM KHMCJOTHL 34TEM pacTBOp CHOBa

GunsTpyIOT.

JIns «KOHTPONBHOrO» ombita B konby emkocthio 250 cM’ nomemaior 20 oM’
«UApCKOH BOAKM» H BHINOAHAIOT BCE ONEpalMH 3a HCKMIOYEHHEM JBYKPaTHOIO
(GUABTPOBAHHA PacTBOPA H IPOMBIBAHHA OCaZKa.

Ilpu pasnokeHHH ¢ Kaxmol NapTHH npob BeayT KOHTPOJBHBINA» OMBLIT Ha
peakTHBax.
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10.2 Copbuns 3010Ta Ha AKTHBHPOBAHHOM YIjIe

B ¢unsTpar WM €ro anMKBOTHYIO 4YacTs BHOCAT 0,2-0,25 r akTHBUPOBaHHOIrO yriid
OV mapku «B»*. Ancopbumio npoBonaT B TeueHue 15-20 MUHYT npu NepeMelIMBaHHK Ha
aruTaTrope, 3aTemM Yroib OTQWILTPOBHIBAIOT Yepe3 QWIBTP Ha BOPOHKe BloxHepa u
[IPHUIHBAIOT B 3TY BOPOHKY WA ASCOPOLIMM MEILAIOLMX 2JEMEHTOB B AMHAMHYECKHX
ycnoeuax 100 cM® conaso#t KMCIOTHL, pas6aenennoft 1:50. Iocne pecopbumu Gunstp ¢
yriieM CKJIaJBIBAlOT, Pa3pHIBAIOT HA HECKONLKO HaCTeH, NOMEUIAIOT B KOHM4ECKY1O Konby
Ha 250 cM’, HanuBalot 150 cM® conaHoi KHCJIOTBl, pasbasnenHo 1:50, H nepemeiinsaoT
Ha aruraTope B TeYeHHE 25 MHHYT, TO €CTh, AECOPOMPYIOT MEIUAOIUME 3/IEMEHTHl B
cratudecknx ycnopuax. Comepxumoe KonbGsl BHOBbL OTUILTPOBHIBAIOT HAa BOPOHKE
BroxHepa, UILTP C yriieM M Kycoukamu ¢uastpa noMewaioT B turens Ne 3 (HU3Kuii) 1
CTaBAT THreJb B XONOAHYI0 MydenbHylo neus. HarpesatoT neus fo temneparypsl 600-
700°C u 030410T YTOJIb CHa¥asIa ¢ 3aKphIToii ABepue# (mpumepHo oauH vac). [Tocsne Toro,
KaK npobpl OTABIMAT, ABEpLY NPHOTKPLIBAIOT M B TeyeHue 2-2,5 yacoB Npobbl 030A0T
NpH OOCTyne Bo3gyxa (aBepua nevy AoJbkHa Obith npuoTkperra). K 3one nobasnasor 8 mr
G6ydepa** ¥ nepeMEMmMBAIOT CTEK/IAHHOA NanouKod B TeueHue 2-5 MUHYT WU janee
MIPOBOJAT CNIEKTPAIBHBIH aHANIN3 O METOAY MCNApEHHA U3 KaHANa YTONBHOIO 1EKTPOAa.

ITpumeuanue:

* MOHO HCMI0JIE30BaTH aKTHBHPOBAHHKIHA Yrojib MaNoH 30/1LHOCTH M IPYroii MapKH.

** Jlna axraBupoBasHoro yria OY mapku «B» cpennsas macca 30JBI npy aHanuse npob
06n1uHO cocTapnser okono 2 mr. [Ipu ncnons3oBanuu yrna Apyro#i MapKH, a Takoke MUl Kaxaoil
HOBOH NApTHHM YMIA CHAEQYeT YCTaHOBHTb CDENHIO MacCcy 30MBI M PacCUMTaTb HABECKY
nmoGasnaeMoro Oydepa, yTo6bl HX cOOTHOMEHHE OBuUT0 pasHo 1:4. Ecnyu npu ananu3e OTAENBHBIX
npo6 macca sonbt Gyzer npesblUaTh CPEAHIO Maccy Gosee, yeM Ha 50%, mcnonan3ylor wist
aHa/Iu3a 4acTh 30/1bl, COOTBETCTBYIOLLYIO €€ CPElIHEH Macce, M Y4HTHIBAIOT 3TO IPH BLIYHUCIEHHH
conepxanus 3on0ta. Jlns s3pemnBanns Oydepa npUMEHAIOT aRHATKTHYECKHE BECHI,

Jins 30mBl ¢ DOBBHILCHHEIM O0GBEMOM (Hallpumep, NpH aHamase npo6, GoraTsix xKenesom)
YBEHYHBAIOT NPOAOIDKUTEALHOCTS NEPEMEIIHBAHHA.

