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MNpeancnosue

Llenn, ocHoBHBIE NPUHLMMABLI U NOPSAOK NPOBeAeHUst paboT NO MEXrocyaapcTBEHHOM cTaHaapTUsauun
yctaHosneHbl FOCT 1.0—92 «MexrocyaapcTBeHHas cucTema ctaHgapTusaumn. OCHOBHBIE MONOXeHUsI» U
FOCT 1.2—2009 «MexrocyaapcTeBeHHas cucTeMa cTaHgapTusaumn. CTaHaapThl MEXTocyaapCTBEHHbIE, Npa-
BUIa U pekomeHJaLn1 No MexXrocyaapcTBeHHON cTaHaapTusauun. Mpasuna paspaboTku, NPUHATUSA, NpUMe-
HeHWsA, 0BHOBNEHUA U OTMEHbI»

CBepeHus o cTaHaapTe

1 MOArOTOBNEH OTkpbITEIM akuMoHepHbIM 06LLecTBOM «Bcepoccuiickuii HaydHo-uccnegoBaTe nb-
CKUAMHCTUTYT no nepepaboTke HedpTu» (OAO «BHUW HIM») Ha ocHoBe coGCTBEHHOTO ayTEHTUHHOIO NepeBoaa
Ha PYCCKWI A3bIK CTaH4apTa, yka3aHHOro B NyHkTe 4

2 BHECEH ®eaepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PErYNIMPOBaHUIO U METPOMOTUM

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAAPTU3aLMK, METPONOTMN U cepTudukaumm (Npo-
ToKos oT 5 HosBpst 2013 r. Ne 61-1)

3a npuHATUE NporonocoBanu:

KpaTkoe HaumeHOBaHWe CTpaHbl Kog ctpaHbl no CokpallieHHOe HaMMEHOBaHUe HAaLUMOHANBHOTO opraHa
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 no cTaHgapTusauuu
ApmeHnus AM MuHakoHoMmuku Pecnybnuku Apmenns
Kuprusums KG KblpreiacrangapT
Mongosa MD MongoBa-CtaHaapT
Poccusi RU Poccrangapt
TagxukncTaH TJ TagxukcTangapT
Y3bekncraH uz YacraHgapt

4 HacTosawwi ctaHgapT ngeHtudeH ctaHgapty ASTM D 664—-11a Standard method for acid number of
petroleum products by potentiometric titration (CtangapTHbI MeTOA onpeaeneHnsa KUCNOTHOro Ynucna Hedre-
NpPoAyKTOB NOTEHLMOMETPUYECKUM TUTPOBAHUEM).

CrangapT paspaboTaH komutetom ASTM D02 «HedbTenpoayKkTbl U cMa3o4Hble MaTepuansl», Henocpea-
CTBEHHYI0 OTBETCTBEHHOCTb 3a Hero HeceT nogkomuteT D02.06 «AHann3 cMas3oyHbIX MaTepuarnosy.

MepeBoAa ¢ aHrUICKOro A3bIka (en).

HanmeHoBaHWe HacToALWero MexXrocyaapcTBEHHOro cTaHaapTa U3SMEHEHO OTHOCUTENBbHO HauMeHoBa-
HWA yKazaHHOro ctTaHaapTa Ans npusedeHus B cooteeTctBue ¢ FOCT 1.5—2001 (noapasaen 3.6).

OdpuumnansHele aksemnnapbl cTaHaapTa ASTM, Ha 0OCHOBE KOTOPOro NOAroTOBMAEH HACTOALLMIN MEXIoCy-
[apcTBeHHbIN cTanaapT, uctaHaapToB ASTM, Ha koTophble AaHbl CCbINKKU, UMeroTcA B PeaepanbHoM nHdopma-
LUOHHOM hoHAEe TEXHUYECKUX perfiaMeHToB U CTaHAapToB.

CBefieHUs 0 COOTBETCTBMU MEXIOCYyAapCTBEHHBIX CTaHAapPTOB CChINOYHBLIM CTaHAapTaM nNpuseaeHsl B
OONONHUTENBHOM nNpunoxeHuu JA.

CrteneHb cooTBeTCTBUA — uaeHTuuHas (IDT)

5 Mpukasom PeaepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHuio U METPONorMn ot 22 Hosbps
2013 r. Ne 678-cT mexrocyaapcTtBeHHbI ctaHgapT FOCT 32327—2013 BBeaeH B AeNCTBUE B KQYECTBE HaLMOo-
HanbHoro ctaHaapTta Poccuitickon ®epepaunn ¢ 1 sHeaps 2015 .

6 BBEJEH BINEPBLIE

UHbopmayust 06 usmeHeHuUsIX K HacmosiweMy cmaHoapmy nybriukyemcs 8 exxe2o00HOM UHGHOpMaUUOH-
Hom ykazamene «HayuoHanbHble cmaH0apmbl», a mekcm U3MeHeHUl U NonpagoK — & eXeMeCsYHOM UHGOop-
MayuoHHOM yKa3amene «HauuoHanbHbie cmaHOapmbi». B criydae nepecmompa (3aMeHbi) uriu omMeHsi
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Hacmosuweao cmaHOapma coomeemcmeyioujee ysedomrieHue b6ydem oOnybrUKOBaHO 8 eXeMeCsIYHOM
uHhopMmayuoHHoM ykasamene «HayuoHanbHbie cmaHOapmbi». Coomeemcemeyrowast UHgopmayusi, yee-
domrieHUe U meKCcmbl pa3Mmeuaromes makxe 8 UHhopMayuoHHol cucmeme obue2o ofbL308aHus — Ha oghu-
uuansHoMm calime ®edepanbHO20 azeHMcMea 10 MEXHUYECKOMY pe2yriuposaHuio U Memporsoauu 8 cemu
UnmepHem

