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NMpeaucnosue

Llenn, ocHOBHbIE NPUMHLMMLI 1 MOPSOOK NPOBeAeHUs paboT Mo MeXrocyaapCTBEHHON cTaHAapTMIaunm
yctaHoBneHbl FTOCT 1.0—92 «MexrocyaapcTseHHas cuctema ctaHgaptusaumm. OCHOBHbIE NONOXKEHUA» U
MOCT 1.2—2009 «MexrocyaapcTBeHHas cucteMa cTaHgapTusaumn. CtaHaapThl MEXrocyaapCTBEHHbIe, Npa-
BMIa 1 pekoMeHAaLMm1 Mo MeXrocyaapcTBEHHOW cTaHaapTM3aumn. MNpaeuna pa3paboTku, NPUHATAS, NpUMe-
HeHus1, OBHOBNEHUSA N OTMEHbI»

CBepeHuA o cTaHaapTe

1 NOAOrOTOBIEH OTKpbITbIM akuMoHepHbIM 06LecTBoM «Bcepoccuinicknii Hay4Ho-uccnegoBaTerb-
CKWA MHCTUTYT no nepepaboTke HedbTn» (OAO «BHUU HIM» ) Ha ocHoBe cOBCTBEHHOMO ayTEHTUYHOTO NepeBoaa
Ha pyCcCcKnin AI3bIK cTaHdapTa, ykasaHHOro B NyHKTe 4

2 BHECEH ®egepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PeryrnmpoBaHuio U MeTpororum

3 MNPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAapTU3auum, MeTporiorum u ceptudukanmm (Npo-
ToKOM OT 5 HoAGpPsA 2013 r. Ne 61-11)

3a NPUHATUE NPOronocoBann:

KpaTtkoe HaumMeHoBaHue CTpaHbl Kog ctpaHbl no CoxpalleHHoe HaMMeHOBaHUe HaLUMOHANBLHOIo opraHa
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 no ctaHgapTusauum

ApmeHus AM MuvHakoHoMKKM Pecnybnvku Apmenusi

Knpruams KG KbiprelactaHgaapt

MonpgoBa MD Mongoea-Ctangapt

Poccus RU PoccraHgapt

TagXukucTaH TJ TapxvnkctaHgapT

Y36ekncTaH uz YactaHgapT

4 Hactoswun ctaHgapT naeHtndeH ctaHgapty ASTM D 664—11a Standard method for acid number of
petroleum products by potentiometric titration (CTaHgapTHbIN MeToA onpeeneHnst KUCNOTHOro Yncna HedTe-
NPOAYKTOB MOTEHLMOMETPUYECKUM TUTPOBAHNEM).

CtaHgapT pa3paboTtaH komuteToM ASTM D02 «HedbTenpoaykTel 1 cMazodHble MaTepuanbl», Henocpea-
CTBEHHYIO OTBETCTBEHHOCTb 3a Hero HeceT nogkomuTteT D02.06 «AHanns cMasouHbIX MaTepuanoBy.

MepeBoAa € aHIIIUNCKOro A3bika (en).

HanmeHoBaHWe HacToALWEero MeXrocyaapCTBeHHOro cTaHgapTa U3MeHeHo OTHOCUTENBHO HauMeHoBa-
HWA yKaszaHHOro ctaHaapTa aAng npueedeHus B cooteeTcTBUe ¢ TOCT 1.5—2001 (nogpasgen 3.6).

OduumanbHble 3k3eMnsipbl cTaHgapTa ASTM, Ha 0CHOBE KOTOPOro NOAroTOBNEH HACTOSLLMIA MEXIOCY-
0apCTBEHHbIA cTaHaapT, UcTaHgapToB ASTM, Ha KoTopble AaHbl CChINKN, UMetoTcs B PeaepanbHOM MHGOpMa-
LMOHHOM hoHAEe TEXHUYECKNX pernaMeHToB U CTaHO4apToB.

CBefleHUs 0 COOTBETCTBUM MEXIocyapCTBEHHbIX CTaH4apTOB CCbINOYHBIM CTaHaapTaM npueeaeHsl B
OONONHNTENbHOM NpuUnoxeHun JA.

CTteneHb cooTBETCTBUA — naeHTU4Has (IDT)

5 Mpukazom PefepanbHOrC areHTCTBA MO TEXHUYECKOMY PEryfiMpoBaHUie U MeTporiorin oT 22 Hosibpa
2013 r.Ne 678-cT MmexxrocyaapcTseHHbld cTaHaapT FTOCT 32327—2013 BBeaeH B AeACTBUE B KaUeCTBe HaLno-
HanbHoro ctaHgapTta Poccuiickon ®egepaunn ¢ 1 sHeaps 2015 .

6 BBEJEH BIEPBbIE

VHpopmauust 06 usMeHeHUsIX K HacmosiujeMy crmaHOapmy rybrukyemcs 6 exe200HOM UHGOpMayUoH-
HOM yKazamere « HayuoHarnbsHbie cmaHdapmbl», a mekem U3MeHeHUU U MNopagoK — & eXeMeCsIHHOM UHop-
MauyuoHHOM ykaszamene «HauuoHanbHble cmarndapmei». B criyyae nepecMompa (3aMeHbl) Ui OMMEHs!
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Hacmosileeo cmaHlapma coomsemcmeyoujee ysedomreHue 6ydem ornybrUKO8aHO 8 eXeMeCSHHOM
UHOpMaUUOHHOM yKaszamene «HauuoHarnbHbie cmaHOapmei». Coomeemcemeyrolasi UHhopMayusi, yee-
OoMIieHuUe U meKcmbl pasMelliaromcesi makxe 8 UHGhopMaUuUoHHOU cucmeme obuieao rnonb308aHUst — Ha ogbu-
yuansHoM catime ®edepallbHO20 agzeHMcemea o MexHUYeCKoOMy peayrnuposaHUuro U Memporoauyu 8 cemu
UHmepHem

© CraHpapTuHpopm, 2014

B Poccuitckon degepaunm HacTOALWNMA cTaHOAAPT HE MOXKET ObITb MOMHOCTBLIO UMM YaCTUHMHO BOCMPOU3-
Be[eH, TMpaXXnMpoBaH 1 pacrnpocTpaHeH B KayecTBe odulmanbHoro nsgaHnsa 6es paspewerns degepansHoro
areHTCTBa Mo TEXHUYECKOMY PEeryriupoBaHuio 1 MeTponorum
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHIAODAPT

HE®TEMPOAOYKTbI
OnpefeneHne KMCMIOTHOrO YMCIa NOTEHLMOMETPUYECKAM TUTPOBAHUEM

Petroleum products. Determination of acid number by potentiometric titration

Data BBegeHua — 2015—01—01

1 O6nacTb NpMMeHeHus

1.1 HacTtosiwuin ctaHgapT ycTaHaBnueaeT MeTobl A U B onpeaeneHusa kKMcnoTHoro Yncrna Hedprenpo-
OYKTOB, CMa304HbIX MaTep1anos, bMogM3ensHOro TonmMBea U cmecein brogmaensHOro TonMea NoTeHLMoOMeT-
PUYECKUM TUTPOBAHUEM.

1.1.1 MeToa AnpuMeHsiloT Anst HedpbTenpoayKTOB M CMa30UHbIX MaTepuarnos, pacTBOPUMBIX UMM YaCTUY-
HO pacTBOPUMBIX B CMec Tornyona u 2-nponaHona. OH NpUMeHUM ANg onpeaeneHust KACNOT C KOHCTaHTON Anc-
coumaumn B Boge 6onee 10-2 1 oueHb cnabblx KUCMOT € KOHCTaHTOM Anccoumauumn meHee 102, Conu moryTt
oKasblBaTb BUsIHWE Ha onpeaeneHmne, ecrn UX KOHCTaHTbl Auccounauum Gonee 10-9.

MpeumnanoHHOCTL onpedenexHa Ans guana3oHa KUCIOTHBIX Yucen oT 0,1 go 150 mr KOH/T.

1.1.2 Metoa B npegHasHaveH Tonbko ANg brnoansensHOro Tonnmnea n cMeceii 61MoaM3ensHOro TONMMBa ¢
HW3KOM KNCITOTHOCTLIO U HECYLLIECTBEHHBIM pasnuumMemM pactsopumMoctn. Ans metona B ncnonesyot agToma-
TUYECKNA TUTPaTOP.

MpumedvaHne 1—Ceexue n oTpaboTaHHble Macna MOMyT CoAepXaTb KNCMOTHbIE KOMMOHEHTLI, HanpumMep
OpraHNYeckne N MUHepanbHble KUCNOThI, COXHBIE 3MPbl, PEHONBHbIE COEAMHEHWS], NTAKTOHbI, CMOSbI, CONMU TSKENbIX
METanmoB, CONY aMMOHUSA U APYIMX CrabblX WENoYen, KUCMble CONMM MHOFOOCHOBHbIX KUCIOT, a Takke UHIMBUTOpLI 1 ae-
TEPreHThI.

1.2 MeToabl Takke MOXHO UCMOMb30BaTL 414 onpeageneHnda OTHOCUTEIIbHOIO UBMEeHEeHNA Macern B Nnpo-
Luecce oKMCneHmnda, He3aBMCMMO OT UiBeTa N APyrnx CBOWCTB Macen. HeCMOTpﬂ HaTO,4YTO TUTPOBaHNE NPOBOAAT
B onpeAeneHHbIX paBHOBECHbIX YCINIOBUAX, MeTOdbl HE NpeHa3Ha4YeHbl 414 USMepPeHnd abCoNTHOro KACNOT-
HOIro Yncna, KoTopoe MOXHO UCMONb30BaTb AJA NMPOrHO3MPOBaHUA XapakTepUCTUK Macna npu akcniyataunn.
O6Las 3aBMCUMOCTb KOpPpPOo3nn NOALWNMHUKOB OT KUCITOTHOIo YCNa He yCTaHOBIeHa.

MpumMmeyvyaHne 2— 3HavyeHUe KUCMOTHOIO YMCNa, NONYyYEHHOE MO HACTOSWEMY METOAY, MOXET He COOTBeT-
CTBOBaTb 3Ha4eHusIM, nonyyenHbiM no ASTM D 974 n ASTM D 3339. ConocTtaeneHne pesynsratoB Mo HACTOSILLEMY METO-
Ay UCMbITaHWs ¢ ApyrMmmn MeToaamu 6e3 TMTpPoBaHUsi He MPOBOANITOCH.

MpumevyaHue 33— Heckonbko nabopartopmin OTMETUNN pasnnume pe3ynsTaToB, NOMyYeHHbIX N0 HACTOSLLEMY
MeToAY, NPU UCMONb30BaHNM BOAHBLIX U HEBOAHbIX GydepHbIX pacTBOPOB.

1.3 3HaueHus B eguHuuax CU paccmatpumBaloT Kak cTaHgapTHbIE.

1.4 BHacToseM cTaHAapTe He NpeycMOTPeHO paccMOTpeHMe Bcex BonpocoB obecnevuerHns 6esonac-
HOCTU, CBA3AHHbLIX C ero npumeHeHueM. MNonb3oBaTeNb HacToALWEero ctaHaapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBIIEHWE COOTBETCTBYIOLLMX MPaBui No TeXHWKe 6e30nacHOCTN M OXpaHe 300p0oBbS, a Takke onpeaenseT
LenecoobpasHoCTb NPUMEHEHUS 3aKOHOAATENbHBIX OrpaHUYeHUA nepes ero UCMob30BaHNEM.

2 HopmaTuBHbIe CCbINKKU

Ons NPpUMEHEeHUA HacToALllero ctraHgapTa HeobxoanMbl cneayrouine CCbl/104HbIe AOKYMEHThI. OnsHepa-
TUPOBaHHbIX CCbIITOKNPUMEHARKT nocnegHee nsgaHne CCblJToOYHOIo OKyMeHTa (BKJ'II'O‘-Iaﬂ BCeero I/I3MeHeHI/IF|).

U3paHve odpmumnanbHoe
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2.1 CraHgapTbl ASTM':

ASTM D 974 Standard test method for acid and base number by color-indicator titration (CtangapTHbIA
MeTo onpefeneHnst KUCMOTHOro U WEeNOYHOro Yncern TUTpoBaHNeM ¢ LIBETHBIM UHOUKATOPOM)

ASTM D 1193 Standard specification forreagentwater (CtaHgapTHas cneuudpukaLmng Ha peakTns Boay)

ASTM D 3339 Standard test method for acid humber of petroleum products by semi-micro color-indicator
titration (CtaHgapTHLIN MeTo onpeaenieHUs KUCNOTHOMo YMcna HepTenpoayKToB NONYyMUKPOMETOA0M TUTPO-
BaHWS C LBETHBIM MHAOMKATOPOM)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakTuka py4Horo
oT60pa Npob Hed TN N HepTENPOOYKTOB)

ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products ([MpakTuka agToma-
Tudeckoro otbopa nNpob HepTM U HedbTeNpPOaYKTOB)

ASTM E 177 Practice for use of the terms precision and bias in ASTM test methods (MpakTuka npumeHe-
HNSA TEPMUHOB MPELU3UOHHOCTU U CMeLLeHUa B MeToAax UcnbitTaHui ASTM)

3 TepmMuHbI M onpeaeneHus

B HacTosillem cTaHdapTe NpUMEHeH cneayroumnin TEpMUH ¢ COOTBETCTBYIOLLUM orpefieneHnem:

3.1 kucnotHoe yucno (acid number): KonnyecTso wWenovn B MunnnrpaMmmax rupokcuaa kanmsi Ha
rpamm obpasua, Heobxogumoe ANs TUTPOBaHMSA obpasua B YCTaHOBMEHHOM pacTBopuTene A0 3agaHHON
KOHEYHOWN TOUKN TUTPOBAHUS C UCNOMb30BaHNEM onpeaenieHHON CUCTeMbl AeTEeKTUPOBaHUS.

