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MpegucnoBue

Lienn, OCHOBHbIE NPUHLMNBLI U OCHOBHOW NOPSIAOK NPOBeAEHUs paboT No MeXxaTocyaapCTBEHHOW
crangaprtusauyumn ycranosnenol FOCT 1.0-92 «MexrocyaapcrBeHHasa cuctema craHgaprusauum. OCHOBHbIE
nonoxeHua» n NOCT 1.2-2009 «MexrocyaapcTeeHHas cucreMa craHaaprtusauun. CTaHaapTbl MEXrocy-
AapCTBEHHbIE, NpaBuna U pekoMeHAaLun No MeXarocyaapCTBEHHON cTanaapTusauuu. Mpasuna paspabotku,
NPUHATUA, NPUMEHEHUSA, OOHOBNEHUS U OTMEHbBI»

CeepneHUA o ctaHaapre

1 PA3PABOTAH Hekommepueckon opraHusaumein «PoCCUMMCKMIA COI03 MPOM3BOAUTENEN COKOBY
(PCMNC) npu yuactum deaepanbHOr0 rOCyAAPCTBEHHOTO  OIOKETHOTO  yupexaenusa  «HayuHo-
nccneaoBarTenbCkuii UHCTUTYT NUTaHuA» Poccuiickoin AkaaeMun meaumumHckux Hayk (PrBY «HUW nutaHuay
PAMH) 1 3akpbITOro akyuoHepHoro oowiecrsa «MynToH»

2 BHECEH ®epepanbHbIM areHTCTBOM 0 TEXHUYECKOMY perynuposaHuio u metponorumn (TK 335)

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAApTM3auuu, METPOriormn n ceptudmkaumm
(npotokon ot 25 mapta 2013 r. Ne 55-1M)

3a NpuHATHE NPOronOCcoBaru:

KpaTkoe HanMeHoBaHmne cTpaHbl no MK Koa cTpaHbl CokpalleHHoe HauMeHoBaHue
(NCO 3166) 004 - 97 no MK (MCO 3166) 004 | HauuoHarnbHOro opraHa No cTaHAapTU3auum
- 97
ApMeHusa AM MWHTOPrakoHOMpa3BUTHA
Benapycb BY locctanpaapt Pecny6nuku Benapych
Kuprusus KG KblprolsctaHgapT
KasaxcraH KZ lNocctanpaapt Pecnybnuku KaszaxcTtaH
MongoBa MD Monposa-Ctangapt
Poccusa RU Pocctanpapt
TafXUKncTaH TJ TamxukcTaHgapTt

4 MNpukasom PegepanscHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuio U METPONIONUM OT 28 UIOHSA
2013 r. Ne 310-ct mexrocyaapcTBeHHbin ctaHgapt TOCT 28038—2013 BeeaeH B AeWCTBUE B KauyecCTBe
HaunoHanbHOro ctaHaapta Poccuiickoi deaepauum ¢ 1 uiona 2014 r.

5 B paspgene 6 HacTOSILLEro craHAapra yyTeHbl OCHOBHbIE MONOXEHUS OKyMEeHTa PekomeHnaauum
Ne 02 «Onpegenenune natynuuay [IFU Recommendation No. 2 «Determination of Patulin», Revised in 2005
MexxayHapogHon cheaepauun npoussoautTenen cokoB (International Federation of Fruit Juice Producers —
IFU)]

6 BBAMEH 'OCT 28038-89

UHpopmayusa 06 usmeHeHUsIx K HacmosauemMy cmaHlapmy nybrukyemcs 6 exe200HOM UHGhopMa-
UUOHHOM yKazamene «HauyuoHanbHbie cmaH0apmbi», @ MEeKCm u3MeHeHul u nornpasoK — 8 eXXeMeCI4HOM
UHGbopMaUUOHHOM yKasameine «HayuoHanbHbie cmaHdapmbiy. B criydae nepecmompa (3ameHbl) uniu om-
MeHbl Hacmosawjeeo cmarnfapma coomeemcemeyioujee ysedomiieHue bydem onybriuKkoeaHoO 6 exXeMecsy-
HOM UHGhOPMAYUOHHOM yka3zamene «HayuoHanbHble cmaHOapmbly. Coomeemcmeyiowas uHghopMayusi,
ysedoMneHue u mekcmbl pasmewialomes maKkxe 8 UHGOPMaUyUOHHOU cucmeme obuwiez2o nonbL308aHuUs1 — Ha
ogpuyuansHom calime ®edepanbHo20 azeHmMemea o MexXHUYECKOMY pe2yniuposaHuio u Memposiosuu 6
cemu YiumepHem

© CraHgapTtuHgopm, 2014

B Poccuiickon deaepauun HacTosLMiA CTaHAAPT HE MOXKET ObITb MOMHOCTbLIO UMM YACTUYHO BOCNPO-
U3BEAEH, TUPAXKMPOBAH W pacnpOCTPaHEH B kayecTBe oduuuanbHOro uspaHus 6es paspewsenus depe-
panLHOro areHTCTBa N0 TEXHMYECKOMY PErYNMPOBAHUIO U METPONOTUM
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BBeneHue

Mpu  MOAroTOBKE  HACTOSILUEro  CTaHgapTa  yuuTbiBanmuCb  AEWCTBYIOLUME  MEXOYHAPOAHbIE,
MEXTOCYJapCTBEHHbIE CTAHAAPTLI, NPaBMNa, NOCTAHOBIIEHUST U 3AKOHBI.

B craHgapte onucaHbl MeToAbl ONpPeaeneHna MacCoBOW KOHLEHTpaumMmn (MaccoBOW AONM) MUKOTOKCMHA
naTynuMHa: MeToj TOHKOCSIOMHON xpomartorpaum u mMeToq BbICOKOI(MEKTMBHON XMAKOCTHON XpomMartorpacum
(nanee — BOXX).

B TEPMUHOMOrMYECKMX CTaTbsX B KPYIIbIX CKOOKAX NMPUBEAEHbI SKBUBANEHTbl TEPMUHOB HA AHITMIACKOM
A3bIKE.
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MEXTFTOCYODAPCTBEHHSBMW CTAHBAPT

NPOAYKTbI MEPEPABOTKM NNOAOB U OBOLLEEN

MeToabl onpeaeneHMss MUKOTOKCUHA naTysinHa

Fruit and vegetable products.
Methods for determination of micotoxin patulin

Oata BBegeHua —2014-07-01

1 O6nacTb NpUMeHeHus

HacrosLwmin ctangapt pacnpoCcTpaHSAEeTCs Ha NPOAYKTLI nepepaboTku NI0AOB U OBOLLEN, B TOM YMCNe Ha
COKOBYIO MPOAYKLMIO: (PPYKTOBLIE COKM W HEKTapPbI, (PPYKTOBLIE KOHLIEHTPUPOBAHHBLIE COKM, (PPYKTOBLIE MIOpPE M
KOHLIEHTPUPOBAaHHbIE MIOPE, MOPChI M KOHLEHTPUPOBAHHbLIE MOPCbI, COKOCOAEPKALLME HANUTKU, COKOBYIO MPOAYK-
LMo oBoralLeHHYIo M 4Nsl AeTCKOrO MUTaHWS, W YCTaHaBNMBAET cheaylolmue MeToabl onpeaeneHnusl MaccoBOM
KOHLEHTpauum (MaccoBOi A0NM) MUKOTOKCUHA NaTynunHa:

- METOA TOHKOCMOWMHOM XpomaTorpaduu;

- METOA BbICOKOShEKTUBHON XMAKOCTHOW XpomaTtorpadum (aanee — BIXKX).

HwxHUIA Npegen onpeaeneHna MaccoBoW KOHUEHTpaumn (MaccoBoW A0NKU) narynMHa METOAO0M TOHKO-
CroiiHoit xpomaTtorpadmm — 10 mkr/am® (10-107 %).

HwxHUit Nnpeaen n3amepeHuii MacCoBOi KOHLEHTpaLuM MUKOTOKCMHA naTynuHa metogom B3XKX cocras-
nset 10 mxr/am®, maccoBon aomm — 10-107 %, BEpXHWIA NPeaen U3MEPEHUA MAaCCOBON KOHLIEHTPALIMM MUKOTOK-
CMHA naTynuHa cocraensert 75 mkr/am?, maccoBoit gomm — 75-107 %.

Mpeaen oGHapy»eHus natynuHa metogoM BAXKX cocraenser 1 mkr/am® unu 1-107 %.

2 HopMaTUuBHbIe CCbIITKU

B HacTosiLEeM cTaHaapTe UCnorib30BaHbl HOPMATUBHbBIE CCbINKM HA CrieaytoLme CTaHaapThl:

FOCT UCO 5725-1-2003 To4yHOCTb (MPAaBUMbHOCTL U MPELM3UOHHOCTb) METOAOB U Pe3yrnbLTaTos
namepeHuin. Yactb 1. OCHOBHbIE MOMOXEHUA U ONPeAeneHns

FOCT UCO 5725-2-2003 To4HOCTb (MPaBMILHOCTb M MPELU3UOHHOCTL) METOAOB U pPe3ynbTaToB
namepeHun. HYactb 2. OCHOBHOM MeTOA onpeaeneHnsi NOBTOPSAEMOCTU U BOCMPOU3BOAMMOCTU CTaHAapPTHOIO
MeToaa U3MepPEeHui

FOCT 12.1.005-88 Cucrema crangaptoB GesonacHocTu Tpyaa. Obme CaHUTapHO-TUrMeHn4eckue
TpeboBaHMA K BO3ayXy paboueit 30HbI

FOCT 12.1.007-76 Cucrema craHaapToB 6e30nacHoCTM Tpyaa. BpeaHble Bewectsa. Knaccudumkauus u
obwme TpeboraHusa 6e3onacHoOCTH

FOCT 12.1.018-93 Cucrema craHaapToB 6esonacHocTu Tpyaa. MoxapoB3peiBo6e30nacHoCTb cTaTu-
yeckoro anekrpuyectsa. Obwume TpeGoBaHMA

FOCT 12.1.019-79 Cuctema ctaHaapToB 6e3onacHocTu Tpyaa. dnekTpobesonacHoctb. O6Lwme Tpebo-
BaHWA U HOMEHKIATypa BUAOB 3aLLMThbI

[OCT 83-79 Peaktubl. HaTpuii yrnekucnbii. TEXHUYECKUE YyCroBUs

FOCT 1770-74 (MCO 1042-83, NICO 4788-80) Mocyaa mepHas nabopatopHas creknaHHas. Linnuu-
Apbl, MEH3YPKK, KONObI, NPOGUPKK. OBLLME TEXHUYECKUE YCOBUSA

FOCT 2603-79 PeakTuBbl. ALETOH. TexHuueckue ycnoBus Peaktuebl. ALETOH. TeXHUYeckue ycroeus

FOCT 3118-77 PeakTusbl. Kucrnora consHas. TexHuyeckue ycrnoeus

M3paHue opuumansHoe
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FOCT 4166-76 Peaktusbl. HaTpuin CEPHOKUCTIbIA. TEXHNMYECKUE YCIIOBUA

FOCT 4207-75 PeaxTuBbl. Kanuii >xene3ncrocMHepoanCTbIi 3-BOAHBIA. TeXHUYeckne ycnosus

FOCT 4233-77 Peaktusbl. HaTtpuin X1I0puCTbIn. TeXHUYECKNE YCIoBUs

FOCT 5556-81 Bara meguumHckasi rMrpockonuyeckas. TeXHUUECKUe yCroBus

FOCT 5789-78 Peaktusbl. Tonyon. TexHU4eckue ycrioBusi

FOCT 5823-78 PeakTuBbl. LIHK YKCYCHOKUCHbIN 2-BOAHbIA. TEXHUYECKME yCnoBus

FOCT 5848-73 PeakTuBbl. Kucnota MypasbuHas. TeXHUYECKUe YCroBus

FOCT 5956-78 CynepdocchaT rpaHynMpoBaHHbIA M3 anaTMTOBOrO KOHLeHTpaTa 6e3 nobaBok u ¢ fo-
GaBkaMy MUKPOSNEMEHTOB. TeXHUUECKMEe YCroBUs

FOCT 6552-80 PeaxTtuBbl. Kucnora oprodhocpopHast. TexHU4eCckme ycnosus

FOCT 6709-72 Boga avctunnupoBaHHas. TexHU4eckne ycrioBus

FOCT 9147-80 Mocyna n obopyaosaHue nabopartopHblie dapdoposble. TexXHMYeckue ycriosusi

