®ENEPAINNIBHOE ATrEHTCTBO

NO TEXHUHECKOMY PEIYIIMPOBAHUIO U METPOIJIO0I A

HAUUOHANBHBIN

CTAHOAPT 54284—

POCCUUCKOWN
PEOLEPALUVNMN

HE®PTU CbIPbIE

OnpeaeneHve BoAbl KYJIOHOMETPUYECKUM
TUTpoBaHuem no Kapny duwiepy

U3pnaHue opuumanbHoe

MockBa
CranpapTuidopm
2011


http://geobases.ru/rubric/%D0%B6%D0%B8%D0%BB%D1%8C%D0%B5/0

FOCT P 54284—2010
[lpeaucnoBue

LlennunpuHuMnel cTaHgapTusauum B Poccumnckon @eagepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TexXHUYECKOM perynmpoBaHiun», a npasuna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmmn — OCT P 1.0—2004 «CtaHaapTtusaunsa B Poccunckon ®epgepaumin.
OCHOBHbIE MONOXEHUSAY

CBegeHUA o cTaHgapTe

1 NOAINOTOBJIEH ®eaepanbHbIM rocygapCTBeHHbLIM YHUTaApPHBIM NpeanpuatuemM «BcepocCUUCKUA
HaydHo-UuccnegoBaTenbCKUnM LEeHTP cTaHgapTusaunn, MHpopmMmaunum U ceptudpnukalm Cblpbs, MaTepmnanos U
BewecTB» (PIYIN «BHNUCMB»)Ha ocHoBe CODCTBEHHOTO ayTEHTUYHOIO NepeBoaa Ha PyCCKUN A3bIK CTaHOap-
Ta, YKa3saHHOIo B NyHKTe 4

2 BHECEH YnpasneHnem TexHn4eckoro perynmpoBaHua n ctaHgaptusaym @egepanbHOro areHTCTBa
Mo TEXHUYECKOMY peryrnmpoBaHUo U MeTRONorn

3 YTBEPXXIEH MWBBEOEH B AEVNCTBWE Mpukaszom deaepansHOro areHTcTsa rno TEXHNYECKOMY pery-
NnMpoBaHUo U MeTponornun ot 27 aekabpa 2010 r. Ne 1120-cT

4 HacTtoawmn ctaHgapTt uaeHtudeH ctaHgapTty ACTM [ 4928—00 «MeToabl onpeaeneHna Boabl B
CbIpbIX HEPTAX KYNOHOMeTpudecknm TuTpoBaHnem no Kapny euwepy» (ASTM D 4928—00 «Standard test
method for water in crude oils by coulometric Karl Fischer titration» ).

HaunmeHoBaHMe HacTosLWero ctTaHgapTa UsSMeHeHO OTHOCUTENbHO HauMeHOBaHUA yKasaHHOro ctaHaap-
Ta ana npuseaeHuna B cooteeTcTBMe c OCT P 1.5—2004 (noapasgen 3.5).

[Tpy NnpUMeHeH HacToALLero ctaHgapTa pekomMmeHayeTcs UCNONb30BaTb BMECTO CChINTOYHbIX CTaHaap-
ToB ACTM cooTBeTCTBYIOLWME UM HalMoHanbHble cTaHaapTel Poccunckon Gegepaln 1 MeXrocygapcTBeH-
Hble CTaHOdapThl, CBeAeHUs O KOTOPLIX MpUBedeHbl B AONONHUTENBbHOM npunoxeHum A

5 BBEAEH BINEPBbIE

ViHgbopmayust 06 U3MeHeHUsIX K HacmosuwemMy cmaHGapmy nybriukyemcs 8 €Xe200H0 U30asaeMoM
UHpOpMaUUOHHOM yKalamerse «HauuoHanbHbie cmaHoapmabi», a mexkcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGDOpMaUUOHHbIX yKa3lamernsx « HauuoHanbHbie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 eXXKEMECSYHO U3dasaeMOoM UHpOpMalUOHHOM yKa3amerne «HayuoHalnbHbie cmaHOapmabily». Coomeemecmay-
rowasi UHgopmMmayus, yeeooMIIeHUe U meKkcmsl pa3Melliaromcsi makxe 8 UHpopMallUuoHHOoU cucmeme obujez2o
ronb308aHUs — Ha ouluanbHOM catime ®edepalibHO20 az2zeHmemea o MmexHU4YeCcKoMy pe2yrupo8aHUuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHpapTuHdopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

HE®TU CbIPbIE

OnpeneneHne Boabl KYNMOHOMETPUYECKUM TUTpoBaHueM no Kapny ®Puwlepy

Crude oils. Determination of water by coulometric Karl Fischer titration

[lata BBegeHnsa — 2012—07—01

1 O6nacTb NpUMeHeHUS

1.1 HacTtodawmm ctaHgapT ycTaHaBNMBaeT MeTod onpegeneHud soabl B AnanasoHe o1 0,02 % Ao 5 % no
Macce Unn no odb bemy B ChipbiX HedpTaX. M3BECTHO, YTO Hanu4ne cepbl B BUAe MepkantaHoB (RSH) U cynbdu-
0B (S~ N H»S) aBndaeTca Mmellaow M akTopoM Ald HacToALWero MetToaa, oaHako nNpu coaepXXaHnm 3TUx coe-
anHeHUn meHee 500 MKr/t (ppm) X BNUSAHUE HECYLLIECTBEHHO (CM. pasaen ).

1.2 HacTtodwunnm meton UCnbiTaHUA MOXHO UCMONb3oBaTbh ANd onpeaeneHns Bodbl B gManascHe oT
0,005 % macc. ao 0,02 % macc. OgHako BNuaHUe coeguHeHU, cogepkallmnx cepy (MepkantaHoOB U CyNb(un-
OOB), Npu onpeageneHnn oAbl B AaHHOM AManasoHe He ObINo YCTaHOBMEHO.

1.3 Hactoawun meTog npeaycMmaTtpuBaeT UCNONb3oBaHUe ANA KYNOHOMETPUYECKOro TUTPOBaHUA CTaH-
OapTHBIX, AOCTYMHbIX peakTUBOB Kapna dullepa.

