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MNpeancnoBue

1 NMOArOTOBIEH $egepanbHbiM rocygapCTBeHHBIM YHUTAPHBIM NpeanpuaTneM «Bcepoccuinckui
Hay4HOo-MccrneoBaTeNbCKUA MHCTUTYT cTaHaapTU3aLmMmM matepuanos n TexHonoruiny (Pryr «BHUMN CMT»)
Ha OCHOBe COBCTBEHHOrO ayTEeHTUYHOro NepeBoia Ha PYCCKU A3blKk CTaHAapTa, YKazaHHoro B MyHKTe 4

2 BHECEH TexHun4yecknum komuTteToM no ctaHgaptusaumum TK 52 «MpnpogHbIi U CKUKEHHbIE rasbl»

3 YTBEP>XOEH W BBEOEH B JENCTBUE Mpukasom depaepansHoOro areHTcTsa no TEXHUYEeCcKoMy
perynuposaHuio n Metponornm ot 25 cdespansa 2016 r. Ne 74-ct

4 Hactoswmin ctaHgapT ugeHtuded crtaHgapty UOP 163—10 «OnpepeneHve ceposogopoda u
MepKanTaHOBOW cepbl B XWAKWAX yrnesogopogax noTeHuMoMeTpudecknMm TutposaHuem» (UOP 163—10
«Hydrogen sulfide and mercaptan sulfur in liquid hydrocarbons by potentiometric titration»).

HavmeHoBaHWe HacTosLero cTaHaapTa usMeHeHO OTHOCUTENbHO HAMMEHOBaHWS YKazaHHOro cTaHdap-
Ta UOP ansa npusegeHus B cootsetctne cFOCTP 1.5—2012 (nogpasaen 3.5).

Mpy NpUMEHEHNN HacTosiero ctaHaapTa PekoMeHAyeTCsl UCMOoNb30BaTb BMECTO CCbINIOYHbIX CTaH-
[apToB COOTBETCTBYIOLME UM HaLMoHarbHble cTaHaapThl Poccuiickoi deaepalnm U MexrocyaapcTBeHHbIe
CcTaHgapThl, CBEIEHNA O KOTOPLIX NMpUBeAEHbI B AONOHUTENLHOM NpunoxeHun JA

5 BBEAEH BMNEPBbIE

lNpasuna npumeHeHus Hacmosiwe2o cmaHdapma ycmaHoseneHsl 8 FTOCT P 1.0—2012 (pas3den 8).
UHpopmayus 06 usMeHeHUsIX K HacmosiweMy cmaH®apmy nybrukyemcsi 8 exe200HOM (110 COCMOSIHUIO Ha
1 siH8aps1 mekyujeao 2oda) UHhopMayUOHHOM ykasamere «HayuoHaneHele cmaHdapmbl», a ogbuyuanbHbIl
meKcm U3MeHeHUl U ronpasok — 8 eXeMeCsIHHOM UHGHOpMalUUOHHOM yKazamerne «HayuoHanebHbie cmaH-
Gapmeli». B criydae nepecmompa (3aMeHbi) Uy OmMeHb!I Hacmoswe20 cmaHdapma coomsemcemeayiolee yee-
domneHue bydem oriybrukosaHo 8 briuxallemM 8biflyCKe eXeMeCsYHO20 UHOPMaUUOHHOZ20 yKazamers
«HauyuoHanebHbie cmaHOapmely. Coomeememesyioujasi uHghopMayusi, yeedoMieHUe U MmeKkcmbi pasmeLyaiom-
€5 makxxe 8 UHopmMmalyUoHHoOL cucmeme obuje2o nonb3o8aHuss — Ha oghuyuansHoM calime OedepanbHoz0
azeHmcemea o mexHU4ecKoMy pezynuposaHuro U Memporsnoauu 8 cemu UHmepHem (www.gost.ru)

© CrangaptuHgopm, 2016

HacToawuin ctaHgapT He MOXeT GbITb NOSTHOCTLIO MM YacTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH U pac-
npocTpaHeH B kayecTBe ouuMansHOro usaaHua 6es paspelueHus degepansbHOro areHTCTBa Mo TeXHUYEeCKo-
MY PEeryMpoBaHuio U METPOSOMUK
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HAUUWOHANBbHBIA CTAHOAPT POCCUMCKOW OGEQAEPALUUMU

YrMEBOAOPOAObI XXUOAKUE

OnpegeneHne cepoBoAoOpOAa U MEPKanTaHOBOM cepbl
NOTEHUUOMETPUYECKUM TUTPOBAHUEM

Liquid hydrocarbons. Determination of hydrogen sulfide and mercaptan sulfur by potentiometric titration

Darta BBegeHna — 2017—01—01

1 O6nacTb NpUMeHeHunA

HacTtoswwmin cTaHaapT ycTaHaBnuBaeT onpeerieHne ceposBoaopoa U MepKanTaHoBOM cepbl B XKUAKUX
yrneesoaopodax noTeHLMoMeTpudeckum TuTposaHmeM. K TUnoBbIM NnpeacTaBUTENAM XUOKUX YreBOAOPOAOB
OTHOCAT B6EH3MH, KEPOCUH, Nerkue peuuKIioBble rasoiny U aHasnorMyHble AUCTUNNATBI, KOTOPble SABMATCA
XUAKOCTAMU NpU TeMnepaType 1 AaBneHun okpyxarowen cpedbl. HKHWI Nnpegen onpegeneHns coctaenseT
0,2 ppm ans mepkanTtaHoB (B nepecyeTe Ha cepy) 1 1,0 ppm Ans ceposofopoaa (B nepecyeTe Ha cepy).