Apncopbumio 30510Ta ¥3 PACTBOPOB MONYYEHHBIX NpU aHanu3e npod oaHoobpastoro
MpoCTOrO CoCTapa NMpOBOAAT AHAJIOrH¥HO, ONHCAHHOMY BbIlLIE, HO B bonee YCKOpE€HHOM
sapuanTe. GuarTpoBaHMe YIia MOXHO NIPOBOAMTS Yepe3 00BMHYI0O BOPOHKY C QUILTPOM
«cuuaa nenTa». Ocanox Ha GHABTPe AOCTATOUHO NMPOMBIBATh 2-3 pasa Teru1oi BOAOH HiH
TEIUTBIM PacTBOpOM cosiiHo# kuciotsl (1:50).
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®OwisTp C ancopOEHTOM NOLACYMHUBAIOT B CyMMAbLHOM wikady npy Temneparype 105-
110°C mo mocTosHHON Maccel B TeveHHe 1,5-2,0 4acoB, MepecHMaT B GYMakHbIH
NAKETHK U JaJiee MPOBOAAT CNEKTPabHbI aHAIM3 110 MCTOAY NPOCHINKH

10.3 Cnexrpajablblii ananH3

10.3.1 Hcrapenine u3s KaHasa yroibHOro EKTpoAa (METOA HenapeHus)

Cwmech yria ¢ 6ydepom nomemaioT B KpaTep YrOfbHOTO 3f€KTPOAa MIyOuHOM 3 MM
7 BHYTPCHHHM AMaMETPOM 4 MM, KOTOPHIH CITY>KMT aHOAOM. [10BEpXHOCT 3amONHEHHOTO
Kparepa MNOKPHIBAIOT WYHCTBIM KyCOYKOM KaIbKM M, NpPHICPXKHBAaA ee CBepXy,
yTpaMGOBBIBAIOT TONYHEHHYIO CMECh MOCTYKHBAHHMEM JNICKTPOAA O MOBEPXHOCTb CTOMNA.
Taknm >xe 00pa3oM 3anONHAIOT KpaTep JIEKTPOAA HABECKOH rpadyupoBoyHoro obpasua.
Bepxumit 2neKTpox 3aT04eH Ha KOHYC TOPLOM AMaMeTPoM 1,5 MMm.

OneKTpoAH YCTaHABIHBAIOT B IITATHB M NPH MIOMOLLHM CBETOBOH NPOEKUHNH BHIBOIAT
Ha ONTH4ECKyl0 ock. KOHUBI 2n€KTpomos cBOAAT Ha paccTosHne 2 Mm. [lonaior
HanpAXeHHWe NOCTOSHHOIO TOKa Ha EKTPORbI H BIUTIOHAIOT BbICOKOYACTOTHEIH pa3psaa OT
A'-2, KOTOpbIA cpasy BHIKIIOYAIOT MOCAE 3aXHraHHA Ayrd. CHekTp 3KCLHOHHPYIOT B
TeverHe 40 CekyHR npu cune Toxa 13-14 A, BemrduHy MeX31eKTPOZHOro NpOMEXyTKa
NOAACPXHBAIOT MOCTOAHHOA B TEYEHHE BCEH IKCMOIMUMH, KOHTPONHPYS MOMOKEHHUE
KOHLIOB JIEKTPOAOB NO 3KpaHy MpoMexyTo4HoH auadparmel. [lupuHa enn*
cnextporpada JPC-8 naxoaurca B npeaenax 0,013-0,020 mm. Pernctpupyior obnacts
cnektpa 220-350 HM, Hcrone3yloT QoromnactuHku [TPC-0,3 wnu MOC-02, pasmepom

9% 12 cM C 4yBCTBHUTENBLHOCTBIO 9 Wik 16 enuHuL M npoaBuTess Ne 1,

Tlpumevanue:

* llupuny wenu npuSopa noabuparotr Takum 06pa3oM, 4ToGbl nodepHeHne GoHa Okoso
AHAIMTHIECKOR JIMHMH  30/10T2  HAXORMNOCK B  Hayale  NpAMOJMHCHHOR  9acTH
XapaKTEPHCTHYECKOH KPHBOH UCTIONB3YEMBIX OTOMLIACTHHOK.