© CraHgapTtuHdpopm, 2014

B Poccuitckon ®eaepalm HacTOALMIA CTaHAAPT He MOXET 6biTb NOMHOCTLIO UMW YAaCTUUYHO BOCNPOU3-
BeAeH, TUpaXxupoBaH 1 pacnpocTpaHeH B kadecTse odpuLmarnbHoro usaaHus 6es paspeiueHus deaepanbHoro
areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio U MeTporiorum
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M E XIFTOGCVYAAPC CTH BTETHTUHUB # CTAHIAOAPT

HE®TENPOAYKTbI
OnpeaeneHue KUCMOTHOro YMcna NOTEeHUUOMETPUYECKUM TUTPOBaHUEM

Petroleum products. Determination of acid number by potentiometric titration

Darta BBegenna — 2015—01—01

1 O6nacTb NpUMeHeHusA

1.1 HacToswwii cTaHgapT ycTaHasnuesaeT metoabl A 1 B onpeaeneHus KUCMOTHOro Yncna Hedprenpo-
OYKTOB, CMa304HbIX MaTepuanos, 61MoansenbHOro ToNMBa n cMecein 61MoaN3enbLHOTO TONNMBA NOTeHLUoMET-
pUYECKUM TUTPOBaHMNEM.

1.1.1 MeToa A npumeHsitoT ans HedpTenpoayKTOB M CMa30UHbLIX MaTepunanos, pacTBOPMMbIX UM YacTUY-
HO pacTBOPMMbIX B CMECK Tonyona u 2-nponaHona. OH NpUMeHUM Ans onpeaeneHust KACNOT C KOHCTaHTON Auc-
coumaumu B Boge 6onee 10~2 1 oveHb cnabbix KUCMOT ¢ KOHCTaHTOM anccoumaumnn meHee 10-2. Conu moryT
oKasblBaTb BUAHWE Ha OnpeaeneHune, ecrnn X KOHCTaHTLl auccoumauun 6onee 10-°,

MpeunsnoHHOCTL onpeaeneHa Ans guanasoHa KUCHoTHbIX Yucen oT 0,1 go 150 mr KOH/T.

1.1.2 MeToa B npeaHasHaveH TonNbKo Ana 6MoansensHoro TonnvMea n cMecein 6uoansenbHOro Tonnnea ¢
HN3KOM KUCMOTHOCTLIO U HECYLLECTBEHHBIM pasnuMynemM pactsopumMocTu. na Metoaa B ucnonb3syrot asToma-
TUYECKUIA TUTPaTOP.

MpumevyaHune 1—Caexve n oTpaboTaHHble Macna MOryT coAepXaTb KUCIOTHbIE KOMIMOHEHTbI, HAaNpUMep
OpraHVyYecKkne U MMHeparbHble KUCMOTbI, CIIOXHble 3hUpPbl, heHONbHblIE COEAUMHEHNS!, NTAKTOHbI, CMOIbl, COMU TSXXENbIX
MeTarnnoB, CONM aMMOHUS U APYIuX cnabbixX Wernoyen, KUCTbIe CONM MHOTOOCHOBHbBIX KMCITOT, a Takke MHMMOUTOpLI 1 ae-
TepreHTbl.

1.2 MeToabl TakKe MOXXHO UCNOMb3oBaTb ANA onpeaeneHna OTHOCUTENbHOIO USMEeHEeHUA Macen B Npo-
Lecce oKMcneHua, HesaBUCUMO OT LiBETa U Apyrux CBOWCTB Macen. HecmoTpsaHaTo,uTO TUTPOBaHUEe NPOBOAAT
B onpeaeneHHbIX paBHOBECHbIX YCITOBUAX, MeTOAbl He NpeAHa3Ha4vYeHbl A1 usMepeHus abCconoTHOro KUCNOT-
HOro H1cna, KoTopoe MOXHO UCNONb30oBaTh ANA NPOrHO3NpPOBaHUA XapakTepUCTUK Macna npu akcnnyatauuu.
O6wasna 3aBUCUMOCTb KOpPOo3nn NOALWNNHUKOB OT KUCNOTHOIO Yucna He yCTaHOBIeHa.

MpumedvyaHune 2— 3Ha4YeHNe KNCMOTHOIO YUCNA, NOMYYEHHOE MO HACTOSILLEMY METOAY, MOXET He COOTBET-
CTBOBaTb 3Ha4eHWAM, nony4eHHbIM No ASTM D 974 n ASTM D 3339. ConocraBneHue pe3ynsraTtoB No HACTOALLEMY METO-
Jy UCTbITaHusi ¢ ApYrMmMn metogamu 6e3 TMTPOBaHUSA He MPOBOANIOCD.

MpnmevyaHune 3— HeckonbkonaGoparopuin OTMETWIIM pa3nnumMe pe3ynbsTaros, NONyHEeHHbIX MO HACTOALEMY
MeToay, NPV NCNONb30BaHWM BOAHbIX M HEBOAHLIX ByhepHbIX pacTBOPOB.

1.3 3HauveHus B eanHuuax CU paccmaTpuBaloT Kak cTaHAapTHbIe.

1.4 BHacTosilLem cTaHgapTe He NpeaycMOTPeHO pacCMoTpeHre Bcex Bonpocos obecneyeHuns 6esonac-
HOCTM, CBSAI3aHHbIX C ero npruMeHeHneM. Monb3oBaTenb HacTosLero cTaHaapTa HeceT OTBETCTBEHHOCTb 3a
yCTaHOBMNEHVEe COOTBETCTBYOLMX NPaBWI No TEXHNKe 6e30MNacHOCTU M OXpaHe 300p0BbSA, a Takke onpeensieT
LenecoobpasHoCTb NPUMEHEHNUA 3akoHo4aTeNbHbIX OrpaHUYeHiA Nepes ero NCnons30BaHNEM.