B HacTosilleM cTaHaapTe He NpeAycMOTPEeHO paccMOTpeHue BCex BonpocoB obecrieyeHns 6esonac-
HOCTW, CBA3aHHLIX C ero npMMeHeHneM. Monb3oBaTernb HacTosWero cTaHaapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBMNEHE COOTBETCTBYIOLLMX MpaBun no TexHuke 6e3onacHOCTM U oxpaHe 340poBbsA U onpedenseT
LieniecoobpasHoOCTb MPUMEHEHUs 3akoHoAaTeNbHbIX OrpaHUYeHnA Nepe ero UCNnornb3oBaHNEM.

2 HopmaTuBHbIe CCbINKN

B HacTosLweM cTaHAapTe NCNONb30BaHbl HOPMAaTUBHbBIE CCHISNIKK Ha creaytowme cTaHaapThl™:

UOP 41 [OoktopckasinpobaansHedTaHbix aucTunnatos (UOP 41, Doctortestfor petroleum distillates)

UOP 999 dopMynuposku npeuuanoHHocTn metogos UOP (UOP 999, Precision statements in UOP
methods)

3 CywHocTb MeTOAa

PacTBopsiioT B3BeLLEHHOE KOoNMYecTBo 06pasLia XMaKoro yrnesogopoaa B NponaHorne-2, coaepxallem
HebonbLLOe KONUYECTBO rMapokcuaa aMMoHUs. TUTPYIOT MOTEHLMOMETPUYECKU NOMTYYEHHYI0 CMeCb CriUpTo-
BbIM pacTBOPOM HUTpaTa cepebpa, UCNOoSb3yA B Ka4ecTBe 3MeKTPoAa CPaBHEHUS CTEKAHHLIA 3neKTpoa, a
B KQYecTBe WHAWUKATOPHOro — CynbduacepebpsaHblA anekTpod. BblMMCASIOT MacCoBYIO KOHLIEHTpaLuio
cepoBogopoaa U MepKanTaHoBoM cepbl B ppm. MpucyTcTBUE CBOGOAHOM Cepbl YCNOXKHSAET KPUBYHO MOTEHLMO-
MeTPpU4ECKOro TUTPOBaHUSA, MO3TOMY NPpUBEAEHbI MHCTPYKLIMK MO ee paclundposke.

4 Annapatypa

Ona y.CIOﬁCTBa nonb3oBaTeneni HacToswero craHgapTta B ckobkax npueeaeHbl CCbTKM Ha HOMepa
KaTanoros U HaUMeHOBaHUs1 U3rotoBuTenen. MoxxHo ncnonbL3oBaThb oGopy,qosaHMe ApYrux N3roToBUTENen.

* Cranpaptel UOP moxHo nonyuuts B ASTM Intemnational, 100 Barr Harbor Drive, PO Box C700, West
Conshohocken, PA 19428-2959, United States, Ha caiite ASTM www.astm.org unu service@astm.org; no dakcy
610—832—9555 unu TenedoHy 610—832—95805.

WU3panne obmynansHoe
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Becbl ¢ ueHon aeneHusa He bonee 0,1 mr.

Boicokuin ctakaH bepuennyca BmectumocTbio 400 mn (Fisher Scientific, Ne 10—310—9).

CrakaHbl gna anekTponusa BmectumocTblo 250 mn (Brinkmann Instruments, Ne 020212209, umetoTca
B8 Metrohm USA, TpebyeTcs He MeHee BYX CTaKaHOB).

CuHTeTUYeCKkUin HeTkaHbli abpasuBHbliA  MaTepuan (Scotch-Brite™, Runco Office  Supply,
Ne MMM — 96).

MepHbIn unuHap knacca B BmectumocTbio 100 mn (VWR, Ne 89000-270).

SkcukaTop BHYTpeHHUM auameTpoM 160 mMm ¢ dapdoposoin nnactuHon (VWR, Ne 250035-005
1 89038-068 cooTBETCTBEHHO).

Kom6uHupoBaHHbI anektpon cepe6po/ctekno (Titrode™, 6.0430.100, Brinkmann Instruments,
Ne 020948507, umetotcs B Metrohm USA). Onekrpog AormkeH ObiTh NpegHa3HayeH ans aHanusa cepbi.

MepHble konbel knacca A BMectumocTbio 500 mn (VWR, Ne 89090-748, Heobxoaumo ase konbbl).

MepHble nuneTku knacca A Bmectumoctbio 1, 8 n 50 mn (VWR, Ne 89045-056, -070 u -086 cooTeeT-
CTBEHHO).

[ByxcTyneHyaThIil perynsatop noga4u asoTa BbICOKOW YUCTOTHI ¢ Anana3zoHom gasneHus 15—200 kMa
(2—30 psi) (Matheson Tri-Gas, mogenb 3121-580).

Pe3uHoBas rpywa ana sanonHeHuns nunetkn (VWR, Ne 53502-205).

MoTeHunomeTpuyeckuin TuTpatop gvanasoHom +2000 MB un paspewennem 1 mB, obecneunsatowmn
CHWXeHWe CKOPOCTU TUTPOBaHUSA A0 MUHUMASbHOW BOMM3M KOHEUHOW TOYKWA, OCHALLUEHHBIN 403aTOPOM CO
wkanoun ot 0,00 go 99,99 mn ¢ ueHol aeneHus biopeTku 0,0001 (Metrohm, mogensb 836 cuctemnl Titrando,
C BO3MOXHOCTbLIO 3aMeHbl obpasua n asyms biopetkamu BmectumocTbio 20 Mn, Brinkmann Instruments,
Metrohm USA).