3.1.1 MNMoAcHeHue

HacTtosawunin MmeToa no3sonseT onpeaennTb KONMYECTBO LLLESToUM B MUMTIUrpaMMax rmapokcmnaa Kanus Ha
rpamm obpasua, Heobxogumoe Ans TUTPOBaHMs o6pasLa B cMecu Tonyona, 2-nponaHona U HeGoMbLIOoro Komnu-
YyecTBa BOAbl, OT HAYaNbHOro NoKasaHUs U3MepUTeNbHOro Npnubopa Ao nokasaHua npubopa B MUNNMBONbTAX,
COOTBETCTBYIOLLETO LLENOYHOMY BogHOMY BydbepHOMY pacTBOPY, UK 40 HETKO onpeaensiemMon ToUK1 nepernda.

3.1.2 MNMoAcHeHue

JononHuTensHo No HacTosLWeMy cTaHAapTy MOXHO onpeAenuTb KUCNOTHOE YNCIIO CUNBHBIX KUCNOT Kak
KOMMYECTBO LLESoYM B MUNNUIrpaMMax rmapokcuaa kanus Ha rpamm obpasua, Tpebyemoe Ans TUTpoBaHUA
obpasua B pacTBopuTene oT HadanbHOro MNoKkasaHUs U3MepuUTernbHOro Npnbopa B MUNNUBONbTAX, COOTBET-
CTBYIOLLIEr0 CBEXEMNPUrOoTOBIEHHOMY KMUCITOTHOMY BOAHOMY DydepHOMY pacTBOpY WM XOpPOLLO onpedernsie-
MO TouKe nepernba.

3.1.3 MNMoacHeHue

CBoncTBa CUNBLHBIX U APYTMX KUCNOT MOTYT 3HaUUTENbHO OTAMYaThes. [onb3oBaTtenb HacTosLWero MeTo-
03 UCNbITaHUSA OOMKEH UX pasnnyaTtb U PerMcTpupoBaTh.

4 CywHocTb MeTOAa

4.1 PaCTBOpﬂl'OT 06pa3eu, B pacTeBopuTtene anAa TMTpoBaHUA U TUTPYHOT NOTEHUAMETPUHECKN CNNPTOBLIM
pPacTBOPOM rngpoKcuia Kanua, ACNnosb3yA CTEKNSAHHbIN I/IHﬂ,I/IKaTOprIIZ ANEKTPOoa N anekTpoa cpaBHEHUA U
KOM6I/IHI/IpOBaHHbIIZ aneKkTpoa. MNokazaHus N3MEPUTESIbHOIo r|p|/|60pa B 3aBMCUMOCTM OT obbema TATPYOLWEro
pacTBopa HAHOCAT Ha KaﬂMGpOBO‘-IHbIIZ rpad)l/u( BPYYHYHO UMM aBTOMAaTUYECKWN. KoHeYHbIMKU ToYKaMin TUTpOBa-
HUA Ha Pe3ylbTUpyLlem KaJ'II/I6pOBO‘-IHOM Fpad)I/IKe CUMTAKOT TOJIbKO YEeTKO onpegendaeMble TOYKA neperMGa.
npl/l OTCYTCTBUN HETKUNX I'IepeFI/IGOB KOHEe4HbI€ TOYKN TUTPOBaHNA onpeaendaroT Nno noka3aHMAM USMepUTeribHO-
ro r|p|/|60pa, COOTBETCTBYHOLWMM KACNMOTHBIM U LLEeJNTOYHbIM BOOHbIM 6ycbepr|M pacTBopaMm.

5 HasHa4yeHue 1 npumMmeHeHune

5.1 Ceexne n OTpﬁGOTaHHbIe He(bTeI'IpOﬂ,yKTbl, 6uoansenbHoe TONMIMBO U cMecH B1MoaM3enLHOro Tomn-
JIMBa MOTYT cogepXaTb KUCINOTHbIE KOMMOHEHThI B BUAe Npucaaok Uitk NPpoAYKTOB pa3ftoXKeHUA (HaI'IpI/IMep,
npoAayKTOB OKACIEH I/Iﬂ), OGpﬁSOBaBLIJI/IXCﬂ npu skcnnyaTtauunn. KonuuecTtsa aTnX BeWEeCTB onpeaenarT TUTPO-

1) YTOouUHUTB cebinku Ha cTangapTel ASTM MOHO Ha caiTe ASTM, www.astm.org, unv B cnyx6e nogaepkv KrmeH-
ToB ASTM: service@astm.org. B nHcdopmaumoHHom Tome exerogHoro c6opHuka ctaHgapToB (Annual Book of ASTM
Standards) crnepyeT o6paluaTbes K CBOAKEe CTaHAapTOB €XerogHoro cbopHvka cTaHJapToB Ha CTpaHuLe canTa.
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BaHWeM wenovamu. KNCANoTHOE YNCIIO AAIBASAETCS NoKaszaTeeM KoNMYecTBa KNCNOTHBLIX KOMMOHEHTOB B Mace.
KucnoTtHoe uncno MCMNONb3YHT ANA KOHTPONA KadeCTBa Npn N3roToBl1eHUM CMa30uHOro Macna, a Takke rnpm
sKcnnyataunin. I'Ipep,eanble OTKIMOHEeHNA 3Ha4YeHUA KNCITOTHOIo 4nMcna yCctaHaBIMBaoT SMMUPUYECKA.

5.2 MeTtogHe NMPUMEHAIOT ANnd NPorHo3npoBaHUA KOppOSI/IOHHOIZ aKTUBHOCTW Macna unu buoamsenbHo-
ro Tonnuea 1 cmecen BnoamnsensHoro TonnMBa npu skcnnyataunm, NoOCKOIbKy 3Ha4eHNe KUCIIOTHOro Yncna
3aBUCUT OT pPa3HbIX NMPOAOYKTOB OKUCIEHNA, a OpraHNYeCKmne KNCNoThbl obnagatot pa3HbIMN KOPPO3NOHHBIMA
CBOWCTBaMN. 3aBUCUMOCTb KOppOo3nn MeTasifioB OT 3Ha4YeHUA KMCITOTHOro Yicia npu Ncnoib3oBaHnn Mmacern,
61oaM3enbHOro ToNNMBa U cmecen Boan3enbHOro ToNMMBa He yCTaHOBIIeHa.

6 AnnapaTtypa

6.1 Annapat Ansi py4Horo TUTpoBaHUA

6.1.1 UsmepuTenbHbIN NpUbop

BonbTMeTp nnunnoteHumMomeTp YyBcTBUTENBHOCTLI0 20,002 B B AManasoHe He meHee + 0,5 B, obecnevu-
BaoLWniA n3mepeHue ¢ TouHoctblo +0,005 B npu ncnonb3oBaHnA SNeKTPoaoB, yKasaHHbIX B 6.1.2 1 6.1.3, n
COMNPOTUBIIEHUN MEXAY HUMMW B ananasoHe o1 0,2 4o 20,0 MOM. MiamepuTenbHEIN Mpubop 4omkeH bbITh 3a3eM-
neH Ang 3awWnTbl OTKPLITON MOBEPXHOCTU CTEKISIHHOMO 3NeKkTpoaa, NpoBoJa CTEKNAHHOro snekTpoaa, TUTpo-
BanbHOro cTeHAa OT MOCTOPOHHUX 3NEKTPUHMECKUX MNoNnen, KOTopble MOryT MOBMUATL Ha MokasaHus
namepuTensHoro npubopa B paboyemM guanasoHe.

MpumevyaHnue 4— [onyckaeTcsi UCMONbL30OBaTL annapar C 3r1eKTPOHHbIM BONETMETPOM C HEMPEPbIBHLIM CHsi-
TeM NoKasaHwiA, NpegHa3HaueHHbII Anst paboTsl ¢ CUNOI Toka Ha BXoge He MeHee 5- 10712 A, npy 8TOM cuCTeMa 3nekTpo-
aoB ¢ conpotueneHnem 1000 MOm gomkHa 6bITh coeanHeHa napannenbHO C 3aXXUMamMu U3MepUTENbHOIo Npubopa, coe-
OVHEHHOTO  3aXMMOM  C  3a3eMJIEHHbIM  MEeTariuuYyeckMM  SKPaHOM,  WCKIIOYalMM  BIIUSHUE  BHELLHEro
3MeKTPOCTAaTUHECKOTO MNOJISA aHaNnorMYHO 3KPaHNPOBaAHHOMY NPOBOAY CTEKISHHOIO arekTpoaa.

6.1.2 NameputensHblid pH snekTpod, NpurogHbIn Arnst TUTPOBaHUS B HEBOAHOM cpefe.

6.1.3 OnekTpop cpaBHeHUA

XnopcepebpsHbld anektpod cpaBHeHus (Ag/AgCl), sanonHeHHbld pacTBopom anekTponuta LiCl
1M — 3M B aTaHone.

6.1.3.1 KoMbuHMpoBaHHbIEe anekTpo bl

Kom6U1HMpoBaHHEIR anekTpod npeacTaBnseT cobon xnopcepebpsiHblin anekTpod cpasHeHuns (Ag/AgCl),
BCTPOEHHBIA B M3MEPUTESbHBIA 31eKTpoa, UTo yaobHo npu paboTe ¢ aneKkTpoaoM U obCny>XMBaHUM TONbKO
OIHOTO 3NneKTpoaa. ArekTpos cpaBHeHNsa uMeeT MypToBoe coeUHeHNe 1 3anorTHeH UHEPTHBIM CIIUPTOBLIM
pacTBOpoM anekTponuta, Hanpumep 1M — 3M pacTteop LiCl B aTaHone. KomOuHMpoBaHHbIE 3neKkTpoabl MMe-
FOT FYYLUYIO UMW TaKYH0 ke YyBCTBUTENbHOCTb, Kak cCUCTEMa ABYX 31ekTpodoB. [ns yaobHoro ononacknsaHns u
aobaeneHns anekTponuta MydTa 3neKTpo4oB A0IMKHA BbITb CHLEMHONA.

MpumedvyaHnue 5—[ns NOBbIWEHNS CTaGUINBHOCTY ONpeaereHns B HEKOTOPbIX CUCTEMaX MOXHO UCMOSb30-
BaTb TPETUI NMNATUHOBLIN 3NEKTPOA.

6.1.4 MexaHuueckasa Mellanka nponennepHoro Tuna ¢ perynupyeMon CKopocTbio NepeMellBaHus.
CKkopoCTb BpalleHusl Mellasnki omkHa obecneynBaTb aHepruiHoe nepemMellnsaHne 6e3 BeINeckKUBaHns 1
aspauum pacteopa. MoxHo Ucrnonsb3oBaTeL Nponennep ¢ paguycom nonacrten 6 MM, yCTaHOBMNEHHbLIX NOA YIIioM
oT 30° o 45°, a Takke MarHUTHYIO MeLlarky.

6.1.4.1 Tpw UCMOMb30BaHUN 3NEKTPUYECKON MeLLANK1 oHa OOIMKHa ObITb U30MMPOBaHa 1 3a3emrieHa,
4YTOObI MPY BKIOYEHWUM U BLIKIIOYEHUM MOTOPA HE BO3HUKAMNO NOCTOSIHHBIX N3MEHEHWUI B NMOKa3aHUAX NU3Mepu-
TenbHoro Npubopa B npoLecce TUTPOBaHUS.

6.1.5 Blopetka BMecTuMocTbio 10 cm3 ¢ ueHol aeneHns 0,05 cm3, kanubpoBaHHas ¢ TOYHOCTbIO
+0,02 cm3. BropeTka A0DKHA MMETb 3aropHbIN KpaH U HaKoHEYHUK, pacnonoxeHHbIi Ha 100—130 MM Hike kpa-
Ha, o6ecnevMBaloLW il NOCTYNMeHMe TUTPYIOLLEro pacTBopa HeMOCPEACTBEHHO B COCYA ANS TUTPOBaHMS, He
noagseprasi BO3AENCTBUIO OKpyKatoLlero Bosayxa unm napos. bropeTka ansg KOH gomkHa UMeTh 3alUTHYIO
TpY6KY, coaepxallyto HaTpOHHYI0 U3BECTb UNK Apyroe BellecTBo, nornouwatuiee CO,.

6.1.6 CrakaH ana TMTPOBaHWA BMECTUMOCTbIO 250 cM3 13 BOPOCUINKATHOrO CTEKIa U APYroro Noaxo-
Jsilero matepuana.

6.1.7 CTeHa ANs TUTpOBaHWs, obecneynBarownin nogaepxaHue aneKkTpoaoB, MeLankn 1 BropeTku.

MpumevyaHnue 6— LlenecoobpasHo Ucnonb3oBaTk YCTPOWCTBO, MNO3BOSISAOLLEE YAANsATh CTakaH, He HapyLas
NONOXEHUs AMEKTPOAOB W MeLLarku.
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6.2 Annapat gns aBTOMaTU4eckoro TUTpoBaHUA

6.2.1 CuctemMa aBTOMATMYECKOrO TUTPOBaHWS [OMkHa obecneynBaTb MNpPOBEAEHNE UCTBITaHWA,
npeaycMOTPEeHHbIX HACTOSILIMM MEeTOAOM, M COOTBETCTBOBATL SKCMMyaTaLNOHHBIM U TEXHUYECKUM XapakTe-
pucTukam, ykasaHHbIM B 6.1.

6.2.2 CrniegyeT UcNofb30BaTh AMHAMUYECKUA pexxum gobaBneHus TUTpytoLwero pacteopa. Mpu Tutpo-
BaHWN CKOPOCTb M 0OBbEM MoAaun TUTPYIOLLEro pacTBopa AOMMKHBI U3MEHSITLCS B 3aBUCUMOCTI OT CKOPOCTU
N3MEHEHUS TUTPYEMOW cucTeMbl. MakcMmansHbIi pekomeHayeMblin 06beM 4o6aBnseMoro TUTPYOLLEro pac-
TBOpa AorkeH BbiTb He 6onee 0,5 cm3 1 He meree 0,05 cm3.

6.2.3 MepHblii LMNUHAP BMecTUMOocTbIo 50 cM3 unun AosupyioLliee yCTpoNcTBo, obecneunsaroLlee noaa-
4y (50,0 = 0,5) cm3 TUTpyIoLLEro pacTeopa.

