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FTOCYJAAPCTBEHHBINU CTAHIAPT POCCUUCKOU ®OEIEPAILUMU

HE®PTEIIPOAYKTDbI
IloreHnpomMeTpuuecKuil MeTo, ompeaeieHus1 MepKanTaHOBOM cepbl

Petroleum products.
Potentiometric method for determination of mercaptan sulphur

JlaTta seenennsg 2003—07—01

1 O0aacTh npuMeHeHus

1.1 Hacrosiuuii ctaHaapT yCTaHABIMBACT MCTO/, ONPEACICHUS MAaCCOBOU JOJIM MEPKAIITAHOBOM CCPbI
or 00,0003 % no 0,01 % B OecH3MHaAX, KEepOCUHAX, aBUAIIMOHHBIX TYPOMHHBIX TOIJIMBAX U JAUCTUJUISITHBIX
TOTLTUBAX.

Cynbhuasl, aucyabduabl, TUOMEH, a TAakKKe 3JieMeHTHasl cepa MaccoBol aosied no 00,0005 % (1o
Macce) He BIIUSIOT Ha OIlpeacIicHUC.

CepoBOIOPO/ JOJIXKECH OBbITh YIAJICH, KaK yKa3aHo B 9.2,

1.2 3HayeHud B eauHulax cucreMbl CH cuuTarorced cravaapTHbIMU. 3HAYCHUS B CKOOKAX IMPUBE/ICHbBI
NJIs1 CBCACHUS.

1.3 CoOoTBeTCTBVIOILME MCPbl TCXHUKU OC3011ACHOCTHU U OXPaHbl 3/I0POBbS, CBSI3AHHbBIC C IIPUMCHE-
HUCM HACTOSIIEro craHaapra, yCTaHaBIMUBACT ITOJIb30BaTEIb CTaHaapTa.

2 HopmatuBHbie CCBLIKH

B HacTtosiieM crtaHaapTe UCITOJIb30BAHbl CCHIJIKUM HA HOPMATHUBHBIC JOKYMEHTHI, YKa3aHHbIC B ITPU-
JTOXKeHUuu B.

3 CymHoCTh MeT0]a

3.1 O0pasell, HE coaepXallUud CECpOBOAOPOA, PACTBOPSIOT B CIIMPTOBOM PACTBOPE VKCYCHOKMCIIOTO
HATPUSI U TUTPVIOT ITOTCHUIUOMETPUYCCKUM MCTOIOM CITUPTOBBLIM PACTBOPOM a30THOKMCIIOTO cepeopa (CM.
nmpuMecyaHue K 6.6), UCIOJAB3YyS B KadeCTBE WHAMKATOpA IMOTCHUUAT MCXKIY CTCK/ISTHHBIM 3JICKTPOJIOM
CPAaBHCHUS U UHIUKATOPHBIM 3JICKTPOAOM cepeOpo — cyiab@ua cepedpa. B aTHUX yCII0BUSIX MEpKaAIITAHOBAS
ccpa BbINIazgaeT B OCAaJOK B BUJAC MepKalTHuaa cepecOpa M KOHeYHas TodykKa TUTPOBAHMUS OyaeT IoKalzaHa
OOJIBLLIMM M3MCHCHUCM ITOTCHILIMAIA 3JIEMCHTA.

4 3HayeHHe U NMpUMEHEHHe

4.1 JaHHBIUM MeTOA BaXeH, TaK KakK ITO3BOJISICT OIIPEACIUTDL COAEepXKaHUEe MEPKAINITAHOBOW CEPBI
B He(PTCIIPOAVKTAX, MPUCYTCTBUE KOTOPOU IMpUaacT MPOAVKTY HEIIPUSITHBIN 3alax, OKa3blBAacT BPE/I-
HOC BJIUSHUEC Ha 3J1aCTOMEPHI TOIIMBHOM CHUCTEMBI U BBI3BIBACT KOPPO3UIO AcTaJcid TOIJIMBHOU
CUCTEMBI.

U3nanne opunmaibHoe
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5 Annaparypa

>.1 Hapsaay ¢ ykazanHoil B 5.2—5.5 anmnaparypord MOXHO ITPUMCHSTH JIIOOVIO aBTOMAaTHYCCKVYIO
CUCTEMY TUTPOBAHUS, KOTopas IIPU HCIIOAB30BAHUU Iapbl 3JICKTPOJOB, VKa3aHHBIX B .3, CIIOCOOHA
00CCIICYUTDh BBITIOJTHCHUE TUTPOBAHUS, OITUCAHHOIO B pasiesc Y, U BLIOOP KOHEUYHOW TOUYKU, YCTAHOBIICH-
HOU B 11.]1 ¢ TOUHOCTBLIO HE MeHee IIPUBEACHHOU B pasiene 13.

5.2 DICKTPOHHBIN BOJIBTMETP C CWJIOH TOKa Ha Bxoae He McHee 9 x 10'° A M 4yBCTBUTEIBHOCTBIO
+2 MB B auanazoHe =1 B, snexrpocratuyecKy 3alliMILEHHbBIN U 3a3¢MJICHHbBII™.

5.3 Cucrema 3JeKTPOIOB, COCTOAIAI U3 CPABHUTEIIBHOIO U WHAUKATOPHOTO 3JICKTPOHOB.

DJICKTPOJ CPaBHEHUS AOKEH OBITH ITPOYHLIM CTCKJISHHBIM 3JICKTPOJAOM KapaHAAIIHOTO TUTIA C
3alUMTHBIM 3a3¢MJICHHBIM CBUHUIOBBIM 3KPaHOM.

MHAMKATOPHBIN 3JICKTPOA JOJKCH ObITh M3TOTOBJICH U3 CePCOPSHOU ITPOBOJTOKU AUAMCTPOM 2 MM
(0,8 amoiMa) uiau 0osice, BMOHTUPOBAHHBIM B HU30JUPOBAHHOC ITOICPXKUBAIOLCE YCTPOUCTBO. MOXHO
MMPUMCHSTDL CepeOpsIHbIC MMATOUYHbIC 3JICKTPOALI.

5.4 Biopetka BMecTuMocTbio 10 cm? ¢ nienoit nexenus 0,05 cM’, ¢ HOCUKOM, HAXOASIIIMMCS MTPUOGIU-
3UTEJIbHO Ha 120 MM (5 A10MMOB) HMXKE 3alTOpHOro KpaHa.

>.5 TurpoBanbHbIM CTCHA, BMOHTUPOBAHHbBIM B KOPITYC, KaK HEOTheMJIeMasl 4acTb U3MEPUTEIIbHOTO
Mpuoopa, U CHAOXCHHBIW OITOpaMu AJISI 3JICKTPOAOB U 3JICKTPUUYCCKOM MCIIAKHW;, BCC C 3a3CMJICHHUCM.

HemnocTtossHHBIC U3MEHEHUS B IMOKA3aHUSIX U3MEPUTCIILHOrO Ipudopa AOKHBI ObITh 3aMETHHI TTPU
BKITIOUCHUH M BBIKIIIOUCHUU MOTOpPA MEILUAIKH.

6 PeaxkTuBbl 1 MaTepuaJbl

6.1 Yucrora pcakTHuBOB

M CItonb3yioT XUMHUUECKM YUCTBHIC peakKTUBLI. ECIM Her JApyrux ykasaHui, TO CJeAyeT ITPUMEHSTH
peakTUBBI, COOTBCTCTBYIOILME TpeOoBaHUAM Komurera 1o aHAJIUTUYCCKUM peakKTHBaM aMepUuKaHCKOTo
XMUMUUCCKOTO O0IeCTBA, I/l 3TU CllelUPUKaALIUU UMCIOTCSI B HATUYUH.