HHTepnperaunio cnekTporpaMM NpoBoaAT Ha Mukpodoromerpc MP 2, myrem
BH3YanbHOTO CPAaBHEHHSA TIOYCPHEHHH aHANMTHYECKMX JIMHUH 30/10Ta B CNEKTpax Mpob ¢
MOYEPHEHHAMHM 3THX JIMHWA B CreKTpax rpagyMpoBOYHLIX 00pasuyoe. CnekTpsi
rpagyHpoBOYHEIX 06pasiios (oTorpadHpyloTCca Ha OTAENBHON (POTOMNACTHHKE B TEX Ke
YCTIOBHAX, YTO H CMEKTPbi pabouHx nmpob.
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Tabnuuia 4 — AHANHTHYECKHE NUHHH 30J10T2

AnanuTHdeckas YyBCTBHTEILHOCTD Ananutiieckaa | UyscTBHTENBHOCTB
JIMHMA, HM (r/1) JIMHUA, HM (r/1)
267,59 0,002 235,27 0,500
242,80 0,002 264,14 0,500
274,83 0,050 268,87 2,000

I'pamyHpoBOYHBIE XaDaKTEPHCTHUKM CTPOST MO CHEKTPaM rpagy MpOBOYHBIX 00pa3LoB

B CHCTEeME KOOpAWHAT Ig'.’,4 H 1gC, i AS u 1gC, rae AS — pasHOCTb MOYEPHEHHH
P

nuHnA 3onora M uatnHel. CHCTeMy KOOpAMHaT AS M lgC TNIDHMEHSIOT IipH
3HAYUTESILHBIX MOYEPHEHMAX JIMHUIA 30/10Ta (S, 21,1 AA siuHun 267,59 HM U S, 213

ans nuuuu 274,83) n npy pasHocTH noyepHeHH#H JIMHHUA 30/10Ta ¥ (OHa, NpEBbIILAOLIEH
0,60 ana obeux nuHmii.

Cwmecu 6ydepa ¢ npupoaHo#i npobo#, B KOTOpbIE BXOAAT PaCCUHTaHHBIE KOJIHYECTBA
30J10Ta, NpupoaHad npoGa AokHa ObITh CBOGOAHA OT 30/10Ta M HMETh XMMHYECKHI
cocraB, OnM3KMH K cocraBy 30/bl. 3aMeHa 3076l aKTMBMDOBAHHOIO YA NPHPOAHOMN
npo6oii NO3BONAET OTKA3aThCA OT TPYAOEMKOH OHEpaUMH MPUrOTOBJIEHHA B KadecTBe
OCHOBBI 6OJIBIIONO KOJIHIECTBA 30MB1.

Zna Toro 4ToGsl NpoBEpHTH, YTO B NpOLECCE aHAIM3a He NPOHM3OLUIO 3apaXeHHA
aHATH3HUpyeMO#t NpoGh! 30/I0TOM, 2 TaKKe NMPOKOHTPONMPOBATH YUCTOTY PEaKTHBOB M
BOJZIBI, OTHOBPEMEHHO C aHAIH30M KKAOH NapTiH npo6 BeQyT KOHTPOAbHBIH ONBIT.

10.3.2 CnexrpanbHslii aHanu3 Heo30leHHOro copGeHTa NPOH3BOAMTCA METOAOM
BOYBAaHHA [IOpOIIKa B MOYry TOPH3OHTAIBHO paclONOKEHHBIX 3MEKTpoloB (MeToa
npochinkH) Ha cnekrporpade J®C-8-2 M MONEpHM3HPOBAaHHOM  YCTAHOBKE
cneKkTpanbHoro aHanusa YCA-S, skcno3uuua 30 cexyHa.

CnekTporpammbl NOMYYalOT NPH CIERYOLMX YCIOBHAX:

OcaeleHHe menH cnexTporpada — 0AHONMHMH3OBOE;

Wens cnexrporpada B npenenax 0,013-0,020 mm;

Illkana winH BoMH cnekrporpada — 285 Hm;

Cuna Toka — 25 A;

®oromnactuiky Cl1-OC ¢ 4yBCTBHTENBHOCTBIO 0KONO 10 enuHuLL;

Iposasurens cranaapTHbi Ne 1.
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TMopowox copbeHTa TalKe MOXHO paBHOMEDHO pacNpeleNuTs N0 JUIMHE
TpaHCTIOpTepHO# JieHThl annapata AV-3 M B TeueHHe 25 CeKyHJ CXKMraTh B fulasMe
rOpH3OHTa&IbHOR 0AHOhA3HOR XYTH NEpeMEHHOro Toka chitoi 25 A. Lilems cniektporpada
APC-13 oceewaloT ¢  MNOMOLUBIO  ABYXJIMH30BOH  OCBETHUTENIBHOH  CHCTEMBEI.
®ororpadupyoT obnacts cnektpa 260-310 um. Mcnonssytorca ¢oromnactutist [1PC-03,
pasmepom 90* 120 MM, 4y BCTBHTEALHOCTD 16 envHuLL.