6.2.4 MuneTka knacca A BMecTUMocTbio 2,0 cm3.

6.2.5 CTtakaHbl 4nis TUTpPoBaHWs N3 bopocnnMKaTHOrC CTEKNA UM ApYroro NpurogHoro Mmarepuana sBmec-
TUMOCTbIo 250, 125 cm3 unm Apyroi noaxoasilen BMeCTUMOCTU.

7 PeaktuBbl

7.1 YucroTa peaktuBoB

MpUMeHsa0T peakTMBbl KBanudukaum1 d. 4. a. Ecnv HeT Apyrvx ykasaHuii, peakTvMBbl OMKHBI COOTBET-
CTBOBaTb TPeBOBaHUAM cneLnduKaLnii KoMUTeTa No aHanMTUYeckMM peakTMBam AMepUKaHCKOro XMMNYecko-
ro obuiectsa?). MoXHO MCMONb30BaTh PeakTUBLI APYroi KBanudukaLm Npyu YCrioBUW, YTO OHU UMEloT
[AOCTaTOUHYIO cTerneHb YACTOThI U X UCMoNb3OBaHNe He CHIbKaeT NpeLnsMoHHOCTs MeToaa.

7.1.1 MoXHo UCMonb30BaTh rOTOBLIE PACTBOPLI, MetoLLMecs B Npodaxe, BMecTo MPUroToBeHHbIX B
naGopaTopun, NpKn YCrNoBKK, YTC 3TU PacTBOPbI CepTUMULIMPOBaHDI Kak 9KBUBANEHTHbIE.

7.1.2 MOXHO roToBUTb Apyrie 06 beMbl paCTBOPOB MPU YCITOBUM, YTO KOHLIEHTpaLMsa KOHEeUYHOro pacTBopa
6yaeT paBHOLEHHa HEOBXOAUMOIA.

7.2 YucroTta BoAabl

Ecnun HeT apyrux ykasaHun, UCNOMNb3yT ANCTUNNMPOBaHHYO Body unu soay Tunos I, Il unun 1l no
ASTM D 1193.

7.3 lMepBUYHLIA cTaHgapT

npl/l CTaHgapTusaunn TUTpoOBaHHbIX PaCTBOPOB UCMNOMb3YHIOT 06p83Ll,bI NepBUYHbIX CTaHOapTOB, NMEIo-
LLNXCA B npojake, nnn 06p83Ll,bI, NPUroToBI1IE€HHbIE B naGopaTopMM.

7.4 3taHon

(MpepynpexpgeHue — BocnnameHsAeMbIA 1 TOKCUYHBIA, 0COBEHHO AeHaTypUPOBaHHBINA).
7.5 Xnopua nutnga LiCl.

7.6 JneKkTponuT xsiopuga nuUTuUs
oToBAT pacTeop xnopuaa nutus (LiCl) B aTaHone koHueHTpaunen ot 1 M oo 3 M.
7.7 Tuwppokcupg kanua

(MpeaynpexaeHue — Brbi3blBaeT CUMNbHbBIE OXOTU).

7.8 2-NponaHon o6e3BoXeHHbIN (coaepxawun He Gonee 0,1 % BoAbI)

(MpenynpexpeHune — BocnnameHsaem). NMpuU OTCYTCTBUN AOCTaTOMHO CYXOro peakTuBa ero cyuwar,
NeperoHss B KOMOHKe ¢ 60NbLIMM KONMYECTBOM Taperok, oTbpackiBatoT nepsble 5 % ANCTUNNATa U NCMONb3Y-
0T ocTaBLumecs 95 %. [na ocyLlleHus Takke MOXHO UCNONb30BaTh MonekynsipHele cuta Jlnnae Trna 4A (Linde
Type 4A), npornyckas pacTBOpUTENb CHA3Y BBEPX Yepes KOJTOHKY, 3anoNHEHHYH0 MOMEKYISAPHBIMUA CUTaMU Npn
kpaTtHocTh 1:10 (1 vacTb MonekynsapHbIX cUT U 10 YacTen pactsopuTens).

MpumedvyaHnue 7— OTMeYEHO, YTO NpeaBapuTENbHO He CTabunM3npoBaHHbIN (MHIMGUPOBaHHLIN) 2-npona-
HOIM MOXET cofepkaTtb nepokenapl. Ecriv npn xpaHeHun cocya unu gpyroe obopygoBaHve, Hanprvmep pasgarTovHasi CKITsiH-
Ka, NMOYTW UMW NOINHOCTBLIO OCYLLEHbI, MPUCYTCTBME NEPOKCUA0B MOXET NPUBECTM K B3PbIBY.

2) XumMnyeckve peakTuBbI, crieundmKkaLmm AMEpUKaHCKOro XMMUYeckoro obiecTea, BawmHrroH, okpyr Konyméus.
MpeanoxeHnsl NO UCMbITAHUSIM PEaKTUBOB, HE BKMIOYEHHLIX B nepedeHb AMEPUKaHCKOro XMMUYECKOro o6LWecTBa, CM. B
eXerogHoulX cTaHgapTax ans nabopartopHbix peaktmeo, BDH Ltd., Poole, Dorset, U.K., n B ®apmakonee CLUA n Hauno-
HaneHoM dhopmynsipe, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.

4
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7.9 BopgHble 6ydepHble pactBopbl pH 4, pH 7 n pH 11, umerowmecs B npogaxe

YuunThbIBas HeCcTabuUNbHOCTb BOAHBIX 6ycbepr|x pPacTBOpPOB, NTPU BbIABINEHUN 3arpAaA3HeHnda nx nepnoan-
yecku MeHsitoT. CBeaeHus o ctabunbHoOCTH pPacTBOPOB NpeaoccTaBndeT N3roToOBUTESb.

8 Cwuctema anekTpoaoB

8.1 MNoaroTtoBKa 3aneKkTpoaoB

8.1.1 EcnunpumeHsemMbli 4s TUTPOBaHWS anekTpod cpaBHeHus Ag/AgCl coaepXnT anekTponuT, oTnu-
varowmines ot anektponuta LiCl koHueHTpaunen 1 M — 3 M BaTaHone, aNeKTponmT 3aMeHsItoT. CnuBatoT afek-
TPOMNUT N3 3NeKTpoaa, CMbIBAKOT COMNb (NPU HanMyuMK) BOAOW U OnonackmBaloT 3TaHoNoM. Heckonbko pas
ononackneatoT pacTBopoM anekTponuTa LiCl, 3ameHaioT Myd Ty U 3anonHaoT anekTpoa anektponutom LiCl ao
3anMBOYHOrC 0TBEPCTUMS. MNpK NOBTOPHOM ycTaHoBKe MydhThl 0becnevmBatoT cBoboaHOe NpoTeKkaHne aneKkTpo-
nvTa B cuctemy. TakuM ke cnocobom roToBSIT KOMBUHUPOBAHHLIA 3NekTpod. ONekTponnT n3 KOMOMHUPOoBaH-
HOro 3rekTpoda MOXHO yaansTh BakyyMHbIM OTCackbiBaHUEM.

8.2 UcnbiTaHUe aneKkTponoB

Cuctemy nsmepuTenbHbIA NpUbop — SNekTpoa UCNbITEIBAOT MpY MEPBOM UCNOMNb30BaHWUM, MPU YCTaHOB-
Ke HOBbIX 3I1eKTPOJOoB, 3aTeM — Nepuoandeckd. InekTpoabl onorackMBatoT pacTBOpUTENEM, 3aTeM BOAON.
MorpyxatoT Ux B BoAHbIA BydbepHbIn pacTeop pH 4. MNocne nepemeluvMBaHns B TedeHne 1 MUH perucTpupytoT
3HayeHWe B MUNNNBONbTaxX. BelIHUMAKOT 3nekTpobl 1 ornonacknesaloT Bogon. MNorpyxkatoT anekTpoabl B BOAHBIA
6ydepHbiri pactBop pH 7. MNocne nepemelunBaH s B Te4eHne 1 MUH perucTpupyroT 3HavYeHne B MUMMNBONbTAX.
PaccuntbiBaloT pasHOCTb NOTEHLMANOB NPK yKasaHHbX pH. CucTeMy namepuTenbHblin Npubop — anekTpon
CUUTalOT NPUrocAHON ANsl NPUMEHEHUs, eCnn pasHOCTb NOTeHLManoB He MeHee 162 MB (npu Temnepartype
20 °C — 25 °C). Npw pa3HocTM NoTeHuManoB MeHee 162 MB nogHumatoT My Ty anekTpoga 1 obecrnevnsatoT
TeyeHue anekTponuTa. NoBTOPSIIOT U3MepeHus. Ecnun npu aTom pasHocTb MeHee 162 MB, ounLlatloT anekTpoabl
WU 3aMeHS0T HOBBIMN.

8.2.1 Ecnu namepuTernbHbIA 3M1eKTpod U SNeKTpod CpaBHEHUs1 pasbeAuHeHbl, paccMaTpuBaoT napy
3NEeKTPOAO0B Kak O4UH 3neMeHT. [pu 3amMmeHe 0HOro 13 3MeKTPOA0B Napy CHUUTaKoT APYron U NPOBOAAT NOBTOP-
HOe UCNbITaHue.

8.3 O6cnyxuBaHMe U XpaHeHUe 3aNeKTpPoaoB

Ons nony4vyeHnsa BoCnpon3Bo4ANMbIX 3Ha4YeHWIA NoTeHLManNoRe SNeKTpoadbl cnegyeT nepnogny4eckn npose-
pPATh, TWAaTeNlbHO o4NLLaThb, 6epeqb CTEeKNAHHbIE NMpUTEepTblie COeANHEHNA OT 38Fpﬂ3HeHI/IIZ. Bbl6|/|pa|'OT KOHEeY-
Hbl€ TOYKN MO NMPOU3BOJTbHO YCTAaHOBIIEHHbIM HAaNnpaAXXeHUAM rafibBaHNM4eCKoro afieMeHTa, T. K. Bbl60p KOHEYHbIX
TOYEK Mo TOYKaM neperMGa Ha Fpa(bl/lKe TUTPOBaHNA MMEeET BTOPOCTENEHHOE 3Ha4YeHNe.

Mpumevyanue 8— Jonyctumas npoueaypa NnpoBepku paboumx xapakTepMCTUK 3reKTpoda NpueseaeHa B npu-
noxenumn X1.

8.3.1 lNepnognUiHOCTb OYNCTKN 3aBUCUT OT MPUMEHSIEMOrO CTEKMSIHHOMO 3MeKTpoAa U TUMa aHanusupye-
MbIx 06pa3LoB. MNpy HenpepbIBHOM UCMOMBE30BaHWUM EM0 CUULLAIOT HE PeXXe O4HOTO pas3a B Hedesto Norpy>KeHu-
€M B CU/IbHO OKUCNSIOLWMIA ovMLLaloWniA pacTBop, He coaepawunii Xxpoma. OuunatoT HOBBIA 3nekTpod npu
YCTaHOBKE N Nepuoanyeckm — npu UCNOMb30BaHUU. MeKTPONUT U3 3NeKTpoaa cpaBHEHNS CIIMBAOT HE pexxe
OAHOro pasa B Hederto 1 3anoNHSAT CBeXMM 3nekTponuTom LiCl 4o 3anneovHoro oteepctud. B 3anonHeHHOM
anekTpoae He OOIMKHO GbiTb My3bIpbKOB BO3AyXa. [pn Hanuyum ny3bipbkOB BO3AdyXa 9MeKTpo4 pasMeLlatoT
BepTUKAIbHO N, OCTOPOXHO NOCTYKMBAS, yAaNsawT Ny3blpbKA BO3AyXa. YPOBEHb 3eKTponuTa B anekTpoae
CpaBHeHWS! 4oMKeH BbITh BbILIE YPOBHSA KWUOKOCTWU B CTakaHe Uin cocyae Ans TUTPOBaHuS.

8.3.2 lMepea KaxxablM TUTPOBAHNEM MOATOTOBEHHbIE 3NEKTPOoAbl BblaepXunaatoT B Bode ¢ pH 4,5—5,5
He MeHee 5 MuH. MNepen NCNONbL3CBaAHNEM AIEKTROAbI MPOMLIBAIOT 2-NPOMNaHoIoM, 3aTeM pacTBopuUTenemM ans
TUTPOBAHUS.

8.3.3 Tpu xpaHeHnn HUKHICO NOOBUHY 3MnekTpoaa norpyxatot B anekTponuT LiCl. MNpun ucnons3osaHnu
CTEKMSIHHbIA 3NeKTpoa XpaHaT B Boae, noakucneHHon HCI go pH 4,5—5,5. Mexxay TutposaHusaMn He cneayeTt
Ha ANnTenbHOe BpeMs OCTaBMATh SMNEKTPo NOrpy>KeHHbIM B pacTBOpUTEb AN TUTpoBaHua. CnegyeT ocTo-
POXXHO obpallaThCs € 3MeKTpoaaMu.

8.3.3.1 Cpok cnyxbbl anekTpoaa

B 3aBMCMMOCTM OT MHTEHCUBHOCTU UCMOMBL30BaHUS, CpoK CryXbbl anekTpoda coctaBnsieT 3—6 mec.
CpoK roaHOCTN 3NeKTPOO0B orpaHnyeH, U nepes NCnorb3oBaHueM NX cneayeT NpoBepuUTs Mo 8.2.
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9 CraHpapTu3auusa annapaTtypbl

9.1 OnpepeneHne NokasaHWUil U3MepUTeNbHOro Nnpuéopa onA BogHbIX 6ydepHbIX pacTBOPOB

Ecnu Ha rpacbl/u(e TUTPOBaHNA HE MOJTyYeHbl YeTKMEe TOYKK neperMGa, ans obecneveHus CpaBHUAMOTIO
Bbl60pa KOHEYHOWN TOYKW eXeQHEBHO onpeaenalnT nokasaHnd N3AMepuTesibHOTro r|p|/|60pa ans Kkaxagomn napbl
ANEKTPOoaAoB TUTPOBAHNEM KMCITOTHBLIX U WWEeNOYHbIX BOAHbIX 6ycbepr|x pPacTBOpPOB.