2 HopmaTtuBHbIe CCbINKN

ans npumMeHeHnsa HacTogdllero ctaHgapTa HeobxoanMel cneaytouune CcCblfoYHble OOKYMEHThI. Ans Hepa-
TUPOBAHHBIX CCbINTOK NPUMEHAOT nocnegHee n3aaHne CCblJIO4HOro AoKyMmeHTa (BKJ'IPOLIaﬂ BCeero I/I3MeHeHI/Iﬂ).

UzpaHne ocmumanbHoe
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2.1 CrangapTsl ASTM™:

ASTM D 974 Standard test method for acid and base number by color-indicator titration (CtaHgapTHbIN
MeToA onpeaeneHunst KUCIOTHOrO 1 LENOYHOro Yncen TUTpoBaHueM € LiBETHbIM MHOUKATOPOM)

ASTM D 1193 Standard specification forreagentwater (CtangaptHas cneumdukaLmns Ha peakTms Boay)

ASTM D 3339 Standard test method for acid number of petroleum products by semi-micro color-indicator
titration (CtangapTHbIA MeTO4 onpeaeneHunst KACAOTHOTO Yucna HedpTenpoayKToB MONYMUKPOMETOAOM TUTPO-
BaHWUS C LBETHLIM UHAMKATOPOM)

ASTM D 4057 Practice for manual sampling of petroleum and petroleum products (MpakTuka py4Horo
oTbopa npob HedTU N HedbTeNpPoayKTOB)

ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products (MpakTuka aBToma-
Tu4yeckoro oTbopa Npob HedpTn N HedpTeNnpPOAYKTOB)

ASTM E 177 Practice for use of the terms precision and bias in ASTM test methods (MpakTuka npumeHe-
HWSA TEPMUHOB NPELN3NOHHOCTU U CMeLLeHUs B MeTodax ucnoitaHun ASTM)

3 TepMuHbI M onpeaeneHus

B HacTosem cTaHAapTe NpUMeHeH crieayloLlWmi TEpMUH € COOTBETCTBYIOLUM onpeaeneHneM:

3.1 kucnotHoe uucno (acid number): KonnyecTso LWenoyy B MUIMrpaMmax rmapokcuga Kkanus Ha
rpamm obpaslia, Heobxoanmoe Anst TUTpoBaHUs obpasLa B yCTaHOBMEHHOM pacTBopuTene A0 3agaHHOW
KOHEYHOMN TOYKM TUTPOBAHWUS C UCMONb30BaHNEM onpedeneHHON CUCTEMbl AeTEeKTUPOBaHUS.

3.1.1 MoscHeHue

HacTtoswmin meto nossonseT onpeaennTb KOMMYECTBO LLLESIOUYN B MUNIIUrpaMmax rugpokcuaa kanua Ha
rpamm obpasLia, HeobxoamMmoe Ana TUTpoBaHusl 06pasLia B cMecu Tonyona, 2-npornaHorna n He6onbLWoro Konu-
YecTBa BObl, OT HAaYarbHOro nokasaHus nsmepuTensHoro npubopa Ao nokasaHusa npubopa B MUNANBONbLTAX,
COOTBETCTBYIOLLErO LLIeNIOYHOMY BOAHOMY BychepHOMY pacTBOpY, UMW A0 YETKO onpeaensieMomn Touku nepernba.

3.1.2 NosicHeHue

[lononHWUTenNbHO No HacToALeMy cTaHAapTy MOXHO ONpeaenuTb KUCIIOTHOE YUCTIO CUNBbHBIX KUCTIOT Kak
KONUYECTBO LLEenoyn B MUANUrpaMmax rugpokenga kanua Ha rpamm obpasua, Tpebyemoe aAns TUTpoBaHus
obpasLia B pacTBOpUTENe OT HayarbHOro NnokasaHus n3MepuTensHoro Npubopa B MUNNNBONLTAX, COOTBET-
CTBYIOLLIETO CBEXENPUIroTOBIEHHOMY KUCITOTHOMY BogHOMY BydepHOMY pacTBOpY UM XOpowo onpeaensie-
MO Touke nepernba.

3.1.3 NosacHeHue

CBoncTBa CUMbHBIX U APYIUX KUCIIOT MOTYT 3HaunTensHo oTnmyaTeea. Monb3oBaTens HacToALEero MeTo-
[Aa UCnbITaHNA AOMMKEH UX pasnuMyaTb U perucTpupoBaTsb.

4 CywHocTb MeTopa

4.1 PacTBopstoT o6paseL, B pacTBOpUTENE AMA TUTPOBAHMS U TUTPYIOT NOTEHLMMETPUHECKU CIUPTOBLIM
PacTBOPOM rMapoKcuaa Kanus, UCronb3aysl CTEKNAHHbIN MHANKATOPHBLIA 3MEKTPOA W 3MeKTPOA CPaBHEHWUS UnNn
KOMBWHNPOBaHHEIA 3MekTpog. MokasaHus namMepuTensHoro npuéopa B 3aBUCUMOCTU OT 06beMa TUTpytoLero
pacTBOpa HAaHOCAT Ha KaNMGPOBOYHbIN rpaduK BPYYHYIO U aBToMaTu4Yecku. KOHeUHbIMU TouKaMmn TUTpoBa-
HUSA Ha pe3ynbTUPYIOLLEM KanMGPOBOYHOM rpaduke CUMTalOT TOMBKO YETKO onpeaensemMble ToUkU neperuba.
Mpu OTCYTCTBUM YETKIX NepernboB KOHEUHbIE TOUKU TUTPOBAHMS onpeaensaioT Mo NoKasaHUAM U3MepUTENbHO-
ro npu6opa, COOTBETCTBYIOLLUM KUCTIOTHBIM U LLEEMOYHBIM BOAHLIM BydepHBIM pacTBopam.