MOXXHO HCITOJb30BaTh PEaKTUBBI JAPYrol KBaTU@PUKALIUM IIPU YCJIOBUM, YTO PEeaKTUB JOCTATOYHO
BBICOKOW YHUCTOTHI U €r0o IIPUMEHCHUEC HE CHMUXKACT TOYHOCTU OITpeAesICHUS].

6.1.1 BmecTo pacTBOPOB, IIPUTOTOBJIICHHLIX B JJa00OPAaTOPHUM, MOXKHO UCITOJIB30BATh TOBAPHBIC PACTBO-
pbl TPCOYECMOI KOHUCHTPALIUU.

6.1.2 MoryTt ObITb MPUTOTOBJICHBI AIBTCPHATHUBHBIC PACTBOPBI M PACTBOPUTCIINM, KOHIICHTpAIIUS KO-
TOPBIX BBIPAXCHA B DKBUBATCHTAX.

6.2 Bona xnacca «peaktus», Tty | [1]

6.3 Cyinbdar kanmus (3CdSO,-8H,0), xucnslit pactsop (150 r/am?)

Pacteopsior 150 r cyibdara kaamMus B Boje (mpumevanue). Jobasnsior 10 cM® pa3daBieHHOU cepHOIA
kuciaorsl (H,SO,) (nmpuMeyanue) v J0BOIAT 00bEeM pacTBOpa 10 | IM° BOMOIA.

[Ipumevanue — Hpenynpexaenne — PacTtBop cyabgara KaaMHud SA0BUT. BO3MOXKEH CMEPTEIBHBIA UCXON
[IPU IporaaTblBAHUU U BABIXaHUHW. VI3BeCTHBIN KaHleporeH (IpoBepeH Ha JXKUBOTHBIX).

PacTBOp cepHONH KUCIOTHI BBI3BIBAET CHUJIbHBIC OXKOTU. BpeJeH WIKM CMEPTEJBHO OIAceH IPU MPOorjaTbIBAHUU
WJIU BIABIXaHHU.

6.4 WMonun xamus (KJ), crannaptusiii pacteop (0,1 Mob/ M)

Pacteopsior 17 r itonuna Kaiusi, B3BelleHHOro ¢ TouHocThio 10 0,01 r, B 100 cM® BOABI B MepHOIA
KOJIOE BMECTUMOCTBIO | AM® 1 10auBatoT 10 | IM?, 3aTeM TOYHO PacCUUTHIBAIOT MOJSIPHOCTS.

6.5 2-TIpomano:n

Ecnu 2-niporaHon He UHTMOUPOBATH, TO B HEM MOTI'YT 00pa30BaThCS IMTEPOKCU/IBI 110 BO3JCUCTBUCM
BO3/1yXa IIPpU XpaHCHMUU B KOHTeUHepe. Koraa sto nmpous3ouaer U 2-IIporiaHo] UCTIAPUTCS J10CyXa, MOXKET
MMPOU30UTU B3PHIB.

Ecinu ecTh moao3peHUe Ha 00pa30BaHUEC TNICPOKCUAOB, OHU MOTYT OBITh VIAJICHKI MEPKOJISILIUCH yepes
KOJIOHKY C aKTUBUPOBAHHOM OKHUCHIO ATHOMUHUS.

I1 PHUHMCHAHHNC — H])ElIyH])E)KI_IEHHE — 2—H§)OH3HOH OI'HCOITACCH, JICTKO BOCILUTAMCHACTCA.

6.6 Hutpar cepedpa (AgNO,), cTannapTHblil cniuproBoii pactsop (0,1 Mons/nM?)

* [lpurogeH 0001 npudop, JAOMKWU PaBHYIO UKW JYYLIVIO TOUHOCTD.
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PactBopsior 17 r Hutpara cepeopa B 100 cM” BOIbI B MEPHOU KOJIGE BMCCTUMOCTBIO 1 IM® 11 TOBOAST
10 METKH 2-T1poraHosioM (99 %). XpaHsIT B TeMHOU OYTBUIKE U ITPOBEPSIIOT TUTP AOCTATOYHO YacTO, YTOOBI
3apUKCUPOBATH U3MCHEHUE MoJisipHOoCcTH Ha 0,0005 uiiy 0osbliie eAMHMULL.

[Ipumevanune — ag ymaneHHUs repeKkuceli, KOTOpble MOIYT 00pa30oBaTbCsl IPU XpPaHEHUU, IIPOITYCKAIOT
2-TIpOTIAHOJ Yepe3 KOJTOHKY ¢ AaKTUBUPOBAHHONU OKUCBHIO AJIOMUHUS;, TIPUCYTCTBUE HEYHATEHHBIX ITepEeKUCEH MPUBOIUT
K 3aHWXXEHHBIM pe3yabTaTaM. Eciy crmupT NMpoTeCTUPOBAH U YCTAHOBJICHO OTCYTCTBUE TMEPEKUCEN, 3Ty MPOLEAYPY HE
BBITIOJTHSIIOT.

6.6.1 Ycranoska Ttutpa

JI71s1 ycTaHOBKM TUTpa 100aBIsIIOT 6 Karejlb KOHLUCHTpUpoBaHHOU a3oTHON Kuciaotel (HNOy) rmioT-
HOCTBIO 1,42 Kk 100 cM’ BOABI B BHICOKMUIT XUMUUYCCKUI CTaKaH BMECTUMOCTBIO 300 cM’. VAalasioT OKUCbI
a30Ta KUIIgYeHHeM B TedeHUe 5 MUH. OXilaxaaroT A0 TeMIlepaTypbl oKpyxKarwliueil cpeabl. [lumnerkon
BMECTUMOCTbBIO 5 ¢cM® nobarnsior B crakaH 0,1 mosb/aM® pactBopa KJ U TUTPYIOT pacTBOpPOM HUTpaTa
cepebpa, BbIOMpAsi KOHEUHYIO TOUKY Ha U3TMOEe KPUBOM TUTPOBAHUSI.

I1 PHUEMCHAdHHNC — H])EII}’H])E)KI_IEHHE — KOHH%HTQH{)OB&HH&H a30THAasl KHUCJIOTa SI10BUTA. BBI3BIBACT CUJIbHEH -
HiMEC OKOIH. Bpﬂﬂ}ia NI CMECPTCJIBHO OIMAaCHA IMPHU INMOTAHHMHU U BABIXaHHUH.

6.7 Hurpat cepebpa, craHaapTHbIi criuptoBoit pactop (0,01 mMosb/am?)

[oToBdaT exenneBHO 13 0,1 MOJb/AM® CTAHAAPTHOTO CITUPTOBOTO PACTBOPA HUTpATa cepedpa. [Tuner-
kot BBOAgT 100 cm® 0,1 Monb/aAM® CTaHAAPTHOrO pacTBOpa B MEPHYIO KOJIOY BMCCTUMOCTBbIO | IM° u
AOBOJST OO METKH 2-ITPOITAHOJIOM. 3aTeM TOYHO PACCUUTBLIBAIOT MOJISIPHOCTD.

6.8 PactBop cyabduna Harpus (10 r/am?)

Pacteopstior 10 r cynsduna cepedpa (Na,S) B Boae u nonausaior 10 | aM® Bonoit. CBexuil pacTBop
rOTOBST IO HECOOXOAMMOCTH.

6.9 Cepnas kucinora paszbaBiacHHas

OCTOpPOXHO pa30aBiIgOT OAUH 00BEM CEpHOU KUCIIOTH! (ILTOTHOCTL [,84) B IIITU 00BCeMAaX BO/IHI.