PexomeHayeTcs ucnonb3oBaTb aBTOMaTUYeCcKUin TutpaTop. [lonyckaeTcsl BbINOMHATbL TUTPOBaHWe
BPYYHY!IO C CNonb3oBaHUeM criefytolero obopyaosaHus.

BropeTka ¢ TedprioHOBBIM 3anopHbIM KpaHoM Knacca A BMecTumocTbio 50 mn (VWR, Ne 89001-624).

Lndposoin pH-meTp (Mettler Toledo, moagens S20K, VWR, Ne 11238-592).

MarHuTtHasa mewanka co ctepxxHeM (VWR, Ne 12365-380).

5 PeaKktuBbl n MaTepuanbl

Ons ypobcTBa nonb3oBaTeniell HacTosIlero ctangapTa B ckobkax npusedeHbl CCbIIKM Ha HoMmepa
KaTasrioroB U HaMMeHoBaHWs1 n3rotoBuTenen. MoXHO NCNOMNb30BaTh PeakTUBbl U MaTepuarnsl ApYrnx U3roTo-
BUTEnen. BoaHble pacTBopbl NpuBeaeHbl 6e3 ykasaHUs pacTBOPUTENS.

Mmapokena aMmMoHus ¢ maccoBoit koHUeHTpaumneint NH; ot 28,0 % no 30,0 %, cepTudmumMpoBaHHbIi
knacca ACS Plus (Fisher Scientific, Ne A669-212).

OcywuTens ¢ pasmepoM yacTul, 8 mewl n nHaukatopom (Drierite, VWR, Ne 22891-028).

Motowee cpegcTao (LiquiNox, VWR, Ne 21837-028).

A30T BEICOKON YnCTOTHI, 99,99 %.

MHavkaTopHasi Gymara c auetaTtom CBUHLLA, NOocku Bo conakoHax (VWR, 60792-009).

MponaHon-2, ceptuduumposarHeld knacca ACS (VWR, Ne VW5520-3). MNeped vcnonb3oBaHnem
cneayeTt npoaysaTb a3oTOM B TedeHue 10—15 MuH.

Hutpat cepebpa, 0,1000 H. pacTBop (VWR, Ne VIW3214-2).

HutpaT cepebpa, 0,0100 H. cnupToBol pacTBop. CnNMpTOBOK pacTBop HuUTpaTta cepebpa 0,0100 H.
rOTOBAT BBEAEHMEM C MOMOLLIbIO NuneTku 50 mn ctaHgapTnsosaHHoro 0,1000 H. pacTBopa HUTpaTa cepebpa B
MepHyto konby BMecTMOoCTbto 500 M. [loBOAAT pacTBOP 40 METKM 2-NPONaHoMoM, 3aKpblBatoT U TLaTeNbHO
nepemMeLLMBaloT nepesopadnaHeM. Cpok XpaHeHUs pacTBopa — 2 Mec, 3aTeM roTOBAT HOBbLIV pacTBop.

HutpaT cepebpa, 0,0010 H. cnupToBOK pacTBop. CNMPTOBOM pacTBop HWUTpaTta cepebpa 0,0010 H.
roTOBAT BBEAEHNEM ¢ NOMOLLbo NuneTkn 50 mn ctaHaapTusosanHoro 0,0100 H. pacTBopa HUTpaTa cepebpa B
MepHYt0 konby BMecTUMocTbio 500 M. [JloBOAAT pacTBOP 40 METKM 2-MPponaHonoM, 3aKpbiBatoT U TLATeNbHO
nepemelLMBaloT NnepesopadnBaHeM. Cpok XpaHeHns pacTBopa — 2 Mec, 3aTeM roTOBSAT HOBbLIV pacTBOp.

Hatpusa cynbdung aesatnesogHein (VWR, Ne EM-SX0770-1).

HaTpus cynbcung aesatmeoaHelin, 1 %-Hblid pacteop. PacteopsitoT (1,0000 + 0,0010) r cyneduaa HaTpusi
8 100 mn BoAbl.

Tonyon uuctoton He meHee 99,8 % (VWR, Ne AA43061-K2). Mepen ucrionb3oBaHvem npogysatoT
a3oToM B TeveHne 10—15 MuH

Boaa genoHusnposaHHas unm AUCTUNnpoBaHHasl.

CandeTtku (Kimwipes Ex-L, VWR, Ne 21905-026).
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6 lMpoBeaeHWe UcNbITaHW

AHanMTUK 4OMKeH BbITb 03HAKOMMEH ¢ 0bWmMMN NabopaTopHLIMA NpUeMaMn, MeTOANKON TUTPOBaHUS
1 UCnosb3yemblM 06opyaoBaHUEM.

6.1 MogroTtoBKa anekTponoB

6.1.1 OunwaroT pabouyto NOBEPXHOCTb CepebpsiHbIX 3EeKTPOAOB MSrKUM MOKOLWWM CPEACTBOM.
MoAroToBKY 3MEKTPOAOB NPOBOAAT EXXeAHEBHO UMK N0 Mepe HeoBXoAUMOCTH.

MpaBunbHas NoAroToBKa anekTpoda Heobxoguma Anst NosyyYeHusl BOCMPON3BOANMbBIX U CBOBOAHLIX
OT LUYMOB KPUBbIX TUTPOBAHMWS, UMEIOLLIMX XOPOLUO PasfuiMMble KOHEUHbIE TOUKM.