1.4 TlpuMeHeHne HaCcToALWEero ctaHgapTa MOXeT BbiTb CBA3AHO C UCMONb3OBaHMEM ONacHbLIX MaTepua-
NnoB, onepaunn n odbopyaoBaHus. B HacTosLWeM cTaHaapTe He NpeayCMOTPEHO PaCCMOTPEHNE BCEX BOMNPOCOB
obecnevyeHna 6e3o0nacHOCTU, CBA3AHHLIX C ero Ucnonb3oBaHueM. [lonb3oBaTeNlb HacTosWEero ctaHgapTa
HeCeT OTBETCTBEHHOCTb 3a YCTAHOBNEHNE COOTBETCTBYIOLLUX NPaBUN NO TEXHMKE Be30NacHOCTU U oXpaHe 340-
DOBbSl, @ TaKke onpegender uUenecoobpasHOCTb MPUMEHEHUS 3akoHoAdAaTelNbHbIX orpaHudeHu nepen
MCNONb3oBaHWEM HaCTOALLEero ctaHgapTa.

2 HopMmaTuBHbIE CChINKN

2.1 B HacToawem cTaHgapTe UCNoNb3oBaHbl HOPMaTUBHBLIE CChINTIKM Ha cneayiolme cTaHgapThl:

ﬁ;?TI\/I O 1193 TexHudeckmne ycrioBuda Ha peaktns — Boay (ASTM D 1193, Specification for reagent
water)

ACTM [] 4057 PykoBoACTBO MO py4yHOMY oTOOpy npod Hedtn U HedptenpoaykTtoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)?)

ACTM [ 4177 PykoBoaAcTBO MO aBTOMaTU4ecKoMy oTbopy npod Hedptn U HedpTenpoayKToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)3)

ACTM [] 5854 PykoBoACTBO N0 CMELUEHUNIC N 0DpalleHnto ¢ XKnakumum npobamm Hedptn n HedpTenpoayK-
ToB (ASTM D 5854, Practice for mixing and handling samples of petroleum and petroleum products)3)

ACTM E 203 MeTtoaonpegeneHuda soabl TuTpoBaHuem no Kapny ®uwepy (ASTM E 203, Test method
for water using Karl Fischer titration)*)

") Annual Book of ASTM Standards, Vol 11.01.
) Annual Book of ASTM Standards, Vol 05.02.
) Annual Book of ASTM Standards, Vol 05.03.
4 Annual Book of ASTM Standards, Vol 15.05.

U3paHune odbmumanbHoe
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3 CywHoOCTbL MeTOoAAa

3.1 locne romoreHnsaunm cblpol HedpT B CMECUTENE annKkBOTY NPoObLI BBOASAT B SSMENUKY TUTpaTOopa
Kapna ®uwepa, B KOTOpoU noa, Heodbxoanmeln anst peakummn Kapna ®duwepa, obpasyertcd nog AeUCcTBUEM
3NEKTPUYECKOro ToKa HenocpeacTBEeHHO B s4enke TutpaTtopa Bbnusn aHoaa. lNocne oTTUTPOBLIBAHUSA BCEWN
BOAbl U3DLITOK MoAa onpeaenstoT 3NeKTPOMETPUYECKUM ASTEKTOPOM C TUTPOBAHNEM A0 KOHEYHOW TOYKU, U
TUTpOBaHUe npekpawarT. [1o cCTeXMOMeTpUnN peakuum oguH Monb noga pearvpyeT ¢ ogHUMM MoONeM BOAbl,
TakuMm obpasoM KONMMYECTBO BOAbLI NpOonopUMoHansHO oblen BenMvnHe Toka B COOTBETCTBUM C 3aKOHOM
Papapes.

3.2 lpeunsnoHHOCTb AaHHOro Metoaa B 60bLION cTENEHU 3aBUCUT OT 3P DEKTUBHOCTU CTaANMN FOMOT e-
HU3aL . SPPEKTUBHOCTL CMECUTENS, MCMOMNb3YEMOro AN AOCTUXKEHUA OAHOPOAHOCTU NPODLI, onpeaensieT-
cqa npoueagypoun, npusegeHHon s ACTM [1 5854,

3.3 WcnonbaytoT ABa cnocoba onpeaeneHns Boabl B CbipbiX HedpTaX. [To oagHOMY cnocoby annKkBoTY NMpo-
Obl B3BELUMBALIOT, BBOAAT B A4EUKY ANA TUTPOBAHUA MoNpeaenaoT MacCoBYO A0NI0 BoAbI B npoLeHTax. o apy-
roMy cnocoby — ana npsamMoro onpeaeneHnusa cogepXaHusa BoAdbl B Cbipon HedTU B npoueHTax no obbvemy
N3MepstoT 00BbEM Chipon HePTU, BBEAEHHOW B A4EUKY AN TUTPOBAHUS.

4 3Ha4YeHue U NpUuMeHeHue

4.1 CopepxaHue BoAbl B cbipol HedbTN ABNAETCA BaXKHbIM nokasaTtenem A45s ee nepepaboTku, MOKYNKU,
MnpoAaXKy NN TPaHCMOPTUPOBAHMUS.

5 Mewarwwue pakTophbl

5.1 HekoTopble BellecTBa U Knacchl COeaUHEeHNIN, BCTyNaLWMe B peakunm KoHaeHcauum Unm oKUCnm-
TeNbHO-BOCCTAHOBUTENbHLIE peakuun, MellaloT onpeaeneHunio Boabl MetoaoM Kapna duwiepa. B chipbiX
HepTAX Hanbonee cywecTBeHHbIM MeLLaLWMM hakToOPOM ABMATCA MepKanTaHbl U cynbdunabl (HO He obLlas
cepa). [Npu coaepxxannm meHee 500 MKr/T (B BLUae obLlen cepbl) BNUAHUE 3TUX COeANHEHNIN HEe3HaYUTENbHOE.
BONbLWWHCTBO ChIPbIX HEPTEN, OTHOCALLUUXCA K KCEPHUCTBIM HEP TAMY», COAEPXKUT MepKanTaHbl U cyNnbduabl Ha
ypOoBHSIX MeHee 500 mkr/r (ppm) B BUae obuen cepsbl. INoapodbHyo MHgopmMmaLunlo 0 BellecTBax, MeLLaoLnX
onpeaeneHuo Boabl B ChipbIX HepTAX MeToAoM TUTPoBaHMA no Kapny duwlepy, — cM. MeTod UCMbITAHUN NO
ACTME 203.