5 HasHaveHue n npumeHeHue

5.1 Ceexue 1 oTpaboTaHHble HebTenpoayKTbl, GuoansensHoe TONIMBO U cMeck GrognsensHoro Torn-
nvBa MOTyT codepkaTb KUCIOTHbIe KOMMOHEHTbI B BUae Npucagok Ui NpodyKToB pasnoXeHus (Hanpumep,
MPOAYKTOB OKUCTIEHNsT), 0Gpa3oBaBLUMXCA NPU 3KenyaTaumn. KonvyecTsa aTUX BELLECTB OnpeaesnsoT TUTpo-

1) YTouHnTb cebinkv Ha cTanaapTsl ASTM MoxHO Ha caite ASTM, www.astm.org, unu B crnyx6e NoaAepKKM Knnex-
ToB ASTM: service@astm.org. B nHcopmaumoHHom Tome exerogHoro co6opHuka ctaHgaptoB (Annual Book of ASTM
Standards) cnegyet obpawaTbCs K CBOAKE CTaHAAPTOB €XerogHoro cGopHuKka cTaHgapToOB Ha CTpaHuue canTa.
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BaHMEeM Lefto4aMn. KucnoTtHoe Yncno aBnseTca nokasartenem KonmyecTsa KUCINOTHBIX KOMMOHEHTOB B Macne.
KWcnoTHOe YMCNO UCTIoNb3YIOT AN KOHTPOMA KavecTBa npu U3roTOBIIEHWN CMa3ouHOro Macha, a Take npu
akcnnyataumu. MNpeaenbHbie OTKIOHEHUs! 3HAYEHUA KUCTIOTHOTO YACTAa YCTaHaBMUBAKT SMNUPUYECK.

5.2 MeTog He NPUMEHSAIIOT ANA NPOrHO3UPOBaHNA KOPPOIUOHHOM aKTUBHOCTM Macna unn 6uoaunsenHo-
ro TOMMMBa U cMecei GUoAN3EenNbLHOTO TOMMMBA NPU AKCMyaTaunm, NOCKOSbKY 3Ha4YeHWe KUCMOTHOro Ynucna
3aBMCUT OT pasHbIX NPOAYKTOB OKUCMEHUs, @ opraHndeckne KUCnoThl 061aaaloT pasHbIMU KOPPO3UOHHBIMM
CBOMCTBaAMU. 3aBMCUMOCTb KOPPO3UM METATINOB OT 3HAYEHWUs! KUCIOTHOrO YUCna Npu UCMonb3oBaHu macen,
61oamn3enbLHOTo TOoMMBa M cMecen BUoAN3ENbHOro TONNBA He YCTaHOBNEHa.

6 Annapartypa

6.1 Annapat gnsa py4Horo TUTpoBaHuA

6.1.1 UamepuTtenbHbi Nnpubop

BonbTMmeTp unu noTeHuuomeTp YyBCcTBUTENBHOCTLIO 20,002 B B gnanasoHe He meHee = 0,5 B, obecneun-
BaloLMIA nsmepeHue ¢ TodHocTbio £0,005 B npyn ncnonbsoBaHUu 3nekTpoaos, ykasaHHbIX B 6.1.2 1 6.1.3, n
CONPOTUBMNEHUU MeXAY HUMU B AvanasoHe oT 0,2 o 20,0 MOM. UameputenbHbIin npubop aomkeH ObiThb 3a3em-
neH ANns 3awuTbl OTKPLITON NOBEPXHOCTU CTEKMAHHOMO 3NeKTpoaa, NpoBoAa CTEKNAHHOrO anekTpoaa, TUTpo-
BanbHOro cTeHga OT MOCTOPOHHUX 3MEeKTPUYECKUX MNOMei, KOTopble MOryT MOBAMATL Ha NoKasaHuA
namepuTensHoro npubopa B pabouem ananasoHe.

MpumevaHnne 4—[lonyckaercs UCMONBL30OBaTL aNNapaTt C 3MNEKTPOHHLIM BONBTMETPOM € HENPEPbLIBHBIM CHSI-
TMEM NoKasaHWiA, NpeaHasHaueHHbIN Ans paboTkl ¢ cMnol Toka Ha Bxoae He MeHee 5- 10712 A npu 3Tom cucTema anekTpo-
AoB ¢ conpotusnenmem 1000 MOm gomnxHa ObITb coeaMHeHa napannenbHo ¢ 3aXnMammn nsmMeputensHoro npuéopa, coe-
OVHEHHOr0  32XUMOM € 3a3eMITeHHbIM  MeTannu4YeckuMm  9KPaHOM,  WUCKMIOHaWWMM  BAWAHWE  BHELWHEero
3MEeKTPOCTATUHECKOrO MO aHANOIMYHO 3KPAHUPOBAHHOMY NPOBOAY CTEKNAHHOIO 3NeKTpoAaa.

6.1.2 UameputenbHbli pH anekTpoa, npurogHbii ANA TUTPOBaHUA B HEBOAHOMW cpeae.

6.1.3 dnekTpoAa cpaBHeHUs

XnopcepebpsiHblii anekTpoad cpaBHeHua (AQ/AgCl), 3anonHeHHbIn pacteopoM anekTponuta LiCl
1M — 3M B aTaHone.