Cozepxxanue 30/10Ta B npo6e ONpPEACHAIOT BH3YaIbHO C MOMOWBIO GHHOKYNAPHOro
mukpockona MBC-9 wm MBC-10 w1 Ha cnextpooTomerpax tuna HC-18, CHHU-2
MyTeM CPaBHEHHA INOYEPHCHHH aHAIMTHYECKMX JIHHMA 307072 B CrekTpax mpob ¢
NOYEPHEHUAMM ITHX JIMHMHA B CNIEKTPaX rpamyMpPOBOYRKIX 06pa3LoB. Crekrpul MocaeaHHX
totorpadupyioT Ha OTAENBEHOR (HOTOMIACTHHKE B TEX KE YCAOBHAX, YTO M CIICKTPHI
pabounx npo6. AHalnMTHYECKHME JIMHMM 30/I0Ta JaHnl B Tabaumue 4 no nopsaky
NposiBHEHHSA HX B CIIEKTpe.

CnekTpanbHbli aHalIM3 HEO30JIEHHOro cop0eHTa MeToAOM BAyBaHMA B XYTrOBOMH
paspsal MOXET OCYWECTBAATHCA TAKKE C HCHONB30BAaHUCM MHOTOKOMIIOHEHTHOIO
aHaIKX3aTOpa aTOMHO-3MHCCHOHHBIX criekTpos MAJC.

H3amenbuenHas npoba nomemlaercs B Mepouky Ne3 (~0,4r.), pasHOMepHO ¢
noMOmpI0 WIAONOHAa pachpeneNsercs Ha JieHTe TpaHcnoprepa ycraHoekH YCA-5 u
MPOCHITIAETCA MEXKAY YTONBHBIMH EKTPOAAMH, 3aTOYEHHBIMH Ha KOHYC.

Bo36ykaeHue CrexTpa OCYIIECTBAAETCA OT MOIEPHM3MPOBAHHOIO IYyTOBOTO
reseparopa J{I'-2, paGoTalolero B pexkUMe pe3oHaHca nepeMeHHoro Toka B 20A, Bpems
akcno3uumnn — 30cek, CKOpoCTh 0TCOCa — 2M/CeK.

CnekTpsl NONYYalOT MpH CAEKYIOUIMX YCIOBMAX: cnexrporpap HAPC-8-1 ¢
nndpakimoHHod pemerkoff 600wTp/MM, OCBELCHHE INENH — TPEXJIMH30BOE, IIMpPHHA
weny B npeaeiax 0,01-0,02mm, perucrpupyeman obnacts cricktpa - 239-342HM.

Hurepnperaunio, paclinpoBKy CMEKTPOB, NOCTPOEHHE TpadyHpOBOYHBIX
XapaKTepPHCTHK, pacdeT CONCPXaHHH JNIEMEHTOB OCYIMECTRAAIOT C NOMOUIBIO
NMpOrpaMMHOI0 NakeTa KATOM».

PacdeT coAepaHMA JNEMEHTOB [IPOBOJAT C FOMOIWBIO IpagyHpOBOHUHbIX
XapaKTEpHCTHK MOCTPoeHHbIX B koopauHatax (1gC, igl), rae C — koHUeHTpauusa anemMeHTa
rpagyHpOBOYHOM B 06pasue, I — HHTEHCHBHOCTE JIMHHH 30/10Ta MHHYC (POH BBIYMCIICHHBIH
NoA fuHHeR 3010Ta. B KauecTBe rpamyHpOBOMHLIX 0OpaslOB CpaBHEHH WCIOAb3YIOT
CTaHAapTHble 06pasiipl 65M3KKE N0 COCTaBY K aHAIH3MPYEeMbIM npobaM.



HCAM M 140-C crp. 2210 28
11 OBPABOTKA (BBIYHCJIEHHE) PE3YJIbTATOB AHAJIN3A

BelMHCIEHHE DE3y/NbTaToB aHaik3a NpH ONpedeNieHHH COAEP)KAHHMA 30710Ta
IIPOBOAMTCA CIEAYIONINM 00pa3oMm:

11.1 Conepaxanue 3051018 B npobe HaxonaT no ¢opaye:

c=8M 100005/ 1
rae:  C; —coaepxaHue 30510Ta B cMecH 30nb! u Oydepa, r/T;
M  —cpennas Macca™ cMecH 30151 ¥ Gydepa unu copbeHra, r;
P — wcxomnas HaBecka npobsl, .

Ipumevanue:

Jna ucnonb3osaHHOR npu pa3paloTke MCTORMKM NapTHN aKTHBHPOBaHHOro yris OY
MapkH «B» cpenHas macca 301B NpH aHAIH3E NPHPOAHBIX MPOO COCTABILN 2 MI, a CPeRHss
Macca cMecu 30161 ¥ Gydepa - 10 mr. Jina kaiaoi HOBOH NapTUH WK MapKH aKTHBHPOBaHHOIO
Yris HeOoOXOAMMO OMBITHBIM MyTEM ONPENCATh CPEAHIOI MAcCy 301kl MONYYaeMOH IpH
aHanu3e npol, H B COOTBETCTBMM C COOTHOIIEHHEM MacChl 307161 ¥ Macchl Oydepa 1:4 Hairn
3Ha4deHue M.