5.2 BnuaHue mepkantaHoB 1 cynbduna0B Ha TUTpOBaHWE no Kapny ®ullepy ans onpegeneHnsa soabl B
ananasoHe o1 0,005 % macc. gao 0,02 % macc. He bbino onpegeneHo akcnepumeHTansbHo. OgHako npu CTorb
HU3KMX KOHLEHTpaLUnaxX BoAbl BNIMAHUE MepKanTaHoB U cynbduaoB Npun cogepkaHmm meHee 500 Mkr/r (ppm) B
Buae obulen cepbl MOXKET ObITb CYLLLECTBEHHbIM.

6 Annapartypa

6.1 TutpaTop Kapna duwepa, B KOTOPOM UCNOMNb3YEeTCA 3NeKTpoMeTpuieckoe TUTpoOBaHUE A0 KOHEeY-
HOW TOYKU. B HacTosiLee BpeMst Ha pbiHKE AOCTYNEH Psig KYNTOHOMEeTPpUYeCcKUX npndopoB AN TUTPOBAHUS NO
Kapny ®uwepy. UHCTpyKUMKM ANA akennyaTaunm 3TUX YCTRPOUCTB NpedocTaBNAeT Npou3BoAUTENb.

6.2 Cmecutenb Ang romoreHnsaumnm npobd colpon HedTI.

6.2.1 BbICOKOCKOPOCTHOW cMecuTenb 0e3 aspauun, co caBurom, obecnevymBarolmin HeobXoanmMyro
3P eKTUBHOCTbL roMoreHusaunm npu nposegeHnn ncnoltTaHua, onnucadH B ACTM [1 5854. Pasmep npobbl orpa-
HUAYEH KONMMYECTBOM, A0NYyCKaeMbIM NPON3BOAUTENEM ANSl NEpEMeELLMBAEMOro obpasua.

6.2.2 Cmecutenu c umpkynauuen npoobel. JonyckaroTca cMecutenun, noaobHblie NCNOMb3yEMbIM B aBTO-
MaTUYECKUX pesepByapax aAnga otoopa npob cbipon HedTU, obecnevnBaroLllMe BbINONHEHUE TpeboBaHWUM
ACTM 1 5854.

6.3 LLUnpuubl.

6.3.1 lNpobbl Nnerye Bcero BBOAUTL B SMENKU AN TUTPOBAHUSA KAaNMOpOoBaHHBIMU CTEKMAHHBIMA LLINPULLA-
MW C HaKOHeYHUKamMmu JTiospa 1 nrnamum ans noAKoXKHbIX MHBbEKLWXA COOTBETCTBYoLWEe W ANHBL. OTBEPCTUE UMb
OOMKHO ObITb HEBONLLUMM, HO AOCTATOYHBIM ANS TOro, YTOOLI U3beXxaTb Npodbnem, BO3HUKAOLWMX C 0bpaTHLIM
naBneHnem 1 sacopeHnem nNpu BBoae npobbl. PekomeHayemele pasmepsl LLUNPULEBR cneaytoLuiue:

6.3.1.1 LWnpuuBmectumocTtbio 10 MKN C UrNon ANMHON AOCTATOYHON, YTODLI NOTrPY3UTLCS HUXKE NOBEPX-
HOCTWU aHOOHOro pacTeopa B siUenKke Npu BBoOe vYepe3 mMeMbpaHy B OTBepCcTUe Ans BBoga npod.l. LWnpul

2
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NCMONb3YHOT Npn Kannbposke (pasaen 10). OH aomkeH ObITb OTrpaaynpoBaH Tak, YTOObI MOXKHO ObINO CHUMATL
nokasaHusa ¢ To4YHOCTbO A0 0,1 MK N TOYHeEe.

6.3.1.2 Wnpuubl BMmecTtumocTbio 250,500, 1000 mkn (1 Mmn) anga otbopa npobd ceipor HepTU. INsa ucneita-
HUSA NO cnocoby conpegeneHnemMm cbbema cblipon HedTU TOUHOCTL LUNPULUEB AoMMKHa cocTaBnsATb 5, 10 M 20 MK/
(0,02 M) COOTBETCTBEHHO.

7 PeakTunBbl 1 MaTepuansbl

7.1 HuctoTa peaktmBoB. Mcnonbayemble peakTUBLI AOIMKHBLI ObITh Knacca XMMUYECKN YUCTEIE (X. 4.).
EcnuHeT gpyrux ykasaHumn, To cHATAETCA, YTO BCe peaKTUBbl COOTBETCTBYIOT TEXHUYECKUM YCNoBUAM KOMUTe-
Ta NO aHaNUTUYECKM peakTuBam AMEPUKAHCKOro XMMUYECKOro obLecTsa, rae MOXHO NonyvynuTb TEXHUYECKUE
YCIOBUSA Ha 3TU peakTusbI®). [ipyrue knaccel BELWEeCTB MOXHO UCMONb30BaTh, eCnv NepBoHavyarnbHO YCTaHOB-
NEHO, YTO peakTUB AOCTAaTOUHO YNCTbIN, YTODBLI ObITb NCNONBb3OBAHHBLIM DE3 CHUXKEHUS TOYHOCTU U3MEPEHUS.

7.2 HuctoTtaBoabl. ECNUHET Apyrux ykasaHun, TO UCNONb3YHT BOAY NabopaTopHOro HasHavyeHus (Boay
y. a. a.)knacca lVnoACTM I 1193.

7.3 Kcunon, X. 4. MeHee 0,05 % Boabl. (IMpegynpexaeHne — OrHeonaceH. [apbl BpeaHsbl).

7.4 Peaktu Kapna ®uwepa. CtaHaapTHbIe AOCTYMHbIE peakTUBLI ANA KYNIOHOMETPUYECKOro TUTpOBa-
HMUA No metoay Kapna duwepa.

7.4.1 AHOOHBLIM pacTBOP ACIPKEH COCTOATL U3 6 YacTel KOMMepYeCKoro aHoaHoro pacteopa no Kapny
duepy n 4 yacten kemnona, X. 4. Heobxoanmo UCnonb3oBaTh CBEXUN aHOAHLIN pacTBop No Kapny duwepy.
AHOOHLINA PacTBOP HEMb3S1 UCNOMNb30BAaTh MO UCTEYEHUN CpOKa ero roaHoCT. AHOOHbBIN PACcTBOP AOIKEH DbITh
3aMeHeH nocne 7 gHen npedbbiBaHUA B A4enke anga tTutpoBaHus. (MpeaynpexaeHme — OrHeonaceH, TOKCU-
YeH Npu BAbIXaHUX 1 NoNagaHnn BHYTPb, cneayeT nsderatb nonagaHus Ha KOXy).