[IpumMmevanune — [HdobaBneHHe cepHOU KUCIOTHI MPUBOIWT K Pa30TPEBY, MMO3TOMY CJEAYET XOPOIIO IepeMe-
HIMBaTh pacTBOp. EciyU Boga HauMHAaET 3aKWIIaTb, TO Iepel Ao0aBJIcHHUEM OOJIbIIOr0 KOJHWYECTBA CEPHOUM KUCIIOTHI
pacTBODP cieayeT oxyaauTb. CeayeT OTMETHUTD, YTO TPEOYIOTCS orpaHUyeHHbIe (orpeleacHHbIe) 00beMbl JJI51 CMELIe-
HHUS, TaK Kak 14 | e pacTBoOpa cyjbdara KaIMUa He00X0AMMO UMETh TOJIbKO 10 M pa30aBJIeHHONU CEepHOU KUCIOTHI.

6.10 PacTsopuTesb 11 TUTPOBAHUS

MepkarnTaHbl ¢ HU3KMM MOJCKYJISIDHBIM BECOM, OOBIYHO OOHAPYXXUBACMbIC B OCH3UHE, TCPSIOTCSI U3
pacTBOpa I TUTPOBAHUS TPU UCITOJIb30BAHUN KUCIOIO PACTBOPUTEIIS.

g onpenesieHUS MepKarTaHoOB ¢ 0oJiee BBICOKMM MOJICKVJISIPHBIM BECOM, OOBIYHO BCTPCUAIOLLIMXCS
B KCPOCHHAX, ABUAIMOHHBIX TYPOMHHBIX TOIUIMBAX WU JUCTUIJISITHBIX TOILTMBAX, MPUMCHSIOT KUCJBIN
pPACTBOPUTED LTI TUTPOBAHUS 118 JOCTUKECHHUS OoJiee OBICTPOTO PpAaBHOBECUS MEKAY ITOCIICA0BATECIbHBIMHU
no0aBKaMM TUTPAHTA.

6.10.1 LlemoyHo#l pacTBOPUTEIDL JIJIST TUTPOBAHUS

Pacteopsiior 2,7 r Tpuruapara ykcycHokucioro Harpust (NaC,-H;0,-3H,O) unu 1,6 r 6e3B01HOTO
ykcycHokucioro Hatpusi (NaC,-H;0,) B 25 cM® BOIbI, HE COIEPXAIICi pAacTBOPEHHBIM KUCJIOPOI, U
RIUBAIOT B 975 cm® 2-miponanona (99 %) (nmpumecuanue K 6.6).

[Ipy HCOOXOAUMOCTH €XKCIAHCBHO IMEpead NMPUMCHCHUCM VIAISIOT PACTBOPCHHBINM KUCTIOPOd, OBICTPO
MpoIrycKas a30T 4epe3 pacTBOP B TedeHHUe 10 MUH; pacTBOP XPAHAT B VCIOBUSIX, 3allUILCHHBIX OT aTMO-
c(pepHOro BO3AyXa M CBCTA.

UToOBI MakCUMalbHO VMCHBIUIUTL COACPXKAHUE PACTBOPECHHOIO KHUCIOpOoAa IMPU XPAHCHUU, Tepell
repMeTH3alye KOHTeHepa ¢ paCTBOPUTEIICM Haj IMOBEPXHOCTBHIO IMMOCJICAHEIO CO3/1al0T aTMoc(depy a30Ta.

6.10.2 Kucaplii pacTBOPUTEIID IS TUTPOBAHUS

PactBopsiior 2,7 r tpuruapara ykcycHokucioro Hatpus (NaC,H;0,-3H,0) unu 1,6 r 6e3B0HOTO
ykcycHokucaoro Hatpust (NaC,H-0,) B 20 cM® BOAbI, HE colepxXKalllell KHUCIOpoaa, BIMBAIOT B 975 cm’
2-niponiaHofa (99 %) u nobapnsioT 4,6 cM® JeAgHON YKCYCHOU KUCTOTHI.

ExenneBHoO repen IMpUMECHCHUEM, €CJIM 3TO HEOOXOAMMO, Yepe3 pacTBOP OBICTPO ITPOITYCKAIOT A30T
B TeucHUEe 10 MUH IS yvaajgeHUs pacTBOPCHHOIO KUCIopoaa. PacTBop XpaHST B YCIOBUSIX, 3alIUILIEHHbBIX
OT aTMOC(MEPHOro BO3ayXa U cBeTa. YTOOBI MAKCUMATBHO YMCHBILIWUTL COJACPXKAHUEC PACTBOPCHHOTO KUCIIO-
poJa ITpU XpaHCHUHU, TIepea repMeTU3aliMeil KOHTCHHEpa ¢ paCTBOPUTEIIEM Hall €ro MMOBEPXHOCTHIO CO3/1AI0T
aTMoOCdepy a3orTa.

6.11 TlonmupoBouHast bymara MM TKaHb, CPeAHUUN pa3Mep yacTull adbpasuBa 16—20 MKM.
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7 OT1O00p npood

7.1 Obpaze1rr oTOUPAIOT B COOTBETCTBUU C TpecOboBaHUSIMU [S]| uau [6].

7.2 MetunMmepkanTtaH (MCTaHTHOM ) KUTTUT TpH 6,2 °C U MOXET IIPUCYTCTBOBATL B HEATHIIUPOBAHHOM
OeH3UHe. Eciu nmpucyTcTBUE MepKaliTaHa U3BECTHO MJIU ITPEATOJIaraeTcs, oopasell A1 UCTILITAHUS CIICAYeT
XpPaHUTD ITPU TeMrIiepatype HUXe 4 "C, 4TOObI ITPECAOTBPATUTE ITOTCPIO M3 HCTO MEpKAaIriTaHa.

8 IloaroToBka anmapaTypbl

8.1 CrekiasiHHbIN 3JeKTpo/

[Tocne Kaxaoro pydHoro TUTPOBAHUS WJIM CEpUU TUTPOBAHUI B CJIydae aBTOMAaTUUYCCKUX CUCTEM
TUTPOBAHMS JICKTPOJ MPOTUPAIOT MSITKOW YUCTOM TPSAIOUYKON U ortosackupaloT Bojoi. [lepuoanuecku
(He MeHee OJJHOIO pasa B HEACIO) OUUILAIOT 3JIEKTPoA, NoMeliuBas UM He 0ostee 10 ¢ X004 HbI pacTBOp
XPOMOBOI1 KUCJOTBI. MeXXay TUTPOBAHUSIMU HIDKHIOO ITOJTOBUHY 3JICKTPO/IA XPAHST IMOTPYKCHHOU B BOJY.

1 PUMCHAHHWNC — HDEJ_IYII])E)KJ_IEHHE — PaCTBOp XpOMOBOﬁ KHCITOTBI BBI3BIBACT CHUABLHBIC OXKOI'M, IMPpHM3HAH-
HBIN KAaHOCPOI'CH, CUJIBHBIN OKWUCIUTEbE — KOHTAKT C APYVIUM MAaTCPHUATOM MOXKCT BbI3BATh 1MOXKAP, TMI'POCKOITHMYCH.
B f)aBHOﬁ CTEIMEHU MOIKET ObITh UCITOJb30BAH OYUILAIONINUU DACTBOD, CBOOOJHBIA OT XPpOMd.

8.2 Daekrpon U3 cepedpa/cyiabhuaa cepedpa

ExxeaneBHO repen UCITONb30BAHUECM 3JICKTPOI MMOKPHIBAIOT CBEXKUM CYJILMUAOM cepedpa, KakK YKa3aHo
B 8.2.1—8.2.5.