6.1.3.1 KombuHMpoBaHHbIe 3neKTpoabl

KombunHupoBaHHhIn anekTpoa npeacTasnsieT coboi xnopcepebpsiHbii anekTpos cpasHeHust (Ag/AgCl),
BCTPOEHHbIA B U3MEPUTENbHBIA 3NeKTpoa, YTo yaAob6HO npu paboTe ¢ anekTpoaoM U obCnyKMBaHUMN TONbKO
0ofHOro 3nekTpoaa. AneKkTpoa cpaBHeHUs umeeT MydTOBOE coeiHEeHNEe 1 3anofiHeH UHEPTHBIM CNIUPTOBLIM
pacTBOpOM anekTponuta, Hanpumep 1M — 3M pacteop LiCl B aTaHone. KoMGUHMpOBaHHbIE 3NeKTpoAbl UMe-
FOT MYYLLYIO UMK TaKYH0 XXe YyBCTBUTENbHOCTL, Kak cUCTeMa ABYX 3neKkTpoAoB. [nga yaobHoro ononackMBaHus u
aoGaBneHus anekTponuTa MydTa 3neKkTpoAoB A0MmMKHa 6biTb CbeMHON.

MpumeuyaHne 5— [ns NoBblweHUsi CTABUNBHOCTU ONpeaeneHns B HEKOTOPbIX CUCTEMAX MOXHO MCIIONb30-
BaTb TPETUIN NNATUHOBbLINA 3NEKTPOL,.

6.1.4 MexaHuu4eckast Mewlanka NponennepHoro TMna ¢ perynupyemon CKOpoCTbio NepemMeLlnBaHus.
CKkopOoCTb BpalleHWs1 MeLliarnku AomkHa obecneunsaTtb 3HepruiyHoe nepemellmsaHve 6e3 BoIneckuBaHus n
aspauum pacTtBopa. MoxHo Ucnonb3oBaTh Nponennep ¢ paguycom nonacten 6 MM, yCTaHOBNEHHbIX MO YroM
ot 30° fo 45°, a Takke MarHUTHYIO MeLlarnky.

6.1.4.1 lMpu ncnonb30BaHUK SNEKTPUYECKOW MeLlankn oHa AofkHa BbITb U30MPOBaHa U 3a3eMrieHa,
YTOOBI NPY BKITKOYEHUU U BLIKITIOYEHU MOTOPa He BO3HWKANO NOCTOAHHBLIX N3MEHEHWUI B NOKa3aHUAX U3mepu-
TenbHOro Npubopa B NpoLecce TUTPOBAHUA.

6.1.5 BlopeTka BMecTuMocTbio 10 cm3 ¢ ueHoin geneHna 0,05 cm3, kanubpoBaHHaa ¢ TOYHOCTbIO
+0,02 cm3. BlopeTka oMKHa UMETb 3aMopHbIii KpaH U HAKOHEYHK, pacnonoxeHHbIN Ha 100—130 MM Huxe Kpa-
Ha, obecneunBaoLLMil MOCTYNNEeHWe TUTPYIOLLIEro pacTBopa HENOCPEACTBEHHO B COCyA ANA TUTPOBaHUS, He
noaBseprasi BO3AeNCTBUIO OKpyXatoLero Bosgyxa unu napos. bropetka ana KOH gonxkHa umeTs sawmrHyo
TPYy6Ky, coAepalllyto HaTPOHHYIO U3BECTb UNK Apyroe BelwecTso, nornouwawuiee CO,.

6.1.6 CTakaH 4na TUTPOBaHUA BMECTUMOCTbIO 250 cM3 13 GOPOCUIMKATHOrO CTeKNa U ApYroro noaxo-
Jsiliero Mmatepuana.

6.1.7 CTena ans TUTpoBaHuUs, o6ecneunBatowmii nogaepxxaHue aneKTpoaos, Mewwanku u GlopeTku.

MpumeuaHue 6— LlenecoobpasHo MCroONb30BaTL YCTPOMCTBO, NO3BONSIOWEE YAANATL CTakaH, He HapyLasi
MONOXEHWUs! ANEKTPOAOB U MELLIANKM.



rocT 32327—2013

6.2 Annapart ana aBTOMaTU4YeCKOro TUTpoBaHUA

6.2.1 Cnctema aBTOMATMYECKOr0 TUTPOBaHUS [OMkHA obecneunBaTb NpPoOBeAeHWe WCMbITAHWNA,
npeaycMOTPEHHbIX HAaCTOSILLMM MEeTOA0M, N COOTBETCTBOBATL KCMITyaTaLMOHHBIM U TEXHUYECKNM XapaKTe-
pucTMkam, ykasaHHbIM B 6.1.

6.2.2 CnepyeT UCNoNb3oBaTh AMHAMUYECKNIA pexuM gobaBneHust TuTpytowlero pacteopa. Mpu TuTpo-
BaHUM CKOPOCTb M 06BbeM nogayvm TUTPYIOLLEro pacTBOpa AOITKHbI UBMEHSITLCH B 3aBMCMMOCTU OT CKOPOCTH
N3MeHeHUs TUTPYeMol cucTemMbl. MakcumanbHbIn pekoMeHayeMbln 06bem AobaBnaemMoro TUTpytoLLero pac-
TBOpa AOMKeH BbiTb He Gonee 0,5 cm3 U He MeHee 0,05 cm3.

6.2.3 MepHblin LUNMHAP BMECTUMOCTbLH0 50 cM3unm [o3vpyloLLee YCTPOUCTBO, obecneunsatoLlee noga-
uy (50,0 = 0,5) cm3 TUTpytoLLero pacTeopa.