[MTpnmevaHne 1 — MoxHOUMCNONB30BATb APYrMe COOTHOLWEHUS aHOAHOIo pacTBOPa U KCMNona, nx a3HavyeHus
OOMKHbI ObITb ONpeAeneHsbl AN cneynanbHbIX PeakTUBOB U annapaTtypbl. [1peun3noHHOCTb N OTKNOHEHNE MeTo4a yCTa-
HOBIMEeHbI C UCMONb30BAHMEM YKa3aHHbIX aHOHOIO pacTBoOpa U Keunona.

7.4.2 KatoaHbln pacTtBop. Mcnonb3yloT AOCTYNHBIM KaToOHbIA pacTBop ANa metoga Kapna duwiepa.
KaToaHbIA pacTBOP HENMb3SI UCNOMB3OBATH MO UCTEYEHUN €ro CpoKa rocaHOCTU, OH A0MKeH ObITb 3aMeHeH nocne
/ AHeW npebbiBaHUA B ivenke anst TutposaHusa (MpegynpexgeHne — OrHeonaceH, MOXeT NMPUBECTU K CMep-
TeNbHOMY MCXoAay Npu BAbLIXaHWW, NonagaHun BHYTPb U aacopduun Yyepes KoxKy. BoaMoXkHa KaHueporeHHas
ONacHOCTD).

8 OT60p Npob n odpasyoB ANA NCNbITAaHUN

8.1 MNoa ot6opom npob noapasymeBaroT BCce aTanbl, Heodbxoaumele And nonydeHunst Yyactm obpasua,
ABMAKOLIENCHA NpeacTaBUTENbHON ANA COAEPXMMOro TpybonpoBoada, pesepByapa Unu Apyron CUCTEMBI, U
MOMELLEHUS €€ B KOHTEUHEP, N3 KOTOPOro oToupatroT npoby Ans aHanmaa ¢ UCMonb3oBaHUEM MabopaToOpHOro
NN ncnelTatenbHoro obopyaoBaHus. KoHtenHep anst nabopatopHon Npodbl A0MKeH ObITb A0CTATOUYHbIX pas-
MepoB, a 0bbeM obpa3sLia AocTaToYHbIM, YTODObI BBINOMHUTE NepemMeLlBaHne B COOTBETCTBUN C 8.4.

8.2 JlabopaTtopHaa npoba

Obpasey cbipon HedTU NPeacTaBNAT B NabopaToputo ANd NpoBeAeHNs aHannsa HacTosIWMM MeTOA0M
NN OANSI NPOBEPKM UCbITATENBHOrO 0bopyaoBaHUA. TONLKO NpeacTaBUTENbHbIE NPODLI, NoNyvYaeMble Kak yKa-
3aHOBACTM 4057 nACTM 04177, moryT ObITb UCNOMb30BaHbLI AN NONy4YeHUs NadbopaTtopHOn NpoodbI.

[TpunmevaHune 2—JlabopatopHble Npobbl MOryT ObITb OTODPAaHLI B BYThHINKM NpU pydHOM oTHope nNpobd u3
pe3epByapoB Uin B npobooTbopHUKN — npu aBToMaTu4eckom otbope npob. Obpasubl Cbipon HEMPTHU, OCTaBLLINECSH OT
npeabaywmx aHanm3oB, XPaHAT B 3TUX XKe EMKOCTSX.

8.3 lNpoba anga ncnelTaHnMn — 3TO YacTb 0bOpasLa, nony4vaemMmasa U3 nabopartopHou Npodbl ANS aHanus3a
HacToALWMM MeToaoM UucnolTaHMU. OTobpaHHaa ANngd aHanuMsa acTb ocbpasua AomkHa ObITb MCNOMNb30BaHa Npn
BbINOMHEHUM aHanu3a. JlabopaTtopHyto Npody nepen oT60poM Npobbl ANA UCMbITAHMA HEODBXOANMO Nepeme-
LWAaTb B COOTBETCTBUNC 8.4.

5)

Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC
(XMUYECKNE PEeaKTUBSI, crieundpurkaymm AMEPUKAHCKOro XMMNYECKOro obuectea, BawmnHrroH, okpyr Konymbowus). [Npeano-
XXEHUSA MO NPOBEPKE PEAKTUBOB, HE BXOASALWMX B CMIMCKU AMEPUKAHCKOIO XuMnyeckoro obuectsa, — cMm. Analar Standards
for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (unctble obpasubl ans nabopaTtopHbIX XMMUKATOB), a Takxe the
United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD (®ap-

makones CLUA n HaunoHanbHbIN apMakonormieckum cnpaBoyHUK).
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8.4 lNepemelumnBatoT nadbopaTopHyo Npoby cbipon HedpTU B TeveHne 15 MUH HEeNoCpeacTBEHHO nNepen
OoTOOPOM NPOLLI ANA UCMBITAHUA, YTODLI 0OEeCcneYvYnTs NONHYH 0AHOPOAHOCTL. [lepemMelunBatloT Npoby NP KOM-
HaTHoU TemnepaTtype o1 15 °C oo 25 °C unnnpndonee HU3KON TEMNepaType B KOHTENHeEpEe ANda nabopaTopHOU
NpoOLI U NpeaBapUTENbHO OTMeYalnT TeMnepaTypy Npodbl Brpagycax Llenscusa oo nepemelumsanums. Tun cme-
CUTENHA 3aBUCUT OT KONNYECTBA ChIpO HEP TN B KOHTENHEPE ANs NabopaTopHOoM Npob.l. [pexae Yem UCMONb-
30BaTb KakOWU-HNOYAb HEU3BECTHbLIN CMecUTEeNb, HeOOX0AUMMO O3HAKOMUTLCH C YCITOBUAMU TOMOTreHU3aLnMn No
ACTM [ 5854. OueHnBatoT XapakTepUCcTUKN CMECUTENS NMPU KaXKaoM UsMeHeHUn Tuna HedpTun, cobema HepTU B
KOHTeWHepe, POopMbl KOHTEeNHepa UMK YCNoBUMA CMeLUUBaHUSA (TaKUX KaK CKOpPOCTb U BpeMd nepemMellnBaHus).