MpumMedvaHne 9— OTKIMK pasHblX CTEKNSHHbLIX 3MEKTPOAOB Ha akTMBHOCTb MOHOB BOAOPOAa HE OAUHAKOB.
CnegoBatenbHo, NSl KKAON CUCTEMbI AMEKTPOAOB HEOBX0AMMO PEryNsPHO YCTaHABNMBATDL 3HAYeHUs1 MoKa3aHui uame-
puTenbHOro Npnbopa, CoOOTBETCTBYOWME BbiGpaHHbIM GydepHbIM pacTBopam, ansi 0TobpaKeHUsi KUCNON U OCHOBHOW KO-
HEYHbIX TOYEK.

9.2 MMorpy:xatoT anekTpoabl NPUBNN3NTENbLHO Ha 5 MUMH B epemellMBaeMble BogHble BydepHble pacTBo-
pel pH 4 n pH 11, nogaepxusas Temnepatypy bydepHoro pactsopa B npegenax 2 °C oT TemnepaTypbl IpoBe-
AeHust TUTpoBaHus. CHMMaT nokasaHue uMameputenbHoro npubopa anst kaxgoro 6ydepHoro pacTtsopa.
MonyyeHHble NokaszaHWsl UCMOMb3YIOT B KAYECTBE KOHEUHbIX TOUEK NS rpadukoB TUTPOBAHNS, HE UMEIOLLLUX
YeTKMX Tovek nepernda.

10 MoaroroBka obpasua oTpaboTaHHOro macna

10.1 Heobxogumo cTporo cobntogath npoueaypy oTbopa npob, T. K. MPUCYTCTBYIOLLMIA B OTpaboTaHHOM
Macrie 0cagok MoXeT BbITb KUCITbIM UK LLeTOYHBIM Ui abcopbrupoBaTh KACHBIE UK LLENOYHbIE BelecTBa U3
ob6pasua. NonyveHne HenpeacTaBUTENbHOW NPOBLI ABMASIETCA MPUYMHON CEPLESHBLIX OLLIMGOK.

10.1.1 Mpo6el ot6UpatcT no ASTM D 4057 (pyuHor ot6op npob) unu ASTM D 4177 (aBTomMaTuuecknii
oT60p Npob).

10.1.2 Mpu oTO6CpPe Npod oTpaboTaHHBLIX CMa3CYHbIX MaTepuancB cnegsaT 3a TeM, YTobbl Npoba Gbina
npeAcTaBUTENBHOW ANS BCE CUCTEMBI U He cofdepKana NOCTOPOHHUX BKITHOYEHWNA.

MpumedvaHue 10 — UcnbiTaHne oTobpaHHoN Npobbl 0TpaboTaHHOrO Macna u3 CMaso4YHON CUCTEMBI criedyeT
NPOBOAUTL MO BO3MOXHOCTU BLICTPO, T. K. €r0 CBOMCTBA NPW XpaHEHUM 3HAUUTENBHO MEHSIIOTCS; PEMMCTPUPYIOT AaTy 0TOO0-
pa npob u gaty NpoBeaeHUst UCMbITaHus.

10.2 Mpoby oTpaboTaHHOro Macna HarpesaoT NPy NepeMeLllnBaHum (M. npumedaHune 11) B ncxogHom
KoHTeHepe npu Temnepatype (60 = 5) °C 4o paBHOMepHOro pacnpefeneHunst ocagka B npobe macna. Ecnu
WNCXOLHbIA KOHTEMHEP U3roTOBIEH W3 XeCTN UM CTeKNa U 3anonHeH 6onee Yem Ha 3/4, nepeHocaT Becb 0bpa-
3eL, BYUCTYHO CTEKMSIHHYO BYThINKY BMECTUMOCTbLIO HE MeHee YeM Ha 1/3 6onee obbema obpasua. Ansi nepeme-
LLIeHWs1 BCeX CreoB 0cafKa U3 UCXOOHOro KoHTenHepa B 6yThINIKY aHepriHo B3banTbieatoT nopuumn obpasua B
NCXO4HOM KOHTENHepe.

Mpumevyanue 11— Ecnu obpasubl He cogepxaT 0cajka, ykasaHHyo npoueaypy HarpeBaHus MOXKHO UCKITHO-
UYUTD.

10.3 lMocne nonHoro cycneHaMpoBaHus ocagka npoby Unu ee anuMkeoTY (PUMLTPYIOT Yepes CUTO C pas-
MepoM siueek 100 Meww ANg yaaneHUst MexaHn4eckux npumecen.

Mpumevanue 12— Ecnnobpasubl He cogepxar ocagka, npoueaypy OUNsTPOBaHUST MOXHO NCKITIOUNTD.
Metog A

11 PeakTuBbl

11.1 NcnonesyloT peakTuBkl, NpUBeAeHHbIE B pasaene 7.

11.2 ConsHa#n kucnota (HCI) oTHocuTenbHoW nnoTHocTbiO 1,19
MpeaynpexaeHne — KopposMoHHO aKTUBHA, BbI3bIBAET OXKOrN.

11.3 Tonyon

MpeaynpexaeHne — BocnnameHsiem.

11.4 PacTBOp COMSAHON KUCNOThI CTaHAAPTHLIN cnupToBoi (0,1 monb/am3)
MpeaynpexaeHune —cm. 11.21n 7.8.
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CwmetmsaioT 9 cm3 consiHon kucnoTel (11.2) ¢ 1 am3 o6essoxeHHoro 2-nponaHona. Mepuoanyecku npo-
BEPSIOT TUTP pacTBOpa COMSIHOW KACNOThl ONsl OBHApPYXXEHWA W3MEHEeHWA KOoHLEeHTpauum TuTpa Ha
0,0005 Monb/aAM3 NOTEHLMOMETPUYECKAM TUTPOBaHeM 8 cM3 (TOUYHO M3MepPEeHHbLIX) CIMPTOBOro pacTeopa
KOH koHueHTpauueit 0,1 Mmons/am3, pactsopeHHoro B 125 cm3 Bofbl, He cofepxallen CO.,.

11.5 PacTBop rugpokcuaa kanus ctaHaapTHeIn cnuptoBon (0,1 Mmonb/am3)

MpepynpexaeHue — Cm. 7.7 1 7.8.

Oo6asnstoT 6 r ruapokeuaa kanus (KOH) npubnuautensHo k 1 am3 2-nponaqona. [ins nonHoro pacTeope-
HWUS1 akkypaTHO kUNATAT pacTeop 10 MuH. BelgepXuBatoT MosydeHHbIR pacTBOP B TeUeHne ABYX OHER, 3aTem
bUNBETPYIOT XKNAKOCTb Yepes3 BOPOHKY N3 MESTKOIEPHUCTOro CNeYeHHOoro cTekna. XpaHaT pacTBOP B XMMUYECKU
CTONKOM CKNsAHKe. PacTBop B GlopeTke AOMMKeH BbITh 3alluiled oT aTMocthepHon AByokucn yriepoaa (CO,)
npefoxpaHnTensHOM TPYOKOW, codepKallen HaTPOHHYH0 U3BECTb UM HEBOMOKHUCTbIe abcopbeHTbl U3 CUMu-
KaTOB KpUCTannMyeckon codbl. PacTBop He A0MKEH KOHTaKTUPOBaTh C KOPKOBOM NPOGKOW, pe3nHOM Ui OMbl-
NsIeMOI CMasKon 3anopHoro KpaHa. MNepuoguyecki NpoBepsitloT TUTP pacTBopa 415 0OHapYKeHUs1 USMEeHEHWIA
ero KoHLeHTpaLun Ha 0,0005 Monb/AM3 NOTEHLMOMETPUYECKUM TUTPOBaHMEM B3BeLLEeHHOro riuapodtanara
Kanus, pacTBopeHHoro B Boae, He coaepxatien CO,.

11.6 PacTtBOopuUTenb ANA TUTPOBaHUA

OoBasnstoT (5,0 £ 0,2) cm3 Boasl k (495 + 5) cm3 2-nponaHona, XopoLUo nepeMeLlnBaloT v NpUnMBatoT
(500 + 5) cm® Tonyona.

MpepynpexaeHne — BocnnameHsem.

PaCTBOpI/ITeJ'Ib ANA TUTPOBaHUATOTOBAT B 60nbNX cbbemax 1 exkeJHEBHO nepegnpnMeHeHMem npoBo-
AAT XOJNOCTOoE TUTPOBaHMe.

11.7 Xnopodopm
MpepynpexaeHune — BocnnameHaem. OnacHoe BelecTBO.

12 OnpepeneHue KMCMOTHOINO YNCra U KUCIMOTHOrO YMCra CUNbHbIX KUCNOT

12.1 B cTakaH Ans TUTPOBaHMWA UM COOTBETCTBYOLLIIA COCY 1 ANA TUTPOBAHUS BMECTUMOCTbIO 250 cm3
nometaroT obpaseL, Maccol cornacHo Tabnuue 1 (Mpumeydanue 13) n gobasnaioT 125 cm® pacteoputens Ans
TUTpoBaHUA (MpuMedaHue 14). FoTOBAT 3NeKkTpoabl, Kak ykazaHo B 8.2. CTakaH unm cocyq Ans TUTPOBaHUS
yCTaHaBNUBAOT HAa TUTPOBASIbHbIA CTEHA, PErYIMPYHOT NONOXEHWE 3NIEKTPOA0B, YTODLI OHM DbINM MOTrPYXKEHbI B
NCMBITYEMBIA pacTBOp NPUbNN3NTeNbLHO HanonoBuHY. Mpu onpegeneHum pacTBOP SHEPIMYHO NepeMeLlnBatoT
6e3 pa3bpbl3arMBaH1s 1 BOBIEYEHWS] B HErO BO34yXa.

Tabnwunuya 1—PekomeHayemas Mmacca obpasLa ansi UcnbITaHusi

KucnotHoe uncno, mr KOH/om®

Macca obpasua ana ucnbITaHus, r

TOYHOCTb B3BELUMBAHUS, T

Ot 0,05 go 1,0 Bkniou. 20,0+ 2,0 0,10
Cg. 1,0 go 5,0 Bknitou. 50+0,5 0,02
Cg. 5 go 20 Bkniou. 1,0+ 0,1 0,005
Cs. 20 go 100 Bkrtoy. 0,25 £ 0,02 0,001
Cg. 100 go 260 Bkunio. 0,10 £ 0,01 0,0005

Mpumevanue 13— donyckaercs ucnbiThiBaTh 06pa3eL, MeHbLUEN MACChI NPY NOAO3PEHNM, YTO PEKOMEHye-
masi Macca obpasLia MOXeT 3arpsi3HNTb 3MNeKTpoab!. Pesynbrarthl, Nony4eHHbIe C UCMONb30BaHMeM 06pa3ia MeHbLUEN Mac-
Cbl, MOTYT ObITb HESKBMBaNEHTHbI pe3yrnkrataM, NoryyYeHHbIM Ha obpasLe pekomeHayemoln mMacchl. MNpeunsmoHHOCTb He
BKITIOYAET pe3ynbraThl, Nony4YeHHble Ha o6pa3suax MeHbLUEN Macchbl.

MpumevaHnune 14— PactBopuTenb Ansa TUTPOBAHUSA, COAEPKALLUIA XTOPODOPM.

I'Ipe,qynpe)KeHMe — npl/l npornatbliBaHAN BO3MOXEH netanbHbIA UCxoa. Bpe/:l,eH npwx BAbIXaHWA, NP
CropaHnn mMoxeTt OGpﬁSOBbIBaTb TOKCU4YHbIE Napbl.
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BMecTo Tonyona Ans NonHOro pacTBOPEHUs1 0CaKOB TsKenblX acarbTOBbIX BELLECTB MOXKHO UCMOMb-
30BaTh xJI0poopM. PesynbTaThl, MOMyYeHHble ¢ UCMONb30BaHMeM XiopodopmMa, MoryT ObITb HE3KBMBaNEHT-
Hbl pe3yrnbTaTtam, NonyyYeHHbIM ¢ UCMONb30BaHUeM Tonyorna. MNpelMsMoHHOCTL He BKoYaeT pesynbTaThl,
nonyyeHHble ¢ UCNONb3oBaHMEM XNopodopma.

12.2 TMoaxopasaulyto 6ropeTKy 3amnonHAT cnupToBbiM pacTBopoM KOH koHueHTpauuen 0,1 monb/am3 v
yCTaHaBMMBAOT Ha TUTPOBAlbHbIA CTeHA TaK, YToDbl KOHYMK GropeTki Bbin norpyxeH NpubnunsnMTensHo Ha
25 MM B XXnOKOCTb B cocyae Ans TUTpoBaHus. PernctpupytoT HavanbHbIn 06beM pacTBopa B 61opeTKe 1 nokasa-
HWe U3MepuTensHoro Npubopa (MoTeHunan seikn).

12.3 PyuHoe TUTpOBaHUue

12.3.1 JdobaBnawT nogxoadwiMe HebonbluMe nopuum cnupTtoBoro pactsopa KOH koHueHTpauumen
0,1 Monb/aM3, nocne ycTaHOBNEHUs NOCTOSAHHOIO NoTeHLMana sanvceisaloT o6bem Ao6aBneHHoro pacTeopa
13 BopeTKM 1 NokasaHue nameputensHoro npubopa.

12.3.2 BHayvane TUTpoBaHus 1 B MioBbIx obnacTsx (neperubax) kpueoit, rae 0,1 cM3 cnpToBOro pacTso-
pa KOH koHueHTpaumeit 0,1 Monb/am3 Bei3biBaET YCTONUMBOE OBLIee M3MeHeHWe noTeHuuana a4eiki 6onee
yeM Ha 30 MB, nobasnsioT pactsop KOH nopuuamu no 0,05 cm3.

12.3.3 Ha npoMexyTouHbIX (MOnorux) ydacTkax, rae AobasneHue 0,1 cm3 cnupTosoro pacteopa KOH
koHUeHTpauwmen 0,1 Monb/am3 BeizbiBaeT smMeHeHue meHee 30 MB, gobasnstoT pacTsop KOH yBenuyeHHbIMU
nopLMsMUK, OCTaTOUHBIMM A5151 0BLLEero nsmMeHeHust noTeHuana npubnuantensHo He 6onee 30 MB.