Ilpu wucnonb3oBanmu aHamu3atopa MADC HHTepnperauMio, Ppacmin(poOBKY
CIEKTPOB [MOCTPOCHHE IpafyHpPOBOYHBIX XapaKTCPHCTHK, pacyeT COAep)KaHHi 3050Ta
OCYLUECTRIIAIOT C NOMOLIbIO porpamMMHBlii nakeT «KATOM»

11.2 3a pesyabTar aHaiu3a COAEpXaHHA 30/10Ta B NpoOe NPHHUMAIOT CpenHee
apHpMeTHUECKOE  3HAYCHHE [ABYX  Ppe3yJbTaToB  Napa/LIeNbHbIX  ONpeAeNeHHi,
PAcXOXXACHHE MEXAY KOTOPHIMH HE NO/DKHO MNpEBHIUATh NPEAesia NOBTOPAEMOCTH.
3HayeHua npesena nostopsemocTH (I) ANA  ABYX PE3YNLTATOB MapauleNIbHBIX
onpeneneHuit npuBeneHs! B Tabnuue 5.

11.3 PacxoxzeHua Mexay Ppe3y/JbTaraMH aHaiM3a, NOMYYEHHBIMH B [IBYX
JN1abopaTopHaX, He O/DKHO NPEBBIIATE NPEAENa BOCNPOH3BOAMMOCTH Ry, = 2,770, . Ecn

abcomoTHOe PacXOXKAEHHE MEKAY Pe3yibTaTaMu ABYX M3MepeHumii He npessimaer Ry os,
3TH pe3ynbTaThl U3MEPEHHH CUHTAIOT COMJIACYIOIMMHCA, H B KaYeCTBE OKOHYATENBHOIO
pe3ynbTaTa MOXET WMCIONIbIOBATECH MX cpeauee apHdmeTHueckoe 3Hayenue. 3Ha4eHHA
TIpefieNia BOCMPOH3BOAMMOCTH yKasaHbl B Tabnuue 5. Ecnn npenen BoCHpoM3BOAMMOCTH
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Ro,95 ipeBBImeH, BEIACHAIOT TIpHuHHB! 3T0r0 npessimenns (FTOCT P UCO 5725-6, pazgen
5.3).

Tabmuua 5 - [ImanasoH H3MepeHHi, 3HAaYeHHs MpPEICNIOB MNOBTOPAEMOCTH H
BOCITPOH3BOIHMOCTH MPH NMPUHATOH BepoATHOCTH P=0,95
Ipenen
Tpenen BHyTpHrnabo- Ilpenen P
BOCTIPOH3BOMMO
Hunana3son PaTOpHO# NPELM3HOH- | MOBTOPAEMOCTH (IA (
o (1A as
H3MepeHuH 30/10Ta, | HOCTH (A1A ABYX pe- HABYX Pe3yJIbTaTOB X
pesynbTaToB
r/it 3yJBTATOR aHAIH3a), HapajuiebHbIX

anu3a), Roes,
Ry.90 (mpu P=0,90), v/t | onpenenenwuii), r, r/T an /) 0.95
r/t

ot 0,002 no 2,0 B, 0,84 C 0,50C 1,0C

12. O°POPMUIEHHME PE3YJIbTATOB AHAJIN3A

PesynbTar aHanu3a B QOKYMEHTaX, NPENYCMATPHBAIOIUMX €ro HCNoAb3OBaHHE,
NpeACTas/IAOT B BHAE:
XuA, P=095,
Fae: X —pe3yiabTaT aHaIH3a COAEpIKaHUA 30M10Ta, I/T
A — TIOKasaTeNs TOYHOCTH  NPAMECHAEMOA  METOOMKM  XMMHKO-
CHIEKTPIBHOIO aHANN3a.

3HaucHUA A npuBeneHbl B Tabmuue 1. UucnoBoe 3HaueHHe pe3ynsTaTa aHaIM3a
JIOJDKHO OKaHYMBATBCA LMQpOit TOro e paspafa, YTO M 3HAYEHHE XapaKTEpPMCTHKM
NOTPEIHOCTH.

13 KOHTPOJIb KAYECTBA PE3YJIbTATOB AHAJIN3A

KoHTpoNe KauecTBa pe3yNbTaToB aHaiM3a INpH pealu3alMK  METONHKH B
nabopaTopHH NpeXyCMaTPHBAET:

— OnepatHBHbIit KOHTPO/b HCHIONHHTENEM NIPOLIEAYPBI AaHAIN3a.