6.1.2 MpombiBaOT 3neKTpoa BOAON U BbITUPAIOT Hacyxo candeTkon.

6.1.3 AKKypaTHO MOMUPYIOT TOBEPXHOCTb 3MleKTpoAa CUHTETUYEeCKAM HeTKaHbiM abpasvBHbIM
maTepuanom.

6.1.4 3arteM onsiTb NPOMbIBAIOT 3/1EKTPOA BOAOW U BEITUPAIOT HAcyxo carndeTkon.

6.1.5 TlorpyxatoT anekTpoa B pacTBop, coaepKalumi 1 Mn KOHLEHTPUPOBAHHOTO MTMAPOKCUAA aMMOHUS,
96 mn npona+Hona-2 n 8 mn 1 %-Horo BoAHOIo pacTeopa cynbduaa Hatpusi. MeaneHHo B TeyeHue NpuMepHo
10 MUWH Npu NepemeLLnBaHmn 0o6asnsatoT 13 6ropeTkn npudnusutensHo 10 mn 0,0100 H. cnupTOBOro pacTBopa
HuTpaTa cepebpa. Ha noBepxHoCTU cepebpsiHoro anekTtpoaa byaet ocakaaTbcsl TOHKAA CNoOW cynbduaa
cepebpa. YaansioT nsnuwku cynbguaa cepebpa c anekrpoaa candeTKon.

BmecTo GopeTKn MOXHO MCMOMb3oBaTh aBTOMaTUYECKUA TUTPATop AN TUTPOBaHUs He MeHee 10 Mn
TUTpaHTa.

Mpu TUTPOBaHUM 06pasLOB, cogepxalmx cynbduabl, anekTpod byaeT nokpeisatbes AgS. Ecnv nokpsbl-
TWe Ha4YMHaeT oTcnamBaTbCs, CTAHOBUTCS HEPOBHLIM U LLEPOXOBATLIM UITNM Ha KPUBBLIX TUTPOBAHUA MOSIBNSA-
toTCA MoOMexn, HeobXxoaAUMO NOBTOPUTL NOArOTOBKY 3MeKTpoaa.

Ons yoaneHns octaTkoB OT Mnpeablayluero TMTpoBaHUs nepej KaXablM UcnbiTaHMeMm npob pekomeH-
ayeTcsl NPOMBITh 3MeKTpo BpallaTefbHbIMU ABWKEHUSIMUA B MSITKOM MOIOLLEM CPeICTBE C MOocreaylowmnm
npoMbiBaHWeM BoAoW. OTO NO3BONUT M3bexaTb NOABNEHUS MeLLaloWMX WYMOB Ha KPUBBLIX TUTPOBaHUA U
CHU3UTb BEPOATHOCTb MOSBNEHUSA NTOXHbIX KOHEYHbIX TOYEK TUTPOBAHUS.

6.2 TutpoBaHue Npo6bl

MepkanTaHbl nerko okucnsoTesa. [nsa CHKeHUs BO3AeNCTBUA Bo3gyxa Npobbl oT6MpaoT No BO3MOX-
HOCTM BbICTPO. TUTPYIOT NPo6bI cpasy Nocrie BHECEHUSI UX NMUNETKOW B CTakaH C a30THOW NOAYLUKONW, NponycKas
MOTOK a30Ta Npu aHanuse.

6.2.1 MoToBAT TUTpatop Ans paboThl, yCcTaHaBNUBAOT COOTBETCTBYIOWWUA 3NeKTpod U BbibupatoT
TUTPaHT — CNMPTOBON PacTBOP HUTpaTa cepebpa COOTBETCTBYIOLENA HOPManbHOCTH (cM. Tabnuuy 1). YcTa-
HaBnunealoT pabodne napameTpbl Npubopa Tak, YTOObl CKOPOCTb A0GaBNeHWA TUTPaHTa CHWwKanachb npu
NPUBIVKEHNN K KOHEYHON TOUKE.

Ta6bnuya 1—3aBUCMMOCTL 06bemMa pPeakTMBOB, Macchl Mpobbl, HOPMAanNbLHOCTU TUTPaHTa OT MpeAnonaraemMomn
KOHUEHTpauuy MepKanTaHoB
Mpennonaraemas
BmecTumocTb cTakaHa, PekomeHpyemas macca HopmansHocTb
KOHLEHTpauums O6bem nponaHona-2, mn
Mn npoosl, © TUTPaHTA, H.
MepkanTaHos, ppm S
0,5—1,0 400 150 100 0,001
1—100 250 100 50 0,010
100—300 250 100 10 0,010
300—500 250 100 5 0,010

6.2.2 lNepen TUTpOBaHMEM Ka4yeCTBEHHO MPOBEPSIIOT Hanuuue cepoBogopoaa B obpasle, pasmellas
bymary ¢ aLeTaTOM CBMHLA B Napax Hag o6pasuom. s 3Toro cMaumsatoT BoAol nonocky bymaru, o6pabo-
TaHHYo aueTaToM CBUHLA, U 3aKpennsoT OAUH KOHeL, Nonocku Ha npobke ByThinu, coaepkallein npoby, He
ponyckas koHTakTa 6ymaru ¢ npoboit yrnesoaopoaa, U BbiAePXUBAOT MPUMEPHO 1 MUH.