12.3.4 TuTpyIoT 40 U3MeHeHUa noTeHLmana merHee Yem Ha 5 MB npu go6asneHun 0,1 cm3 KOH, noka
nokasaHust U3MepuTenbHOro Npudopa He MOATBEPAAT, YTO pacTBOp sBMAsieTCs bonee WenoYHbIM, YeM LLEenoY-
HOW BOAHLIN BydepHbIin pacTBop.

12.3.5 YpganstoT pacTBop ANsi TATPOBaHWS, NPOMbIBAOT 3M1EKTPOAbl U KOHUKK BropeTKu pacTBopUTENEM
OnNs TUTPOBaHWS, 3aTeM 2-rnponaHonomM u soaoi. Nepe crieAyoWnMm TUTpOBaHUEM A151 BOCCTaHOBNEHNUS CNost
BOJHOrO rens CTeKNSIHHOrO 3MneKTpoAa NorpyXaroT aMekTpobl B BOAY He MeHee YeM Ha 5 MuH. 3aTeM ononac-
KMBAIOT 3NEeKTpoabl 2-NponaHorioM, NoToOM pacTBopUTeneM Ang nposeaeHus cnegyroulero TutposaHus. MNMpu
o6HapyXeHUN 3arpsA3HeHnst SNeKTPOAOoB UX o4yMwwatoT no 8.1. OnekTpoabl XpaHAT B COOTBETCTBMMU ¢ 8.3.3.

12.4 MeTtop aBTOMaTU4eCKOro TUTPOBaHUA

12.4.1 PerynupytoT npnbop B COOTBETCTBUM C MHCTPYKLUSAMU NIroTOBUTENSA A5is obecrnedeHus guHamm-
Yeckoro pexkuma gobasneHns TUTPYIOLLEro pacTeopa.

12.4.2 Y6expgatoTcs, YT Nprbop No3BoNseT onpedenntb KONIMYEeCTBO CUITbHOM KUCIIOThI, KOrga UCXoa-
HOe 3Ha4YeHue NoTeHuMana OTHOCUTENbHO NoTeHUMana KUCIoTHOro BogHoro 6ydepHoro pacteopa B MUMn-
BOJbTax yka3biBaeT Ha MPUCYTCTBME TakMX KUCOT B UCNbITyemMoM obpa3sue. PernctpupytoT o6bem pacTteopa
KOH, gobaeneHHoro ons 4oCTUXKeHUs 3HadeHus noTeHunana gns sogHoro bydepHoro pactesopa (B MUNAn-
BofbTax) pH 4. 3HavyeHne sToro obbema UCNOoNb3YIOT NPU pacyeTe KUCIOTHOMO YMCHa CUMBHbIX KUcoT. MNepe-
XOOAT K aBTOMaTUYECKOMY TUTPOBAHUIO N PErNMCTPUPYIOT NOTEHLUOMETPUYECKNE KPUBBIE UM MPOU3BOAHbIE
KpuBbIe (MpU Hanu4um).

12.4.3 TuTpytoT cnnpToBbIM pacTeopom KOH koHueHTpauuen 0,1 mons/am3. Annapat AomkeH BbiTh
OTpPerynmMpoBaH U1 3anporpammMmMpoBaH Tak, YTobbl NPy JOCTUXKEHUM TOUKN Neperiba, NpurogHoni 4nsa npume-
HeHWs B pacyeTe, CKopocTb AobaBneHua TUTpyloLLero pacteopa 1 ero obbemM cCoOTBETCTBOBAIM N3MEHEHWIO
HaKoHa KPUBOW TUTPOBAHUS. TUTPYHOLLMIA pacTBOP AOIKeH ODaBNAATLCH NOPLMSIMU COOTBETCTBYIOLLETO 00 b-
ema, YTobbl LOCTNYbL pa3HOCTU NoTeHLManos ot 5 4o 15 mB Ha nopumio. CnegytoLlyto nopumio 4o6aBnsAloT, ecnn
3a 10 ccurHanunamersieTcs He 6onee yeM Ha 10 MB. MakcumanbHoe BpeMsi Mexay Ao6aBrneHUsIMA NOpLMIA TUT-
pyloLlero pactsopa He A0MKHO npeBbiwaTh 60 ¢.

12.4.4 TuTpoBaHWe 3aKaH4YMBALOT, KOr4a NnoTeHLMar, NoKasbiBaeMbli annapaTtoMm, bygeT 6onbLue NoTeH-
unana bydepHoro pacteopa pH 11 Ha 200 mB. KoHeuHasa Touka TUTPOBaHUS cUMTaeTCcsl JOCTUrHYTOR, ecnu
nepaas NpousBogHas KpUBOM TUTPOBAHUS CO3daeT MakCUMyM, KOTOPbIA 3HAYNTENbHO BhiLLE NOMEX OT cTaTu-
yeckoro snekrpuyectsa (13.1.1).

12.4.5 3OnekTpodbl ouMWaloT OT ocagka npedbigywiero obpasiua NpoMbiBaHUEM W MOBTOPHOW ryuapaTa-
uueid. Mocne TUTPOBaHUSA 3NEKTPOAbI U KOHYMK BIOpEeTKN MPOMBLIBAIOT pacTBOpPUTENEM A8 TUTPOBaHUS, 3aTeM
2-nponaHonoM 1 3agepLuaT NpoMbIBaHWE BOACK. NeKTpoabl NorpyKatoT He MeHee YeM Ha 3—5 MUH B Boay C©
pH 4,5—5,5 ons BoccTaHOBMNEHWS CIOS1 BOAHOMO rensi CTeKNAHHOro anekrpoaa. Nepen ncneltaHueM cneayto-
wero obpasua anekTpoabl onoackMBatoT 2-NponaHooM AN yaaneHus Boasl. Ecnnnocne npomMbIBKY pacTBo-
puTenem Ana TUTpPOBaHUS oOcTaeTcs ocafok obpasua, MOXHO WCMoMb3oBaTb A8 MPOMBIBKA ApYrown
pacTBOpUTENb, TAKOWM Kak TOMyo, KCUMOon, rentaH unn xnopodgopm. NMpoMeiBka bonee acpdeKkTUBHA Npu cusb-
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HOM MepemeLLMBaHUM pacTBOPUTENS B cTakaHe. MNpun npumMeHeHnM aBToMaTieckoro o6opyaoBaHns SekTpo-
Obl MOXHO OYUCTUTL, UCNOSb3YS PACTBOPUTENb AN TUTPOBAHNS UM TOMYOIT, KCUIOM, renTaH unu xrnopodopm
npu nepeMeLLMBaHnn B TeueHue 45 ¢, saTeM ANg yaaneHUs pacTBOPUTENSI UCNOSMb3YIOT 2-nponaHorn, nocne
yero nomellaoT Ha 3—>5 MUH B Boay ¢ pH 4,5—5,5 anga nosTopHoW rugpatauumu. Nepe ucnelTaHnem cnegyto-
wero obpasla anekTpogbl onyckaroT B 2-nponaHos. Ans HebonbLwon cepun 06pasLoB MOXHO UCNONb30BaTh
OAHW N Te Xe CTaKaHbl C pacTBOPUTENAMMU ANS OYUCTKN 1 BoAoW. CTakaHbl C pacTBOPUTENSIMU AN OYUCTKA U
BOAOW NEPUOANHECKN MEHSIIOT 4151 UCKITHoUeHUs 3arpsiaHeHus. [Nonb3oBaTtento cneayeT yoeanTbes, UTo afek-
Tpo4 ounLLieH U rnapaTtuposaH. Mpu 3arpsa3HeHUM 3NeKTPOo4OB creayioT npoLeaype no 8.1. SnekTpoabl XpaHsT
B COOTBETCTBMM ¢ TpeboBaHMamMM 8.3.3.

MpunmevaHnue 15— Ecnn npegnonaraioT, YTO KUCMOTHbIE YKMcna He npeBbiwaT 0,1, nyudwy NpeumsnoH-
HOCTb MOXHO NONy4nTb NpU Mogudrkaumm metoaa, Hanpumep 3ameHsiioT 0,01M unu 0,05M cnnpTtoeon pacteop KOH; uc-
nonb3yoT maccy obpasua 6onee 20 r unu, ecnu NCNOnNb3yT PyYHOE TUTPOBaHUE, NEPEKITIOHAIOT C pyyHON GropeTku (T. €.
rpagyvpoBaHHol aenernsamu no 0,05 cm3) Ha aBToMaTnyeckyto BlopeTKy, KoTopas MoxeT nogasaTk pacTteop KOH nopums-
MW MeHblLLero obbema.

12.5 XonocTtoe TUTpoBaHue

12.5.1 [Ons kaxaon napTin obpasLoB 1 Ka)aore BHOBb MPUroTOBNEHHOrO pacTBOPUTENS AN TUTpoBa-
HUS BBIMOSHAIOT KOHTPObHOe TUTpoBaHue 125 cm3 pacTteoputens. Mpu py4HOM TUTPOBAHUM CIMPTOBON pac-
tBOp KOH KoHueHTpauueii 0,1 monb/am3 gobasnstoT nopuusmu ot 0,01 go 0,05 cm3, oxmnaas 4oCTUKEHNS
MOCTOSIHHOIC NOTeHLMana nsmepuTensHoro npubdopa nocne Kaxaon 4obaski. PerncTpupyloT 3HaveHue noka-
3aHUs M3amepuTesnbHoro npubopa, ecniv oHO OCTaeTCcs NOCTOSAHHBLIM MpKu AobaBneHnn nocreayoLwen nopunn
TUTpytoLero pacteopa. Npn aBToOMaTU4YeCKoM TUTPOBAHUN UCMOMb3YHOT CNocob TUTPOBAHUSA, aHaNOMMYHbIN
onpeaeneHuo KUCNoTHOCT obpasla, Ao6aBnsas TUTPYIOLWMIA pacTBop nopumsamMu MeHee 0,01—0,05 cm3.
Meproan4HOCTb NPOBEAEHNS XONOCTOre TUTPOBAHUS 3aBUCUT OT KOMMYECTBA UCMbITaHHBIX 06pasLoB.

12.5.2 Ecnu onpefensitoT KUCNOTHOE YACTIO CUMbHBIX KUCITOT B MPUCYTCTBUN CUNBHOM KACTIOTHI, NPOBO-
AST no npoleaype 12.5.1 xonocToe TUTposaHue 125 cm3 pactBoputens Ang TUTposaHus, Ao6asnas cnmpTo-
Bol pactsop HCI koHueHTpaumen 0,1 mons/am3 nopuuamu 0,01—0,05 cm3.

13 O6paboTKa pe3ynbTaToB

13.1 PyuHoe TUTpOBaHue

CTposT rpadurk 3aBUCUMOCTU MOKa3aHNA namepuTensHoro npubopa npy TMTpoBaHus oT obbemMa aobas-
nsemoro cnupToBoro pacteopa KOH koHueHTpaumein 0,1 mons/am3 (pucyHok 1). KOHEUHO TOUKoM cunTaoT
4yeTKo onpedensieMyto ToUKy neperiba (cM. npumedvaHue 16), koTopasi HaxoguTest BnvKe BCEro K pasHoCTH
NoTEeHUNAaNoB N3MepUTENbHOro Npubopa, Nony4YeHHOW AMs KUCAOTHBIX U LWeoYHbBIX BOAHbIX BydepHbIx pac-
TBOpPOB. ECnnnepernbbl onpegensoTcs NioXo UK OTCYTCTBYHOT (PUCYHOK 1, KpuBas B), KOHEYHYHO TOUKY OTMe-
YalT MO MOoKasaHWK MamMeputesnbHoro npubopa, COOTBETCTBYHOLWEMY MokasaHuio BogHoroe OydepHoro
pacTtsopa.

MpumedvyaHnue 16— 3a Touky nepernba o6bIYHO NPUHMMAKOT TONBKO OAHY TOYKY, KOr4a nocrnegoBaTenbHoe
nobaBneHne Heckonbkvx nopumii no 0,05 cm® TUTPYIOLLEro pacTBOPa BbI3bIBAET 3MEHEHUE NOTEHLMANa He MEHee YeM Ha
15 mB unm Ha 30 % Gonee Tex, koTopble HAbNCAANMCb NpU NpeabiayLWeM Unu nocrneayowem aoGasneHun TUTPYIOLLEro
pacTBopa nopumsimm Toro xe o6bema. O6bIMHO TOYKM Nepernba MoOXXHO PasnnyMUTb TONBKO NP Ao6aBMNeHMN NOpLUUIA TUTPY-
IOLLLEro pacTBopa paBHOro obbema.

13.1.1 HekoTopble Npucagkn MOryT cozaaBaTh TOUKY neperiba nocne KoHe4YHon Toukn BydepHoro pac-
TBOpPA. MpM BEIMMCNIEHUAX 45151 TPUCAO0K UCMOSb3YOT NOCeaHIo ToUKY nepernda. MNpu ucnonb3osaHnm aBTo-
MaTU4eCcKoro TuTpartopa Ans 06Hapy>KeHUst KOHEYHOW TOUYKU TUTPOBAHUA MOXET NoTpeboBaTbCsl U3MEeHeHWe
napameTpoB npubopa.

13.1.2 TMpuonpeaeneHUnKACIOTHBIX Y4CeN 0TpaboTaHHbIX Macen B Ka4eCTBe KOHEYHON TOUKU TUTpOoBa-
HUS1 OTMEYaloT TOYKY Ha KPMBOW, COOTBETCTBYIOLLYIC NMOKa3aHWUIo U3MepUTesHOro npubopa ans weno4Horo
BoAHoro bydepHoro pacTeopa pH 11 1 nokazaHue namepuTtensHoro npubopa 4ns KUCNoTHOro BogHoro bydep-
Horo pacTteopa pH 4 npu onpegeneHnn KNCAOTHOMO YNCa CUNbHBIX KUCMOT.