FOCT 9293-74 A30T razoobpasHbiii U Xuakui. TEXHUHECKUE YCOBUS

FOCT 12026-76 Bymara counsTpoBansHas naboparopHas. TexHu4eckue ycrosus

FOCT 18300-87 CnupT 3TUNOBbLIV PEKTU(PUKOBAHHBIA TEXHUYECKNIA. TEXHMYECKUe yCroBus

FOCT 19814-74 KucnoTa ykCycHasi CUHTETMYECKas U pereHepupoBaHHas. TexHUuYeckue ycrnoBust

FOCT 20015-88 Xnopodopm. TexHnyeckue ycrnosusi

FOCT 20490-75 Peaktusbl. Kanui MmapraHLoBOKUCHbIA. TEXHUYECKNE YCNOoBUSA

FOCT 22300-76 PeaktuBbl. OhMpbl 3TUNOBbIA U OYTUNOBbIA YKCYCHON KUCNOTLI. TEeXHUYECcKue yCnosus

FOCT 25336-82 Mocyaa u 06opyaosaHue nabopaTopHble CTEKNsIHHbIE. TUMbl, OCHOBHbLIE NApaMeTpbl U
pasmepbl

FOCT 26313-84 MpoaykTbl NepepaboTkn Nrnoaos u osowel. Mpasuna npuemku, metoabl otbopa npo6

FOCT 26671-85 MNpoaykTel NnepepaboTku NNOAOB U OBOLLIEA, KOHCEPBbLI MACHBIE U MACOPACTUTENLHBIE.
MoarotoBka Npo6 Anst nabopaTopHbIX aHANU30B

FOCT 28498-90 TepmOMETPbl XXUAKOCTHbIE CTeknsAHHbIE. Obwme TexHuqeckue Tpebosanua. Metoabl
NCNbITAHUU

FOCT 29227-91 (UCO 835-1-81) lNocyna nabopartopHas cTeknAHHas. MuneTku rpagyMpoBaHHbIE.
Yactb 1. O6wme TpeboBaHus

MpumMmedaHue - Tpu NONb30BaHMM HACTOALMM CTAHAAPTOM LEenecoobpasHo NpoBepuTb Aen-
CTBME CCbISIOYHbIX CTaHAAPTOB NO ykasatenio «HaumoHanbHble CTaHAapTbl», COCTABNEHHOMY MO COCTOSHUIO
Ha 1 siHBaps TeKyLlero roga, u N0 COOTBETCTBYIOLUMM WHPOPMALMOHHBLIM yKa3aTensm, onybnmkoBaHHbIM B
TekyweM rogy. Ecnu ccbinoyHbIfi CTaHAapT 3aMeHeH (M3MEHeH), TO NPU NONb30BaHMKU HACTOALMM CTaHaap-
TOM crneayeT PYKOBOACTBOBATbCA 3aMEHAOWUM (M3MEHeHHbIM) cTaHaapToM. Ecnu cebinouyHbii ctaHaapT
OTMeHeH 6€3 3aMeHbl, TO MONOXEHNE, B KOTOPOM AaHa CCbinka Ha Hero, NPUMEHAETCA B 4acTu, He 3aTparu-
BalOLLEN 3TY CCbIMKY.

3 TepMmuHbI M onpepeneHus

B HacTosiLeM CTaHAapTe NPUMEHEHbI Cneaylowme TePMUHBI G COOTBETCTBYIOLLMMU OnpeaeneHus-
Mu:

3.1 MMKOTOKCUMH naTynuH (mycotoxin patulin): MonukeTuAHLIN NAKTOH, BELLECTBO, NPOAYLIMPYEMOE
HekoTopbiMu rpubamm poaos Penicillium, Aspergillus u Byssochlamys; xumuueckoe Ha3BaHue: 4-rmapoKcu-
4H-dypo[2,3-e]nupan-2(6H)-OH.

4 OT60p u nogroroBka Nnpo6
OT60p Npob — no MOCT 26313, noarotoska npo6 —no FOCT 26671.

5 Metop ToHKOCNOWHON XpoMaTorpadumn

6.1 CymjHOCTbL MeTo4a

MeToa OCHOBaH Ha 3KCTPAKLMM NaTyfNHA U3 NPOAYKTA OPraHUYEeCcKUM PacTBOPUTENEM, OUNCTKE 3KC-
TpakTa OT MELLaloWMX BELIECTB U ONpeaeneHnn naTynuHa C NOMOLLbIO TOHKOCAOWHON Xpomartorpacum.
HwxHui npeaen onpeaenenus natynuia — 10 mkr/am® (10-107 %).
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5.2 CpeacTBa U3MepeHUI, BComorarternbHoe o6opyaoBaHue, Nocyaa, PeakTuBbl, MaTepPU-
anbl

Becbl nabopartopHble cneuuansHOro Knacca TO4HOCTU G HaubormnbLUMM NPeaenom B3BELLUMBAHUSA HE
6onee 120 r co 3HayYeHWeM cpeaHekBagpaTuyeckoro oTkrioHeHusi (CKO), He npesbiwatowym 0,03 Mr, u ¢
NOrpeLUHOCTbIO OT HENMUMHENHOCTU He Gonee + 0,06 wmr.

Becbl nabopaTopHble CpeaHero knacca TOYHOCTM C HaubonblUMM NpegenomM B3selwmBanus 500 r ¢
npegenaMu gonyckaemon abContoTHON NOrpeLuHOCT He Gonee £ 0,01 r.

CnexkTpooTOMEeTp C AMana3oHOM U3MEPEHUS, NO3BONSAOLLMM NPOBOANTL MCCNEAOBAHUA NPU ANTUHE
BOJHbI 275 HM, C AONYCTUMOI aOCOMIOTHOWM MOrPELUHOCTLIO M3MEpPEeHUn KO3dduuMeHTa nponyckaHuss He
Gonee +1 %; kiOBETLI KBApPLEBLIE C TOMNLLMHON NOrnowaroLero ceet cnos 10 Mm.

KonoHka creknsaHHasa xpomarorpaduyeckaa agnuHon 230 MM M BHYTPEHHUM AMaMETPOM 25 MM.

WcnapuTtensb poTauMOHHbIM BaKyyMHbIN.

Hacoc BogocTpyiiHbii nabopatopHbiin no FTOCT 25336.

MuKpOLINPUL, rPaayMPOBaHHbIA BMECTUMOCTLIO 10 MM® LieHo aenenus 0,1 MM3.

Kamepa ans TOHKOCNOWHOW XpomaTorpadumn ¢ NpUTepTON KPbILLKOW.

Obnyyatens ynbTpaduoneToBbiil nabopaTopHbIi C PTYTHO-KBAPLUEBOW NTAMNON BbICOKOTO AABNEHMS,
OCHALLEHHbIN ONTUYECKUM (PUNBTPOM, OTCEKAKOLIMM M3NyvyeHue B BMAUMOM 4acTu crnektpa, obecneynsato-
LM OCBELLEHHOCTb MOBEPXHOCTW NMOLAALI0 HE MeHee 250 CM?, MHTEHCUBHOCTLIO U3MYYEHUs!, NO3BONSIO-
e HagexHo BM3yanusnposarb NATHO naTtynumHa maccon 10 Hr.

TepmoMeETpP XUAKOCTHbIN CTEKNAHHBIN No TOCT 28498 ¢ npegenamu uamepenua 0 °C — 100 °C u
LeHOoI aeneHus Wwkanbl He 6onee 1 °C.

Mocyna mepHasa nabopaTtopHas creknsaHHasa no FTOCT 1770:

yunuuapsel 1-50-2, 1-100-2;

Kon6ul MepHble 4-100-2, 4-250-2, 4-1000-2 n 4-2000-2;

npo6upku 1-10-0,1 XC n 1-20-0,1 XC.

MuneTkn rpagympoBaHHele 1-2-2-1, 1-2-2-2, 1-2-2-5, 1-2-2-10 n 1-2-2-25 no FOCT 29227.

Mocyna nabopatopHas creknsHHaa no MOCT 25336:

crakaHbl B-1-50 n B-1-150;

BOPOHKM nabopaTtopHsle B-56-80 XC;

BOPOHKA AENUTENbLHAA C NPULLNUGIOBAHHOM NMPOGKON BMECTUMOCTLIO 250 cMm3;

kon6a nnockoaoHHasa [M-2-250;

konba rpywesuaHas Mp-100-14/23;

konba ocTpoaoHHas O-25-14/23.

3keukaTtop no FOCT 25336 ¢ kpaHOM, C AMAMETPOM Kopnyca 250 MM.

Bcraska ans akcukatopa no FOCT 9147 auametpom 230 MM UCNONHEHUS 2.

BopoHka kanensHasa no FOCT 25336 BMECTMMOCTLIO 50 cm3.

Pacnbinutent CTEKNAHHbIN C rpyLUei.

Bymara duneTpoBansHas no NOCT 12026 mapku &.

Bara no FOCT 5556.

Cunukarens A5l KONIOHOYHOM XpomaTtorpacdum pasmepom yactuy 100—160 mkm unmn 100-250 Mkm.

MnacTuHbl AnNA TOHKOCINOWHON Xpomarorpadum Ha anioMUHMEBOM NOANOXKE pasMmepoM 15 x 15 cm
CO CNOeM cunukarens pasmMepom 4acTul, B AnanasoHe ot 5 10 17 MKM.

Matynun (C7HsO4) MaccoBOm AoMnei 0CHOBHOrO BeLlecTBa He MeHee 95 %.

Xnopocopm ouMLEeHHbIN Bbicwero copta no FOCT 20015

CnupT 3TMNOBbLINA PEKTU(PUKOBAHHBIN TexHUYeckuii no FTOCT 18300.

Kucnota consHaa no FOCT 3118, x. u.

Kanuii »ene3ncrocMHepoancTbii 3-8oaHbii no TOCT 4207, x. 4., pacTBop KoHUeHTpauuu 150 r/igm3
(pactBop Kappesa ).

LIMHK yKCyCHOKMCTIbIN 2-BoAHbIi no FOCT 5823, u. 4. a., pacTBop koHueHTpauuu 300 r/am® (pacTeop
Kappesa ll).

Spup aTUNOBLIN YKCYCHOM KMCnoTel no FOCT 22300, u. A. a. (sTunauerar).

AueTtoH no FOCT 2603, x. u.

Tonyon no FOCT 5789, 4. a. a.

Kucnota mypasbuHas no FOCT 5848, u. 4. a.

BeH3unanH maccoBomn aonev OCHOBHOTO BellecTBa He MeHee 95 %, pacTBOp B MypaBbUHOW KUCHOTE
MaCcCOBON KOHLIEHTpauuen 5 r/am3.

A30T YNCTOTON He MeHee 99 %, cxaTblii ra3 B 6anmoHe, CHabXXeHHOM PeyKTOPOM C MMOKUM LLINAHIOM, Ha
KOHLIE KOTOPOrO MMEETCA CTEKIISIHHbIM, NNACTUKOBbLIA MMM METANNMUMYEeckuii HAKOHEYHUK JAMAMETPOM BbIXOQHOTO
oteepctus 0,5- 1 mm.
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Hatpun xnopuctbiii no NOCT 4233, x. u.

Hatpwuit cepHokucnbiii 6e3BoaHblin no MTOCT 4166, npokaneHHbIi, X. Y.

Kanui mapraHuosokucnbiii no FOCT 20490, x. 4., pacTBOP MaccoBown KoHUeHTpauueii 15 r/ams.

Boaa guctunnuposanHaa no FOCT 6709.

BeHn3on no FOCT 5956, 4. a. a.

AUETOHNTPUN MaCCOBOW j0Nel OCHOBHOIO BeLlecTBa He meHee 99,5 %

Matynun (C7HeO4), cTanaapTHeIi 0Opasel cocTaBa pacrBopa natynuHa B cmecu 6eH3ona ¢ aueto-
HUTPUINOM aTTECTOBAHHBIM 3HAYEHMEM MAaCCOBOW KOHLIEHTpauuu 10,0 mKr/cm® U OTHOCUTENLHOM NorpeLl-
HOCTbIO aTTECTOBAHHOIO 3HAYEHUs1 MacCOBOIM KOHLIEHTpauuu He 6onee £ 5 %.