Okpalu1BaHue nonocku bymars B cepebpucTo-Y4epHblii LIBET yKasbiBaeT Ha NPUCYTCTBUE cepoBoaopoaa
1 03HaYaeT NoNOXNTErbHBIN pesynbTaT. YyBCTBUTENbHOCTL 4aHHOMo MeToda cocTaBnsieT npumepHo 1 ppm
cepoBofopoaa. HekoTopble MepKkanTaHbl Bbi3bIBAOT NOTEMHEHWe Bymaru ¢ aueTtaToM CBUHLA A0 XeTo-

3
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KOPUYHEBOTO LBEeTa, YTO He crnegyeT cuutaTb MONOXUTENbHLIM Pe3ynbTaToM UCMLITAHWSA Ha HanuMuue
cepoBogopoaa.

Ecnu Bo3HUKalOT TPYAHOCTWU onpeaeneHusa ceposodopoda ¢ NoMolblo GyMaru ¢ auetaTom cBUHUA,
MOXXHO UCMONb30BaTb AOKTOpckyto Npoby no UOP 41.

6.2.3 lMomelatoT B cTakaH COOTBETCTBYIOLEN BMeCTUMOCTU (CM. Tabnuuy 1) pekomeHayeMblil 06bem
nponaHona-2. 3atem 4o6aBNAOT NPUBNN3UTENBHO 1 M KOHLEHTPUPOBAHHOIO rMApPoKcHaa aMMOHUS.

6.2.4 BsBelMBaloT B 3TOM Xe CTakaHe ¢ a30THOW NoAyLwWwKon anukeoTy Npobbl (cM. Tabnuuy 1) ¢ Tou-
HocTblo Ao 0,1 mr. Cnegyet ucnonb3osaTb Tabnuuy 1 B ka4yecTBe pyKOBOACTBA B BbIGope Macchl NPo6hl.

Maccy npo6bl BeiGupatoT no Tabnuue 1, 4tobbl 06bem TUTpaHTa cocTaBnAn He meHee 2 M. Ecnun obpa-
3eL, coaepxut 6onee 500 ppm cepbl, BbIGUPaOT Maccy Npobbl, AOCTATOHHYIO ANA NONyYeHUA o6bema TUTpaHTa
5—10mn.

Ecnu npoba He pacTBopseTca B nponaHone-2, AnA nonyyeHns pactsopa 4o6asnaioT B cTakaH Heobxo-
AUMOoe KONMYECTBO ToNyona, NpoayToro asoToMm.

PacTBopbl C BLICOKOW KOHLEHTpaLMen MepkanTaHoB U HU3KOW KOHLeHTpauuWen ceposogopoaa TUTPYHOT
OTAEeNbHO MO KaXXAoMy KOMNOHEHTY. Mpoby TUTPYIOT, Kak ONMCaHO BhiLE, A0 KOHEYHOW TOHKN TUTPOBaHUS Mep-
KanTaHOBOW cepbl, a 3aTeM Npoby 66nbLueit Macchbl TUTPYIOT TONMBKO A0 KOHEYHOW TOUKN TUTPOBAHUSA CEPOBOA0-
poga. KoHueHTpauuio MepkanTaHOB ONpeaensioT Mo PasHOCTU KOHUEHTPauuu MepkanTaHOBOW cepbl,
Noy4YeHHON NPU TUTPOBaHNW A0 KOHEYHOW TOYKU TUTPOBaHWUA MepKanTaHOBOW Cepbl, U KOHLEHTPaLIMN CEPOBO-
Aopoaa, Nony4eHHOro Npu TUTpoBaHUU NPobbl 66nbLIel Macchl.

Ecnu oTHolueHue cynbcnaHom cepbl K MepkanTaHoBon cepe npesbiwaeT 10:1, pesynbTaTt no MepkanTa-
HaM CUMTaIOT KaYEeCTBEHHbIM, T. K. KOHeYHas TOUKa TUTPOBaHNA CepoBOAOPOAA NEPEKPbIBAET KOHEUHYHO TOUKY
TUTPOBaHUS MepPKanTaHOB.

6.2.5 lMomewaoT cTepXeHb MarHUTHOW Melanku B CTakaH annapata Ans TutpoeaHusa. Beoaar B
pacTBOp 3NeKTPoA U NepemeLunsaloT, NpodyBas NOTOKOM asoTa ANA NpeaoTBpaLUeHUa OKUCNEHUS MepKan-
TaHoB. PerynupytoT ckopocTb BpalleHWUsa meLuanku 4o 06pasoBaHus 3aBUXpeHUst, He Aonyckas Npy 3Tom obpa-
30BaHMsA My3bIPbKOB B pacTBope. TUTPYOT CNUPTOBBIM PacTBOPOM HUTpaTa cepebpa BpydHyld unu
aBTOMaTUYeCcKu, B 32BUCUMOCTM OT UCMONb3yeMoro o6opyaosaHus. GUKCUPYIOT oXMaaeMble TOYKU nepernba
1 COOTBETCTBYHOLLUE UM 0BG BEMBI TUTPAHTA.