3.2.1 DiexTpoa MmoavupyroT MEJIKO3CepHUCTOU HaXIadyHOU TKaHbio No 00 10 MnosgapiieHUS YUCTOU Ce-
peOpSTHOW TMOBEPXHOCTHU.

8.2.2 DeKTpoJl CTABAT B pabouee MmogoxeHue u morpyxatoT B 100 cM?® pacTBOpUTENS TS TUTPOBAH US,
conepxkauiero 8 cm® pactropa cyibhuaa Harpus (Na,S).

8.2.3 W3 B10opeTKU IpU MepeMelIMBAaHUU MeieHHO no6apnsgior 10 em® 0,1 Mosib/aM? pacTBOpa a3oT-
HOoKUcIOoro cepedopa (AgNO,) B TeucHue 10—15 MUH.

3.2.4 BbIHUMAIOT 3JICKTPOJ U3 pacTBOpPa, NMPOMBIBAIOT BOAOW U ITPOTUPAIOT MITKOMU YUCTOU TPSI-
[TOYKOMU.

3.2.0 B rmpomexyrkax MexXIy TUTPOBAHUIMHM (KaK IIpU PyYHOM, TaK W IIPU aABTOMATUYECKOM)
SICKTPONbI OMYCKAIOT He McHee yeM Ha 5 MuH B 100 cM® pacTBopuTens it TUTPOBAHUS, CONCPXKAIICTO
0,5 cm? 0,1 Monb/IM® pacTBOPA a30THOKUCIIOTO cepedpa.

9 IlpoBeneHne MCHbITAHUA

9.1 Onpeneienne NJIOTHOCTH

Ecinu obpazell u3MepsioT 1o 00beMY, TO TVIOTHOCTB ONPEACISIOT MeTtodaMUu | 3| unu |4] HermocpeacT-
BCHHO IIPU TeMIIECpaType oTOOpaA MpOoObl UIIX TPH OIMPEACTICHHON CTAHAAPTHOM TeMIIEpaTrype ¢ IMOCIICAVIO-
[IUM TIePeCcYeTOM C ITOMOLIBIO TAOIMIL UBMEPECHUS ITapaMeTPOB HEPTU U HEPTECITPOAVKTOB | 2| K TeMITeparype
OTOOpa IPOOHI.

9.2 Yiaaaenue cepoBoaopoia

OG6pasell UCIBITHIBAIOT KayecTBeHHO Ha ceposonopon (H,S), BcTpsxuBas 5 cM® obpasia ¢ 5 oM
KHMCJIOTO pacTBOpa cepHokUcaoro kagMusd (CdSO,).

Ecnu ocanok He MOSBISIeTCS, TIPOBOAST aHAIU3 00pa3lia B COOTBETCTBUU € 9.3.

Ecnu nogsiasieTcsd XKEAThIM OCaJ0K, CCPOBOAOPO/L VAAISIOT.

/111 3TOro 00beM 00pasla, B TPU-YCTHIPE pa3a OOJIbLIWHI, YeM TpeOveTCs IS aHalu3a, ITOMCIIAIOT B
ACTUTEIbHYIO BOPOHKY, COACPXKALILYIO KUCIbIM pacTBOp cyibdara kaamusg (CdSO), B KoIMyecTBe, paBHOM
MMOJJOBUHE 00BbeMa 00pasla, U SHEepruyHo BCTpaxuBaloT. CIIUBAIOT U BbIOPACHIBAIOT BOAHVIO (Da3y, coaep-
KAy KeldTbld ocanok. [1oBTOpSiOT sKcTparupoBaHUE JPYyroy IopUMel KHUCJIOTO pacTBOpa cyiabgara
kaamug. CHOBa CIUBAIOT BOAHVIO (Da3y M MPOMBIBAIOT obBpasell TpeMsl MOpHUsSIMU BOAbl Mo 25—30 cMm?’,
BbIJIMBAS BOJY ITOCJC KAXXA0ro MPOMbIBAHUS.

DUnbTpyIOT YIVICBOAOPOA 4cpe3 OyMaxHblil puiabTp. IlpoBoasaT ucnbiTaHMEe HEOOIBLILION ITOPLIUU
MMPOMBITOTO 00pa3la B IMPOOUPKE ¢ HEOOJIbIIUM KOJIHUYCCTBOM pPacTBOpa CEPHOKMUCIIOTO KaJIMUS.

Ecinu nanpHeH1ero BuIaJeHusd ocajka HE IMPOUCXOIUT, IIPOBOIST AHAIM3 B COOTBCTCTBUU € 9.3.

Ecar ocanok mosBIIsIeTCs, IMMOBTOPSIOT 3KCTparuposaHue ¢ pactsopoM CdSO, 10 MOTHOTO yaaacHUS
CCPOBOAOPOJIA.

4
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[Ipumeuvanue — llpeaynpexxaenne — HeKoTopble OCH3UHBI TIPIMON MEPETOHKH, OCOOEHHO TMOJYYECHHBIE U3
MPUPOIHBIX TA30KOHACHCATOB, MOTYT COJAEPKATh 3HAYUTEAbHBIE KOJUYECTBA KaK HU3KOMOJIEKY/ISIPHBIX MEPKAITAHOB,
TaK U pacTBOPEHHOM 3JIECMEHTHOM Cepbl, KOTOPbBIE MPU HArpeBaHUM B YCJIOBHUAX MEPErOHKNW MOTYT BBIACIATH CEPOBO-
popoa. I[lostomy B miponecce vaajeHUs CepoBOAOpoaa (M IMOCJE ero IMOJHOIO BBIACICHHS) XKeaTeJbHO 00pasel He
HarpeBarTh.

9.2.1 Ecnay nmonydcHHbIC pe3yabTaThl UCTIBITAHUS HE SBIISIOTCS AapOUTPAXKHBIMU U UMCETCS ITPOTOKOJ
rapaHTHUY KadecTBa/KOHTpoJ1s KadyecTBa (QA/QC), MOXET ObITh UCITOJIB30BAHO AJIbTEPHATUBHOEC UCITBITAHUC
Mo vIaJcHUIO cepoBojopoaa (IpuinoxeHue A). B 3Tol mpoueaype HUCIIONB3VIOT OyMmary, IPONMUTAHHYIO
aleTaToM CBUHLA U OMKapOOHAaTOM HaTpUS.

9.2.2 g apOuTpaxHbIX LEJICH UCITOABb3VIOT CIIOCOD, AeTaIbHO MpeiacTaBiIeHHBIN B 9.2, [1pu Heap-
OUTPAKHOW CUTYaAllUUM IPOBOAST OOBIYHBIN KOHTPOJIb ITO OUYUCTKE.

9.3 20—50 cM® UCXOAHOrO WM 006pabOTAHHOrO 00pa3lia MOMCIIAIOT B XMMUUCCKMN CTakaH IS
TUTpOBaHUS BMecTUMOCTbIO 300 cMm?, conepxariiero 100 cM? COOTBETCTBYIOINICTO PACTBOPUTEIS /LIS TUTPO-
BaHUs. CTakaH [TOMellaloT Ha TUTPOBAIbHBIMA CTEHA WJIM aBTOA034aTOP aBTOMATUUYCCKOM CUCTEMbl TUTPO-
BaHus. [lpu npuMeHeHUU aBTOMATHUYECCKOW CHUCTEMbl TUTPOBAHUS BOCIIPOU3BOJST YCIOBUS UCTILITAHUS,
yKaszaHHbIec B 9.3.1—9.3.3. Peryaupytor nonoxeHnue CTeHAa 119 TUTPOBAHHNS TaK, YTOObI 3JICKTPOAbI ObLTU
MOTPYXKEHBI HATOJOBUHY.

broperky Hamonusiior 0,01 MoOJb/IM® CIIUPTOBBIM PacTBOPOM a30THOKHUCTOro cepedbpa (AgNO;) u
[MOMCLIAIOT TaK, YTOOBI €¢ HOCUK 0KA3aJICs ITPUOIN3UTEIIBHO HA 25 MM (1 11011M) HUXKE ITOBEPXHOCTH KUJAKOCTU
B cTaKkaHe. PeryiupyioT CKOpoCTh MCILUAIKM JJIS 3HEPTUYHOTO IepeMellIMBaHus 0e3 pa3opbI3rUiBaHUSI.