HdonyckaeTcs Ucnonb3oBaHMe NNAcTUH ANS TOHKOCMOMHOW XpomaTtorpacum MeHbLUero pasmepa npu
YCNOBUU, UTO OHM OOecneuuBaloT OTAENeHWe NATHA MaTtynuHa OT MATEH APYrMX KOMMOHEHTOB MaTpuubl
npoObl B yCrIOBUAX XpoMarorpacdmueckoro aHanmsa no 5.4.4.

Bce pactesoputenu, UCNonb3yemble Npu BbINOMHEHUU ONepaunini 3KCTPaKUMU U OYUCTKU IKCTPaKTa,
NpOBEPSAIOT HA NPUroAHOCTb MyTEM NPOBEAEHUSA XONOCTOro UCNbITAHUA N0 5.4.6 U, B cryyae BbIABNEHUA UX
HENPUroAHOCTU, NOABEPraloT AOMOSHUTENBHON OYUCTKE AUCTUNNSALUEN Unu agpyrumm cnocobamm.

[onyckaeTcss npuMeHeHue Apyrux cpeacTB U3MEPEHUH, BCNOMOraTenbHoro oGopyaoBaHusA, He
YCTYNaOLUX BbILLIEYKA3aHHbIM MO METPOSIOrMYECKUM U TEXHUYECKUM XapaKkTepucTukam n obecnevymsatomm
He0o6X0AUMYIO0 TOUHOCTb U3MEPEHUS, A TAKXKe PEakTUBOB U MaTEPUanoB NO KAYECTBY HE XyXXe BbllLeyKa3aH-
HbIX.

5.3 MNoaroToBKa K NPOBeASHUIO onpeAerieHus
5.3.1 NMpuroroBneHue rpagynpoBOYHOro (OCHOBHOrO) PacTBOpPA NaTYNMHA

B kauyecTBe rpagyMpoBOYHOrO PacTBopa PEKOMEHAYETCS MCNOMbL30BaTh CTaHAAPTHLIA 0Gpasel co-
cTaBa pacTBopa naTynuHa B cMecu GeH3ona ¢ aueToHUTpunom. Mpu oTCyTCTBUM CTaHaapTHoro obpasya
cocTaBa pacTBopa NaTynuHa rpagyMpoBOYHbIA PACTBOP FOTOBAT Creaylowmum o6pasom.

B crakaH noMeLLaloT HaBecKy NaTynnMHa Maccoi okono 5 Mr u nunetkoi ao6GasnsAoT 10 cM® cmecu
6eH3ona ¢ auetoHuTpunom (9:1). Coaepxumoe CTakaHa akkypaTHO B3GanTbIBaOT 40 NOSIHOTO PAaCTBOPEHUS
KPUCTAnmnoB NnaTynuHa 1 NepeHoCAT B MepHyIo konby BMecTUMOCTbi0 100 cm®. CTakaH ononackusaioT ewle
Asymsi nopumsamu no 10 cM® cmecu GeHsona ¢ aueToHMTpunom (9:1), KaXablii pas NepeHocst COAEPXMMOE B
TY Xe MepHyto konby. O6bem B konbe AOBOAAT A0 METKM CMeCblo BeH3ona ¢ aueTtoHuTpunom (9 : 1), co-
Jep>KMMOe TLIaTenbHO nepemensaioT. 20 cM® NONyYEHHOro pacTBOpPa NUNETKON NEPEHOCAT B AIPYTYI0 Mep-
HyI0 KonBy Takoi e BmecTtuMmoctTn. O6bemM B konbe 4OBOAST 10 METKU CMEChIO BEH30Ma C aLlETOHUTPUIIOM
(9:1), cogepxumoe TLATENbHO MepemMeLunBatoT. [MonyyYeHHbIn rpagyMpPOBOYHBIN PACTBOP XPAaHAT B XOMO-
OWNbHUKE B 3aKpbITOM cocyae. Cpok rogHOCTM pacTBopa naTynuHa — 6 mec.

TOYHYIO KOHLEHTpaLMIO NaTynuMHa rpagyupoBOYHOM PacTBOpE ONpPenensioT CnekrpogoTomeTpuye-
CKMM MeToaoM. Ans aToro nunetkon 6,0 cm® rpagyuMpoBOYHOIO PacTBOPa MEPEHOCAT B OTIOHHYIO KOnOy.
PacTeop BbinapuealT Ha POTALMOHHOM MUcnapuTene npu Temnepatype He Bbiwe 40 °C go o6beMa okono
0,5 cMm®, ocTaToKk pacTeopuTens yaansaoT B crnabom Toke a3oTa npu KOMHaTHOI Temnepartype. Cyxoi ocTa-
TOK pacTBOpstoT B 9,0 cM® 3TMNOBOro CnivpTa 1 OnNpPeaensitoT ONTUYECKYIO MMOTHOCTbL MOMYYEHHOTO PacTBopa
B KioBeTE C paboyeil ANMHON 1 CM NO OTHOLUEHWUIO K KOHTPOSIbHOMY PacTBOPY Ha CnekTpohOoTOMETpe npu
AnWHe BONHbI 275 HM. B kayecTBe KOHTPONLHOIO pacTBopa UCMONb3YKT 3TUNOBLIA CNUPT.

MaccoByl0 KOHLIEHTPALMIO NaTynuHa B rpagympoBoYHOM pacTBope C, MKr/cM® , BbIMMCNAOT No hop-
myne

C = %.103 , )
el
rae M — monsipHasa macca natynuia, M= 154 r/monb;
D — onTuyeckas nnoTHOCTL pacTBopa;
K1 = koapdmumneHT passegeHus, Ki= 1,5;
K2 — nonpaBoyHbIi KOIMULIMEHT K CNEKTPOGOTOMETPY, ONpeaenaeMblii N0 NPUMOXEHUIO A;
| — paboyasa AnuHa KIOBEThI, CM;
€ — MONSIPHbIN MOKa3aTenb NOrnoLieHUs pacTesopa natynuMHa npu ANMHE BOSHbI 275 HM, (€ =
1,46 -10* am® -monb! -om).

6.4. NMpoBeneHne UCNbITaAaHNUA

6.4.1 NpuroToBrneHue BOAHON BbITAXKUA U3 NPo6bl

Mpo6y aAns aHanu3a COKOB M COKOCOAEPXaLUMX HanuTKoB 06bemom 50,0 cm3, COKOB € MSIKOTBIO 1
nope maccon 50,0 r, noBuana, mxkema, BapeHbs, (PPYKTOBOro nopoLika maccon 25,0 r nomeLaioT B CTEK-
4
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NAHHBIA CTaKaH, CMELLMBAIOT C HEBONbLUMM KONMMYECTBOM AUCTUNIIMPOBAHHOW BOAbI U KONMYECTBEHHO ne-
PEHOCHT B MEPHYIO KOnby BMeCTUMOCTbIO 250 cm3. B MepHyto konGy BHocaT 15 cm® pacteopa Kappesa | n
15 cm® pacteopa Kappesa Il. Coaepxxmmoe konGbl JOBOASAT AUCTUNIMPOBAHHON BOAOW 40 METKM, TLUATESb-
HO MepemeLLMBaloT U MUILTPYIOT B MEPHbIA LMNUHAP Yepe3 GyMaHbIi CknagYaTblii hunbTp.

5.4.2 OkcTpakuma

Lunuuapom otmepsioT 50 cm® dounbTpaTta u NepeHoCAT ero B AEeNUTENbHYI0 BOPOHKY. STUM e Lu-
nuHApOM OTMepsitoT 50 cM® sTunaueTarta, NePEHOCAT ero B AENUTENbHYIO BOPOHKY U B TeYeHUe 1 MUH UH-
TEHCUBHO NMepeMELLMBAlOT coaepxumoe. CMEeCcH AalT OTCTOATLCA M NOCMEe MONHOr0 pasgerieHnst BOAHbIN
HWKHUIA CNOW CNMBAKOT 006pAaTHO B LUMMUHAP, @ 3TUNALETATHbIA SKCTPaKT NEPEHOCAT B CyXYIO NIOCKOAOHHYIO
konby. SKkCTparuposaHne oCTaTkoB NaTynunHa us BOAHON hasbl NPOBOAAT €LUE pa3 B aHaNOrM4YHbIX YCroBU-
AX CBEXEeN nopuueln atunauetara. [Npu aToM nocne OAHOMWHYTHOrO NEPEMELUMBAHUA B AENUTENbHYIO BO-
POHKY BHOCAT 10 r XOPUCTOro HaTpUA U NPOAOIMKAOT NepeMeLunBaTh ewe B TeyeHue 0,5 MuH. Mocne pas-
AeneHuns cnoes BOAHYIO dhady oTbpackiBaloT, a 06beAMHEHHbIE 3TUNALETaTHbIE 3KCTPaKThl 06€3BOXKUBAIOT
B MMNOCKOAOHHOW konbe pobasneHuem 15-20 r cepHokucnoro Hatpusi. MNocne 06e3BOXMBAHUA SKCTPAKT
UNBLTPYIOT Yepe3 BaTHbLIA TAMMNOH B OTFOHHYIO TpyLUEeBUAHYIO Konby. OCTaBLUMIICS CEPHOKMCIbI HaTpuii
OMonack1BaloT ABYMS nopuusiMu stunauerata ofbemom no 10 cm®, KOTOpble 3aTeM TaKkke PUNLTPYIOT B
OTTOHHYIO KONOy. SKCTPAKT BbINAPUBAIOT HA POTALMOHHOM UCMapUTENe npu TemnepaTtype He Bbiwe 40 °C o
o6bema okono 1 cm>,

5.4.3 OuncTKa 3KCTpaKTa

Ha AHO CTeKNSAHHOW KONOHKU MOMELLAIOT BaTHBIA TAMMOH, NOBEPX KOTOPOro HacChINalT CHOWN CepHO-
KMCIMOro HAaTPUA TOMLUMHOMA 5 MM. B KOMOHKY BHOCAT CycneHauto 2 r cunukarens ¢ 15 cm® 6exsona. He nasas
NPOCOXHYTL CMOK CUAMKarens, NOBEpPX HEro HacbinatT CNON CEPHOKUCNOro HaTpusA ToNWwMHON 10 Mm. Bex-
301y AalOT CTeYb, NOCSIE YEro Ha BEPXHUIA CMON CEPHOKUCIOrO HAaTPUA HAHOCAT AKCTPAaKT, NOArOTOBMEHHbLIN
no 5.4.2. SKCTpaKTy AAlOT NOMHOCTLIO BNUTATLCA B (PUNbTPyOWMii Cnon. OTroHHYI0 kOnby ononackuBalot
0,5 cm® sTunaueTaTa, CMbIB NMEPEHOCAT Ha KOMOHKY M AAKOT €My MOMHOCTLIO BNUTATLCA B (OUNLTPYHOLMIA
CIOWA.

B KONOHKY BHOCAT 25 cm3 6eH3ona, AaloT eMy MOMHOCTHIO MPONTU Yepes OUNbTPYIOLLMIA CIOW, Bbl-
XOAsLWMI antoaT oTépackiBaloT. B konoHky BHocAT 100 cm® cmecun GeHsona ¢ stunaueTtaTtom (3 : 1). C artoro
MOMEHTA Ha4YMHAIOT OTOMpaTh BbIXOAALMM antoaT. Mocne npekpalueHust BbixoA4a pacTBOPUTENS U3 KONOHKU
3N10aT NePEHOCAT B OCTPOAOHHYIO KONOY M BbINAapuBaIOT HA POTALMOHHOM UCMApUTENe NpU TeMneparype He
Gonee 40 °C go o6wvema okono 0,5 cm®. OcTaTok pacTBOPUTENSA yAAnsAoT B cnabom Toke asoTta npu KoMm-
HaTHOI Temneparype. Cyxoii 0CTaToK B OTFOHHON Konbe pacTteopsioT B 0,2 cm® cmecn GeH30na ¢ aueToHuT-
punom (o6bemMHoe cooTHolueHne 9 : 1). MonyyeHHblit pacTBOP UCMONb3YIOT ANA XpomaTtorpaduyeckoro
aHanu3a.