Mpy TUTpoBaHUM Bpy4HYo A0GaBNsAOT No 1 MN pacTBopa HUTpaTa cepebpa, hukcupysa o6bem U 3Ha-
yeHune SMC nocne kaxaoro aobasneHus. B6nunsm koHeuHbIx Touek go6asnstoT no 0,1 Mn pacTeop HUTpaTa
cepebpa. BolaepxuBaloT pacTBOp B TeUEHUE BpeMeHU, HeobxoauMoro Ans AOCTUXKEHUS paBHOBECUS cUCTe-
MO TUTpoBaHUsA, 3aTeMm hukcupyloT obbem pacTBopa HUTpaTa cepebpa u 3HaveHue JC. OnpeaensatoT
KOHeYHble TOYKM TUTPOBAHWA NO MakCUMaribHOM CKOPOCTU U3MEHEHWSA Pa3HOCTU NOTEHLMANOoB Mo OTHOLEHUIo
kK 06bemMy 406aBNeHHOro TUTpaHTa.

padundeckn n3obpaxaloT AaHHbIe TUTpoBaHUA B Buae 3asucumoctn 3C ot ob6bema HuTpaTa cepebpa.
U3yuuB kpuBYIO TUTPOBaHWUA, ONpeaensitioT cepeauHy Kaxaoro nepernta. KoHeuHble TOUKU TUTPOBaHUA MOXHO
onpeaenuTb 6e3 NocTpoeHUn rpaduka, aHanU3npys faHHbe TUTPOBAHWUA ANS MAKCUMaNbHOMO COOTHOLIEHUA
OAC k o6bemy HuTpaTa cepebpa (Mn). JaHHyto NnpoLeaypy MOXET BbINOMHATL TOSNLKO OMNbITHLIN onepaTop.

Ha pucyHke 1 npeactasneHbl KpUBble TUTPOBAHUSA, NMONyYeHHblE ANA 6EH3MHOB C pa3HbIM COOTHOLIEHNEM
cepoBofopoaa, MepkanTaHoB U cBoboaHoW cepbl (BkMovas nonucynbdguabl). Kpusasa A siBnsietca npume-
poM TUTpPOBaHUsI TONbko cepoeogopoaa. Kpueas B aBnseTca npuMepom TUTPOBaHUS TOSNIBKO MepKanTaHoB.
Kpuas C aBnsieTcs NpuMepoM TUTpoBaHUA Npobbl, coaepXalleil kak cepoBoaopos, Tak U MepkanTaHbl.
Kpusble A, B u C siBNsil0TCA TUNUYHBIMA.

Ecnusnpobe npucyTcTByeT cBOBOAHAs cepa, OHa pearmpyeT C HEKOTOPbIM KONTMYECTBOM MepKanTaHOB ¢
obpasoBaHueMm nonucynbuga, TUTPOBAHUE KOTOPOTrO YCIOXHSAET paclundpoBKy MNoryvyaemMon KpuBOW.
Kpusas D aBnsieTcs npUMepoM TUTPOBaHUs, koraa ceoGogHaa cepa pearnpyeTt ¢ HEKOTOPbIM KOSIMYEeCTBOM
MepkanTaHoB ¢ obpasoBaHnem nonucynbduaa, B pesynbtaTte HabnoaaoT Tpu nepernba: aonsi ceposogopoaa,
nonucynbcduraa u ocTasBlINXCA MepkanTaHoB. Kpueas E aBnaeTca npumepoM TUTpoBaHus, Koraa csoboaHas
cepa pearmpyeT c HEKOTOPbIM KOMIMYECTBOM MepkanTaHoB, 06pasys nonucynbdud, Ho B npobe oTcyTcTBYET
ceposogopoa, U B pesynbTate HabnogaloT Tonbko ABa neperwba: nepebll — Ans nonucynbduga, a
BTOPOW — ANsi MepKanTaHoB.

Mpwv Hanumuum aucynbdunaos nepernbol He oGpasytoTces.
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PucyrHok 1 — KpuBble NoTEHUMOMETPpUYeCcKoro TMTpPoOBaHUsi cepocoaepxalumx npod 6eH3nHoB

OAauH neperu6 (kpuebie A u B)

Ecnun ncneitTaHue npobel ¢ aLeTaTom CBUHLA Ha Hanu4uMe cepoBOAOPOAa AaeT NONOXKUTENbHLIA pe3y b-
TaT U Ha KPUBOI MMeeTCs TOMLKO OAUH Nepernd, To B npobe NpucyTcTByeT TONbKO cepoBogopon (kpusas A).
KoHueHTpauuio cepoBoaopoaa onpeaensoT No pesynbtaTy TUTPOBAHUA OT HyneBoro o6beMa 40 TOYKM
nepernda.

EcnunucneiTanne cauetatom CBUHLA AaeT OTpULaTeNbHbIN pe3ynbTar, To B Npobe NpUcyTCTBYIOT TOSIbKO
mepkanTaHbl (kpueasi B). KoHLeHTpauuio MepkanTaHoB onpeaensioT No pe3ynbTaTy TUTPOBAHUSA OT HYIEBOTO
obbema ansa Touku nepernda.

ABa neperu6a (kpusble C u E)

Mpy Hanuuum AByX Neperubos 1 NOJNOXUTENLHOTO pesynbTaTta ¢ aueTaToM CBUMHLUA NepBbiil nepernd
COOTBETCTBYET CepoBoAoOpoAy, BTOpoi — mepkanTtaHam (kpueas C). KoHueHTpaumio cepoBogopoa onpee-
nsT Nno o6beMy TUTPaHTa OT Hyneeoro o6bema 4o TOUKU NepBoro nepernba. KoHUeHTpaLmio MepKkanTaHoB
onpeaensioT No o6bemy A06aBMNSAEMOro TUTpaHTa OT TOUKU NepBOro neperuba Ao Touku BToporo nepernba.