9.3.1 3amucbIBalOT UCXOJHbIEC ITOKA3aHMs OIOPEeTKU U ITOTeHIIMala 31eMeHTa. OObIYHbIC TOKA3aHUS
U3MEPUTEIJILHOTO IIpUdopa IMpy HAJIMYWU MEPKaAIITAHOB HAXOASTCS B AUara3zoHe oT MUHYC 250 MB 10 Munyc
350 MB. To6aBrsioT cooTBeTcTRYIONIME Majble mopiuu 0,01 moms/cM? pactBopa AgNO; U TTocse yCTaHOB-
JJEHUS IMOCTOSIHHOTO ITOTeHIIMala PerucTPUPVYIOT ITOKA3aHUS OIOPeTKU U UM3MEpPUTEIbHOTO Ipudopa. I1o-
TCHIIMAJ CYUTACTCS MOCTOSTHHBIM IMTPU OTKJIOHEHUU He Oosiee 6 MB/MuH.

[IpuMeyaHu4

| Ecny mosyyeHHBIE MMOKa3aHUS TIOTECHIIMAIA CBEXKEIPUTOTOBJIEHHBIX 3JEKTPOJ0OB HEYCTOMYMBBI, BO3MOIKHO,
YyTO 3JICKTPOAbl COOTBETCTBYIOUIUM 00pa3oM He 0o0paboTanHbl. OOBIYHO 3Ta TPYAHOCTb HMCUE3ACT IPU ITOCICAYIONINX
TUTPOBAHMHSIX.

2 B HeKOTOpBIX MpUbOpaxX airedOpanyeCcKUi 3HaK ITOTEHLMATIA MOXKET 0Ka3aThCs TIPOTUBOIIONOKHBIM.

9.3.2 Ecay Ha Kaxayio ImopLMio pacTBOpa a30THOKUCIIOrO cepedpa U3MCHEHHME ITOTeHIIMATA HEOO0Ib-
1oe, 106aBag0T 00beMbl 110 0,5 cM”. [1pu U3MeHeHUU NoTeHIMaa 6oee yeMm Ha 6 MB/0,1 cM” HCTIONB3YIOT
nopiuu 0,01 mons/nM® pactBopa AgNO, oosemom 0,05 cm’. Jlo KOHCUHOI TOYKH TUTPOBAHUS JUTS ITOJTY-
YeHUS ITOCTOSHHOTO IMOTeHIIMAIa MOXKET ITPOUTU 5—10 MUH.

HecmoTrpss Ha HEOOXOAMMOCTH JOCTHKCHUS VCJIOBUU PaBHOBECUS, INMPOJAO/LKUTEILHOCTL TUTPOBAHUS
NOJKHA OBITH KAK MOXKHO KOpo4e, YTOOBI U30¢XKATh OKUCIJICHUS COCAUHECHUN Cepbl aTMOC(ECPHBIM KUCTIOPOIOM.

Hauaroe TutpoBaHUC HEIb3S IIPEPLIBATL U 3aTCM ITPOJOIXKATE.

9.3.3 TurpoBaHUC MTPOAOIKAIOT A0 TCX IMTOP, I[TOKA U3MCHCHUC ITOTCHIIMAIA 3JIEeMCHTA OT J100aBJICHUS
0,1 cm® 0,01 monb/am® pactBopa AgNQ; HE CTAHET OTHOCHUTCIBHO MOCTOSHHBIM. [loTeHIMAT CYMTAIOT
[TOCTOSTHHBIM, €CJIM OH U3MeHseTCS McHee yeM Ha 6 MB/MunH. TurpoBaHHBIN pacTBOD YIAISIOT, XOPOIIO
MMPOMBIBAIOT 3JICKTPOAbI CHayala CIIUPTOM, 3aTCM BOAOU U BBITUPAKOT CYXOU TPSITIOYKOM.

[Ipu npuMeHEeHUU ABTOMATUYCCKOUW CUCTEMBI TUTPOBAHUS XOPOILO OITOJACKUBAIOT 3JIEKTPOABI CITUD-
TOM, 1aBasl BO3MOXHOCTb M30BLITKY CITUPTA CTCUb C 3JICKTPOAA, 3aTeM TIepeXOoIsaT K CJICAVIOLICMY 00pasily.

Mexay rmocie1oBaTeIbHBIMU OITPEACICHUSIMU (MJIU CEPUU OIIpeAc/IeHUH B ciiydac aBTOMAaTHUYCCKOU
CUCTCMbI TUTPOBAHUS) B OJIUH U TOT XKC JCHb 3JTCKTPOAbl XPAHIT B COOTBETCTBUU C 8.1 U 8.2.5.

9.4 EXEAHEBHO MU ITPHU HECOOXOAUMOCTHU ITPOBOJLT XOJIOCTOM OITBIT B COOTBETCTBUU ¢ 9.3—9.3.3 0¢3
BBCACHUS UCITBITYEMOIO 00pa3lia.

10 Pacuer

10.1 MaccoByio 0110 MepKariTaHOBOUM Cephbl B IPOLICHTAX B 00Opasliec pacCYUTHIBAIOT CIICAYIOIINUM
00PA30OM:

cepa MepkanTtaHoBast = (AM(A, — Ay) x 3,206)/ W (1)

T
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cepa MepkantaHoBast = (AM(A, — A,) x 3,206)/(d x V), (2)
rne A; — o0beM pacTBOpa a30THOKMUCIJIOTO cepedpa, CM”, U3pacXOJOBAHHBIN IS IOCTUXKEHUST KOHIIA
TUTpOBaHUS 0KOJ0 ru1roc 300 MB (pucyHoK 1), Koraa oopasell IBISICTCS OTTUTPOBAHHBIM;

Ay, — 00BEM pacTBOpPa a30THOKUCIIOTrO cepedpa, cM>, U3PACcXOI0BAHHBIN JUTSI JOCTUXKCHUS KOHIIA TUT-
poBaHUdg 0KOJ10 1toc 300 MB (pucyHok 1), Koraa OTTUTPOBAHHBIM SBJISICTCH XOJTOCTOM OIIBIT.
(3aMCTUM, YTO JAPYIrue U3MCHEHHUS B KO3 PULIMCHTAX VPABHECHUS OTCYTCTBVIOT):;

d — TJIOTHOCTbH 00paslia Mpu TeMreparype ero oréopa, r/cm:;

M — MOIIpPHOCTL pacTBOpa a30THOKMCIIOIO cepeopa;

W — macca obopasua, T;

3,206 — 100 x r MWLM /3KBUBAJICHTA CCPbl B MCPKAITaHC;

) — 06beM 06pa3na, cM-.
2 3
-600
Cynbuna
400 1 cepebpa
2
= ~200
O
=
- |
I
2 0
E Mepkantng | Cynetug
cepebpa cepebpa
+200—
+400—
|

ObbeM pacTBopa a3oTHOKUCIOro cepebpa, cm®

] — MCPRAITTAHbI, 2 — 3JIeMEHTHAad Cepd ¢ N30bITKOM MEPKAITTAHOBL, 3 — MEPKAITTAHbBLI € U30bITKOM CCPbI

PucyHok 1 — KpuBsie MOTEHIUOMETPUYECKOTO TUTPOBAHUS

11 O0OpabdoTka pe3yabTaToB

11.1 O0padoTka pe3ybTaTOB

CTposIT KPUBYIO MOTEHIIMOMETPUUECKOTO TUTPOBAHUS, HAHOCAT 061me oobeMbl 0,01 Mob/nM® pac-
TBOpA a30THOKUCIIOroO cepedpa OTHOCUTEIIBHO COOTBETCTBVIOLIMX ITOTEHUMAJIOB 3JIeMcHTa. BriOuparor
KOHCYHVIO TOUYKY ITPU HAUOOJIeE IMTOTOXKUTEIbHOM 3HAYCHUU CAMOT0O OTBECHOTO y4aCTKa KAXIOT0o «CKadykKa»
Ha KPUBOU (CM. PUCYVHOK ).