6.44 Xpomartorpaduueckoe pasgeneHue

MnacTuHky AnA TOHKOCMOWHOW Xpomarorpacdumu Ha pacCTosiHUM 2 CM OT KPaeB pasmMeyalor TOHKUMK
KapaHAalHbIMU NIMHUSIMU. B TOUKY nepeceyeHust MMHUIA B NPABOM HWDKHEM YIIy HAHOCAT C MOMOLLBIO MUK-
powmnpuua 0,02 cm® pacteopa npo6bl Ans xpomartorpacduyeckoro aHanusa no 5.4.3. B npaBom BepXHeEM U
NIEBOM HWXKHEM Yrnax Ha CTapTOBbIX JIMHUAX OTMEYAIOT MO TPU TOUKM, B KOTOPbIE MUKPOLUPULIEM HAHOCAT OT
0,01 no 0,08 cm® rpagyMpoBOYHOro pacTBOpa NaTynuHa Tak, 4tobbl Macca naTynuHa B NATHAX BapbupoBana
B AnanasoHe ot 10 go 80 Hr. nacTUHKY O4HON U3 CTapTOBbIX SIMHMI BHU3 MOMELLAIOT B KaMepy ANA TOHKO-
CNoKHOM XpoMaTtorpaduu, npeaBapuTernibHO 3anoNHEeHHYI0 CMECbIo XnopodopM-aueToH (06bemMHoe COoT-
HoweHue 4 : 1) Ha BbICOTY Okono 1 cMm. Passutne xpomatorpammbl NMPOBOAAT B NEPBOM HanpasfeHun 40
JOCTWXKEHUA (PPOHTOM pPaCTBOPUTENSA KapaHAALLUHON NUHUK. MNacTUHKY U3BNEKAIOT U3 KAMEPbl U BbIAEPXKM-
BalOT B BbITSDKHOM Lukachy 10 MCHE3HOBEHUS 3anaxa pacTBOpuUTEns. BbICYLUEHHYIO NAACTMHKY NOMELaloT
BTOPOW CTapTOBOW JNIMHMEW BHU3 B Kamepy AN TOHKOCMOWHOW Xpomartorpadumn, npeasaputenLHO 3anorn-
HEHHYIO CMECbIO TONyOn-3aTunaueTarT-mypaBbuHas kucnora (06bemMHoe CooTHOWeHue 5 : 4 : 1) Ha BbICOTY
okono 1 cm. MNpoBoAsT pa3BuTMe XpoOMaTorpaMMbl BO BTOPOM HanpaerieHUn A0 AOCTXKEHUA (PPOHTOM pac-
TBOpUTENS KapaHAalHOW NuHUKM. MNacTUHKY U3BNEKAloT U3 KaMepbl U BbIAEPXKUBAIOT B BbITSDKHOM LUKady
0 UCYE3HOBEHMUS 3anaxa pacTBOPUTENS.
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5.4.6 O6HapyxeHue naTynuHa

Ha BCTaBKy 9KCMKaTopa CTaBAT CTEKMSAHHbIA CTakaH BMeCTUMOCThbio 150 cm® ¢ 25 cm® pacteopa
MapraHLUOBOKUCIIOrO Kanusl, paaoM MOMeLLaloT XpomaTorpaduyeckyto nnacTtuHKy. QKCMKaTop NIOTHO 3a-
KpbIBAIOT KPbILLIKOi W K pacTBOPY MapraHLOBOKMCIOrO Kanus no Kannsm npunueatot 25 cm® ConsHoi Kucno-
Thl U3 KanenbHOW BOPOHKKW, BCTABIEHHOM B OTBEPCTME KPbILLKW SKCUKaTopa. Mo ncreyennm 15 MuH nnactuH-
Ky M3BNEKAIOT U3 3KCMKATOpa, OCTABNSAIOT ewe Ha 10 MUH B BbITSDKHOM LUKady, a 3aTem OnpbICKUBAIOT U3
pacnbinuTens pactBopoM GeHsuauHa. XpomaTtorpadhmyeckyto MnacTUHKY BbICYLLUMBAOT B TOKE XOMOAHOIO
BO34yXa B BbITSXKHOM LUKadyy B TeyeHune 15-20 muH. [nacTuHKy paccmarpuBaloT B ynbTpadpnonetoBom
ceeTe. [aTynuH o6HapYy>XMBAETCsl B BUAE XKENTbIX hnyopecumpyoLmX nateH. OBHapy)XeHne Ha NnacTuHKe
MATHa, COOTBETCTBYIOLLErO No LBETY hriyopecueHunm u xpomartorpadouyeckort NogBMXHOCTU NSiITHaAM naTty-
NMHA 13 rpagyupoBOYHOIO pacTBOpa, CBUAETENLCTBYET O €r0 HanuuuMu B aHanuaupyemon npobe. MNyrtem
BMU3yanbHOro COMOCTaBMEHWUs OMNpeaensioT NATHO naTynuHa U3 rpagyuMpoBOYHOrO pacrtBopa, Haubonee
6nm3koe No pasamepy U UHTEHCUBHOCTU (DNyopecLeHUMN NATHY NaTynuHa U3 aHanM3npyemMon npoobl.

5.4.6 MpoBegeHue XONoCTOro UCNbITaHUA

X0nocroe ucnbiTaHue NPoBOAAT AN KOHTPONA NMPUroAHOCTU PEaKTUBOB ANA NPOBEAEHUS UCNbLITA-
Hus. MpoBoasT npoueaypbl o 5.4.1 — 5.4.5, ucnonb3ysi B ka4ecTee npobbl Ans aHanu3a AUCTUNNMPOBAH-
Hyt0 Boay o6bemom 50 cm®. Mpu oBHapyxeHUM Ha XxpomaTorpammMe MsATHa, GnM3koro no xpomarorpadguye-
CKOW MOABMXKHOCTU NATHAM NaTynuHa B rpagyupoBOYMHOM PACTBOPE M CNOCOGHOro nubo gaBaThb SOXKHOMO-
NOXMTENbHbIA pe3ynbTar, NMB0 3KPaHMPOBAaTL MATHO MaTyNMHA U3 aHanM3upyemMoro pacTtBopa npoobl,
Haxo4AT peakTuBbl, ABNSAIOLMECH UCTOYHMKOM TaKOBOMO 3arpsi3HEHWs, U NOABEPraT UX AONONHUTENbHON
04uCTKE, NMBO UCMONbL3YIOT peakTuBbl 60Nee BbICOKOW CTENEHN YNCTOTbI.

5.5 O6paboTka pe3ynbTaToB

Mpu B3aTMK NPOOLI ANA aHanu3a No Macce pesynbTaT UCMbITaHUA NPEACTaBNASAIOT B BUAE MacCOBOM
aonu. Maccosyto gonio natynuHa Xi, %, BbIMUCASIOT Mo popmyne

m; -V, -V,
1
m-V,-V,
rae ms — Macca natynuHa B NsATHE M3 rpagywpoBOYHOrO pacteopa, Hambonee 6nmM3koMm No pasmepy
N UHTEHCMBHOCTU ONIOOPECLEHUMM K NATHY NATYNUHA M3 IKCTpaKTa U3 Npoobbl, Hr;
m — Macca npobbl AnNA aHanuaa, r;
Vi — 06Lwuit 06LEM BOAHON BLITSKKM, NPUrOTOBIEHHOI M0 5.4.1, cm3;
V2 — 06 bem BOAHOI BLITSHKKM, OTOGPAHHLIN ANS NPOBEAEHNs IKCTPaKLmn no 5.4.2, cm®,
V3 —06beM, 10 KOTOPOro CKOHLEHTPUPOBAH 3MI0AT NOCIE KONIOHOYHOM OYUCTKM No 5.4.3, cm®;
V4 — 06bem pactBopa npo6bl Ans xpoMarorpaduyeckoro aHanusa, noaAroToBneHHoro no 5.4.3,
HaHEeCEeHHbIN Ha NNAaCTUHKY, cmd.

Mpu B3aTMKM NpoObI ANA aHanusa no o6beMy pe3ynbTaT UCTbITAHUA NPEACTaBNAOT B BUAE MAacco-
BOW KOHLEHTpauuu. MaccoBylo KOHLIEHTpaLMIO NaTynuHa X2, Mr/amM3, BLIMUCHAIOT NO hopmyne

11077, ®)

m,-V,-V,
2
Vo -V, Vs
rae ms — mMacca naTtynuMHa B NsiTHE U3 rpagywpoBOYHOrO pacteopa, Hambonee 6nuskom no pasmepy
M UHTEHCUBHOCTU (PNIOOPECLIEHLIUM K NMATHY NaTyNUHA M3 9KCTPaKTa U3 Npoodbl, Hr;
Vi — 06wmii 06'beM BOAHOW BLITSDKKU, NPUTOTOBNEHHOI N0 5.4.1, cm3;
V2 — 06bEeM BOAHOIA BbITSDKKM, OTOGPAHHLIN Ha aHanms, cMm;
V3 — 06bEeM, 40 KOTOPOrO CKOHLIEHTPUPOBAH SMI0AT NMOCNe KONMOHOYHOM 04nCTKU No 5.4.3, cm®;
Va4 — 06bem pacrBopa npobbl AnsA xpomarorpaduyeckoro aHanusa, noAroToBNEHHOro no 5.4.3,
HaHECEHHbIii Ha NNACTUHKY, CM>.
V5 — 06bemM npobbl AnA aHanu3sa no 5.4.1, B3ATbIii ANA NPUrOTOBNEHNS BOAHON BLITSXKN CM3,
PesynbTaTt UcnbiTaHUs CneAyeT paccMaTpuBaTh Kak OPUEHTUPOBOYHOE 3HAYEHNE MACCOBOM KOH-
LUeHTpauumM unu mMaccoBon A0nun natynuHa B npo6e. [insa 6onee TOYHOro onpeaeneHns MacCoBOW KOH-
LUeHTpauum nnm MaccoBor 40NN NATyrMHA MPUMEHSAIOT METOA BbICOKO3(D(EKTUBHOMN XXUAKOCTHOW XpoMa-
TOorpadoum B COOTBETCTBUM C pa3gernom 6.

1072, @)
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6 MeTop BbicokoadhheKTUBHOM XKNAKOCTHOM xpomaTrorpacdum (BOXX)
6.1 CywHOCTb MeTOoAa

MeTton B3XKX ocHOBaH Ha 3KCTpakuUuu naTynuHa M3 uccreayemMoi npodbl aTUNaLETaTOM, O4YMCTKE
JKCTpaKTa nepepacnpeaeneHnem B BOAHLIN pacTBOp kapboHaTa HaTpusi, NepeaKeTpakuum, KOHLEHTPUPOBa-
HUU N KONMMYECTBEHHOM aHanu3e 9KCTpakTa C NOMOLbI0 00paLLeHHO-G)a30BoWM BbICOKOI(MEKTUBHON KUA-
KOCTHOM xpomaTorpadpuu (BAXKX) co cnekTpooToMETPUHECKUM AETEKTUPOBAHNEM.

[nanaszoH M3MepeHuit MacCoBOW KOHLEeHTpauuu naTtynuHa metogom B3IXKX cocraenser ot 10,0
mkr/am® go 75,0 mkr/am®, maccoson gomm — ot 10107 % o 75107 %. B wuHTepsane MaccoBbIX
KOHUeHTpaumii oT 1,0 A0 10,0 MKr/aM3 — KOHLEHTpaLUS NaTyNIMHa HAaXOAUTCS B CNEAOBbIX KOJIMYECTBAX,

Mpenen obHapyxeHus natynuHa metogom BAXX cocrasnsaeT 1 mkr/am® unm 1-107 %.

6.2 CpeacTtBa U3MepeHuU, BCnoMoratenbHoe o6opyaAoBaHMe, NOCyAa, PeakTUBbl, MaTe-
puanbl

Xpomarorpad >UAKOCTHbIA B COCTaBE HacoCa BbICOKOrO AaBfieHUs C AMana3oHOM pPeryrmpoBKu
CKOPOCTW MOTOKa noaBwHOM pasbl 0,1 — 5,0 cm3/MuH, yCTpoiicTBa Aerasaumu NOABMXHON dasbl, YCTPOIi-
cTBa BBOAA NpoObl, CNEKTPOPOTOMETPUYECKOrO AeTeKTopa, NPUroAHOro Ang pernctpaunm aHanuTu4yeckoro
curHana npu AnuHe BOMHbI 275 HM UK cnekTpodoTOMETPUYECKOro AeTekTopa ¢ AMOAHOW MaTpuueln B pa-
6ouyem aunanasoHe ot 190 go 600 HM, KOMMbIOTEPU3OBAHHON CUCTEMOI peructpauum u o6paboTku aHanu-
TUYECKOro curHana, obecneymBaloLMini OTHOCUTENbHOE CPeAHEeKBaApPaTUYECKOe OTKIIOHEHWEe Npu uamepe-
HUW Mrowaau nuka He Bonee 4 %, OTHOCUTENBbHOE CPpeaHeKBaapaTMieckoe OTKMOHEHME MPU U3MEpPEeHUU
BpPEMEHMU yaepxuBaHus He 6onee 0,5 % 1 npeaen obHapyxeHuUsl No aHTpaueHy He Bonee 0,01 mkr/cmS,

KonoHka aHanutuyeckasa anuHoun ot 150 go 250 mm, BHYTpPEHHUM guaMeTpom oT 3,0 4o 4,6 Mm, 3a-
NoNHeHHasi COpOEHTOM Ha OCHOBE cuUmnuKarensi, MOAMMULMPOBAHHOTO heHUNMbHbLIMK rpynnamu’), yactuuamm
chepuyeckon PopMbl AMAMETPOM 5 MKM, B KOMMNIEKTE C NPEAKONIOHKOMN, 3aMOfIHEHHOW TeM Xe COpOEeHTOM,
obecneunBaioLlasn oTaeneHne nuka naTynmHa oT 0cTanbHbIX KOMMTOHEHTOB MaTPULibl POGbLI.