8.5 [nsa HebonblnX KOHTENHEPOB Ans nadbopaTtopHon Npobbl BMecTUMOCTIO 0T 50 Ao 500 mn TpebyeT-
cA cMecuTernb 6e3 aspupoBaHNS, BLICOKON CKOPOCTU, C NonepeyHbIM CMeLLeHneM (caBnrom). IcnonbayoT Bpe-
MS nepemMellnBaHnd, CKOPOCTb NepemMellnBaHus M BbICOTY obpasla B cMecutTene OT AHa KOHTeWnHepa,
yaosneteopsitowne tpedboaHusam ACTM [ 5854. [ins cmecutenen 6onblumx paamepos 1 0O bLEMOB YCNOBUS
nepemMeLllnBaHna AOMKHbI ObITh onpeaeneHbl B COOTBETCTBUM C MeToaUKaMun, n3noxeHHbIMM B ACTM 15854
ACTM 4177, HO N3MEeHEeHHbIMU NPUMEHNTESIbHO K KOHTEenHepam bonbLUmnx pasmepoB 1 obbemoB. O4nLaoT U
BbICYLLUMBAKOT CMEecUTeNb nepe BBOACM NpoDHI.

8.6 PuKkcupyoT TeMmnepartypy npodel B rpagycax Llenscunsa cpasy ke nocne romoreHnsaunn. NosbilLEHNE
NoNyyYeHHOU TeMnepaTyphl No CpaBHEHUIO C HaYanbHbLIMU NOKa3aHUAMM 40 nepemMelumnsaHma (8.4) He AOITMKHO
npeBblwaTth 10 °C, B NpOTUBHOM Cliydae BO3MOXHbI NOTEPSA BOALI UMM HECTADUNBbHOCTL 3MYJIbCUN.

8.7 BbIOupaloT KONM4ecTBO UCNLITYEMOW NPOOLI B COOTBETCTBUKM ¢ Tabnuuen 1, Ha OCHOBaHWUM Npeano-
naraemoro cogepxxaHua soabl.

Tabnwua 1—TllpumepHoe KONNMYECTBO UCTIBITYEMOWN NPOOLI B 3aBUCMMOCTHY OT NpeanonaraeMmoro cogepxaHnsi oAbl

[peanonaraemoe coagepskaHue soabl, %

Konu4vecTteo npobbl,  Unu mn

TUuTpyemoe Konn4ecTtBo BOAbl, MK

0,020—0,1 1,0 200—1000
0,1—0,5 0,5 500—2500
0,5—5,0 0,25 1250—12500

9 lNMoarotoBKa annapaTypbl

9.1 CneaytoT yKasaHUaM Nponu3BoaMTENs Ansi NoAroTOBKU U BLINOMHEHUA paboT cannapaTtypon ansi TUT-
POBaHUA.

9.2 lpoBepsaoT repMeTU3aLInO BCEX Y3NOB U coeaAnHeHUN cocyaa, YTobbl NpeaoTBpaTuTb NonagaHue
aTMocdepPHOM BNarn n3 BXoAHbIX KOMMYHUKaL WA annapaTypsbl.

9.3 lNNomMmellaloT B aHOOHYHO (BHELLHIOW ) KaMepy CMeChb Kcunona n aHoaHoro pacteopa Kapna ®uwiepa,
NPUroaHoOro Angd NCNonb3oBaHUA B annapaTtype B Ka4YecTBe cneulnanbHoro peaktmea. JJoBoaaT obbemMm cMmecu
00 YPOBHA, pekoMeHOoBaHHOro NponU3BoaANTENEM.

9.4 lNlomellaloT B KaToOHYIO (BHYTPEHHIOK) KaMmepy KaToaHbIN pacTBop Kapna duliepa 40 YpPOBHSA Ha
2—3 MM HWXKe YPOBHS CMeCcK B aHOQHOM KamMepe.

9.5 BkntoyatoT annapaTypy U MarHUTHYIO MeLllanky Ans Hadana onepauum nepemMellMBaHud. [latoT BO3-
MOXXHOCTb OCTaTOYHOW BNare B a4enKke TuTpaTopa Ao0UTU A0 KOHEYHOU TOUKN.

[TpumevaHne 3 — BbiCOKMM POHOBBIN TOK B TEHEHME ANMUTENBHOIO Nepnoaa BpeEMEHN MOXKET ObITb CBA3aH C
HanMM4YneMm Briarn Ha BHYTPEHHUX CTEHKaxX cocyaa tutpartopa. [lnaBHoe BCTpsixuBaHme cocyga (mnm bonee 3HEPruvHoE
nepemMmelumBaHue) obecneumnT NPpoOMbIBaHUE BHYTPEHHEN NOBEPXHOCTU AHENKN SNEKTPONTUTOM M CTabunusayuio TuTpaTopa

10 AOCTUXEHUA HU3KOro hOHOBOIO TOKA.

10 CtaHpapTnsauus

10.1 B npuHumnne B ctaHaapTUlaunum HeT HeODXOOMMOCTU, NMOCKOSbKY TUTPYEMOE KONMUYECTBO BOAbI
HaxoOuUTCA B NPSIMON 3aBUCUMOCTU OT KONUMYECTBA KYNOHOB NoTpebnsiemMoro anektpnyectsa. OgHako xapakre-
DUCTUKU peakTUBa yXyAdLLakoTCsl Mo Mepe ero UCnosnb3oBaHus. NoatoMmy HeobxoamMmMo NPOBOANTL PErynapHbIv
KOHTPONb NyTeM BBeAeHNd TOUYHOro konndectea Yiacton soabl — 10 mkn. C MOMeHTa UCNOJIb30BaHUA CBEXEro
peakTUBa TakoW KOHTPOb NMPOBOAAT Yepes Kaxable Agecatb namepeHun (11.1.3). Ecnun pesyneTaTt HaxoguUTcs
BHe npeaenoB (10000 £ 200) MKr, HY>XKHO 3aMeHNTbL 0ba pacTBopa — aHOAHbIA U KaTOAHbLIN,
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11 lNpoBeaeHne NCNbITaHUN

11.1 UcnbiTaHne ob6pasua npu onpeaeneHnu cogepxaHua Boabl B NIpoLEeHTax no Mmacce

11.1.1 lomewaloT cCBEXME PACTBOPLIB aHOOHYIO MKATOQHYIO A4EeNKN TUTpaTopa N A0BOAAT pacTBOPbLI A0
YCINOBUA, OTBEeYaloLWMX KOHEYHOU TOYKe, Kak yKa3aHo B pasgene 9.