(dDopma KpUBOM TUTPOBAHUS 3aBUCUT OT NMpUOOPOB. OJIHAKO KOHCYHYIO TOUKY CJICAYET MHTECPITPETH -
poBaTh, Kak vkazaHo B 11.1.1—11.1.4.

11.1.1 Toabko MepKanraHbl

KpuBass TUTpOBaHKS 00pa3la, B KOTOPOH INPUCYTCTBYIOT OAHM MCpPKAaIlTaHbl, [IpUBCACHA HA pPUCYHKE |
Mpy MoTeHLMale, paBHOM WJIM OoJiee oTpuuareabHOM, yeM MuHyc 250 MB. Ilpu sTomM KomeuHast Touka
AOCTUTACTCS, KOrja ITOTCHIIMAT U3MCHSIETCS McHee yeM Ha 6 MB/MUH, M 3TO M3MCHCHUE ITOTCHIIMAIA
VYMEHbIIACTCS € J00aBJICHUEM KaXJI0U IMOPHMU TUTPAHTA.

11.1.2 DnemMeHTHasa cepa U MepKarTaHbl

[IpucyTcTBUE B 00pa3le 3JICMEHTHOU cepbl U MEPKaIITAHOB ITPUBOAUT K XUMUYECKOMY B3aUMOACH -
CTBUIO U ITPU TUTPOBAHUU B UCITOJIB3YCMOM PACTBOPUTEIIC OCAXJIAeTCs Cyibpua cepeopa (Ag,S).

11.1.3 Eciu B obpasue mpucyTCTBYET M30BITOK MEpPKAaIITAHOB, TO KOHCLL OCAXIeHUS Cy/Ib(puia ce-
peopa (Ag,S) MPOUCXOAUT IMPHU TToTeHIMae oT MUHYC 350 MB 10 Mmunyc 350 MB 1 3aTeM cieayer ocaxkaeHue
MepKarTtuia cepedpa 1o KoHedyHou Touyku rutroc 300 mB (pucynoxk 1, Kkpuag 2).

6
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Tak kKak Bechb cyiabui cepebdpa obpal3yeTcss M3 3KBUBAJICHTHOTO KOJIUYECTBA MepKallTaHOB, IS
pacyeTra MepKarnTaHOBOUM cepbl HCOOXOAUMO IIPUMEHSTD ITOJIHOE TUTPOBAHUE N0 KOHCUHON TOYKU 00pa3o-
BaHUS MEpKaIlTUI0B.

11.1.4 Ecnu B obpa3siie MPUCYTCTBYET U3OBITOK 3JICMCHTHOUW CEpbl, TO KOHCILL OCaX/IeHUS Ccyabduia
cepedpa doepyT B TOH Ke obsactu (+300 MB), Kak U B ciiydae MepKaIrTHAOB cepedpa, U pacCUYMTBHIBAIOT Kak
MepKarTaHoBYIO Cepy.

12 I'apanTuga kayecta (QA)/kKontpoabr Kadectsa (QC)

12.1 IlpoBozas npoiueaypy KOHTPOJI KadecTBa UcTibITaHU (QC) rmpu aHaIM3¢e KOHTPOJBHOTIO 00pa3-
[1a, yoexaaloTcs B IIPABUJILHOCTU padOThI IIpUOOPA U BBHITIOJTHCHUS IMTPOUCAYPBI UCTIBITAHUSI.

12.1.1 Eciau nmporokoibl QA/QC nmojaydyeHbl B YCTAHOBJICHHBIX VCIIOBUSX UCIIBITAHUN, TO OHU MOTVT
MMPUMCHSITBHCS AJIS1 MMOATBCPXKIACHUS HAACXKXHOCTHU Pe3yIbTAaTOB UCITBITAHUS.

12.1.2 Ecinu nporokonbl QA/QC He OCHOBAHbI Ha YCTAHOBJICHHBIX YCIIOBUSX UCIIBITAHUS, TO AJIM
QF/QC crneayer UCITONbL30BaTh MPpUITOXKEeHUE B.

12.1.3 Ilpu orcyrcTtBuu yrBepKacHHOTO IpoTtokosa QA/QC mnmpuioxeHUe b MOXHO MUCITOIB30BATH
Kak cucremy QA/QC.

13 ToyHOCTDh M OTKJIOHEHUE

13.1 Touynocth

13.1.1 TouHocTh MeTOAA, MOMYYCHHAS! CTATUCTUYCCKUM UCCIICAOBAHMEM MCXKIIA00pATOPHLBIX PE3YIIb-
TATOB MCITBITAHUSI.

13.1.1.1 TloBTOpsieMOCTBH (CXOAUMOCTD)

PacxoxxaeHue MexXay ImocjaeaoBaTe/IbHBIMU pPe3yiibTaTaMU UCITBITAHUS, TMTOJYYEHHBIMYU OAHUM OIlepa-
TOPOM Ha OJHOMU arraparype B [TOCTOSIHHO AeUCTBYIOIIMX YCIIOBUSIX UCIIBITAHUS HA MACHTUYHOM UCCIICAY-
CMOM MAaTCpUa/IC B TCUCHUEC JIJIUTCIBHOIO BPEMECHHU ITPU HOPMAJIBHOM U IMPABUJIBHOM BBITIOJTHCHHUU METO/1A
WUCITBITAHUS, HE JOJKHO MPEeBBILIATL CIACAVIOILNUE 3HAYCHUS 00JIee YeM B OJIHOM CJIy4ac M3 JABaJlLAaTH:

Cxonumocts 0,00007 + 0,027 X, (3)
rne X — cpeaHeapudMeTruyeckass MaccoBasl J10JIs1 MepKalTaHOBOU cepbl, %.

I1 PHUHMCHAdHHC — KoanyecTBEHHO CXOOMMOCTD [MPpeACTaABJICHA Ha DUCYHKE 2.