Becbl nabopaTopHble CpeaHero knacca TOMHOCTM C HauGonbluMM nNpeaenoM B3selumBanus 500 r ¢
npeaenaMmu gonyckaemon abcontoTHON norpeLHocTu He 6onee £ 0,01 r.

Mocyna mepHas nabopartopHas creknsadHas no MOCT 1770:

uunuuapel 1-50-2, 1-100-2 n 1-1000-2;

Kon6bl MepHble 4-50-2, 4-100-2, 4-250-2, 4-500-2 n 4-1000-2;

npo6upku 1-10-0,1 XC n 1-20-0,1 XC;

MuneTtku rpagymposaHHble 1-2-2-1, 1-2-2-2, 1-2-2-5 n 1-2-2-10 no NOCT 29227.

Mocyaa na6opartopHan creknsHHan no MOCT 25336:

crakaHbl B-1-50 u B-1-100;

BOPOHkM nabopatopHeie B-56-80 XC;

konb6a nnockogoHHaa [M-2-250;
konba rpyweeunanas Np-100-14/23;
konba ocTpoaoHHasn O-25-14/23.

Llentpudpyra nabopatopHas ¢ BenuumHoi caktopa pasgenenusi (g-chakrop) 800 — 1000 u ¢ ueH-
TPUMDYKHBIMU KOHUYECKMMU TPaAYyMPOBAHHLIMU NPOGMPKaMKU BMECTUMOCTBLIO 15 ¢M® ¢ 3aBUHUUBAIOLIENCS
KPbILLKOMW.

PunbTpel MeMOpaHHbIE ¢ pasmepom AuameTpa nop 0,45 Mkm Ana dUnbTPOBaHWS NOABWXHON a3bl
1 npoo.

MuneTkn aBToMaTU4ECKUE NEPEMEHHOrO 06beMa 403MPOBaHUSA B AnanasoHe ot 20 4o 200 mm3 ¢ no-
rPELUHOCTBLIO 103MPOBaHNA He Bonee * 1 %, B KOMNNEKTe C NOAXOAALLUMMU HAKOHEYHMKAMKU (MUKPONUNETKK).

MukpoLunpuy BMECTUMOCTbIO 250 MK.

EmkocTu aAns xuakux npo6 (Buanbl) BMECTUMOCTLIO 2 CM3,

BcTaBku B BUanbl Ans MUKPOKONMYECTB BMECTUMOCTBIO 300 mMm3.

Kucnota ykcycHas neasiast no FOCT 19814, x.u.

Hartpui yrnekucnoiii 6e3BogHbiii, kBanudgukaumm no NOCT 83, x.u.

Kanui doccopHokucnbiin ogHo3ameLeHHbin (aurnapodocaar) (KH2POs), u.a.a.

Kucnota optodoccdopHasn no FOCT 6552 (98 %), u.4.a.

) CopbeHT wmapku Zorbax® Phenyl — anpobupoBaH u obecneunBatoT Tpebyemyl ogdeKTUBHOCTE
XpomMaTtorpaduyeckoro pasgeneHus. [aHHasa MHdopMmauua He ABMAETCA peknamoii ykasaHHoro copGeHTa U He
UCKMNOYaeT  BO3MOXHOCTb  MPUMEHeHWs  Apyrux  copbeHToB, obecnevuBaloMx  aHamnorMyHoe  KauyecTBO
XpoMaTorpadm4eckoro pasgeneHus.
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MoHomep (pH-MeTp) ¢ norpeLuHocTbio uamepenuss = 0,01 eg. pH.

McnapuTtenb pOTauMOHHbIN BAKyyMHbIN.

Hacoc BogocTpyiiHbivi nabopatopHbiin no FTOCT 25336.

TepmMOMETP XMAKOCTHbIN CTEKNAHHbIA No TOCT 28498 ¢ npeaenoM AONycKaeMon NorpeLuHocTun +2
°C B AnanasoHe usmepenuin temneparyp 0°C —100 °C.

KonoHka cteknaHHaa xpomartorpaduyeckas anmHon 230 MM U BHYTPEHHUM AnameTpom 15 MMm.

dunbTpbl BymarkHbie 06e33oneHHble Mapku POM no FOCT 12026.

Bara meaunumHckas rurpockonuyeckas no FOCT 5556.

MaTtynun (C7HeO4), cTangapTHeIn 0Opasel, coctaBa pacTBopa naTynuHa B aueTOHUTpUne aTTecro-
BaHHbIM 3Ha4YeHUEM MaccoBOli kKoHUeHTpauuu 10,0 mMkr/cm® 1 OTHOCUTENBHOW MOrPELLHOCTLIO aTTECTOBAH-
HOrO 3HaYE€HUSA MacCOBOMN KOHLEHTpaumMnm He bonee £5 % .

A30T 4YUCTOTOI HEe MeHee 99 %, cxaTblii ra3 B 6annoHe, CHABKEHHOM PeayKTOPOM € rMBKUM LUnaH-
roM, Ha KOHLE KOTOPOro MMEETCS CTEKNAHHbIA, NNACTUKOBLIA UMW METannuYeckuin HaKOHEYHUK AUaMETPOM
BbIX04HOro oteepctuns 0,5 - 1 mMm.

BeHnson no FOCT 5956, u.a.a., neperHaHHbIN.

AueToHuTpun ana BOXKX, 4., neperHaHHbIi.

Sup 9TUNOBLIN YKCYCHOM KUCNOThI (3Tunauetar) no FOCT 22300, 4.4.a., NepPerHaHHbIN.

Kanui xxeneancrocuHepoaunctbii 3-8oaHbii no FTOCT 4207, X.4., paCTBOP MacCOBOW KOHUEHTpauuen
150 r/am® (pacteop Kappesa I).

LInHK yKkcycHOkuCnbI 2-BoAHbIN no FTOCT 5823, y.4.a., pacTBOp MaccoBon KOHueHTpauuen 300
r/am® (pacTeop Kappesa II).

Hatpuit xnopuctbliii no FOCT 4233, x.u.

Hatpuit cepHokucnbin 6e3BoaHbi No FOCT 4166, x.u.

Boaa guctunnuposanHasa no MOCT 6709.

HonyckaeTca npuMeHeHne apyrmx CPeacTB UsMepeHuin, 06opyaoBaHUA U XMMUYECKON NOCyAbl, He
YCTYNatoLWuX BbllIeyKa3aHHbIM N0 METPONOrMYECKUM M TEXHUYECKMM XapakTepucTukam u obecneumsaiomum
HeobX0aUMYI0 TOYHOCTb U3MEPEHUS, A TAKKe PEaKTUBOB U MaTEPUanoB NO KAYECTBY HE XYX€e BbllLeyKa3aH-
HbIX.

6.3 MogroroBKa K UCNLITAHUIO

6.3.1 MpuroToBneHue 3KCTParMpyowWero pacTeopa.

Haeecky 6e3BogHoro kapboHaTta HaTpua maccol ot 0,6 oo 0,8 r, B3BELLEHHON C TOYHOCTLIO A0 0,01
r, MOMEeLLalT B CTakaH BMECTMMOCTbIO 50 cm®, pactBopsioT B 30 cM® BOAbI, KONMYECTBEHHO NEPEHOCAT B
MepHYIo konby Ha 50 cm3, [oBOASAT BOAON 10 METKW M NEPEMELLMBAIOT.

SKCTparmpyowme pacTBopbl XPaAHAT B TEYEHNE NATU AHEN Npy TemnepaTtype 8 °C.

6.3.2 MpurotoBneHue pactBopa aurugapodocdara Kanua MONAPHON KOHUeHTpauuu 50
Mmonk/ame ¢ pH = 3,0

Hagecky 6,80 r gurnapodpocdara kanus B3BeLLMBAIOT B CTakaHe BMeCTUMOCTbIO 100 cm3, pacTeo-
psitoT B 80 cM® BOAbI, KONIMYECTBEHHO NEPEHOCAT B MEPHYI0 Konby Ha 1000 cM3, oBOAAT BOAOW A0 METKMU U
nepeMeLLnBaloT. PacTBOp NepeHOCAT B MEPHbIN CTakaH BMECTUMOCTLIO 1000 cm® u gosoasTt pH 4o sHade-
H1A 3,0 opTOPOCHOPHON KUCIOTOW, PEFUCTPUPYA NOKA3aHMA MOHOMEPOM. onyveHHbIN pacTBop pUNbTpy-
0T Yepes MemBpaHHbIit GunbTp ¢ AnameTpomM nop 0,45 Mkm.

PacTeopbl aurngpodocdara kanusa XpaHAaT B TEUEHUE NATU AHeN npu TemnepaTtype 8 °C.

6.3.3 MNMpuroToBneHune noaBMKHOM a3kl

B kauectBe noaBmKHONM hasbl UCNOMb3YIOT cMeck BydepHoro pacteopa aurnapodocdara kanus no
6.3.2 C aUEeTOHMTPUIIOM B 0O BLEMHOM COOTHOLLEHMM 95:5. KOMMNOHEHTLI NOABUXHOW (hpa3bl CMELUMBAIOT B Lu-
NUHAPE BMeCTUMOCTLIO 1000 cm3. CpoK rogHOCTM NoABUXKHOI hasbl — 0AHA Hedens.

6.3.4 MpuroToBneHue rpagyMpoBOYHbIX PACTBOPOB

6.3.4.1 NMpuroroBrneHne OCHOBHOro pacTBoOpa NaTyrnuHa

MpPUroToBNEHNME OCHOBHOTO pPacTBOpa C MCMONMb30BAaHUEM KPUCTANNMYECKOro naTynuHa npoBOAST
aHanorMyHo 5.3.1. B kayecTBe pacTBOPUTENSA ANs MPUrOTOBMEHMA OCHOBHOMO pacTBopa BMECTO CMECH
©eH30Ma C aueTOHUTPUIIOM MCMONb3YIOT aLETOHUTPUII.
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6.3.4.2 lMpurotoBnéeHWe rpPagyMpoBOYHLIX PACTBOPOB € MCMOSIb3OBAHUEM OCHOBHOrO
pacTBOpa UMM aTTECTOBAHHbIX CTAHAAPTHbLIX 06pPa3LOB COCTaBa PaCTBOPA NaTyNuHAa

AnukBOTY cTaHAapTHOro obpasua cocraBa pacTBOpa NaTynvMHa UMM OCHOBHOTO pacTBopa naTynuHa
no 6.3.4.1 pa3baBnsAOT aUEeTOHUTPUIOM B COOTBETCTBMM C Tabnuuen 1, npu 3TOM Heob6xoaAuMble 06BLEMBI
CcTaHgapTHOro obpasua u aueToHMTpuna oTMepsloT MUKPOMUNETKON Nno 6.2.

[ns rpagyvpoBkn xpomaTtorpacda rotoBaT HE MEHEE NMATU FPaAYNPOBOYHbLIX PAaCTBOPOB B Avana-
30HE MaccoBOW KOHLEHTPaUwn natynuHa ot 1 go 7,5 mkr/cm®. .