MpumMmedvaHne 17 — MNpuonpeaeneHnn KUCIOTHOTO YMCIa CBEXMX Macer, KOHLEHTPaToR Npucaaok u otpabo-
TaHHbIX Macen BbInu Nony4YeHb! YETKME TOUKM Nepernba Ans CBEXUX Macer, KOHLEHTPaToB NPMCcagoK U OTCYTCTBUE UK He-
YyeTkMe ToYKM nepernba ansa otpaboTaHHbIX Macer.
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MoteHuwan anekTpoaa, B 3HaueHve pH
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O6bem 0,1M cnnptosoro pacteopa KOH, o’

KpuBasi A — xonoctoe TUTpoBaHue co 125 cm3 pacTBOpWTens AN TUTPOBaHMUS.

Kpusast B— 10,00 r oTpaBoTaHHOro MOTOPHOro macna u 125 cm3 pacTBopuTens Ans TUTPoBaHMS. KOHEeUHble TOUKM
TUTPOBaHMWsA BbIBUPALOT NO NOKasaHWsiM M3MEpPUTENBHOIO NpUBopa, NoNyYeHHbIM Ha ABYX BOAHbIX OydhepHbIX pacTBopax,
T. K. YETKMX TOYekK nepernba He HabnogaeTcs.

Kpueas C — 10,00 r macna, cogepxatuero cnabyto kucnoty, u 125 cm3 pacTeoputens Ans TMTpoeaHus. KoHeuHyio
TOUYKY TUTPOBaHWS BbIGUPAIOT Ha MaKCMMaribHO BEPTUKANbHOM ydacTke nepervba.

Kpusast D — 10,00 r macna, cogepsallero cnabble u cunbHble KMCnoTsl, u 125 cm3 pacTBopUTens AN TUTPOBAHMS.
[1Be KOHEYHbIE TOYKU TUTPOBaHMSA BbIBUPAKOT HA MakCUMarbHO BEPTUKarbHbIX yHacTkax nepermba

PucyHok 1 — lNprvmMepbl KPUBBIX TMTPOBaHUA

13.2 ABTOMaTU4YecKoe TUTpOBaHUe
KoHeuHble TOUKU Ha KPpUBBLIX TUTPOBaHUS, NONyYeHHbIe Mo 12.4, oTMevaloT Tak ke, Kak U NpU PyYHOM TUT-
pPOBaHUM.

13.3 BbluucneHusi

[ns py4HOro n aBToOMaTUYeCKoro TUTPOBaHUSI MOXHO UCMOMNb30BaTh hopMynbl (1) n (2).
13.3.1 KNCnoTHOE YMCMO U KUCITOTHOE YACMIO CUMBHBIX KicnoT, Mr KOH/T, BblvucniaioT no popmyne
A -B)M56,1
KucrnoTHoe yucno = %; (1

KncrnoTHoe YMCNo CUMBHBIX KACTIOT = w, (2)

10
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roe A — obweM cnvpToBoro pactsopa KOH, nspacxogoBaHHbIN Ha TUTpoBaHue obpasLa 4o KOHEUYHON TOUKK

TUTPOBAHWUS, T. €. TOUYKWN Nepernba Ha KPUBOW, BrKaNLLEn K MoKasaHUIo U3MepUTeNbLHOro Npubopa,
COOTBETCTBYoLEero BogHoMmy 6ycepHomy pacTteopy pH 11, nnm ans nnoxo onpegensieMon ToUKK
UK ee OTCYTCTBMA 40 NOKa3aHUA U3MepUTensHOro Nnpubopa, cooTBeTCTBYOWEro BogHomy bydep-
Homy pacTsopy pH 11, cm3. Ansa npucaaok A — obbeM cnnpTosoro pacTsopa KOH B nocrieaHei Tou-
ke nepermba, cm3;

B — obbem cnipToBoro pacteopa KOH, nspacxogoBaHHbIi Ha XonocToe TUTpoBaHue, cmS;

M — KkoHuUeHTpaLusa cnupToBoro pactsopa KOH, mons/am3;

W — wmacca obpasua, T;

C — obbem cnupToBoro pacteopa KOH, n3pacxogoBaHHEINA HA TUTpOoBaHWe obpasLia A0 KOHEYHOM TOUKM,
cooTBeTCTRYOLIEN BoaHoMY BydepHomy pacteopy pH 4, cm3;

D — obbem cnupToBoro pacteopa HCI, M3pacxogoBaHHbIA NPU XCNOCTOM TUTPOBAHUA 40 KOHEYHON TOY-
Ku, cooTBETCTBYIoWeEN C, cM3;

m — KoHUeHTpauus cnupTosoro pacTeopa HCI, monb/am3.

14 KoHTponb KavecTtBa (QC)

14.1 MMopTBepXaaloT XapaKTepuUCT UK NpoLeaypbl UCMbITaHWUsA, aHanM3upys No BO3MOXXHOCTU NpeacTa-
BUTENbHLIA 0bpasey, Ans koHTpons kadectea (QC).

MpumevaHnue 18— ockonbky U3BECTHO, YTO CBONCTBA OTpaboTaHHbIX Macer, B YaCTHOCTU OTpaboTaHHbIX
MOTOPHbIX Macer, Npu XpPaHeHUN N3MEHSIIOTCS, A 3TUX Uene o6pasLibl TakKMX Macern HEMPUIogHbI.

14.2 lMepep npoBegeHNEM N3MepPEHUs] MOMb3oBaTeso MeToga Heobxo4umo onpeaenuTs cpegHee 3Ha-
YeHue 1 KOHTponbHbIe Npeaensl QC3) ana o6pasua.

14.3 [Mpu cTaTMCTMYECKOM KOHTPOIE NpoLecca UCTIbITaHUS perncTpupytoT pesynetaTtel QC v aHanunau-
PYIOT UX C MOMOLLIbIO KOHTPOSBHBIX KapT UK APpYrol cTaTUcTUYeckn paBHoLieHHoi npoLieayps®). Mccneaytot
NPUYNHBI NOSIBIIEHNS MOGEIX BbiMagaowmx gaHHblx. Mo pesynbTatam nccregoBaHus BO3MOXHA NOBTOPHAasN
KannbpoBka npubopa.

14.4 TMpun OTCYTCTBUM KOHKPETHBIX TPEBOBaHWA, NPMBEAEHHBIX B CTaHA4apTe Ha MeTo4 UCMbITaHus!, nepu-
ogudHocTb NpoBederus QC onpedenseTcsi 3HAYUMOCTBIO NPOBOAUMOTO U3MEPEHNS, a TakKe CTabUNbHOCTbLIO
npolecca ucneliTaHus n TpebosaHuamm noTpedbutens. O6bIbHO NepuoanyHocTb NpoBegeHus QC ysennymsa-
0T NPY exxeJHEBHOM aHannae 60nbLIoro kKonMyecTsa obpasLoB. EcnnycTaHoBNEHO, YTO UCTbITaHUe HaxoauT-
cA MOA CTaTUCTUHMECKUM KOHTpOSieM, [OMycKaeTcs cokpaTuTb nepuogudHocTe onpegenerdunss QC.
MpeumnsnoHHocTb pesynsTaToB QC cnegyeT nepyMoguMyecki NpoBepsiTb NO NPeLM3MOHHOCTU, YKa3aHHOW B
pasgene 16, ana obecneveHuns kKayecTBa pe3ynbLTaToB.

14.5 PekoMeHOyOT MO BOIMOXHOCTU BbIOMpaTh KOHTPOMbHEIA 0bpaseL, npedcTaBUTeNbHbIA MO OTHO-
LEeHW0 K 06bI4HO aHanunanpyemeiMm npobam. O6pasubl 4ns QC 4omkHBI ObITb B 4OCTAaTOYHOM KONMYECTBE U MpK
XPaHEeHUN COXPaHSITb OAHOPOOHOCTE M CTabUNBHOCTL B TEYEHNE BCEro nepruoga npoBedeHust UCNbITaHui, T. K.
LLIeMIOYHOE YUCTIO MOXET U3MEHSITLCS NMpU XpaHeHun obpasua QC npy BO3HUKHOBEHWUW HEKOHTPONMPYEMON
cuTyauuun, HectabunbHocTb 0bpasua QC moxeT 6blTb UCTOYHMKOM OLLNBOK.

15 OchopmneHne pe3ynbTaToB UCMbITAHUS

15.1 WUcnonb3ayloT ABa pasHbIX cnocoba onpefeneHust KOHeYHbIX TOYeK TUTPOBaHWUS U NpU 3anvcu
pe3ynbTaToB UCMbITaHWUS YKa3blBaKOT TUM KOHEUHO TOYKA: TOUKY nepernba unm KOHeUYHyo TOUKY TUTPOBaHUS
bydepHoro pactesopa. 3anucelBaloT UCMOb3yeMyto Maccy obpasla, eciim oHa oTMYaeTcs oT pekoMeHaye-
mol. Takke ykasbiBatoT 06 Mcnonb3oBaHWm xnopodopMa B kadecTse pacTBopUTeENs. PesyneTatel onpeaene-
HUS! KUCMOTHOrO YNCa UM KUCNOTHOMO YMCTA CUMBbHBIX KUCTOT YKasbIBaloT creaylowmnm obpasom:

KucnoTHoe uncio (0bosHaveHne HacTosIWero ctaHaapTa, Mmetog A) = 3HaueHue,

KMCMOTHOE YMCIIO CUMbHBIX KUCMOT (0603HaYeHne HacToALLEro cTaHaapTa, MeTod A) = 3HadeHue.

15.2 Ona obpasuoB oTpaboTaHHLIX Macen 3anucbiBaloT Takke AaTy NpoBedeHUs UCMBITaHua U AaTy
oT6opa npobebl, ecnu n3secTHbI (10.2).

3) ASTM MNL 7, PykoBogcTBo No npeactaenexnio gaHHbIx aHanusa (Manual on Presentation of Data Control Chart
Analysis) Chart, 6t edition, ASTM International, W. Conshohocken, PA.
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16 Mpeun3MOHHOCTb N CMeLLeHne

16.1 KucnortHoe uucno

16.1.1 MNMoBTOpsieMOCTb 1

PacxoxaeHue mexay nocrieioBaTenbHbIMA pesynbTaTaMu UCNbITaHUS, MOMYyYeHHbIMUA OOQHUM U TEM Xe
onepaTopoM Ha OHOW U TOR ke annapaType Npu NOCTOSIHHBIX YCNOBUAX HA AEHTUYHOM UCMBLITYEMOM MaTepu-
are B TeyeHUe ANUTENbHOre BpeMeHN Mpu HOpManbHOM U NPaBUbHOM BbIMOMHEHUN MeToAa UCMbITaHUs,
MOXeT NpeBblllaTh cneayolmMe 3HadeHnsl ToMbKO B OHOM criydyae U3 ABajLuaTu:

Ceexvie macna = 0,044 (X + 1); (3)
KoHeuHas Touka bycdepHoro pactesopa ans otpaboTtanHHbix macen = 0,117X, (4)
rae X — cpegHeapudmeTuHeckoe 3HaueHne pesynbTaToB ABYX onpeaerneHuin.
16.1.2 Bocnpouzsogumoctb R

PacxoxgeHue MeXay ABymMA eAMHUYHBIMUA N HEe3aBUCUMbIMU pe3ylbTaTaMn, Nosly4YeHHbIMU pa3HbIMUA
oneparopamMu, pEGOTal'OLLI,I/IMI/I B pa3HbIX naGopaTopMﬂx, Ha WAEHTUYHOM UCNbITYEeMOM MaTtepuarne B Te4eHune
ANMNTENbHOro BpeMeHu npn HopMmalibHOM U NpaBUJ1IbHOM BbINOITHEHNX MeTOoAa UCTIbITaAHNA, MOXKET NpeBbIlLaTh
cnegywline sHa4veHna ToNbKO B O4HOM Cliydae U3 ABaguaTtu

Caexue macna = 0,141(X + 1); (5)
KoHeuHas Touka 6ydepHoro pactsopa Anis oTpaboTaHHbIX Macen = 0,44X, (6)
rae X — cpegHeapudmMeTNYecKoe 3HavYeHne pesyrbTaTtoB ABYX onpeaeneHuni.
16.2 KucnotHoe uucno gna cUnbHbIX KACNOT

16.2.1 [JaHHble NpeunsuoHHOCTM AN KUCNIOTHOTO YMCa CUMbHBIX KUCMOT He onpeaerneHsbl BBUAY peako-
ro ero oGHapyxeHnsa (NosBNeHNs) Npu aHanse obpasLuos.

16.3 CmMelleHune

I'Ipou,e/:l,ypbl B HacToAweM MeToae UCMNbITaHNA HEe UMET CMEeLLEeHNA, MOCKOJIbKY 3Ha4YeHNA KUCITOTHOIo
Yncna MOXHO onpeaesinTb TOJNbKO B TEpMUHAXxX HacToAlero Mmetoaa NcnbITaHUA.

MeTon B

17 PeakTuBbl

17.1 NcnonesyloT peakTuBkl, NpUBeAeHHbIE B pasaene 7.
17.2 PacTBop rugpokcuaa Kanus ctaHaapTHbIA cnupTosoi (0,01 Mmonk/am3)

MpepynpexaeHue —cm. 7.7 1 7.8.

Oo6asnsioT k npubnuautensHo 1 am3 2-nponaHona 0,56 r ruapokenaa kanus (KOH) nnu s3sewmsaiot
(1,122 +0,020) r 50 %-Horo pacteopa KOH v go6asnsioT B 1 am3 2-nponarona. OCTOPOXKHO KUMSATAT B TeHeHMe
10 MUH Ana NoNHOro pacTeopeHus. BulaepknBaoT pacTBOp 3alluileHHbIM OT AByokucK yrnepoda (CO,) B
TeyeHue ABYX AHEN, 3aTeM OTCTOSBLUYIOCS XKUAKOCTb PUMNbTPYIOT YEPEes BOPOHKY 13 MENKO3EPHUCTOr o CreYeH-
HOro cTekna. XpaHaT pacTBOP B XMMUYECKU CTONKOW CKsiHKe. PacTBop AO3UPYIOT, UCNOSL3Yys NpeaoxpaHu-
TenbHy TpybKy, cogepKallyto HaTPOHHYO N3BECTb UMM COAOBbIE HEBOMOKHNCTbIE CUNMKaTHbIe abcopbeHThl
Ana 3awuThl oT atmocdepHoro anokeuaa yrnepoga (CO,); pacTBop He AOMKeH KOHTaKTMpoBaTh C KOPKOBOWM
NpoBKON, Pe3NHONM UM OMbISIIEMOI CMa3Kol 3anopHoro kKpaHa. MNepuogunyecky cTaHaapTUsyoT BOAHBIM pac-
TBOpoM ruapodtanara kamusa (He cogepxawum CO,) AN onpefeneHus USMEHeHWs KoHLeHTpaLuuu
0,0005 monb/aAm3 NOTEHLMOMETPUYECKUM TUTPOBAHNEM.