EcnuucnbiTaHue caueTaToM CBUHLA AaeT oTpUUAaTENbHBIN pe3ynbTaT uoTCyTCTBUE cepoBOAOpOAa Noa-
TBepxaeHo no Mmetoay UOP 41, Touky nepeoro nepernba He yunuTbiBaoT. KOHUEHTpauuio MepkanTaHoB onpe-
AensioT no pesynbTaTy TUTPOBaHUSA OT HyNeBOro obbema Ao To4kM BToporo nepernba (kpusas E).

Tpu neperu6a (kpusas D)

Mpu Hanuuum Tpex nepernboB 1 NONOXUTENBHOrO peaysbTaTa UCMbITaHWUS C aueTaToM CBUHLA TOYKa
nepBoro nepernba xapakrepusyeTt Hanu4me ceposogopoaa. Touky BToporo nepernba He yuuTbiBatoT. KoHLUEeH-
Tpauuio MepKanTaHOB onpeaensoT No o6beMy TUTpaHTa OT TOUKM NepBoro neperba Ao TOYKUA TPeTbero
neperuba.

Ecnu ucnbiTaHWe ¢ aueTaToM CBUHLA gaeT oTpuuaTenbHbIA pesynbTaT, To 06biMHO Tpu nepernba He
Ha6noaaoT. OnpeaenawoT TUN cepbl, cogepXaleincsa B npode, no UOP 41 1 nposepaAoT paboTocnocoBbHOCTb
obopyaoBaHusi.

7 BbluucneHus

BbIYMCNAOT MaccoByio 00 CEpPOBOAOPOAA I MepKanTaHoB B NepecyeTe Ha cepy, ppm, no popmynam
(1)n (2) cooTBETCTBEHHO:

MaccoBas gons ceposogopoga = 10° %; )

MaccoBas gons MepkanTaHoB = 10° w, &

rae 10% — koadhpmumMeHT nepesoaa N8 MA U /T B Mr/T;
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16 — MonekynsipHasi Macca cepbl, AeneHHas Ha 2, — YNCNO peakLMoHHOCTOCOBHBIX aTOMOB BOAOPOAA B
ceposojopoae;
A — o6beM pacTBopa HUTpaTta cepebpa, UCNoNb30BaHHOIO A1 TUTPOBAHUS 40 KOHEYHOWM TOYKM Cynb-
una-noHoB, Mn;
N — HopManbHOCTb CMMPTOBOrO pacTeopa HUTpaTa cepebpa, Monb/n;
W — macca npobwl, T;
32 — monekynsipHasi Macca cepbl, fiefieHHas Ha 1, — Y1Cro peakLMoHHOCNOCOOHbIX aTOMOB BoAopo4a B
MepkanTaHax;
B — obbem pacTBopa HUTpaTta cepebpa, MCNoMnb30BaHHOIO AN TUTPOBAHUS A0 KOHEYHOW TOYKM Mep-
KanTaH-UoHOB, MI.
MaccoBble onu cepoBogopoia v MepkanTaHOB perncTpupyroT B NPOTOKOSE C TOMHOCTLI0 A0 1 ppm, ecrnin
ucnonb3oBanu 0,001 H. pacTBOp TUTPaHTa U 3HAYEHUSA NoNyYeHHbIX pe3ynbTaToB MeHee 1 ppm. B nHom criyvae
perucTpupyoT MaccoBble 0NN cepoBogopoia 1 MepkanTaHoB ¢ TOYHOCTLO 40 0,1 ppm.

[fpumevyaHus

1 Mpw comHeHusix B BbIGope TOYKM Nepernba pekoMeHayeTcs NpoBepUTL TUN cepbl B Npobe ¢ noMowwsto Gymaruy,
NPONUTaHHOW aLeTaToM CBMHLA, UK AOKTOpCcKomn Npobel no UOP 41.

2 BnpucyTCTBUM LMaHuga BoAopoaa npv TMTPOBAHUM MOMyHaloT ABe TOYKV nepernéa, 4To MoXeT NPpMBECTM KoLwwm6-
Ke Npu aHanuae KpMBbIX TUTpoBaHusi. Kak npaeuno, nepernd Ha KpuBOW ANns MepKkanTaHoB HabnogaeTcs Mexagy ABYMs
nepermbamu Ha KpVBOW Ans umaHuaa.

3 HekoTopbie TUTpaTOpLI C CaMonMcLamMmu MOryT NoKa3biBaTb HeGONbLWONW nepernd, HabnopgawWwuiics B Te4eHne
HeCKOINbKUX CeKYHA Nnocne Havana TUTPoBaHusi. OTO CBSA3aHO C KOHAULMOHMPOBAHWEM SMEeKTPOoda, M ero He crnegyet pac-
cMaTpuBaTh Kak TOYKy nepernba Ha KpMBOW TMTPOBaHUS Ansi cepoBogopoaa. [ns oTnvMymsi Takoro SBNeHns 0T UCTUHHON
TOYKM Nepern6a NOBTOPSIIOT TUTPOBaHWE C ABOMHLIM 06bemom Npo6bbl. Ecniv nepernb oTHOCKUTCS K cepoBoAopoay, TO 3Ha-
yeHne o6bema TUTpaHTa Ha KPMBOW TUTPOBAHWSA YABOWTCS.

8 MpeunsnoHHOCTb

MpeunsnoHHocTs Gbina onpegeneHa no UOP 999 Ha ocHoBaHUM AaHHbIX, MOMYYEHHBIX C UCNOMb30Ba-
Huem TuTpaTopa Brinkmann Metrohm, Model 751 GPD Titrino, cHabXeHHOro ycTpouCcTBOM aBTOMaTUYECKOMN
nogayun npob.