6.2.4 MuneTka knacca A BMecTUMocTbto 2,0 cm3.

6.2.5 CTtakaHbl ANsi TUTpoBaHWs N3 6OPOCUIIUKATHOrO CTEKITA UMK APYroro NpUroaHoro Matepuana BMec-
TUMOCTb0 250, 125 cM3 nnm Apyroi noaxoasien BMECTUMOCTMU.

7 PeakTuBbl

7.1 YucroTa peakTuBoB

MpUMeHSIOT peakTMBbI KBanupukaumMm Y. a. a. Ecnn HeT apyrx ykasaHui, peakTusbl 4OMKHbI COOTBET-
cTBOBaTb TpeboBaHUAM crieunpunKkaL il KOMUTETA MO aHANMMTUYECKUM peakTUBamM AMEPUKaHCKOTO XMMUYECKO-
ro obuiectea?). MoxXHO MCMOMb30BaTh PeakTUBLI APYroil KBandukaLumuu npu ycrioBun, YTo OHU UMEKOT
OOCTaTOYHYHO CTeneHb YNCTOThI U X UCMOMNb30BaHME HE CHDKAET NPELM3UOHHOCTb MeToaa.

7.1.1 MoXHO ucrnonb3oBaTh roTOBbIE PACTBOPLI, MMetoLIMECs B Npogaxe, BMECTO NPUrOTOBIIEHHBIX B
naGopaTopuu, NpU YCNoBUK, YTO 8TW PacTBOPLI CEPTUMULMPOBaHBI Kak SKBUBANEHTHbIE.

7.1.2 MoXHO roTOBUTb ApYyrie 06 beMbl paCTBOPOB NMPU YCITOBUM, YTO KOHLIEHTpaLMs KOHEYHOro pacTBopa
6yneT paBHoLeHHa Heobxo4UMON.

7.2 YucroTa BoAbl

Ecnu HeT Apyrux ykasaHui, UCMonb3yloT OUCTUINIMPOBaHHYO Boay wunu soay tunos |, Il wnu 1l no
ASTM D 1193.

7.3 MNepBuYHLIA cTaHOapT

Mpu cTaHgapTU3auMM TUTPOBAHHBIX pacTBOPOB UCMONL3YIOT 0bpasLbl NePBUYHBLIX CTaHAApPTOB, UMeto-
LMxca B Npoaae, v obpasubl, NPUroToBIeHHble B NabopaTopuu.

7.4 dtaHon

(MNpeaynpexaeHue — BocnnameHsieMbliA U TOKCUYHBIA, 0COBEHHO AeHaTypupoBaHHbINA).
7.5 Xnopua nutua LiCl.

7.6 dnekTponuTt xnopuaa nuTusA
FoToBAT pacTtBop xnopuaa nutus (LiCl) B aTaHone koHueHTpauuen ot 1 M oo 3 M.

7.7 N'mapokcua Kkanua

(MNpeaynpexaeHue — Boi3biBaeT CUMbHbLIE OXOrK).

7.8 2-ponaHon 06e3BOXeHHbIN (cogepxawun He 6onee 0,1 % BoAabl)

(Npeaynpexpenune — BocnnameHsiem). Mpu OTCyTCTBUM JOCTAaTOYMHO CyXOro peakTuBa ero cyliar,
NeperoHsA B KOJNIOHKE ¢ HOMNbLUMM KONTMYECTBOM Tapenok, oTbpackiBaloT nepsble 5 % ANCTUNNSATA U UCTIONb3Y-
10T ocTaswmnecs 95 %. [ins ocylueHus Taikoke MOXXHO UCNOb30BaTh MoneKynspHble cuta JlluHge Tuna 4A (Linde
Type 4A), nponyckas pacTBOpUTENb CHU3Y BBEPX Yepes3 KOJTOHKY, 3anofTHEHHYI0 MOMNEKYSIPHBIMU CUTamMu nNpu
kpaTHocTh 1:10 (1 yacTb MonekynsipHbix cuT u 10 YacTel pacTBopuTensl).

Mpumeuvanne 7 — OTmeuyeHo, YTO NPeaBaAPUTENBLHO HE CTAOMNN3UPOBaHHLIN (MHMOMPOBaHHLIN) 2-Npona-
HON MOXET coaepxarb nepokeugpl. Ecnu npu xpanenum cocyg unu apyroe o6opyaoBaHue, HanpuMep pasgaroqHast CKIsiH-
Ka, NOYTU UNW NOMHOCTBLIC OCYLIEHbI, MPUCYTCTBME NEPOKCUA0B MOXET MPUBECTN K B3PbIBY.

2) Xumudeckne peakTuebl, crieLumdmkaLmm AMepUKaHCKOro XumMmnueckoro obLiecTea, BalmHIToH, okpyr Konymbusi.
MpeanoxXeHns NO UCMbITAHUSIM PEaKTUBOB, HE BKIIOYEHHLIX B NepeveHb AMEPUKAHCKOTO XMMUYECKOro obwecTea, CM. B
exXerogHolx CTangaprtax ans naboparopHbix peaktmeoB, BDH Ltd., Poole, Dorset, U.K., n B ®apmakonee CLLUA v Hauwo-
HanbHoMm hopmynisipe, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.