17.3 Imppodranar kanua (KHCgH,0,) BbICylWeHHbLIN, NePBUYHLIN CTaHAapPT

MomeLlatoT B CKNsIHKY Ans B3BelBaHua 10—20 rnepBuYHOro cTaHgapTa rugpodpranarta kanusa c pasme-
pomuacTtu, 100 mew ncywat 24 nputemneparype 120 °C. 3aTeM CKIIsHKY N5 B3BELLMBaHUA NNIOTHO 3aKkpbiBa-
0T 1 OXNaXadaKwT B 3KCUKaTope.

12
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17.4 PacTtBop ruapodranara kanus (KHCgH,0,) (0,01 Mmonb/am3)

[insa cTaHaapTa, NPUroToBMNEHHOTO Mo 06beMy, B MePHYH0 konBy BMecTUMOCTbH0 500 cM3 nomeLuaroT npu-
6nusutensHo 1,0000 r neperyHOro cTaHaapTa BeicyleHHoro ruapodranara kanus (KHCgH,O,), B3elleHHo-
ro ¢ ToyHoctblo = 0,0001 r, goBoasaAT 40 MeTKU AUCTUNNUpoBaHHOW Bogdon Tuna | unu tuna Il. MoxHo
NpUroTOBUTL CTaHaapT no macce. [Ana storo e3selunsaroT KHCgH,O, ¢ TouHocTbio = 0,0001 r, sanuckizatoT
o6utyto maccy Boabl MKHCgH, O, c TouHOCTLI0 £ 0,01 T M BbIMMCTAT KOHUeHTpauuo pacteopa, MrKHCgH, O, /1
pacTeopa. TwaTenbHo NepeMeLlBaoT pacTeop.

18 lMpoBeaeHue UcnbITaHUA

18.1 CraHgapTusauma pactBopa ans tutpoBaHusa (0,01M cnupToBoro pactBopa KOH)

18.1.1 B XMMUYeCKUI cTakaH BMECTUMOCTbIO NpubnunanTensHo 125 cm® nomelwatot 2,0000 r pacTeopa
KHCgH,O,, B3BelgHHOro ¢ TouHocTkio 0,0001 r (npu Ucnonb3oBaHUM cTaHaapTa no Macce), Uni noMeLLaoT B
cTakaH npubnuanTensHo 50 cm3 Boakl, He coaepxalueit CO,, 1 BBOAAT NUneTkon 2 cm3 pacteopa KHCgH,O,
(Mpn ncnonb3oBaHUK cTaHdapTa no obvemy). TuTpoaHuem onpegensitot TuTp 0,01M pacTteopa KOH. Ha
TUTPOBaHUWe BhlllleykasaHHoro obbema pactsopa KHCgH,O,4 MoxeT BbiTb UCMOML30BAHO NPUBIM3UTENEHO
2 ¢m3 0,01 M pacteopa KOH.

18.1.2 Ona craHgapTuMsauMuM pacTBopa Ansi TUTPOBaHUSA TFOTOBAT AOMNONHUTENLHO ABa pacTBopa
KHCgH,O, no 18.1.

18.1.3 BbluucnsoT cpegHeapudMeTnIecKoe 3HaveHne KoHLeHTpauun pactsopa KOH, mons/am3, no
pesynbTaTam Tpex ucnelTaHun. CpeaHeapudpmeTnyeckoe 3HavdeHue onpeaeneHnst KoHLeHTpauum pactsopa
AN TUTPOBaHUA, MOSL/AMS, AOMKHO CoBNaaaTh C TOUKOM Nnepernba Ha rpaduke ¢ TOHHOCTH0 40 £0,0005 M.

18.2 MpoBegeHUe XO0NOCTOro TUTPOBaHUA

PerynupytoT annapaTypy B COOTBETCTBUN C UHCTPYKLIUSIMU MIrOTOBUTENA ANst 0becneyeHnst guHaMmmnyec-
KOrO pexxuMa TUTpoBaHus. [lo6aBnaloT TUTPYIOLWMIA PacTBOP NOPLMAMM 06 beMoM He MeHee 0,2 cm3. OTmepatoT
MEepHbIM LIMAHAPOM TouHo 50 cm3 2-nponaHona ¢ Ncnonb3oBaHneM NUNETKU UM aBTOMAaTUYECKOro pasaa-
TOYHOro YCTpoNCcTBa, obecneymnsatoero nogady (50,0 + 0,5) cM3 B XUMUYECKW cTakaH BMECTUMOCTbIO Mpu-
6nusnTensHo 125 cm3. MepemelunBatoT U TUTPYIOT PacTBOP, PErUCTPUPYIOT C TOYHOCTLI0 A0 + 0,01 cM3 06bem
KOH, ucnonbayemblii 4nst TUTPOBaHWSA 40 TOUKM nepervba.

18.3 lNpoBegeHNe UCNbITaHUA

18.3.1 PerynupytoT annapaTtypy B COOTBETCTBUM C MHCTPYKUUSIMA W3roTOBUTENSA Anst obecnedyeHuns
ONHaMUYECKOTO PEXNMA TUTPOBAHNS.

18.3.2 BaBelumBatoT Ha aHanMTu4eckix Becax 5,0000 r 61Moamn3ensHOrC ToNAnBa, NoMeLLatoT B XUMU-
YECKUI CTaKaH BMECTUMOCTbIO MPUBIM3UTEnsHO 125 cM3 n perucTpupyioT Maccy ¢ TOYHOCTbIo 4o 0,0001 r.
B xuMun4eckunin cTakaH MUNETKON WM C MOMOLLLIO aBTOMaTUYECKOro pasdaToyHOro yCTpoicTBa NepeHocHT
(50,0£0,5) cm3 n3onponunnosoro cnupTa. FoTOBAT 3NeKTpoabl, kak ykasaHo B 8.1. CTakaH unv cocya And TUTpo-
BaHWS yCcTaHaBNMBAOT Ha CTeHAde ANsl TUTPOBaHUA Tak, YTobbl an1ekTpodbl 6bInn Norpy>KeHbl B pacTBop Npu-
6rM3nTeNEHO HaMooOBMHY. BKtoyatoT MeLuanky U aHeprMiHo nepemeLlvBatoT B TedeHue onpegeneHus 6e3
pa3bpbI3rMBaHns 1 BOBNEYEHNS B PacTBOP BO3QyXa.

Mpumevanue 19— pu NpoBeaeHNN XONOCTOTO TUTPOBAHWS U UCTbITaHUK 06pa3LoB A4S Nony4YeHUst 4OCTo-
BEPHbIX Pe3yrnbTaToB BaXKHO UCMOMb30BaTh OAMH U TOT Xe 06beM pacTBOpUTENs ANs TUTPOBaHUA G TOYHOCTLIO +0,5 omS,

18.3.3 3anonHaoT noaxoasulyo GropeTky cnupTosbIM pacTeopoM KOH koHueHTpaumein 0,01 mons/am3
1 yCTaHaBMMBAIOT Ha CTeHA ANA TUTPOBaHUA Tak, 4TODbI KOHYMK BbIN NOrpyKeH Ha 25 MM B XXMAKOCTb B cocyae
ONs TUTPOBaHUS, 3aTeM TUTPYHOT.

18.3.4 TMocne 3aBepLlIeHNs TUTPOBAHWUS SMEKTPOAbl U KOHYMK BI0peTKM ononackMBatoT 2-NponaHonom,
3aTeM Boaon. [orpyxaloT anekTpoabl B BOAY HE MeHee YeM Ha 2 MUH Mepel Havyanom crielytolero TMTpoBaHus
07151 BOCCTaHOBIEHWUS CIOsi BOOHOTO refisi CTEKNSAHHOro anekTpoaa. MNMepeq ncnelTaHnem cnegytouwero obpasua
aNnekTpoAbl onosiackMBaroT 2-nmponaHosiom. Mpu obHapyXeHUn 3arpssHeHUs 3MeKTPOAOBR BLIMOMHAT Npo-
ueaypbl no 8.3. XpaHat anektpoasl no 8.3.3.

18.3.5 MMpu TUTpPOBaHUN BMOOM3ENBHOMO TOMMNBA YacTo BhISIBASKOTCS MHOTOKpaTHbIE TOYKK neperiba,
06yCNoBMeHHbIE HANMMYNEM OPraHNYEeCKUX KUCIOT, 0Bpa3oBaBLUMXCS NPW OKACIEHWN NOCe ero ANIMTENbHOro
XpaHeHusl. Ons BblvncrieHns obLwen KUCITOTHOCTM onpeaensioT obbemM TUTpYHOLEro pacTeopa 4o nocnegHen
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XOPOLIO onpeaensemMoin KOHeYHOM ToUKM TUTpoBaHUA. MpumepHBbIi rpaduk TUTpoBaHWUA obpasLla Guoansenbs-
HOTo TONNMBA NpUBEAeH Ha pUcyHke 2.

MoteHuuan anekTpoga, mB
150

-50

-150

-250

1 — KOHe4Has To4ka TUTPOBaAHUA

'350 L L L L L L L B L
0 1 2 3 4 5 g PucyHok 2 — Mpumep rpadvka TUTPOBaHUS
O6beM TUTpaHTa, CM o6pasua 6rnoansenbHOro Tonnmea

19 O6paboTKa pe3ynbTaTroB

19.1 BblunucneHue KoHUeHTpauuu pacteopa KOH, monk/am3

19.1.1 KoHueHTpaumio pactsopa KOH, Monb/am3, no o6beMHoI KOHLEHTpaLmun pacTeopa KHCgH,O,,
MOMb/AM3, BLIMUCIIAIOT MO cneayowwum hopMynam:

Pactaop KHCgH,O, = macca KHCgH,O,, 1 — (7)
204,23 (0bwwmit 06vem pacteopa KHCgH,O,4, aM™)

3
Pacreop KOH = 2,00-(koHUeHTpauwns pacTBopa KHCBH4034, mornb / Am ). (8)
06wem pactBopa KOH, cm

19.1.2 KoHueHTpauumio pacteopa KOH, mons/am3, no maccosoi koHueHTpauun pactsopa KHCgH,O,
BBLIYUCNAT NO cneayoLwmm hopMynam:
{macca KHCgH4 0,4, 1)-1000 . (9)

Pactsop KHCgH,O4, Mr/T = ]
204,23 -(obwast macca pacteopa KHCgH,O,, 1)

ud = (macca pacteopa KHCgH,0, )-(koHueHTpaumsa pacteopa KHCgH,O,, Mr/r) (10)

Pacteop KOH, monb/a -

o6wem pacTeopa KOH, cm

MpunmevaHnue 20— [na onpegenenHnsi KNCNOTHOMO YNCNa UCMONb3YIOT cpeaHeapndMeTNHecKoe 3Ha4eHne
Tpex onpeaeneHwnii (Monk/am3). CpeaHeapudMeTUUeckoe 3HaueHne JOMKHO COBNaaaTth ¢ TOYKOI nepernba Ha KpuBoi ¢
TouyHoCTbIO Ao +£0,0005 M.

14
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19.2 KucnoTHoe vncno, mr KOH/r, BeiuMcnsiioT no copmyre

o= (A-B)M561 (11)

KncnotHoe uncn

3

roe A — obvem cnupTtoBoro pacteopa KOH, Mcnonb3oBaHHbIA NS TUTpoBaHUsl obpasua go nocnegHemn
KOHEYHOM Touku nepernba, cm3;
B — 06beM, COOTBETCTBYIOLLMIA A ANs XONOCTOro TUTPOBAHMS, CM3;
M — KoHueHTpaLmsa cnupTosoro pactsopa KOH, mons/am3;
W — wmacca obpasua, r.

20 KoHTponb ka4vecTtBa (QC)

20.1 MopTeepXaaloT XapaKTepuUCT UK NpoLeaypbl UCMbITaHWUsA, aHanM3upys No BO3MOXXHOCTU NpeacTa-
BUTENbHLIA 0bpasey, Ans koHTpons kadvecTtea (QC).

MpumedvyaHnue 21— Tlockonbky M3BECTHO, YTO CBOWCTBA GUOAU3ENBHOIO TOMNMUBA NPU ANUTENBHOM XpaHe-
HUM M3MEHSIIOTCSH, Takme obpaslpbl Ans KOHTponst HenpurogHbl. [Jonyckaetcs B kadecTBe craHgapta QC vcnonb3oaTtb
0,01M pacteop kucroro pranara. Mcrnonbsyemeiin B kauecTee cTangapta QC pacteop KHCgH,O, xopowo nokasbiBaeT He-
o6xogumocTb NOBTOPHOW cTaHgapTuaauum TutpadTa 0,01M KOH B uzonponaHone. [JaHHble N0 CPOKy XpaHeHWsi pacTBopa
KHCgH,O, otcyTtcTBytoT. Takke MOXHO MPUMEHSATL MMEIOLMECS B Npoaake CTaHAapTHbIE PacTBOPbI.

20.2 lMepep npoBegeHNeEM UCMbITaHWUA NONB30BaTENO MeToAa HeobXoANMOo onpeaennTes cpegHee 3Ha-
YyeHue 1 KoHTponbHble npedensl QC ans obpasua.

20.3 lMpu cTatucTMYeckoM KOHTpOIe NpoLecca UCTbITaHUS perncTpupytoT pesynbtaTtel QC v aHanunau-
PYIOT UX C MOMOLLIbIO KOHTPOSLHBIX KapT UK APpYroi cTaTUcTUYeckn paBHoLieHHoi npoLeayps®). Mccneaytot
NPUYNHBI NOSIBIIEHWS MOGEIX BbiMagaowmx gaHHbIx. Mo pesynbTatam nccregoBaHus BO3MOXHA NOBTOPHas
KannbpoBka npubopa.