Ta6bnuyai

Homep rpagyvMpoBoYHOro pacteopa naTtynvmHa
HamnmeHoBaHue nokasarens

1 2 3 4 5

O6bem pacrBopa CTaH-
AapTtHoro obpasya pacTsopa cocra-
Ba naTynuHa unm oCHOBHOrO pac-
TBOpa natynuHa no 6.3.4.1, ana
NPUroTOBIEHUSA IPaAYNPOBOYHOrO
pacTsopa, Mm° 75 50 30 20 10

O61bem aueToHuTpuna, nc-
Nornb30BaHHbIV 4TS NPUrOTOBNEHUA
rpagyMpoBOYHOrO pacTsopa, Mm> 25 50 70 80 90

MaccoBast KOHLEeHTpaymsa
naTynuHa B rpajyvpoBoYHOM pac-
TBOpE*, MKI/CM® 7.5 5 3 2 1

* COOTBETCTBYET MaCCOBON KOHUEHTpaummn natynuHa 10,0 mkr/cm® B ctaHaapTHom o6pasue
WM B OCHOBHOM pacTeope natynvHa no 6.3.4.1.

MpY NHOM 3HAYEHUM MACCOBOW KOHLUEHTPaLUM naTynuHa B CTaHAApTHOM o6pasue unm oc-
HOBHOrO pacTeopa natynuHa rno 6.3.4.1 maccoBylo KOHLUEHTpaLuMIo NaTyNuHa B rpagynpoBoYHbIX
pacTeopos C, MKI/CM® BbIMUCISIIOT Mo hopmMyre

v
C=Cop—i
c.o AN

rae Co — aTTeCTOBaHHOE 3HayeHWe MacCOBOW KOHLIEHTpauuu natynuHa B ctaHgapTHOM obpasue
WV B OCHOBHOM pacTBope naTtynuHa no 6.3.4.1, mkr/cms;

Veo— 00BbEM CcTaHaapTHOro obpasua, UCMONb3OBAHHLIA ANA NPUrOTOBNEHUS TPaayMPOBOYHOrO
pacteopa, MM,

Vav — 06bem aueToHMTpUna, UCnonb30BaHHLIN Ana pasbasneHus crangaptHoro obpasua npu
MPUrOTOBMIEHWUN FPaaYMPOBOYHOIO pacTeopa, MmS.

paaynpoBOYHbIE PACTBOPLI NATYNMHA MCMOMb3YIOT CBEXENPUIrOTOBNEHHBIMU.
6.3.56 YcnoBua xpomaTtorpacpumnyeckoro aHanumsa

TemnepaTtypa KonoHku — (25 = 5) 'C.

CoctaB nogswkHon ¢asbl — no 6.3.3.

CKOpPOCTb MPOTOKA NOABWKHON hasbl — 1,0 CM3/MUH (OPMEHTUPOBOYHOE 3HAYEHNE).

Pa6Gouas anvHa BOnHbI geTekTopa — 275 Hm.

O6beM BBOAUMON npobbl — 10 mmS,

YyBCTBUTENBHOCTD LUKamNbl PEMMCTPUPYIOWENO YCTPOKCTBA YCTAaHABNMBAIOT TakuMm o6pasom, uTo-
Obl BbICOTA NMKA MaTynuHa Npu aHanu3e rpagyupoBOYHOro pacreopa no 6.3.4 makcumanbHOW KOHUEH-
Tpauum Haxoaunacb BGNM3n BEPXHEN rpaHnLbl 4anasoHa perncTpauum aHanuTUHECKoro curHana.

OpPVEHTMPOBOYHOE BPEMS YAEPKNBAHUA NATYNMHA NPY UCMONb30BaAHUN KONOHKN ANUHON 250 Mm
W BHYTPEHHUM guameTpom 4,6 MM — 14 MUH.

6.3.6 M'pagyupoBka xpomaTtorpacda

MpagyupoBKy xpomMartorpada BbIMOMHSAIOT B COOTBETCTBUM C PYKOBOACTBOM NO SKCMnyatauum 060-
PY#OBaHWS! U PYKOBOACTBOM MOMb30BaTENs NPOrpaMmHbIM obecnedyenunem. Mpu 3TOM NPOBOAAT XpOMATo-
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rpacpmyeckuin aHanu3 rpagyupoBOYHbIX PAcTBOPOB No 6.3.4. [paayMpoBOYHAA xapakTepuCcTuka npusHaeTca
NpUEMNEMON, eCnu OHa YCTaHOBMEHA C K03 ULmMeHToM koppensauumn He Huke 0,99.

pagynpoBky xpomatorpaca npoBoAAT Npu cMeHe 000pyA0BaHUs, KONOHOK, YCMOBUM XpoMaTorpa-
chMyEeCKOro aHanu3a unu Npu BbIABNEHUW HECOOTBETCTBUS IPAAYUPOBOYHON XapaKTepucTUkn TpeboBaHuaM
cTabunsHOCTH.

6.3.7 KoHTpornb cTabunbHOCTU rPaAyMPOBOYHOMU XaPAKTEPUCTUKU

KoHTponb CTabunbHOCTU rpagyMpOBOYHON XapakTEpPUCTUKU NPOBOAAT €XeAHEBHO nepej Havanom
paboTbl.

MpoBoaAT xpomaTorpachuyeckuit aHanm3 KOHTPOSLHOIO rpagyMpoOBOYHOIO pacTBOpa MacCOBOW KOH-
LIeHTpaUuKn naTynuHa 3 Mkr/cm®, NPUroTOBREHHbIN Mo 6.3.4, NPU STOM PErUCTPUPYIOT HE MEHEE ABYX XpOoMa-
Torpamm. Mpu MOMOLLM FPaayupOBOYHON 3aBUCUMOCTM PACCUUTBLIBAIOT MACCOBYIO KOHLEHTPAaLUUIO naTynuHa
AN KaXKA0N MHXEKLMN.

MpoBepsAIOT CXOAUMOCTb pe3ynbTaToOB ONpeAeneHuss MacCoBOM KOHUEHTpauuu natynuHa no dop-
myne

I Ckl - Cch |S 0705' C}r 4 (5)
rae Crxi u Cx2 - MAacCOBbIE€ KOHLIEHTPaLUK NaTynuHa, nosyyYeHHbIe Mo NepBon U BTOPOI Xpoma-
TOrpammMam COOTBETCTBEHHO, MKF/CM>,;

C & 3
C, - cpepHeapudmeTuieckoe 3HaueHunit Cu n Ce, MKT/CM3.

Mpw BLINOSTHEHUM YCNOBUA CXOAMMOCTU ANS AaNbHEWLUMX PacuYeTOB UCIMOMb3YIOT cpeaHeapudme-
TWYECKOE 3HAYEHME N3 ABYX PE3YNbLTATOB ONPEAENEHNS MACCOBOM KOHLIEHTPALMU NaTySIMHA B KOHTPOSIbHOM
rpagyMpoBOYHOM pacTBOpeE.

MpagyupoBOYHAA 3aBUCMMOCTb NPU3HAETCS CTAabMIILHOM, ECIN BbINOSHAETCS YCNOBUE

|C, -C|<0,10-C, ®)
roe C — hakTuyeckas MaccoBasi KOHUEHTPALWS NaTyNMHa B KOHTPOSIbHOM rPagyMpOBOYHOM PaCTBO-
pe, MKkr/cm®,

6.3.8 Ycnoeua nposeaeHnA UCnbITaHUA

VcnbiTaHua NpoOBOASAT NPU crieayioLmx nabopaTopHbIX YCHOBUSAX:
TemnepaTypa okpyxatoLlero Bosayxa (2515) °C;

aTmocdepHoe aasnenue (97+10) klMa;

OTHOCUTENbHAA BRAXHOCTL (65115) %;

yacTtoTa nepemeHHoro Toka (50+5) I'u;

HanpsbkeHue B cetu (220+10) B.

6.4 NMpoBepgeHne ucnbiTaHUsA

6.41 TpuroToBneHue pacTBopa Npoodbl Ana xpomatorpacguyecKkoro aHanmsa npmM Ucnbita-
HUU NPOAYKTOB NepepaboTku NNOAOB M OBOLIEN, 32 UCKITIOYEHUEM (PPYKTOBBIX U OBOLHbIX COKOB

MpurotoBneHuwe BOAHON BLITSDKKM M3 NpOObI AN aHanu3a, SKCTPaKLMIO U OYUCTKY IKCTpaKTa NnpoBo-
aat no 5.4.1 — 5.4.3 coorBeTcTBEHHO. CyxOM OCTaTOK, MOSIyYEHHbIN NOCMne yaaneHus pacteBoputens u3
OYMLLEHHOTO 9KCTpakTa no 5.4.3, pacteopsaiotT B 200 MM® aLETOHUTPUNA, NOMYYEHHbIN PACTBOP UCMONbL3YIOT
Ansa xpomarorpad)Mueckoro aHanu3aa.

6.4.2 [puroToBneHue pacTBopa nNpodbl AnNs xpomatorpacguyeckoro aHanusa npu ucnbiTta-
HUKN PPYKTOBLIX U OBOLLHbLIX COKOB U COKOCOAEPXKaLWMX HAMUTKOB, He coaepXKalmnx HepacTBOpUMbIe
B BOAe BellecTBa

6.4.2.1 SKCTpakuua

Mpoby ana aHanu3a o6bemom 5,0 cM3, OTMEPEHHYIO MUNETKOI, NOMELLAIOT B AENUTESNbHYIO BOPOH-
Ky, kyaa go6aensior 5,0 cm® aTunauertarta. CoaepXMmoe BOPOHKM WHTEHCUBHO BCTPSIXMBAIOT B TeyeHue 0,5
MWH, MOCNE pa3feneHns CroeB OTOMpaloT BEPXHWUI CNON aTunauerara. OKCTpaKumMio NOBTOPAIOT elle ABa
pasa HOBbIMM NOPUMSIMK dTUNALeTaTa 06beMoM Mo 5,0 cm3, IKCTPaKTbl 00bLEANHSIIOT.

6.4.2.2 OuncTka aKcTpakra

O6beaANHEHHDIN SKCTPAKT NOMELLAIOT B AENUTENLHYIO BOPOHKY, Kyaa A06aBnaoT nunetkon 2,0
cm® pacTBopa kapGoHaTa HaTpusi no 6.3.1. Coaep>KMMOe BOPOHKM MHTEHCUBHO BCTPSAXMBAIOT B Teye-
Hue 0,5 muH. locne pa3geneHua cnoes OTAENSIOT HWXKHUIA BOAHBLIM CMOW M NEPEHOCAT ero B Apyryto
OennUTenbHYI0 BOPOHKY, kyaa aoGasnsioTr 5,0 cm® stunauerara. CoaepKMMOe BOPOHKM WHTEHCUBHO
BCTPSIXMBAIOT B TeueHue 0,5 MuH, nocne pasgeneHus crioeB oTOMpAalOT BEpXHUI CRON dTunauerarta u
00bEeAMHSIOT €ro C paHee NONyYeHHbIM 9KCTPAKTOM.

10
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K akcTpakty 00aBnsOT NATL Kanernb YKCYCHOM KUCIOThI, CMECb NMEepPeMeLInMBaloT U Boinapusa-
10T Ha POTALUMOHHOM UcCnapuTene Npu Temneparype He Bbiwe 40 °C B OCTPOAOHHON Konbe Ao o6vema
oKkono 0,5 cm®. MMonyyeHHbIN TakMM 06pa3oM pacTBOP KONMYECTBEHHO NEPEHOCAT B BUany oobemom 2 cm®
C NOMOLLLIO aBTOMATUYECKOW NuneTku. OTrOHHYIO KONOy ONONackMBaloT ABYMS NOpUMAMM dTUnaLeTarta
obbeMom okono 0,2 cm® Kaxaas, CMbIBbI MEPEHOCAT B Ty Xe Buany. Coaepxmmoe Buasns! BbINapusaiot
Jlocyxa B TOKE a30Ta npu KOMHaTHO Temneparype. Cyxon ocrartok pacrsopsiot B 0,050 cm® auetoHutpuna,
OTMEpPEHHbIX aBTOMATUYECKOM NMMNETKON, U NePEHOCAT BO BCTABKY ANs MUKpOKonuyecTs no 6.2. MonyyYeHHbIn
pacTBOp MCMONbL3YIOT AN XpoMaTorpacdmyeckoro aHanumsa.

BaxkHo: OuMCTKY 9TUNALIEeTAaTHOIO 9KCTpaKTa pacTBOpOM kapOoHaTa HaTpus NPOBOASAT KaK MOXHO
bbicTpee (He 6onee 0,5 MUH) U3-3a HeCTabUNbLHOCTU NaTyNMHa B LUENOYHON cpeje.