8.1 MoBTOPAEMOCTb U NPOMEXYTOUYHAA NPELU3IUMOHHOCTbL

WccnenosaHus no onpeaeneHnto KOHLEHTpaLmMmy MepKkanTaHoB B AByX Npobax npoBoaunuch ABYMS aHa-
nUTUKamn B ogHon naGopaTtopuu, B ABa pasHbiX AHS, MO ABa UCTbITaHWUS Kaxaoro obpasLa B oavH AeHb. O6uee
4YMCNO UCTILITAHWUIA ANA KaXAoW KOHLEHTpaLuun MepKanTaHoB cOCcTaBuiio BoceMb. OauH aHanuTuK B ogHOMN
nabopaTtopumn NpoBeN BOCEMb NOBTOPHBIX UCMILITAHUA KaXA0M U3 ABYX NPO6 ¢ HA3KOW KOHUeHTpauuen mepkan-
TaHoB. MNonyyeHHas NpeunsMoHHOCTbL NpuBeaeHa B Tabnuue 2. PesynbTaThl ABYX UCTLITAHUA, MPOBOAUMBIX
OOHUM aHaNUTUKOM B OAWNH U3 AHE, He AOIDKHbI OTNMYaTbeA 6onee YeM Ha 3HaYeHue JOoNyCKaeMoro pacxox-
OEeHUs1 MOBTOPSIEMOCTU NPWU YPOBHE A0BEpPUTENbHON BeposTHOCTU 95 %. PesynbTaTbl ABYX UCNbITAHWN,
NpoBoAUMBIX B 0f1HOW NaGopaTopun ABYMS1 UccrieoBaTeNsiIMU B pasHble AHWU, He AOIMKHBI oTNnYaTbea 6onee
YeM Ha 3HauyeHue OOoNyCKaeMOro pacxoXaeHus BHyTpunabopaTopHO NpeLM3MoHHOCTU NPpWU YpoBHE AOBe-
puTenbHOU BepoATHOCTM 95 %.

Ta6nunya 2 —loBTOPAEMOCTb ¥ NPOMEXYTOYHAS NPELM3UOHHOCTb

B ppm
MosTOpsieMoCTb BuyTtpunatoparopHas npeun3noHHOCTb
CpeaHsna
KomnoneHT
KOHUEHTpauus B [Lonyckaemoe B oaHoi Donyckaemoe
OfVH [1eHb

pacxoxaeHue naboparopun pacxoxneHue
MepkanTaHbi 5,0 0,230 1,00 0,25 0,9
MepkanTtaHbl 303,0 1,400 5,40 1,70 6,7
MepkanTaHbi 0,6 0,023 0,08 — —
MepkanTaHbl 1,0 0,026 0,09 — —
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JaHHble, NpuBeaeHHble B Tabnuue 2, npeacTaBnsaoT coboil KpaTKOCPOUHYH OLEHKY MOBTOPSEMOCTU 1
BHYTpunnabopaTopHO NpeLn3noHHOCTU. Mpu perynsapHbIX UCMbITAHUSX crieayeT UCNOob30BaTb KOHTPOMbHbIE
KapTbl U cTaHOapTHbIA obpasel, ANnst nonyvyeHns 6onee TOYHON OLEHKM NMPOMEXYTOYHON MPeLmM3noHHOCTU
B TeYeHue AnnTenbHOro BpeMeHu.

8.2 BocnpousBoaMMocTb

B HacTosiLee BpeMsl HeAOCTaTOUHO AaHHbIX AMst yCTaHOBNEeHUA BOCNpOU3BOAMMOCT MeToAa.

9 MNpogomxnTenbHOCTL aHanNu3a

MpogonmxutensHocTb aHannsa — 0,3 yaca.
10 lMpeanaraemMblie NOCTaBLUMKN

Fisher Scientific, 711 Forbes Ave., Pittsburgh, PA 15219-4785 (412-490-8300) www.fishersci.com

Matheson Tri-Gas, 166 Keystone Drive, Montgomeryville, PA 18936 (215-641-2700)
www.mathesontrigas.com

Metrohm USA, 6555 Pelican Creek Circle, Riverview, FL 33578 (813-316-4700) www.metrohmusa.com

Runco Office Supply, 1655 Elmhurst Road, Elk Grove Village, IL 60007 (847-437-4300)
www.runcoonline.com

VWR International, 1310 Goshen Parkway, West Chester, PA 19380 (610-431-1700) www.vwr.com
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Mpunoxenve OA
(cnpaBo4Hoe)

CBefeHUsi 0 COOTBETCTBUM CCbINTOYHbIX CTaHOapTOB
HauuoHanbHbIM cTaHaapTaM Poccuitickon Peagepauumn
(1 AecTBYIOLWMM B 3TOM kayecTBE MeXrocyfapcTBeHHbIM cTaHAapTam)

Ta6nuua OA1

CrteneHb O6o3HaveHne 1 HaMeHoBaHWe COOTBETCTBYIOLLETO HALIMOHANBHOrO
O60o3HavYeHUE CCINOYHOIO CTaHaapTa
COOTBETCTBMA cTaHpapra
UOP 41—07 —_ *
UOP 999—13 — *

* CooTBeTCTBYIOWMI HALMOHAaTbHBIN CTaHJapT OTCYTCTBYET. [0 ero yTBepXaeHUs pekoMeHAyeTCA UCTIONb30BaTh
nepesoy, Ha PYCCKUIM A3bIK 4aHHOTO CTaHAapTa.
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