11.1.2 lomewaT annkBoTy Npobbl UCMLITYEMOW ChIPOWA HEMTU B SIMEUKY TUTPAaTOpa Cpasy Xe nocne
3aBeplUeHUda aTana nepemMellnBaHng no 8.4, UCNoNb3y4a cneayoLyo npoueaypy.

11.1.2.1 OunwatoT 1 BbICYLUMBAIOT LUMPUL, COOTBETCTBYOLLEN BMECTUMOCTK (Tabnuua 1 n npumeva-
HUe 4), oTOMpaloT He MeHee YeM TpU NopL MK NPobbl U yaanstoT B EMKOCTb ANsi cnnea. Cpasy e oTbunparoT cne-
OYIOLWYO nopunio npodbl, ovnwareT urny bymaxkHo candeTkon 1M B3BELUMBAKOT LWNPUL, C COAEPXKUMBIM C
ToYHOCTbIO A0 0,1 mr. BBoaaT urny 4yepes MmemMmbpaHy B 0TBEpCTME ANst BBoAA NPodbl, HAYMHAKOT TUTPOBaHUE U
MNPW MONOXEHNU KOHYMKA UMbl HECKOMbKO HMXE MOBEPXHOCTU XXNAKOCTU BBOASAT Npoby. M3BnekatoT wnpuL, 1
B3BELUMBAIOT ero noBTOpHO ¢ ToUHOCThio Ao 0,1 Mmr. Nocne gocTkeHMA KOHEYHOWN TOUKU TUTPOBaAHUA QPUKCUPY-
0T OTTUTPOBAHHOE KONMUYECTBO BOAbLI NO LIMPPOBOMY CHUTLIBAOLLEMY YCTRPOUCTBY Npudopa.

[TpnmevaHune 4 —EcnnKoHUEHTPAUKUA BOAbLI B NPo6e HE N3BECTHA, TO PEKOMEHAYETCH HAYaTb C MUHMMATb-
HOW NpeaBapuTenbHOU NPOOLI, YTODOLI N3BeXKaTb YPE3MEPHOro BPEMEHU TUTPOBAHUA U pacxoaa peakTtuBoB. [1pyn HeEObBXOo-
OVMMOCTM B AalNbHENLLEM YTOYHSAOT KONMYECTBO 0bpasua ans aHanuaa.

11.1.2.2 Korga poHOBLIA TOK UM CKOPOCTb TUTPOBAHUA BO3BPALLAOTCA K CTAbUMbHBIM NMoKasaHUAM B
KOHLIe TUTpoBaHUA (9.5), MOXXHO BBOAUTL cneaytowme npobel B cootBeTctBUM C 11.1.2.1.

11.1.3 3aMeHdAl0T pacTBOPbI B 0AHOM U3 HMXKeNnepeYvnCcneHHbIX CryYyaeB, a 3aTeM NOBTOPAT NOArOTOBKY
annapaTtypbl B COOTBETCTBUM C pa3genom 9.

11.1.3.1 HabnwogatoT yCTOMUYMNBO-BLICOKUN N HECTADUMbHbLIN POHOBLIN TOK.

11.1.3.2 lpoucxoant paccnamBaHue dpas B aHOOQHOW KamMepe WM 3NeKTPpoabl NMOKPbIBAKTCSH ChIpOU
He®ThIO.

11.1.3.3 ObLee KonmyecTtBo A0OaABNEHHOW Cbipo HePTM B cocya ANsl TUTPOBaHUA NpeBLIlLaeT O4HY
YeTBEPTYIO YacTb 0ObeEMa pacTBopa B aHOQHOW Kamepe.

11.1.3.4 PacTBopbl B cocyaax aAnst TATpoBaHUA UCNONb3oBanm bonee Hegenu.

11.1.3.5 Hanpubope noasnsaeTtca coodbuieHne ob olnbKe, YTo NPsIMO UNU KOCBEHHO CBUAETENbCTBYET O
HeODXOAMMOCTU 3aMeHbI 3TIEKTPOAOB — CM. PyKOBOACTBO MO 3KcnyaTtauum nprubopa.

11.1.3.6 PesaynbTtaT oT BBoAa 10 mkn Boabl Haxoautces BHe npeaenos (10000 £ 200) mkr.

11.1.4 TwatenbHO oYULAOT aHOQHYIO N KaTOAHYIO KaMepbl TUTpaTopa, ecnii a4enkn 3arpsasHUnnch
cbipon HedpTho. HUKoraa He cneayeTt UCNoMb30BaTh aUeToH U ONM3Kne rno CBOUCTBAM KETOHHBI.

[TpnmedvyaHune 5— 3acopeHne Neperopoakn, pasaensiowen KamMmepbl, TAKXe NPUBeaAeT K HemcnpaBHOW pabo-
Te npndopa.

11.1.5 Tpu aHanunse cbipblX HEPTEN, CAULLKOM BA3KUX AN o0TOOpa Wnpuuem, noMmellarteT Npody B YMC-
TbIN, CYXOWU (pTakoH-KanenbHULY 1 B3BeLWMBAOT PllakoH BMecCTe € ChipoU HedThI0. BbICTPO BBOOAT NUNETKOW
Tpebyemoe KonmyecTBo obpasLa B A4enky TuTpatopa. BHOBb B3BellMBatoT doiakoH. NpoBoaaT TUTpoBaHUE B
cooTBeTCcTBMUM C 11.2.

11.2 UcnbiTaHue obpasua npu onpeaeneHnuu coaepxaHusa Boabl B NpoUeHTax No o6bemy

11.2.1 Hactodwasa npoueaypa MOXeET ObITb NpUMEHEHa TOMbKO Toraa, koraa obecrneyeHbl HeObXoan-
Mbl€ YCITOBUSA, TO €CTb AaBNIEHNE NMNAPOB U BA3KOCTb ChlPOU HE T NO3BONAOT TOUYHO ONpeaennTb 00 bEM ChIPOU
HedpTn. BA3KKe cbipble HeMTU 3aTPYAHAIOT TOUYHOE U3MepeHUe C UCMOoMb30oBaHMEM LLNpULA.