6.4.3. MpuroToBneHue pacTBopa Npoodbl AnA xpoMaTorpaduyeckoro aHanusa Npu UCNbITaHUU
(PYKTOBLIX N OBOLHLIX COKOB U COKOCOAEPXalUX HAMUTKOB C MAKOTbIO.

6.4.3.1 OkcTpakuus

Mpoby ana aHanu3a maccoii 5,00 r noMeLaloT B LEHTPUDYXHYIO NPOBUPKY C 3aBMHYMBAIOLLENCS
KPbILLKOW BMECTMMOCTBIO 15 cm3. B npoGupky aoGasnsior nopumio atunauertata oGbemom 5,0 cme. MpoGup-
KY 3aBUHYUBAIOT KPbILLKOW U BCTPSIXMBAIOT B Te4E€HUE 1 MUH., nocne Yero npody UeHTpudyrupyioT npu UeH-
Tpo6exxHOM yckopeHumn He meHee 990 g B TeyeHue 10 MuH. 3aTem B CTakaH BMECTUMOCTLIO 50 cm® akky-
paTHO CAMBAIOT BEPXHUI CMOK, HE 3aTparMBas MSIKOTb Ha rpaHuUe pasaeneHus cnoes. SKCTPAKUMIO NOBTO-
PAIOT eLe ABA pa3a, NPUNMUBas Kaxbli pas no 5 cM® aTunauertaTta ¢ NOCNeayOWMM LIEHTPUYrMpoBaHuem.
StunauetaTtHble dasbl 00beANHSAIOT.

6.4.3.2 Ouucrka aKcTpakra

OBbeaUHEHHDIN IKCTPAKT NEPEHOCAT B AENUTESNbHYIO BOPOHKY U NPOBOAAT OYUCTKY NO npoueaype,
onucaHHon B 6.4.2.2.

6.4.4 [MpuroToBneHue pacTBopa NpoodLl Ana xpomarorpaduyeckoro aHanusa Nnpu UcnbitTa-
HUU KOHLIEHTPUPOBaAHHbIX PPYKTOBbLIX U OBOLHbLIX COKOB

6.4.4.1 KOoHUEHTPUPOBAaHHbIE COKM Pa3nUyHbIX (PPYKTOB, Aro4 1M OBOLEN pasbaBnsioT AUCTUNNMPO-
BaHHOW BOJON B NSATb pa3 BECOBbIM METOAOM. [Nsi 3TOr0 B3BELUMBAIOT OPUEHTUPOBOYHO 5 — 7 T KOHLEHTPU-
pPOBAHHOr0 COKa C TOYHOCTbLIO A0 BTOPOro AECATUYHOrO 3HaKa 1 AOBOAAT AUCTUIINIMPOBAHHON BOAOW Maccy
pacrBopa npobbl o 25 — 35 r, B3BELUMBAS MOJYYEHHbI PACTBOP TaKkXKe C TOYHOCTbIO 40 BTOPOro JEeCATUY-
HOro 3Haka. AeneHunem obLueil MacCbl HA MacCy HaBECKW KOHLEHTPUPOBAHHOIO COKa BbIMMCAAOT koadhdu-
LueHT pasbasneHus K, KOTOPbIA YYUTLIBAIOT NPU AanbHelwnx BblumcneHusx. fJanee npoBoasT Bce npoue-
Aypbl, ONUcaHHble B 6.4.2 unu 6.4.3, npn aToM npoby aAns aHanuaa oTéupaloT No Macce.

6.4.5 Xpomarorpadmyeckuin aHanms

MpoBoaAT xpomarorpaduyeckunii aHanus pacrteopa npobbl, MPUrOTOBMEHHOTO No 6.4.1 — 6.4.4 npwu
ycnosusix no 6.3.5. Muk natynuHa naeHTUOUUUPYIOT N0 COBNAAEHMIO €r0 BPEMEHU yAEPXUBaAHUS CO Bpeme-
HEM yAepXUBaHUSA NUKa NaTynuHa Ha XxpomaTorpamme rpasyMpoBOYHOro pacreopa. C NOMOLLbIO rpagynpo-
BOYHOM XapakTepucTUKu ONpeaensioT MacCoBYIO KOHLIEHTpaUuIo naTynuHa B pacTeope npobbl Ansi aHanuaa.
Ecnn maccoBasi KOHUEHTpaLuMs naTynMHa B pacTBOpe npoObl ANS aHanu3a MpeBbILAeT BEPXHIO rpaHuLy
AunanasoHa rpagyvpoBKM, aHanu3Mpyemelil pacTBop pasbaBnsaloT aueTOHUTPUIIOM W MPOBOASAT €ro NoBTOp-
HbI aHanus.

MpumewdyaHwue - lNpuMepsbl XpoMarorpamm naTynuHa npuBeaeHbl HA pucyHkax B.1 — B.4
nNpUnoXxeHus b.

6.5 O6paboTka u ochopMreHue pesynbTaToB onpeaesrieHus

6.5.1 Mpwu npuroToBneHnn pacTeopa nNpobbl Ans aHanusa no 6.4.1 MaccoByo 4O nNaTtynuHa X1, %
BbIYUCNAOT hopmyne

AT @)
m-V,
rae C- MaccoBas KOHLEHTpaUuMA naTtynMHa B pactsope npobbl Ans aHanuaa, onpeaeneH-

Has no 6.4.5, Mkr/cm®;
V1= 06wmit 06beM BOAHOW BbITSXKKW, MPUIOTOBNEHHON MO 5.4.1, cm3;
V2 — 06beM BOAHOW BbITSKKW, B3SATLIA ANt 9KCTpaKumu no 5.4.2, cm3;
V3 — 06bEM, B KOTOPOM CKOHLIEHTPUPOBAH SKCTPAKT MOCMe 04MCTKM no 5.4.3, cm3,;
m — macca npo0bl Ana aHanuaa, T.

11
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6.5.2 Mpu npurotoBneHun pacrteopa npobbl AN aHanu3a no 6.4.2 MaccoBylo KOHLEHTpaLUMIO naTy-
nuHa X2, Mr/am3, BLIMUCAAIOT NO chopmyne
_CcV,

XZ
7

rae C — maccoBas KOHLeHTpaums natynuHa B pactBope npoObl ANA aHanu3a, onpeaeneHHas no
6.4.5, MKr/cm®;

Vi — o6bem npobbl Ans aHanusa no 6.4.2.1, cm>;

V2 — 06beM, B KOTOPOM CKOHLIEHTPMPOBAH 3KCTPAKT NOCHE OYUCTKM No 6.4.2.2, cmC.

6.5.3 Mpu npurotoBneHun pacteopa npobbl AN aHanuaa no 6.4.3 MaccoByio 400 NaTynuHa Xs, %,
BbIMUCIAOT N0 hopmyne

) (€))

X, :C—V-IO“‘ , ©)
m

rae C- MacCOBasA KOHLEHTPaUus natynuMHa B pactesope npobbl ANs aHanu3a, onpeaeneH-
Has no 6.4.5, mMkr/cm®;

V2 — 06beM, B KOTOPOM CKOHLIEEHTPUPOBAH SKCTPAKT MOCAe 04MCTKM No 6.4.2.2, cm3;

m— macca npobbl AnsA aHanu3a no 6.4.3.1, r.

6.5.4 MNpu npuroToBneHun pacteopa npobel Anst aHanu3a no 6.4.4 maccoByto 0Mi0 naTynuHa Xa, %,
BbIYMCHIAOT No hopmyne

1074, (10

CVK
T

rae C- MaccoBas KOHLEHTpaLMa naTynuHa B pactsope npobbl Ans aHanu3a, onpeaeneH-
Has no 6.4.5, Mkr/cm®;

V - 06b€eM, B KOTOPOM CKOHLIEHTPUPOBAH IKCTPAKT NOCIE OYUCTKK NO 6.4.2.2, cm3;

K — koadbpuumneHT pasbaBneHusi, pacCUnTaHHbIN No 6.4.4;

m — macca npo6bl AN aHanu3a, T.

Boluncnenuns no popmynam (7 — 10) npoBoaAaT A0 TpeTbel 3Havawen uudpbl

3a OKOHYaTeNbHbIA Pe3ynbTaT UCMbITAHUA NPUHUMAIOT cpeaHeapudMeTU4ecKoe 3Ha4YeHne pesyrb-
TaToB ABYX NapannesnbHbIX ONpeaeneHnil, OKPYrneHHoe A0 BTOPON 3HaYaLlen umdpsl.

PacxoxaeHune mexay AByMs napannenbHeiMU onpeaeneHusamu, BbIMOSIHEHHBIMU B OAHON nabopa-
TOpPUM B YCIIOBUSIX NOBTOPSIEMOCTU, HE AOJDKHO MPEBbIWATL Npeaena noBTOPSEMOCTU (CXOAUMOCTM) Fotw,
npuBeaeHHoro B Tabnuue 2, npu BepositHoctn P = 0,95.

paHuLbl OTHOCUTESNIBHOW NOrPELUHOCTU ONPEeAEeneHna MacCoBON KOHUEHTpauun (MaccoBOW A40SM)
natynuHa +5, npu cobnogeHun ycrioBui, pernaMeHTUpOBaHHbIX HACTOALLEN METOAUKOW, NPU BEPOATHOCTH
P =0,95 He 0OMKHbI NPEBbLILLIATL 3HAYEHUI, NPUBEAEHHbIX B TaGnuue 2.

Tabnwuuya 2— OCHOBHblE METPONOIMYECKUE XapakKTEPUCTUKU MeToAa onpeaeneHns MacCoBON KOHUEH-
Tpauuu MNM MaccoBOW AONMM MMUKOTOKCUHA NaTynuHa

HaumeHo- [uana3oH uamepeHus Mpeaen Mpepen paHnLpbl
BaHue MacCOBOM MaccoBON noBTOPSIEMO- BOCNPOM3BOAN- OTHOCUTENb-
MUKOTOKCUHA KOHLIEHTpa- aonu, % CTH, MOCTH, HOM
uun, mMkr/am’ rom, % Rom, % NOMPELLHOCTH,
+5, %
Marynux 10-75 10-107 - 75-107 9 20 15

OKOHuYaTenNbHbIN pe3ynbTaT onpeaeneHns MacCoBOM KOHUEHTpauuu unu MaccoBOi AOMNKU naTynuHa
npencrasnsaoT B BUae

X, £A, (n

rae Xep — cpeaHeapudMeTnyeckoe 3Ha4YeHne pe3ynbTaToB AByxX NapannenbHbIX ONpeaeneHuin Mac-
COBO# KOHLIGHTPALMW UMK MACCOBOM 10NM NATYfMHA, BLIMOMHEHHBIX B YCMOBUAX NOBTOPSIEMOCTH, MKI/AM3
(%);

A — rpaHuLbl aBCOMIOTHONM NOTPELLHOCTY onpeaeneHuit MacCoBOM KOHLIEHTPAaLUUW unm mMaccoBon Ao-
nu natynuHa, Mkr/am3® (%), paccumMThIBalOT No hopmyne
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0-X,
A=——2. (12)
100
AGCOMIOTHas MOrPELLHOCTL M3MEPEHUI BLIPAXAETCS YUCTIOM, CoAiepXalLMM He Gonee AByX 3HaYaLLmX
uudp, NP1 3TOM, YUCIIEHHOE 3HAYEHUE PE3yribTaTa U3MEPEHUIA JOIDKHO OKaHUMBATLCA LUMAPOIt TOro e pasps-
Aa, YTO N 3HAYEHUE XapPaKTEePUCTUKM NOrpeLUHOCTU.

6.6 KOHTPONb TOYHOCTH pe3ynbTaToB OnpeaerneHusn

6.6.1 KonTponb noBTOPSIEMOCTH (CXOAUMOCTH)

KoHTpOne NOBTOpPSEMOCTU (CXOAMMOCTM) pesynbTaToB OnpeaeneHuin NPOBOAAT NPU MONyYEeHUU
KaXgaoro pesymnbrara oOnpeaeneHus nyTteM CpPaBHEHUA PACXOXAEHUA Mexgy pesynbtaTtamu  AByX
napannenbHbiX OnNpeaeneHni, MonyyYeHHbIX B YCINOBMUSX MOBTOPAEMOCTU, C Npeaenom noBTOPAEMOCTH
(cxoaumocTH), NpuBeAEHHbLIM B Tabnuue 2.