~ KoHrpons CTaCHWIBHOCTH De3yNbTAaTOB aHAIN3a Ha OCHOBE KOHTPOMA
CTabHILHOCTH CPEAHEeKBaPaTHYECKOr0 OTKJIOHEHHA MOBTOPAEMOCTH Hu
CPeHEKBAIPATHIECKOTO OTKIOHEHHA BHY TPHIaGOPaTOPHOA NPELM3HOHHOCTH.
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Jina KOHTPOJNA CHCTEMATHYECKMX PacXOKICHHMH AO/DKEH BBIMOMHATHCA BHELIHHIA
J1aboparopHblit KOHTPONb.

13.1 Aaropurm npoBegeHHsl ONEPaTHBHOrO KOHTPOJS BHYTPH.1abopaTopHoii
NMPpeuH3HOHHOCTH, BOCNPON3IBOAHMOCTU H NOBTOPSIEMOCTH

Kontpons  BHYTpmIaGOpaTOpHOM MPELM3HOHHOCTH M BOCMPOM3BOAMMOCTH
MPOBOAAT C MCNoap3oBaHHeM pabouux npo6 npH BapuauuKM pazIHtHbIX (HaKTOPOB
(nabopaTopuy, BpeMs, HCNONHUTENH, PEaKTHBBI, 000pYI0OBaHMC M T.II.) yTeM CpaBHEHUA
pesynbTata KOHTpOJbHOA mpouexypsl Dk, paBHOrO pacXOXXHCHHIO HABYX pe3yJIETaTOB
u3Mepenuii (nepeuuHoro - C; 1 noBTopHOro - C,) MaccoBo# 0N KOMIIOHEHTA B OAHOH 1
To# ke mpo6e ¢ HopmaTHBOM (Tpeaesiom) koHTpoas D.

BHyTpH1abopaTopHy10 NPeUM3HOHHOCTh WM BOCNPOM3BOAMMOCTH MPH3HAIOT
YHOBACTBOPHTENILHON €CNy:

D, =|C,-C,|sD

3uagenus D NpMHUMAIOT PaBHLIMH;

— mpeaeny BHYTprnaboparopHo# NpPeLH3HOHHOCTH Roso s
BHYTpWIabopaTopHOro KOHTPO/IA NPH AOBEPHTENBHOH BepoaTHocTy P=0,90 (cM. Taba. 5);

— TmpeAely BOCTPOM3BOAMMOCTH  Rogs DN BHEWIHEro KOHTIpONA NpH
AoBepHTeNbHO! BepoaTHOCTH P=0,95 (cM. Tabn. 5).

[Tpy HeoOXONMMOCTH KCTIOMHHTENb 8HANH3A BBIMONHACT KOHTPO/b [OBTOPAEMOCTH
(r) pesynsratoB. Ilpemess NOBTOpPAEMOCTH [UIA ABYX Pe3YJIbTATOB Mapa/LIeAbHEIX
onpenesienuit cocrasnser 0, 5ross ¥ npHBeacH B Tabnuue 5.

IIpn  npeeblieHHH  ApefenoE  BHyTpunaGopaTopHOH  NPELM3HOHHOCTH,
BOCNPOH3BOIMMOCTH ¥ NOBTOPAEMOCTH pe3y/IbTaThl CYHTAIOT GpaKkoM.

13.2. AnropuTM nDpoBeleHHMsi KOHTPOJAS NoOrpemwrHoctd (TOYHOCTH) ¢
HCNI0ABL30BaHHeM 06pa3LoB Al KOHTPOJIA

O6pasuamMi Juid KOHTPO/A TOYHOCTH ABJAIOTCA CTaHAapThsle obpasust (CO) wm
atTectoBaHHble cMecH (AC) 6aM3KMe N0 COCTaBy K aHaTM3UPYeMbIM npobaM.

AJITOPHTM NpOBE[ICHHA OfNEPaTUBHOIO KOHTPO/A TOYHOCTH C IMPHMEHEHHEM
06pa3sLoB 1A KOHTPOJIA COCTOMT B CPaBHEHMH DE3YABTATA KOHTpOJILHOM npouexypel Ky ,
PaBHOrO Dpa3sHOCTH MEXIY Pe3yabTaTOM KOHTPOABHOrO HM3MEPEHHA AaTTECTOBAHHOMH
XapaKTepHCTHKH B obpasiie 1A KOHTpomt - C M €ro aTTecToBaHHbIM 3HaueHHeM - Co, ©
HOpMaTHBOM KOHTpoJA K.
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TO9HOCTE KOHTPOJIBHOTO H3MepeHHs - C MPH3HAIOT YAOBNETBOPHTENBHOH, ECITH:

IKK|5K,rne K.,=C-C,

HopMmatus KOHTPOJIA NOrpemHocTH (TouHocTH) K BEIUHCHsIOT NO dopMyse:

K=0,84-A, P=0,90.