11.2.2 byabTe OCTOPOXKHLI NPU 3aNONHEHUN LUNPULLA, YTODBI UCKMNIOYNTL 0bpasoBaHUE Ny3bIPLKOB rasa.

[TpnmevaHwune 6 —[lpucytTcrBmne Ny3bipbKOB ra3a B WNPULE MOXET BbITb MCTOYHUKOM OLWNOOK. CKNOHHOCTL
CbIpon HedP TN K 0Opa30BaHUIO NY3bIPLKOB rasa 3aBUCcUT OT TUNa He TN U CBSI3aHa C AaBlEHNEM NAPOB.

11.2.3 Tlpn nsmepeHnn maccel Cbipon HeTU criegyeT UCNONbL30BAaThL NpoLeaypy onpeaeneHnUda Boabl B
CbIpOUN HEPTU METOAOM KYJTOHOMETPUYECKOro TUTpoBaHMA no Kapny ®uwepy B cootsetctBunc 11.1.

11.2.4 OCHOBHbLIE CTaguKn Te e camMble, YTO U B clydae nsmepeHua cogepkaHus soabl B npoueHTax no
macce (11.1), 3a HeKOToOpPbIM UCKITHOYEHUEM. HUCTBLIM, CYXUM LWNPULLEM COOTBETCTBYIOLLEN BMECTUMOCTM (CM.
Tabnuuy 1) oTbUpatoT HE MeHee YeM TP nopumn Npobbl U yaansitoT B eMKOCTb A5 cnuea. Cpasy e oToupatoT
crieayroLLyo nopLuo Npod.l, yaanaoT BECb ras3 U3 Wnpuua, odnatoT urny bymakHon candeTkon hoTMedatoT
obbeM B WUNpuue onuwkanwnm K otmeTtke 1 nnm 10 MK B Ka4eCcTBe NPUHATOro 3HaveHus (6.3.1.2). BeoasaTt urny
yepe3 MemMmbpaHy B OTBEPCTUE ANA BBoAA NpoObl, HAYUHAKOT TUTPOBAHUE N NMPU NONMOXEHNN KOHYMKA UMb
HEeCKONMbKO HWXKe MNOBEPXHOCTU XMAOKOCTU BBOAAT NOJMHOCTbIO codepXumoe wnpuua. Nocne goctmkeHUd
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KOHEYHOW TOYKN TUTPOBAHUA (PUKCUPYIOT Mo NokasaHnaM LN poBOro ycTponcTea npnbopa oTTUTPOBAHHOE
KONMYECTBO BOAbl B MUKpOrpamMmax.

12 O6paboTKa pe3ynbLTaToB

12.1 PaccunTbiBaloT cogepxaHue Boabl, % Macc., B npobe cblipo HedpT No dopmMyne

W/,
B = _11
oda m 00, (1)

roe W, — macca oTTUTpOoBaHHOW BOAbI, MKT;
W, — macca ncnosnb3yemoin npoodbl, MKT.
12.2 PaccuutbiBatoT cogepxaHue Boabl, % 00., B npobe cbipon HedpTh o hopmyne
V)

Booa = — 100, (2)
Vo

rae V, — obbeM OTTUTPOBaHHOU BoAbl, MKIT (COBMagaeT ¢ Maccon B MUKporpaMmmMax, onpeaensaeMoun KyoHo-
MEeTPUYECKUM TUTPOBAHUEM);

Vo, — 06BbemM ncrnonbsyeMmomn npodbl, MK,

13 OTtueT

13.1 PesynbTaT onpegeneHus npoLUeHTHOro cogepXaHnda soabl no macce okpyrngatoT go 0,01 % macc.
13.2 PesynbTaTt onpeaeneHus NpoLEeHTHOro cogepxaHus soabl no oovemy, okpyrnsatoT 4o 0,01 % o0.

14 Npeun3InOHHOCTbL U OTKINOHEHME

14.1 Tlpeun3nOHHOCTb HacToALLero Metoda UCNbITaHUIA, onpeaeneHHasi No pesynbTartam cTaTUCTUYeC-
KX MexXnabopaTopHbIX UCTbITAHWUI, BKITIOYaET crneaytoLme nokasatenn®.

14.1.1 lNoBTOPAEMOCTD

PacxoXxgeHue pe3ynbTaToB NnocneaoBaTenbHbIX UCMBITAHUA, MONYYEeHHbLIX OOHUM U TEM XKe OnepaTopom
C UCNONb30BaHMEM OOHOW U TOW XXe annapaTtypbl NPpU NOCTOAHHBLIX YCNOBUSAX HA MOEHTUYHOM UCMBLITYEMOM
MaTtepuane B TedeHne ANMUTENbHOro BPEeMEeHU NMpu HOpManibHOM U NMPaBUIbHOM MUCMONb30OBaAHUM MEeToAa,
MOXEeT NpeBkLILaTh creaytoLme 3Ha4YeHnst TONbKO B OAHOM criyvyae 1u3 AgaguaTn (tabnuua 2).

14.1.1.1 [OnaonpeneneHnsa Boabl NO Macce

r=0,040 (X 4/3), (3)

rae X — cogepxaHue soabl B npobe B ananasoHe o1 0,02 % macc. ao 5 % macc.
14.1.1.2 OngaonpeageneHnsi Boabl N0 06bemy

r=0,056 (X 2/3), (4)
raoe X — cogepxaHue Boabl B npobe B ananasoHe ot 0,02 % 06. 0o 5 % o6.

14.1.2 Bocnpou3BoguMoOCTb

PacxoxaeHne AByX oTAenNbHbIX M HE3aBUCUMBbIX pe3yrnbTaToB UCNbITaHWUK, NOJTYYEeHHBIX pa3HbIMK onepa-
TOopaMun, padboTarLWMMK B pasHbIX NabopaTopusax, Ha MOEHTUYHOM UCTILITYEMOM MaTepuane B TedeHne anu-
TeNbHOro BpeMeHU Npu HopMarnbHOM U NpaBUNBHOM UCNONbL30BaHUM MeToda, MOXET NpeBbIlWaTh creayrLlme
3Ha4YeHUs1 TONbKO B OAHOM criyvyae 13 AgaguaTu (Tabnuua 2).