MoBTOpsAAeMOCTb (CXOAMMOCTb) Pe3ynbTaToB OnpeAeneHusi NpU3HaloT yAOBNETBOPUTENLHON NpuU
yCnoBuu:

|X, - X,| <0017, X, (13)
Mpu npeBbllleHMM npeaena MNOBTOPSIEMOCTU (CXOAMMOCTM) onpeaeneHne nosTopsloT. [Mpu
NOBTOPHOM npesbilleHUU YKa3aHHOro npeaena BbIACHAIOT NMPUYUHDI, npusoagAlune K

HEeyAOBNETBOPUTENbHLIM pe3ynbTaTtam, U UX YCTPaHSIOT.
6.6.2 KoHTpOnb norpewHocTn (TO4HOCTH) pe3yrnbTaToB OnpeaerieHui

KOHTpONnb NOrpeliHoCcTU (TOYHOCTK) pe3ynbTaToB ONpeAeneHuin OCyLLIeCTBISIOT MeToA0M A06aBokK ¢
MCNONb30BaHWEM peanbHbix npo6 npoaykuuu. Macca npoObl AOMKHA COOTBETCTBOBATH YBOEHHOMY
Konu4ecTBy, HeoOxoAUMMOMY AN npoBeaeHus onpeaeneHus. Mpoby aenar Ha ABe paBHble YacTu. B oaHy
M3 HUMX MUKPOMMNETKOM A0GaBNAIOT OCHOBHOW pacTBOp narynuHa no 6.3.4.1 wnu craHpgaprtHbili o6pasey,
COCTaBa pacTBOpa NaTynuHa, B Takux konuyecraax, urobnsl fob6aeka cocrasnsana 50 % — 150 % ucxogHoro
coaepxaHusi KOMnoHeHTa B npo6e, HO He MpeBblllana BEepxHeW rpaHulbl AuanasoHa onpeaeneHus
MaccOBOW KOHUEHTpauun (MaccoBOW [0MM) KOMIMOHEHTA C YYETOM rpaHuL MOrpeLuHocTu onpeaeneHus
(Tabnuua 2). O6e yactn Npobbl aHANU3UPYIOT B TOMHOM COOTBETCTBUU C METOAOM.

PesynbTaTbl KOHTPOMbLHLIX ONPEAENeHUn MPU3HAIOT YAOBETBOPUTENbLHLIMU, €CAKU MNOTPELUHOCTb
onpeaeneHnsi MacCoBbIX KOHLEHTPALMI (MAcCOBbIX AoNEN) naTynuHa B Ao6aBke He NPEBLILLAET HOpMaTuBa
KOHTPONSA NOrpeLuHoCTn (TOYHOCTK), TO €CThb BbINOMHAETCA yCnosue

XnoS_ch —-c,s|<K (14)

mo6 | —

rae Xpos — CpeaHeapndMeTU4EeCcKoe 3Ha4YEHNe Pe3ynbTaToB ABYX onpeaeneHuii npodel ¢ f0OaBKoM,
mkr/am® (%);

Xep — cpegHeapudMeTnyeckoe 3HauYeHue pe3ynbTaToB ABYX onpeaeneHur npobbl 6e3 BHeceHuA
no6asku, Mkr/am® (%);

Cnos — 3HAYEHME MAaCCOBOW KOHLEHTpauumn (MaccoBoii 4onu) ao6asku, Mkr/am® (%);

Kios — HOPMaTMB ONEepPaTUBHOIO KOHTPOMS NOrPeLUHOCTH, MKr/am® (%).

Mpu npoBeaeHun BHyTpunabopaTopHoro KoHTpons (P = 0,90) 3HaueHne Koo BbMUCHAT NO ¢op-

106 ?

myre

5 2 2
K, :0,84-—100- XJ106 +ch . 15)
Mpu npoBeaeHun BHeLuHero koHTponsa (P = 0,95) 3HayeHue Kgos BbIMUCIIAIOT N0 hopMyne

5
K, =E-N/X506+X3p, (16)

rae & — rpaHuLlbl OTHOCUTENBHOM MOrPELLHOCTU OMNpeAenieHnss MacCoBON KOHLIEHTpauuu (MaccoBon
J0nW) natynuHa, ykasaHHon B Tabnuue 2, %.

Mpu npesbileHUn HOpMaTWBa OMEepaTUBHOrO KOHTPOMSA MOrPeLUHOCTU MPOBOAAT MOBTOPHLIE KOH-
TPOMnbHbIE UCMbITAHUA. [1pU NOBTOPHOM MPEBLILUEHUN YKA3AHHOr0 HOPMATWUBA BLIACHAKT MPUYUHBI, NPUBO-
ASilMe K HeyAOBMETBOPUTENBHBIM PE3ynbTaTaM, U YCTPaHSAIOT UX.

MepuoaNYHOCTb KOHTPOSISt NOTPELLHOCTH (TOMHOCTM) yCTaHaBMBaeT cama nabopaTtopust ¢ y4eTom
chakTuyeckoro coctosiHus pabot. MNpu CMeHe napTuil peakTUBOB, SK3EMMNISAPOB CPEACTB U3MEPEHUI MPOBe-
JleHne onepaTUBHOIO KOHTPOMS NOrpeLlHOCTH 06s3aTeneHo.

13
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7 TpeboBaHus, obecneunBarome 6e3onacHoOCTb

7.1 YcnoBusa 6e3onacHoOro nposeaeHus padcort

Mpu pabote C XUMMYECKUMM peakTUBamu cneayet cobnogatb TpeboBaHuss 6Ge3onacHocTw,
YCTaHOBIEHHbIE ANsl paboT C TOKCUYHbLIMU, €AKMUMU U NEerkoBocnnameHswmumnca sewecrsamm no NrOCT
12.1.005 n FOCT 12.1.007. MNpwn noarotoBke Npob K aHann3y u BbIMONTHEHUN U3MEPEHUI C UCNONb30BaHNEM
JKUAKOCTHOro xpomarorpadpa cobnoaaor npasuna noxapo3pbiBo6esonacHoctun no NOCT 12.1.018, no
anektpobesonacHocT — no MOCT 12.1.019 1 No MHCTPYKUMM NO SKCnnyaTauum npubopa.

7.2 TpeboBaHuA K KBanudukauum onepaTtopoB

K BbINONMHEHMIO MCMbITAHMIE U 00paboTke pesynbTaToB [OMYCKAETCH MHXKEHEP-XUMUK, TEXHUK UK
nabopaHT, UMeLWmnin BbiCLlee Unu cneymanbHoe obpasoBaHue, OnbIT PaboTbl B XMMUYECKOW nabopatopun
U U3YYMBLUMIA MHCTPYKUMIO NO 3KCMyaTauum XMAKOCTHOro xpomartorpacda. Nepsoe npuMeHeHne metoga B
naGopartopuu crnefyet NpoBOAWTL MOA PYKOBOACTBOM Cheuuanucra, BRajeloLwero Teopueid BbICOKO3d-
(PEKTMBHOM XXMAKOCTHOM XpomaTorpadoun u MMEIOLLEro NpakTu4eCckne HaBblkM B 3TON obnacTu.
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MpunoxeHune A
(o6a3aTenbHoOE)

Mopsaok rpagynpoBKU cneKkTpodgoToMeTpa ANSl ONpPeAeneHUs naTyfiMHa MeTo-
AOM TOHKOCNMOMHOM XpomMaTtorpacdum

[na onpeaeneHns MacCcoBOl KOHLIEHTPALMKU NaTynuHa B rpaaynpoBo4HOM (OCHOBHOM) pacTBope
rOTOBAT PacTBOPbI IBYXPOMOBOKUCHOrO kanus ¢ (K2Cr207) = 0,25 - 10° monb/am®, ¢ (K2Cr207) = 0,125 - 10 3
monb/am®, ¢ (K2Cr207)=0,625 - 10 Mmonb/am® B pacteope cepHoit kucnotsl ¢ (/2 H2SO4) = 0,018
monb/am>.

PacTtBop cepHOI KMCNOTbLI rOTOBAT cneaylowmm obpasom. B mepHyio konby Bmectumoctbio 2000
CM° NUNETKON BHOCAT 1 cM> CEPHONM KMCMOTLI U A0BOAAT 00beM BOAON A0 METKW. ([lonyckaeTcs MCnonb3o-
BaTb MEPHYIO KONOY BMECTUMOCTLIO 1000 cM3, COOTBETCTBEHHO YMEHBLUMB BABOE 00bEM CEPHOWN KUCIOTI).
MpagynpoBouHbIn pacTBop ¢ (K2Cr07) = 0,25 - 10° monb/am® rotosaT cneayiowmm o6pasom: 78 Mr AByx-
POMOBOKWCIIONO Kanusi BHOCAT B MEPHYIO KONby BMECTUMOCTbLIO 1000 cm?, pacteopsiot B 100 — 200
cM® pacTBopa CEpHOIi KMCNOTbI U JOBOAAT A0 METKW PacTBOPOM CEPHOM KUCAOTHI TOM >KE KOHLIEHTpaLuN.
CopaepxumMoe Konobl TLATENLHO NepemelunBaloT. OctanbHble KanMbpoBOYHbLIE PACTBOPbI FOTOBST TOUHBIM
passeieHMEM NMepBOro pacTeopa B /iBa U B YETLIPE pasa pacTBOPOM CEPHON KUCMOTBI.

OnpeaensiioT ONTUYECKYIO NNOTHOCTb KAXKA0ro pacTeopa B kKioBeTe ¢ pabouen AnnHON 1 CM Ha cnek-
TpodhoToMeTpe Npu AnuHe BOSMHbI 350 HM. B kayecTBe KOHTPONLHOrO pacTBOpa MCMONb3YIOT PacTBOp cep-
HOM KUCNOTHI. 10 NONYYEHHBIM 3HAYEHMAM ONTUYECKON NANOTHOCTM ANS KaXA0ro pacTBOpa BbIMUCHSIOT 3Ha-
YyeHue MOISIPHOTO nokasarens nornowexus (E), am3-monb'-cm™, no popmyne

E:Q, (A1)
c-l

rae D — onTuyeckasi NioTHOCTbL KanMGpoBOYHOIO pacTBopa;

€ — MonsipHas KOHLEHTpaUus ABYXPOMOBOKUCIIONO Kanus B pactTeope, MOnb/am>,;

| — paboyasn AnvHa KIoBEThI, CM.

Mo nonyvyeHHeIM 3HaYEHUAM PacCYMTBLIBAKOT CpeaHeapucMeTNYEecKoe 3HAYEHUE MOMSAPHOIO NMoKa-
3arens nornotueHus (E) n BblMUCNAIOT NONPaBOYHbIN kKoadhduumeHT (K2) ans cnektpodoTtomeTpa no ¢gop-
Myrne

K, =—2, (A2)

rae Ec— cTaHOapTU3UPOBaHHOE 3HAYEHME MOMAPHOTO NOKa3aTens NornoLEHNS;
E; = 3160 am® monb"-cm™.
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MpunoxeHne b
(cnpaBo4HOE)

MpumMmepbl XpomatorpamMmm naTysivHa
B.1 Mpumepbl Xpomartorpamm natynnHa npusefeHbl Ha pucyHkax b.1 - B.4.

YpoBeHb curHana, AU

Minutes

Bpewms, MvH

PucyHok B.1 - Xpomartorpamma rpaZyMpoBO4YHOIO pacTBopa natynvHa (MaccoBOW KOHLeHTpauuel
2,86 mr/gm3

16



YpoBeHb curHana, AU

PucyHok B.2 - ®parmeHT xpomartorpammbi
KOHUeHTpauueli natynuHa 23,3 mMkr/gm3)

FOCT 28038-2013

IVKtes
Bpems, MuH

KOHLEHTPMPOBaHHOTO S6/04HOr0 coka (MaccoBoii
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YposeHb curHana, AU

PucyHok B.3 - ®parmMeHT Xpomatorpammbl KOHLEHTPMPOBAHHOIrO $6/7104HOr0 coka € [o6aBKoi
pacTtBopa natynuHa 20,0 mkr/gm3 (06HapyxeHHast maccoBas KOHUeHTpauus natynnHa 39,2 mkr/gm3d
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YpoBeHb curHana, AU

Bpems, MuH

PucyHok B.4 - ®parMeHT xpomaTtorpaMMbl KOHLEHTPMPOBAHHOTO TOMATHOro coka € [06aBKoWi
pacTBopa naTy/MHa MaccoBOl KoHueHTpauuein 45,0 wmkr/gm3 (o6HapyxeHHass MaccoBas KOHLeHTpauus
natynuHa 42,6 mkr/gm3d
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