TAe A — 3HaueHWe XapaKTePHCTHKH MOrpelHOCTH M3MepeHuit (6e3 yuera 3Haka),
COOTBETCTBYIOMEE CONEPXAHHUIO KOMIMOHEHT2 B 0oOpasiie IS KOHTPOsA. 3HaueHHs A
npuBeaeHs! B Tabauue 1.

KW TowHOCTE KOHTPONBHOrO H3MepeHMs - C NpH3HAIOT HeyNOBIETBOPHTENbHBIMH,
e K, > K.

Ipu neswmonuenun ycnosus Ky < K sxcnepument nosropsior. [1pu mosropHom
HEBBIMONHEHHH YCNOBHA, MPOLECC aHANM3a NPHOCTAHABIMBAIOT, BBIACHAIOT MPHUYHUHBI,
NPHBOAALUME K HEyNOBRJIETBOPHTCIbHBIM pPe3ynbTaTaM, W MPHHUMAIOT Mepsl MO HX
YCTpaHeHHIO.

Homycrumo pe3ynstaT aHanu3a (M3mepenuit) B OQOKYMEHTaxX, BhlAaBaeMbIX
Niaboparopreii, NpeACTaB/IATS B BUIE:

Czx A, P=055 npu ycnosrn A, <A.

rAe A, — 3HAYCHHME NIOKA3ATENA TOYHOCTH Pe3yNbTATOB U3MEpEeHHH, YCTaHOBNCHHOE
MPH peanH3allid METOOHMKH B JIaOOpaTopHH, B COOTBETCTBHH C MOPALKOM, MPHHATHIM B
nabopatopHH, 1 06ecrednBaeMoe KOHTPOJIEM CTaGHABHOCTH Pe3yJIbTATOB H3MEPEHHid.

14 OBIIINE TPEBOBAHHUA OBECIIEYEHUSA TOYHOCTH PE3YJIBTATOB
AHAJIM3A

14.1 [Ina obecneyeHHA TOUHOCTH pe3y/ILTaTOB aHANM3a ClefyeT coGMoaaTs yCnoBus
aHa/Iu3a, U3JIOXKEHHBIC B HACTOALIEH HHCTPYKLHH.

14.2 Teomornueckve npoGBl XapaKTEPH3YIOTCA upe3By4aiHBIM MHOroofpasueM
XHMHYECKOIO W MHHEPANOrHYECKOr0 COCTaBa, MO3TOMY PEKOMEHHZYETCA ClIedyoluH
crnoco6, no3ponAOIWHA B CIyyae HEOGXOAMMOCTH YCTRHOBHTL, MMEETCH JIM ITO BIMAHHE.
Tak xak ¢ yMEHBUICHHEM HMCXOLHOH HABECKH CHIKAETCA BJMAHUE COCTaBa, ClEXyeT
MPOaHANH3HPOBaTh ABE YacTH QWILTPA, NOJYYEHHONO MOC/e BhILENAYHBAHHA 30/10TA —
1/10 u 9/10 pactsopa. He3HauMMOCTb PacXOXXAeHHA Pe3y/ETaToOR ONpeiesie s 30/10Ta B
ofenx 4acTaxX (C yueToM HX OOBEMOB) MOKA3BIBAET, YTO 3HAYUMOE BIMAHHE COCTABa Ha
pe3yaLTar onpeneneHus oTcyTcTByer. Ecnn Takoe BnnsHHe 06HapyxeHo, TO Hago Opars
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Hasecky 10 r u ucnons3osars Wit onpenenenns 1/10 yacrs dunsrpa.

14.3 Ipu aHanm3e napTii npoO, NpHHAIEXAUMX K 3TOMY K€ TE0/lOTHUECKOMY
OOBEKTy, uUTO M NpOAHAIMSHPOBAHHAA paHee MapTud, B KOTOpoi Obuta oOHapyeHa
NOBbIWEHHAA HEOAHOPOAHOCTb, BHYTPHIAGOPAaTOPHBIA KOHTPONL  KauecTBa aHaIM30B
MOXXHO BBITOIHATB, UCTIONB3Y TOJLKO AIMKBOTHBIE YaCTH (YHIILTPATOB.

14.4 Ecnn HeOnHOPOAHOCTH pacHpeieNeHna 30J10Ta yCTPAHAETCA, @ apTus BCe-TaKH
6paKyeTcs, TO 3T0 CBHICTENLCTBYET O HEYNORJIETBOPHTEILHOM Ka4eCcTBe aHanu3a. Eciu
)K€ DACXOXKAEHHE MEXXY OCHOBHBIMM H MNOBTOPHBIMH DE3yJETaTaMM YAOBIETBOPAIOT
TpeGOBaHMA MHCTPYKUMH, TO BCE pe3yIsTaThl aHalH3a NapTHH Npod CYMTAIOTCA
MPHHATHIMH H TIOJJIEXAT BbIAAYM 32Ka34HKY.
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IMHCCHOHHBIM CNCKTPANbHBIM METOIOM NOCAE copOuuy 3on0Ta Ha yrie,

2012 r., cTp. 28
ammecmosana Ha coorsercTBHe 'OCT P 8.563-2009 u OCT 41-08-205-04.
Ammecmayus ocywecmenena: no ALTATAM OTHMYECKOH _ IKCNEepTHU3LI

marepyanos no pa3paborke METOAWKH KOJTHYECTBEHHOI0 XHMHYECKOro aHanK3a.