4
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7.9 BogHble 6ydepHble pactBopbl pH 4, pH 7 1 pH 11, uMerowwneca B npoaaxke

YuuTbias HecTabunbHOCTb BOAHLIX BydepHbIX pacTBOPOB, 1 MPU BLISIBMEHWUN 3arpasHeHUs X nepuoam-
yeckn MeHsaoT. CBeaeHna o0 cTabunbHOCTY PACTBOPOB NpeaoCTaBsAeT U3roTOBUTE b,

8 Cwucrtema aneKkTpoaoB

8.1 MNMoparoToBka anekTpoaos

8.1.1 EcnnnpuMeHsaeMbIin ANs TUTPOBaHUs anekTpog cpaBHeHust Ag/AgCl coaepXuT aneKkTponuT, oTnu-
yatowmiica ot anektponuta LiCl koHueHTpauueid 1M — 3 M B aTaHone, 3NeKTponuT 3ameHsitoT. CNuMBaoT anek-
TPOMUT U3 3MNeKTpoAa, CMbIBAOT COMb (MPU HanNUuMM) BOAOW M OMONackuBaloT aTaHOMoM. Heckonbko pas
ononackueatoT pacTsopoM anekTponura LiCl, sameHsoT My Ty 1 3anonHsoT snektpog anektponuTtom LiCl go
3anMBOYHOro oTBepcTUA. Mpun NOBTOPHOM ycTaHoBKe MyhThl 0becneunBatoT cBobogHOEe NpoTekaHUe 3NeKTPo-
nuta B cuctemy. Takum xe cnocoboM roToBAT KOMOGUHUPOBAHHBIA 3NeKTpoa. DNEKTPOnUT U3 KOMBGUHUPOBAH-
HOIO aneKkTpoaa MOXHO YAANATbL BakyyMHbLIM OTCacbiBaHUEM.

8.2 UcnbiTaHUe 3NeKTpoOaoB

Cuctemy nsmepuTernbHbIA NIPUBoP — 3MeKTPOA UCTLITLIBAOT NPY MEPBOM UCMOMNb30BaHWUKU, NP YCTaHOB-
Ke HOBbIX 3MEeKTPOAOoB, 3aTeM — nepuoguyeckn. AnekTpoabl ONonackusaloT pacTBopUTenemM, 3aTeM BOAON.
MorpyxatoT Ux B BoAHbIN 6ydepHbIin pacteop pH 4. MNocne nepemelunBaHus B TedyeHue 1 MUH perncTpupyoT
3HayeHue B MUNMBOMbTaX. BelHUMaIOT anekTpoAbl U oronackusaoT BOAON. [orpyxaloT anekTpoabl B BOAHLIN
6ydepHbIi pacTBop pH 7. MNocne nepemMelunBaHns B TedeHne 1 MUH perucTpupytoT 3HauyeH1ue B MUUBONbTaX.
PaccunTbIBalOT pasHOCTbL NOTEHUMANoB Npu ykasaHHbiX pH. Cuctemy namepurenbHbin npnbop — anekTpoa
cYMTaIOT NPUroAHOW A1 NPUMEHEHUs, eCnii PasHOCTb NoTeHuManos He MeHee 162 MB (npu TemnepaTtype
20 °C — 25 °C). MNMpwu pasHocTu noTeHuuanoB meHee 162 MB nogHumatoT My Ty anekTpoaa n obecnevmsaiot
TeveHue anekTponuTa. NMosTopsAT U3mepeHus. Ecnv npn atoM pasHocTs MeHee 162 MB, ounwaloT anekTpoasl
VMK 3aMEHSIIOT HOBBIMMN.

8.2.1 Ecnu namepuTenbHbI 3MeKTpoa M 3NeKTpos cpaBHeHUs pasbeiHeHbl, paccMaTpusaloT napy
3NeKTPOAOB Kak OAMH 3rieMeHT. [pu 3aMeHe 0AHOro U3 3NeKTPOoAO0B Napy CHUTAIOT APYroi U NPpOBOASAT NOBTOP-
HOe ucnbiTaHue.

8.3 O6cnyxuBaHue u XpaHeHUe 3NeKTPoa0B

Ona nony4vyeHmna BOCNpon3BOOANMbBIX 3Ha4YeHWA NOTeHLManos SNeKTpoadbl cneayeT nepunoandecky npose-
PATh, TWaTeNbHO OYNLLATD, 6epeqb CTEeKNAHHbIE NPpUTepTble coeAUHeHNA OT 38Fpﬂ3HEHMI;I. Bbl6|/lpaIOT KOoHeY-
Hble TOYKN MO NPOUN3BOJSIbHO YCTAHOBITIEHHBbIM HANPsXKEeHNAM rafilbBaHU4eCcKoro afneMeHTa, T. K. Bbl60p KOHeYHbIX
TOYEK No TOYKaM rleperl/l6a Ha rpactlee TUTPOBaHNA UMeeT BTOPOCTENeHHOe 3HavYeHne.

MpumevyaHune 8— [Jonyctumas npoueaypa NnpoBepky paboumx xapakTepucTHK anekTpoga npusegeHa B npu-
noxexmm X1.

8.3.1 MepnoanNYHOCTb OYNCTKM 3aBUCUT OT MPUMEHAEMOro CTEKNAHHOTO 311eKTpoAda 1 TUna aHanuaupye-
MbIx 06pasLoB. Mpu HenpepbIBHOM UCMOMb30BaHWUM €ro CYULLIAIOT He peXke OAHOro pasa B Hede o NorpyxeHu-
€M B CUIbHO OKUCTISIIOLMA OYMLLAIOLIMIA pacTBOpP, He coaepallmin xpomMa. OuniaoT HOBBIN 3NeKTPoA npu
YCTaHOBKE 1 NepUOANYECK — NPU UCTNIONb30BaHUN. DNEKTPOSUT U3 SMEKTPOAA CPAaBHEHWA CIUBAIOT HE pexe
OQIHOro pasa B HeAeno 1 3anonHsAT CBeXUM arekTponutom LiCl oo 3anMBovHoro oTBepcTus. B 3anonHeHHOM
3MeKkTpode He OOMKHO ObITb Ny3blpbkoB BO3AyXa. Mpu HanmuMuum NysbIpbKOB BO3AyXa SMEKTPoA pasMeluaroT
BEpPTUKanbHO 1, OCTOPOXHO MOCTYKUBAA, yAansitoT ny3blpbki BO3AyXa. YPOBEHb 3nekTponuTa B anekTpoae
CpaBHeHNs OoMKeH BbITb BbILLE YPOBHSA XXWUAKOCTW B CTakaHe 1iu cocyde Ans TUTpoBaHus.