20.4 TMpun OTCYTCTBUM KOHKPETHBIX TpeboBaHNA, NpMBEAEHHBIX B CTaHAapTe Ha MeTo4 UCTIbITaHus, nepu-
ogudHocTb NpoBederus QC onpedensaeTcsi 3HaYUMOCTBIO NPOBOAUMOTO 3MEPEHNS, a TakKe CTabUNbHOCTbLIO
npoLlecca ucneliTaHus n TpebosaHusamMm noTpedbutens. O6bIbYHO NepuoanMyHocTb NpoefeHus QC ysennymsa-
0T NPY exxeJHEBHOM aHanMae bonbLioro konMyecTsa obpasLoB. EcnnycTaHoBNEHO, YTO UCTbITaHUe HaxoauT-
CcA MO4 CTaTUCTUYECKUM KOHTpOSieM, [OMycKaeTcsl CcokpaTuTb nepuogudHocTe onpegeneruss QC.
MpeumnsnoHHocTb peaynbTatoB QC cneagyeT nepuoguMyecky NpoBepsiTb Mo NPeLM3nNOHHOCTU, yKazaHHOW B pas-
Aene 16, ana obecneveHns KauecTsa pe3ybTaTos.

20.5 PekoMeHOyOT MO BO3IMOXHOCTU BblIOMpaTh KOHTPOMbHEIA 0bpasel, npedcTaBUTeNbHbIA MO OTHO-
LEeHN0 K 06bI4HO aHanunanpyemeiM Npobam. O6pasibl 4ns QC 4omkHBI ObITb B 4OCTAaTOMHOM KONMYECTBE U MpK
XPaHEHUN COXPaHATb OAHOPOOHOCTL U CTabUIbHOCTE B TeYeHWe BCero nepvuoia npoBedeHus UcrblTaHni.

21 OdbopmMmneHue pe3yrnbTaToB UCTbITaHUA

21.1 3anncbiBaloT KMCNOTHOE YNCcno 6MoamsenbHoOro Tonmamea U ero cMmecel ¢ TodHocTbio Ao 0,01 mr
KOH/r obpasua (meTog B).

22 lpeunsmoHHOCTb U OTKIOHEeHUue

22.1 Mpeun3noHHOCTb HacTosILLLEro MeTo4a UCNIbITAHUS OCHOBaHa Ha pesynibTaTax MexnabopaTopHbIX
ncnbiTaHWA, NpoBedeHHbIX B 2009 r. B ucnbiTaHumn ydacTeoBanu 7 nabopaTtopuia, pesynbTaTthl 1 nabopatopun
N3-3a 3HAYUTENbHOIC OTKMIOHEHUS BbINM UCKoYeHbl N3 pacyeToB NpeuusMoHHoCcTU. Kaxxaas nabopaTtopus
npefocTaBuna pesynbTaThl ABYX NapanfienbHbIX UCNbITaHni 11 pasHbIX cMece AM3enbHOro U broamsensHoro
TOMIUB N XOMNOCTOro TUTpoBaHWsA. Kaxablll pe3ynsTat UcneiTaHna npeactaBnsaet equHUYHOe onpejerneHue
unu nsmepeHune. [lng aHanusa gaHHbIX UccneaoBaHusa ncnonb3osann D2PP; noapobHas nHdgopmauns npmee-
JeHa B uccnegoBatenbckom otyete ASTM RR: D02-1727.

3) ASTM MNL 7, PykoBogcTBo No npeacTaBneHunio gaHHblx aHanmnaa (Manual on Presentation of Data Control Chart
Analysis) Chart, 6t edition, ASTM International, W. Conshohocken, PA.
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22.1.1 MNoBTopAeMocCThb ¥

[Ba peaynbTaTta UCNbITaHWUs!, NoNyYeHHble B O4HOM Nabopatopun, CHATAIT 3KBUBANEHTHBIMA, €CIIN OHK
oTnuyatoTces He 6onee YeM Ha 3HaYeHWe 1, TAe r — pacxoXaeHue pesynbTaToB ABYX UCTbITAHWUIA OQHOMO U TOro
e MaTepuana, Nofly4eHHbIX O4HUM 1 TEM e ornepaTopoM Ha O4HOM M TOM e 060pyaoBaHNA B OQHON U TOM e
nabopaTopuu. Mpeaensl NOBTOPAEMOCTH NMpuBedeHbl B Tabnuue 2.

Ta6nuua 2— KucnoTHoe uncro 6ruoamaensHoro Tonnmea”

XapaKTepucTrKu NpeLmr3uoHHOCTH

r=0,246-1070"1. X%4 (mr/kr KOH)
R =0,177 - X04 (mr/xr KOH)

A) CteneHb cBoBogel anst R mexee 30, Ho Gonee 15. O6pasubl 4, 5, 6, 9 BbINM NCKIOYEHbI, T. K. 9T pesynbTaThl
MCMbITAaHUIA ANS HUX HUXe Npeaena KonuyecTBEHHOro onpeaeneHnst 4aHHOro MeToa.

22.1.2 BocnpousBogumocTtb R

[Ba pesynbTaTa UCNbITAHUS CUUTAIOT SKBUBANEHTHBIMU, ECIIN OHWN pasnuyatoTcs He 6onee YemM Ha 3Have-
Hue R, rae R — pacxoxaeHne pe3ynbTaToB ABYX UCMbITAHUN OQHOIo U TOro XXe MaTepuana, NonyYeHHbIX pas-
HbEIMW ofepaTopaMu Ha pasHoMm 0bopydoBaHWM B pasHbix nabopaTtopusx. [Npedensl BOCNPON3BOOUMOCTU
npvBegdeHsl B Tabnuue 2.

22.1.3 TepMUHbI MOBTOPAEMOCT U N BOCNPON3BOANMOCTUNCMONBL3YIOTCS B COOTBETCTBUNCASTME 177.

22.1.4 Joboe cyxaeHne B COOTBETCTBUM € popmynuposkamm 22.1.1 1 22.1.2 6ygeT nMeTb Npubnnsu-
TenbHyo 95 %-Hy OOBEpUTENbHYIO BEPOATHOCT.

22.2 TonoxeHua NpeLnsnoHHOCTN onpeaeneHbl CTaTUCTUYECKUM nccneaosaHnem 138 pesynbtatoB
ncneiTaHnin 11 pasHbix cMecen HedTeNPOAYKTOB 1 XONOCTLIX TUTPOBAHWA, MpoBeAeHHbIX B 6 nabopaTopusx.

22.3 CmelleHue

Bo BpemMA UCnblTaHNA He 6bII1o NMPUHATOrC 3TaNoHHOro Matepunana, npuroagHoro anga onpegeneHnda cme-
WeHna HacTodwero Mmetoga UCnblTaHUAA, NO3TOMY CMeLWeHne He onpederieHo.
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MpunoxeHune X1
(cnpaBo4Hoe)

MNpoeepka paGoTocnoco6HOCTU anekTpoaa

X1.1 KnHeTuueckoe UcnbiTaHMe 3MeKTpoaa onpeaensiet ero KNHeTUYe CKMIM OTKITMK. SNeKTpodbl, KanubpoBaHHbIe C
JOMYCTUMbIM HAKITOHOM U 3HAYEHUSIMU TOYEK NEPECEUEHUS], MOTYT HE UMETb OTKIMKA, OCTATOHHOIO A5t TuTpoBaHus. [Mpu
TUTPOBAHWU A5 ANEKTPOAA BaKHbI CKOPOCTb OTKIMKA M NocneaytoLasi cTabnnbHOCTb. B HacToswem npunoxeHum npyuee-
JEeHO onncaHne py4yHoW NPOBEPKU, KOTOPYHO BbINOIHSIOT pH-MeTpoM nnu TMTpaTopom, OTPEryriMpoBaHHbIM Ans HENnpepbIB-
HOI0 CHATWSA NokasaHuin (MB).

X1.2 Uenb gaHHol NpoBepkn — n3MepeHne curHana anekrpoga sogHoro bydepHoro pacteopa yepes 30 n 60 c.
MokasaHwue anekTpoaa ctabunuampyetcsi meHee Yem vepes 30 C U NpakTUYeckn He uameHsieTcsi B uHTepBane ot 30 o 60 c.
Ons gaHHoN npoBepky nenone3ayoT GydepHbie pacteopsl pH 4, pH 7 u pH 11 (npu HeobxoanmocTw).

X1.3 MpoBeaeHne NpoBepPKn

X1.3.1 YcranaBnmeatoT TUTpaTop nnm pH—meTp Ha HenpepbIBHOE NOKaszaHne B MUNMUBONbTax. [lepemelunBeatoT
BydepHbIl pacTBOP € TAKOWN K& CKOPOCTbIO, KaK NMpu TUTPOBaHUMN.

X1.3.2 BblaepXuBalT aNeKTpog B AUCTUNNMPOBAHHOW NN PABHOLEHHON 4EUNOHU3NPOBAHHOW Boge 1 MUH.

X1.3.3 BblHMMaOT 3neKTpoa 13 BoAbl U nomMewwatT B 6ydepHbii pacTeop pH 4. BknovatoT cekyHgomep npubnmnau-
TEeNbHO B MOMEHT KacaHusl anektpogom 6ydepa.

X1.3.4 PeructpupytoT noteHuman vepes 30 c. 3atem vepes 30 c cHoBa perMcTpupytoT noTeHuman. PacxoxgeHve
mMexay ABYMS MOTEeHUManamm HasblBaT Apendom.

X1.3.5 lMoeTopsitoT npoueaypy ans 6ycdepHbix pacteopos pH 7 v pH 11.

X1.4 BbuncnsitoT apend ans kaxaoro us tpex bydepHbix pactBopoB. OTKIMK 3NEKTPoAa MOXHO OLEHWTb Crieaiyto-
wmm obpasom.

Opend OTKNWK anekTpoaa
o 1 OTnNnyHbLIN
Ot 1 8o 2 Bkntou. XopoLuni
Ot 2 po 3 Bkntou. Honyctnmbin
Ot 3 po 4 Bkntou. COMHUTEnNbHbIN
Ce. 4 Hegonyctumeiv

X1.5 PacxoxgeHue mexgy noteHumanamu ans 6ydepHsix pacteopoB pH 4 v pH 7 yepes 60 ¢ gonxHo 6bITb He
meHee 162 mB unun 54 mB/pH. 3nektpoabl ¢ HAKNOHOM MeHee 54 MB/pH HeHageXHbl 4ns TUTpOBaHWS.
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Mpunoxenne A
(cnpaBo4Hoe)

CBefieHNsA 0 COOTBETCTBUU MeXrocyaapCTrtBeHHbIX CTaHAAPTOB CCbINTOYHBIM CTaHAapTam

Ta6nwuuya A1

HUA KNCNOTHOro 4ucna He(bTeI'IpO,D,yKTOB nonyMmnKpo-
MEeTOA40M TUTPOBaHUA C LULBETHbIM MHONKATOPOM

CreneHb 0603HavYeHe U HAaUMEHOBaHWEe COOTBETCTBYIOLLEro
0O603HaYeHre 1 HaMMEHOBaHWEe CCbINMOYHOrO cTaHaapTa
COOTBETCTBUA MEXrocyaapCTBeHHOro ctaHagaprta
ASTM D 974—09 CrtangapTHbIi MeTog onpeaeneHus IDT FOCT 32328—2013 HedTenpodykrel n cma-
KMCMOTHOMO Y WeNoYHOro Yncen TUTPOBaHUEM C LBET- 304Hble maTepuansl. OnpegeneHne KNCNOTHO-
HbIM MHOVKATOPOM ro W LWeNoYHoro 4ncen TUTPOBaHMEM C
LBETHbIM UHOUKATOPOM
ASTM D 1193—11 CrangaptHasi cneumdukaumsi Ha — *
peaktuB BOAY
ASTM D 3339—12 CrangapTHbIi MeTof onpeaene- IDT FOCT 32333—2013 Hedprenpoaykrbl. Onpe-

AeneHne KNCNoTHOro 4ducna nonymMuKpomeTto-
AOM TUTPOBaHUA C LBETHbIM MHONKATOPOM

ASTM D 4057—11 TMpaktnka pyd4Horo ot6opa npob6
Hed TN 1 HeddTENPOOYKTOB

*

ASTM D 4177—10 lNpaktuka aBToMaTU4eckoro ot6o-
pa npo6 HedTW 1 HepTENPOAYKTOB

ASTM E 177—13 [llpakTuka npumMeHeHns TEPMUHOB
NPeLmn3NOHHOCTM 1 CMELLIEHUS] B METOAax WUCHMbITaHWN
ASTM

OTBETCTBUSI CTAHAAPTOB:
IDT — ngeHTUYHbIE CTaHOapThbI.

* COOTBETCTBYOLLUIA MEXIOCYAAPCTBEHHbIV cTaHAapT oTCyTCTBYeT. [0 ero yrBepxaeHvsi pekomeHayeTcst nc-
nonb3oBaTh NEPEBOA HA PYCCKUIA A3bIK AaHHOTO cTaHaapTa. [MNepeeoa gaHHoro ctaHgapra Haxogutes B PedepansHoM
MHOPMaLMOHHOM hOHAE TEXHUYECKUX PErNaMeHTOB U CTaHAapToB.

MpumedyaHune— B HacTosILeN Tabnuue UCMNONb30BaHO criegylolee ycrnoBHoe 0603HavYeHne CTENeHn co-
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YAK 665.7:543.241.5:006.354 MKC 75.080 IDT

KntoveBble crioBa: He(bTeI'IpOﬂ,yKTbl, CMa304Hble MaTepunarnsbl, 61oansenbHoe TONMNMBO, cMeCb 61MOaAM3eNBHOro
TONNMBAa, KUCNOTHOE YACNO, METOA NMOTEHLUMNOMETPUYECKOTIO TUTPOBaHNA, KUCITOTHOE YACTIO CUNBHOW KACTOTHI
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