0,0008

0,0006

0,0004

0,0002

donycTumoe pacxoxaenve, %, He 6Gonee

O 0,002 0,604 0,006 0,008 0,010
MaccoBasi gons mepkantaHoBoW cepbl, %

[ — TOBTOPSIEMOCTD (CXOOUMOCTD); 2 — BOCIIPOU3BOIAMOCTD

PucyHoK 2 — KpuBble TOUHOCTHU COAECPXKAHUS MEPKAIITAHOBOU Cepbl B OEH3MHAX, KEPOCHHAX, aBUALIMOHHBIX TYP-
OMHHBIX U JUCTUWIIATHBIX TOILJIUBAX
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13.1.1.2 BocimpousBoanuMocThb

PacxoxzaeHne Mexay ABYMS CAMHUYHBIMU U HC3aBUCUMbBIMHU Pe3VIbTATAMU, ITOJTVUYCHHBIMU PA3HbIMU
orricpaTopamMu, padboTarOLUIUMU B PA3HLIX J1a00OpATOPUIX HA UACHTUYHOM HUCCIICAYEMOM MaTepualle B TCUCHUE
AJTATCIIBHOTO BPEMEHM IIPU ITPABUJIBHOM M HOPMAJIBHOM BBITOJHCHUWM METOJA WUCIIBITAHUS, HE JOJIKHO
MPEBLIILATE CIICAVIOIIUE 3HAYCHUS OO0JIce YeM B OJHOM Cydae M3 IBaAlATH:

Bocmpouszsoaumocts 0,00031 + 0,042X, (4)

rae X — cpeaHeapudmMeTudecKass MaccoBasl A0S MepKalnTaHOBOU cepbl, % (cM. mpuMmevanue K 13.1.1.1).
13.2 OrtKi1oHeHue
OTKIJIOHECHUE AJIS ITPOLIEAYPHl HACTOSIIErO METO/1a UCIIBITAHUS HE OINpEeAeICHO.
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[TPJIOKEHWE A
(PEKOMEHAYEMOE }

AJIbTEPHATHBHBIA MeTO YIAJCHHS CepoBOIOpPOIA

A.1 Hasnauyenne

A.1.1 DToT MeToI rnpeaycMOTpeH KaK ajJbTepHATUBHBINM METOJ, C UCIOJb30BAHUEM KUCIOTI0 pacTBopa cyabdara
KaaMus (CM. IMpUMEYaHUsl B OCHOBHON MpOoOLIEIYPE).

A.1.2 DTOT MeTOoA HUCMOJAb3yeT OyMary, MPONMUTAHHVYIO aleTaToM CcBHUHLA (cM. npuMeyaHue K A.l.3),
WUCIBITAHUS HA MIPUCYTCTBUE CEPOBOAOPOAA U €ro yAAJIeHHUsI ODUMKaApOOHATOM HATpPUS.

A.1.3 3DTOT MeTOA JO/KEH HCIOJb30BATBHCS, KOrjga oo0pasel BJdgeTcd apOuTpaKHbIM 00pa3loM WM KOriaa
nporokogamMu QA/QC perjlaMeHTUPOBAH METOH UCIIbITaHUM. [1puMepsl, B KOTOPBIX OHU MOTYT ObITb MCITOJb30BAHBI,
MOTYT OBITH MTPpUMEPAMU 00pa3LOB PYTHHHOIO KOHTPOJISL.

[IpuyMevaHnue — OCTOPOKHO — ALETAT CBUHLA AJ0BUT, OIMACEH IS 340POBbS, MOXKET OBITb TOKCUYEH IIPU
MporjarbIBAaHUM, UHTAISLIUNA WIU IIPOHUKHOBEHUH Yepe3 KOXY.

A.2 CymHOoCTh MeTOoaa

A.2.1 CepoBoaopoa OIpeaeisiioT ¢ IMOMOLIBIO ITOJTOCOK (PUIBTPOBAIBHOM OyMaru, MPONMUTAHHBIX alleTaToM
CBUHLA W BBICYILIEHHBIX Tepe] UX UCMOJAb30BaHUeM. COOTBETCTBYIOILMM 00pa3oM TPHUTOTOBJCHHBIE TTOJOCHl TPU
MCITOJIb30BAHUM MEHSIOT CBOM LBET M3 0€J0ro B TEMHBIH 3a CUET OCaXJeHUs cyabdujia CBHUHLA TMOJ ACUCTBUEM
CEPOBOIOPOIA.

A.2.2 CepoBoaopoa YIAISIOT MHOTOKPATHON (TMOBTOPSIONIENCS) TIPOMBIBKOW BOAHBIM PACTBOPOM OMKapboHara
HATPUS 1O TOJHOIo OTCYTCTBUY B COOTBETCTBHUU C UCIBITAHUEM C alleTaTOM CBUHIIA.

A.3 PeakTusbl u MaTepua.ibl

A.3.1 Yuctota peakTHBOB

Bce peakTUBBI JOIKHBI COOTBETCTBOBAThL TpeOOBaHUAM 6.1 HacTod1Iero ctaHgapTa.

A.3.2 Moryr ObITb UCIIOJB30BAHBI TOBApPHbIE (MMEIOLIMECS B IIpOJazkKe) pacTBOpPbl M OymMara Iy WUCIIbITaAHWS,
€CJIM OHU COOTBETCTBYIOT TpeOOBaHUSIM 6.1,

A.3.3 Boanblii pacTBop ametata CBHUHIA

['oToBsT pacTBop auerara ceuHua [(CH;COO),Pb-3H,0], maccosoii noneit 5 %.

A.3.4 bymara ajast UCHBITAHNA ¢ HAHECEHHBIM HA Hee aleTaToM CBUHIA

CMauYUBalOT TMOJOCKHU (PUIIBTPOBAJILHOW OyMaru pacTBOPOM alieTara CBMHLA OO HACBILIEHWUS U OCTABJSIOT
COXHVTb.

[IpumMevaHnune — bymMaxkuble IMOJOCKHU pearupyloT ¢ CEpPOBOJOPOIAOM, MMO3TOMY MX HEOOXOAMMO CYHIUTH U
XpaHUTL B aTMocdepe, CBODOIHOU OT CepOBOAOPOIA.

A.3.5 Boansiid pacTBop OnKapOoOHaATa HATPHS

PactBopsror (50£1) r bukapdbonara Hatpus (Na,HCOy) B Bojge v gonuparor 10 1 am

A.3.6 bymara njs ncnbiTaHus

Mcrmons3yioT ctaHaapTHYIO JadopaTopHyio PUIbTPOBAIBHYIO OyMary, CIioCOOHYIO IOTJIONIATh pacTBOP aleTara
CBHHIIA.

J B MEPHON KOJI10€.

I1 PHUHMCHAHHNC — AKTUBHBIC Cy.TI'bd)If’IlIbI, COACDAKAULINCC! B GYMHI‘ﬁ, MCHIAKOT MCITBbITAHHMIO.

A.4 llpoBenenne UCHBITAHUA U YIAJIEHHE CEPOBOIOPOIA

A.4.1 Tlomeniaor MeJeHBbKYIO TOJOCKY OyMaru ¢ aueTaroM CBUHLA BHYTPb MaJEHBKOM IMOPUHHUH UCIBITYEMOIO
oOpasua. OkpaliuBaHue 0eclIBETHON IMTOJIOCKU B KOPUYHEBLIN MU UEPHBIN LIBET YKA3bIBACT HA MTPUCYTCTBUE CEPOBOAOPO/IA.

A.4.2 Ecau npUcyTCTBUE CEPOBOJOPO/IA YCTAHOBICHO, ITOCTYIAIOT, Kak yka3zaHo B A.4.2.1—A.4.2.6.

A.4.2.1 OtOupaloT rmopuurio obpasla, KoTopas SIBIASETCS TPEXKPAaTHOW WU YETbIPEXKPATHOU 00beMy, HEODXO-
AUMOMY Ul TIPOBEJCHUSI UCIIBLITAHUS, U [TOMEILAIOT €€ B JCJIHUTEIbHYIO BOPOHKY.