14.1.2.1 Onga onpeaeneHnsa Bodbl Mo Macce

R = 0,105 (X 2/3), (9)

rae X — cogepxaHue Boabl B npobe B ananasoHe o1 0,02 % macc. oo 5 % macc.
14.1.2.2 [nsionpeaeneHns Boabl No odbemy

R =0,112 (X23), (6)

rae X — coaepaHue soabl B npobe B AnanasoHe oT 0,02 % 06. 0o 5 % 06.

6)

[ToaTBepxagatowme gaHHble MOXHO nonyuntb B ASTM Headquarters, Request RR: D02-1246.
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Bopna [ToBTOPASMOCTL r Bocnpoussoaumocte R
% macc. unmn % ob. % macc. % 00. % macc. % 00.
0,01 0,002 0,003 0,005 0,005
0,02 0,003 0,004 0,008 0,008
0,05 0,005 0,008 0,014 0,015
0,1 0,01 0,01 0,02 0,02
0,3 0,02 0,03 0,05 0,05
0,5 0,03 0,04 0,07 0,07
0,7 0,03 0,04 0,08 0,09
1,0 0,04 0,06 0,11 0,11
1,5 0,05 0,07 0,14 0,15
2,0 0,06 0,09 0,17 0,18
2,5 0,07 0,10 0,19 0,21
3,0 0,08 0,12 0,22 0,23
3,5 0,09 0,13 0,24 0,26
4.0 0,10 0,14 0,26 0,28
4.5 0,11 0,15 0,29 0,31
5,0 0,12 0,16 0,31 0,33

14.2 OTKNOHEHuUue

14.2.1 He obHapyXeHO 3Ha4YUTENbHbIX PacXoXAeHUN Mexay cpedHnUM cogepXaHuem Boabl, nonydae-
MbIM 3TUM METOAOM, U OXXUOaeMbIM KONMUYECTBOM BoAbl (BBeAEHHLIM B BMAe A400aBKnN) ANs Npob chipon HedpTu,
NpoaHaNU3NPOBaHHbLIX B NMpoLecce MeXnadbopaTopHbIX UCMbITAHUKA 0Dpa3LOB, NCNOMb3yeMbIX AN OLEHKA
npeunsnoHHoOCTU HacTosawero metonad).

14.2.2 Mewawlwnn pakTop OT MepKanTaHOBOWU cepbl COOTBETCTBYET TEOPEeTUYECKOU CTEXUOMETPUN
(o1 1 0o 0,28), To ectb 1000 MKr/T (ppm) MepKanTaHOBOW Cepbl MOXET NPOU3BECTMU CUTHAM, 3KBUBANEHTHbLIN
280 MKr/T (ppm) BOAbI B paMKax HacTodLlero Mmetoaa UcnslTaHnu. Bnuadune cynsguaHoun cepbl H,S cooTBeT-
CTBYET TeopeTudeckoun ctexmometTpun (ot 1 ao 0,56), To ectb 1000 MKr/T (ppm) cepbl CepoBOACPOAA MOXET
MPOU3BECTU CUTHAN, 3KBUBANEHTHbIN 560 MKr/T (ppm) BoAbl B paMKax HacTosLero metoaa. JocTOBEPHOCTL
KOPPEKTUPOBKNA N3IMEPEHHOro coaep)XaHua BoAdbl ANS U3BECTHbIX YPOBHEW MepKanTaH/cynbdua elle He
onpepgeneHa.

6)

[loaTBepxaawme gaHHble MOXHO nonyuntb B ASTM Headquarters, Request RR: D02-1246.
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Mpunoxenwue A
(cnpaBoO4HOE)

CBeleHUA O COOTBETCTBUU CCbINOYHLIX cTaHAapToB ACTM cCbiNMOYHBIM HaLMOHaNbHLIM
ctaHpapTamMm Poccunckou ®egepauum (M e UCTBYOLWMM B 3TOM KayeCTBE MeXrocyaapcTBeHHbIM

cTaHaapTam)
Tabnwnua OA.1
CTeneHb Ob6o3Ha4vYeHne N HaMMeHOBaHUe COOTBETCTBYIOLLEro
Obo3HaveHne cCbINoYHOro ctaHaapTa
COOTBETCTBUA HAUWNOHAJIbHOIO CTaHAapPTAa

ACTM 1 1193 — *
ACTM 1 4057 MOD [OCT P 52659—2006 «Hed1b M HE®TENPOAYKTHI.

MeTtoabl pydHoro otbopa npodb»
ACTM 14177 MOD [OCT 2517—85 «HedTb n He@TENPOAYKTLI. MeTo-

Obl oTbopa nNpob»
ACTM I1 5854 — *
ACTM E 203 — *

[1p

MO

* COOTBETCTBYIOLWMN HAUMOHAlNbHbIM CTaHAapT oTcyTCcTBYET. 1O ero yreepxgeHusa pekoMmeHayeTCsa UCMNonb3oBaTh
NnepeBo Ha PyCCKUN A3bIK 4aHHOro ctaHgapTa. [lepeBog gaHHoro craHgapra Haxogutcesa B PegepanbHOM MHopMaum-
OHHOM POHAE TEXHUYECKNX PErMamMeHTOB U CTaHOAaPTOB.

MMedaHue—B HacToawen Tabnuue NCnonb3oBaHoO crneaylollee ycrnoBHoe 0603Ha4YeHne CTEeNeHn CooT-

BETCTBUA CTaHOAPTOB.

D — moandhmumnpoBaHHble CTaHOapPThI.

YK 665.63:006.354 OKC 75.040 B09

KrntoueBble crnoBa: KynoHOMETPUYECKNIA, cbipble HedTn, romoreHmnsauma, metog Kapna duwepa, cmecntens
nonepeYHbIM CMeLleHueM, TUTpoBaHne, Boaa, BoAa B ChipbiX HEPTAX

Penaktop fIL.U. Haxumosa
TexHu4veckun penakrtop H.C. puwanosa
Koppektop M.A. Koporesga
KomnetoTepHaa Bepctka A.H. 3onomapesou
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