B pesyneraTe aTTecTauMM YCTAHOBIEHO, YTO METOAMKA COOTBETCTBYET
NPEObLABNAEMBIM K Helt METPONOTrHYEeCKHM TpeGoBaHMAM H obnamaeT CrAEXyIOLWMMH
OCHOBHEIMH METPOIOTHYECCKHMH XapaKTEPHCTHKAMH, TIPUBENEHHBIMH B NPHIOKEHHH.

Tpusosrcerive: METPONOrHYECKHE X2DAKTEPUCTHKH METONMKH KOTHYECTBEHHOTO XMMHYe-
CKOro aHanu3a Ha 1 nucre.

Hama evidauu ceudoemenscmea; « 18 » __mona__2012r.

YTBEPXIEHO

Tepasiit 3amectarens [eneparsHoro
mupexropa OI'YTI «BUMCx»

A.A. Poroxun

[nasuetit metponor @PIYIT «BUMC» M.B. Momxkosa




Ipunoxenne K cBuAeTenncTBy Ne 140-01.00115-08-2012
06 aTTecTauHH METOAHKH XMMHKO-CTIEKT PaJibHOT0 8HAJIN32

1. inana3oH U3MepeHui, 3Ha49eHHs NoKa3aTeneil TOTHOCTH (NOrpeIHOCTH), IOBTO-
PAEMOCTH H BOCIIPOM3BOIHMOCTH

INokasarens Ioka3zarens IokasaTens

TIOBTOPAEMOCTH BOCIPOH3BOAUMOCTH TOYHOCTH

Juanazon (cpensee (cpemee (rpasms!
n3MepeHu# 3o50Ta, | KBAIpATHHECKOE KBaApaTHICCKoe MOTPEIIHOCTH

o't OTIJIOHEHHE OTKJIOHEHHE npu
IOBTOPAEMOCTH), | BOCNIPOM3BORMMOCTH), BEPOATHOCTH
0',.,r/'r aR,f/T P=0v95)) iA,I'/T
ot 0,002 no 2,0 Bx1. 0,18C 036C 0,71 C

2. [Inana3oH H3MepeHHH, 3HaueHHA NpPeesoB NOBTOPAEMOCTH H BOCNPOM3BOAUMO-
CTH NpH AOBEPUTENLHOH BepoaTHOCTH P=0,95.

Ipenen noeTopsemocty (ana Ipenen
Jnanazon usMepenuit ZABYX pe3yJbTaroB BOCIPOH3BOAUMOCTH
3051073, /T napaulesnsHBIX onpeaenenn#t), | (ang AByX pesyabTaToB
r,r/t aHanu3a), R, r/'t
ot 0,002 no 2,0 BKJ. 0,50C 10C

3. Ilpu peanusauun METOAMKH B JlabopaTopuy o6ecneqHBaloT:

- KOHTPOJIb IIP2BWILHOCTH Pe3Y/IbTATOB aHANH3A;

~ KOHTPOJ/1b CTabWILHOCTH Pe3yNIBTAaTOB aKanu3a (Ha OCHOBE KOHTpOJIt crabuibHO-
CTH CpeAHEro KBAAParH4eCKOro OTKIOHEHHA BHYTPHIA00paTOpHOH Npeun3HOHHOCTH, 10~
IpeIHOCTH).

- KOHTPOJIb MCNONHHTENEM APOLEAYPHl BBINOAHEHHA aHann3a (Ha OCHOBE OLICHKM
TIOrPEILIHOCTH ITpH peaIn3alluH OTACNLHO B3ATOH KOHTpPONBHOH npouenypsr).

KoHTposib CTaGUABHOCTH ¥ NMPaBWILHOCTH Pe3y/IETATOB aHAIH3a BHINONHAKIT B CO-
oTBeTcTBMH ¢ PMI" 76-2004.

KoHTpoms cra6mmsEoCTH H NPaBENBHOGTH, |

pe3yIbTaTOR aHANK3a TOPHEIX IMOPOX
BBINOMTHIOT B cOOTBeTCTBEA ¢ OCT 41-08 2ER :

B 41-08-265-04.

Cnapusiit merponor OI'YIl «BAMC i M.B. Mowxkosa

Jiner 1 u3 )
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