A.4.2.2 J1oBaBisioT 00beM pacTBoOpa bUKapboHaTa HATPHUSL, PaBHBIN ITPUOJIU3UTEIBHO ITOJTOBUHE 00bEMA UCTIBI-
TyeMOW IopHMU obOpasua, U TwarejabHo BeTpsaxubaloT. (llpeaynpexknenue — Ecnau oOpasen gaBiasieTcsl JIETYYUM, TO
HEODXOIMMO OCTOPOZKHO COPOCHUTH JII000E JABJICHUE [1apoB, KOTOPOE Pa3BUBACTCS IPU BCTPAXUBAHUU).

A.4.2.3 OCTaBIsIIOT COAEPKMMOE BOPOHKHU A0 paszaesieHUs ero Ha ape (asbl, BOIHVIO (pa3y CIUBAIOT U OTOPACHIBAIOT.

A.4.2.4 BHOBb UCIBITBIBAIOT YIJEBOJOPOAHVYIO (ha3y CO CBEXKEW OYMaKHOU TOJOCKOH, coiaepxXKallel auerar
CBUHIIA.

A.4.2.5 TlpogoskaloT rmpouece IMPoMbIBKH 10 OTPULIATEIBHON peakliMU Ha TIPUCYTCTBUE CEPOBOIOPOIA.

(Ilpenynpexaenmne — Ecau npuUCYTCTBYIOT BMECTE M 3JIEMEHTHAS Ce€pa, U MepKariTaHbl, TO MpPU [TOBTOPHOM
HarpeBaHMU [IPOMBITOrO o0Opa3sla BO3MOXKHO 00pa30BaHHUE CEpOBOAOPOIA, KOTOPOEC OyAeT OKa3sblBaTb BJAMUSHUE HAa
pe3yJIbTAT UCIBLITAHWS, [TO3TOMY HE CJIeAYeT MOBTOPHO HArpeBaTb MPOMBITYIO TMOPLIMIO 00pa3lia).

A.4.2.6 Ecan ucneiTyeMasl Iopuus MOJHOCTBIO CBOOOJHA OT CEpOBOJOPOAA, OIPEICIdIOT COAepKaHUue TUoJIa
(MepKaritaHa).
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[TPUJTOXEHWE b
(PDEKOMEHIYEMOE }

OcHOBHbBIC NOJIOXKEHUS KOHTPOJISI KA9eCTBA Pe3y.dbTATOB UCHBITAHUN 1151 MEeTOI0B ucnbiTanui D2

b.1 IlpoBoxas ripoueaypy KOHTpOJI KauyecTBa UcribITaHUM (QC) rpu aHar3e KOHTPOJIBHOIo obpasna, yoexkia-
IOTCS B IIPABUJILHOCTU padOTHI IIpUOOPA U BBITOJHEHUS TIPOLEAYDPBLl UCTIBITAHUS.

b.2 Ilepen npoBeacHUEM KOHTPOJIST KAUECTBA PE3YJILTATOB UCIBITAHUS (M3MEPUTEJIBHOIO IpoLiecca) Iojib30Ba-
TEJI0 METOAA HEOOXOAMMO IIPOBEPUTH CPEAHEE 3HAYCHME ONPEACTIsICMON BETMYUHBI U TPAHUYHBIE 3HAYEHUS KOHTPOJIb-
Horo oopasua aisa QC.

b.3 Jli1g ycTaHOBJIEHHUS CTAaTyCca CTATUCTUUECKOTO KOHTPOJISI BCETO IMpoLecca UCIIBITAHUSI PETUCTPUPVIOT PE3Yilb-
TaTbl QC M AHATU3UPVYIOT C MOMOILBIO KOHTPOJBHBIX KApT WU APYrol CTATUCTUYECKU PAaBHOLICHHOW TPOLICAYDHI.

[[pyyUHBL MOSIBJEHWS JIO0OBIX BBIMAAAIONINX JAHHBIX HOJIKHBI OBITH UCCaegoBaHbl. Pe3yabTaTbhl UCCICI0OBAHUS
MOTYT, HO HE 0043aTeJIbHO, YKAa3bIBATh HA HEOOXOAMMOCTh IMMOBTOPHON I'payUpPOBKU IpUOOpA.

b.4 Ilpu OTCYTCTBUM KOHKPETHBIX TPeOOBAHUM, TMPHUBEACHHBIX B CTAHAAPTE HA METOH HWCIIBITAHUSY, JacTOTA
npopeacHus QC ornpeaensieTcsl 3HAYCHUEM KayecTBa TMPOBOAUMOIO M3MEPEHUS, a TaKKEe CTA0OMJIBHOCTBIO Ipoliecca
MUCIBITAHWUS U TPEOOBAHUSIMU TTOTPEOUTES.

OOBIYHO KOHTPOJIBLHBIN obpaszel 11 QC aHAJTU3UPVYIOT Iepel] Kax/IblM UCTIBITAHHUEM IIpo0. Eciiu aHaIu3upyior
0OJIBLLIOE KOJMYECTBO 00pa3uoB, yacToTy QC yBEJIMYUBAIOT, OJHAKO, €CJAU BUAHO, YTO UCIIBITAHHUE HAXOAMUTCS 101
CTATUCTUUYECKHUM KOHTPOJIEM, YMEHBIIAIOT 4acToTy UCTIBITAHUS QC. ToyHOCTH KOHTpOJBHOro obpasua a1 QC repu-
OJIUYECKHU TMPOBEPSIOT I10 IMOKa3aTeJIsIM TOUHOCTU MeTtoda AST M.

b.5 Tumn KoHTpOJABHOrO 0Opasla o BO3MOXKHOCTHU BBIOUPAIOT MPEACTABUTEIbHBIM 1O OTHOILEHHWIO K OOLIYHBIM
npodam. Ha nepuon nposeaeHus UCrbITaHUU QC KOHTPOJBHBIE 00pa3lbl JOJIKHBI OBITH B JOCTATOYHOM KOJMYECTBE
U B YCJOBUAX XPAHCHUS JOJKHBI COXPAHSIThL TOMOI€HHOCTE U CTAOUIBLHOCTD.

b.6 IlpumeHeHue cTaTUCTUYECKUX Mpoleayp rnpuseacHo B [3] u [7].
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[TPJTIOXKEHWE B
(00s3aTeJILHOE)

IlepeyeHb HOPMATHUBHBIX JOKYMEHTOB, HCIO.Ib3YEMbBIX B CTAHIAPTE

| ACIM D 1193 Cneuudukauusga Ha BOAY-PECAKTUB

| ACIM D 1250 PykoBOACTBO 110 TADJIULIAM M3MEPEHUS IapaMeTpoB HEPTU

| ACIM D 1298 Metoa onpenejieHUs TUIOTHOCTU, OTHOCHUTEIBHON TUIOTHOCTU (YISJABHBIN BeC) WKW TUIOTHOCTU B
rpanycax APl ceipoil HePTH U KUAKUX HEPTENTPOAYKTOB apeOMETPOM

| ACI'M D 4052 Merton orpeaejeHHs INIOTHOCTU U OTHOCUTEIbHOU TUIOTHOCTU SKUAKOCTEN C MPUMEHEHHUEM
HHU(PPOBOTro rIOTHOMEPA

| ACIM D 4057 PykoBoacTBo 1o otoopy rnpod HedpTH U HEDTEIIPOAYKTOB BPYUHVIO

1 ACTM D 4177 PykoBOACTBO MO aBTOMATUUYECKOMY OTOOPY HepTU U HedPTEIIPOIYKTOR

| ACTM D 6299 PykoBOICTBO M0 MPUMEHEHUIO CTATUCTUYECKHUX MPOLCAYP OMNpeaeeHUs KayecTBa 151 OLCHKHU
pabOThl AHAJTUTUYECKUX U3MEPUTEIBHBIX CUCTEM
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