8.3.2 Mepea kaxablM TUTPOBaAHNEM MOArOTOBEHHbIE 3NEKTPOoAbl BbiAepKuBatoT B Boae ¢ pH 4,5—5,5
He MeHee 5 MUH. Mepea Ncnonb3oBaHMEM 3MIEKTPOALI NPOMbIBAIOT 2-NPONaHoIoM, 3aTeM pacTBopuUTenem ans
TUTPOBAHUSA.

8.3.3 TpuxpaHeHWUn HUXKHIO NOSTOBUHY aneKTpoda norpyxarT B ariekTponuT LiCl. MNpu ncnonssosaHnn
CTEKINSAHHBIN ANeKTpoa XpaHsAT B Boae, nogkucneHHon HCI go pH 4,5—5,5. Mexay TUTpoBaHUsIMU He criegyeT
Ha AnMTenbHOe BpeMsi OCTaBMNATb 3N1eKTPO4 NOrpPY>XEHHbIM B pacTBOpPUTENb Ans TUTPoBaHuA. CnegyeT ocTo-
pOXHO oBpalLaTbCs C aeKTpoaamu.

8.3.3.1 Cpok cnyx0bl anekTpoaa

B 3aBMCUMMOCTU OT MHTEHCUBHOCTM UCMOMNbL30BAHUSA, CPOK CNyXObl anekTpoda cocTasnsieT 3—6 Mec.
CpoK roaHOCTW 3MEKTPOAOB OrpaHuYeH, U nepes Ucnonb3oBaHMeM X criegyeT NpoBepuTb no 8.2.
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9 CraHpapTuM3auus annapartypbl

9.1 OnpepeneHne NokazaHWUil U3MePUTENbHOro Npuéopa ANA BoAHbIX 6ydepHbLIX pacTBOPOB

Ecnu Ha rpacuke TUTpOBaHUSI He MOSTyYEHbl YeTKUE TOYKW nepermﬁa, ans obecneyeHns cpaBHUMOro
BbIOOpa KOHEUYHOW TOYKM eXEeAHEBHO onpeaensiioT nokasaHus NU3MepuTesibHoro npubopa Ana Kaxaon napbl
3NeKTpoaoB TUTPOBaAHUEM KACIOTHBLIX U LWEeNOYHbIX BOAHbIX 6ycbepr|X pPacTBOpPOB.

Mprumeuvanune 9— OTKIMUK Pa3HbIX CTEKNSIHHBIX 3NEKTPOAOB HA AKTMBHOCTb MOHOB BOAOPOAA HE OAUHAKOB.
CnepoBatenbHo, Arsi K&XA0N CUCTEMbI SNEKTPOAOB HEOBX0AMMO PErynsipHO yCTaHaBNMBaTh 3HaYEHNA NOKa3aHUN n3me-
puTenbHoro nNpubopa, CooTBETCTBYIOLWME BbIGpaHHbIM BychepHbIM pacTeopam, Anst OTOBpaXeHNUs1 KUCMNOW U OCHOBHOM KO-
HEYHbIX TOYEK.

9.2 MMorpyxatoT aneKkTpoAbl NpubnnanTensHo Ha 5 MUH B NepemMellnBaemble BoAHbIe 6ydepHble pacTeo-
pel pH 4 1 pH 11, noaaepxusas TemnepaTtypy 6ydepHoro pacTeopa B npegenax 2 °C oT TeMnepaTtypbl Npose-
AeHns TUTpoBaHusi. CHUMaIOT nokasaHue usmeputenbHoro npubopa ansa kaxaoro 6ydepHoro pacTteopa.
MonyyeHHble NokasaHUsi UCMONb3YIOT B KAYECTBE KOHEYHbIX ToYEK Arsi rpaduKoB TUTPOBAHUA, HE NMEIOLLINX
YeTKUX Touek neperuda.

10 MoproToBka oGpasua oTpadboTaHHOro macna

10.1 Heobxoaumo cTporo cobniogats npoueaypy otéopa npob, T. K. NpUcyTCTBYHOWNIA B 0OTpaboTaHHOM
Macre 0caoK MOXeT ObITb KUCTILIM UMK LLIENTOYHBIM Ui abcopbrpoBaTh KACTbIE UM WEeMOYHbIE BelllecTBa U3
ob6pasua. MonyyeHne HenpeacTaBUTENBHON NPOOEI ABNAETCH NPUYNHON CePbE3HBIX OLWNDOK.

10.1.1 Mpo6bl oTbupatoT no ASTM D 4057 (pyuHoit ot6op npo6) unu ASTM D 4177 (aBTomaTU4eckuin
oT60p Npob).

10.1.2 Mpu oT6ope Npob oTpaboTaHHbIX CMa304HbLIX MaTepuanoB crnegar 3a Tem, 4Tobbl Nnpoba Gbina
npeacTaBUTENbHON ANst BCe CUCTEMbI U He cofepiKaria NOCTOPOHHUX BKITHOUEHWA.

Mpumedanune 10— VenbiTaHne oTobpaHHol NPobbl 0TPaboTaHHOIO Macna u3 CMa3oqHOWN CUCTEMBI cnegyet
NPOBOAUTL MO BO3MOXHOCTU BLICTPO, T. K. €r0 CBOWCTBA MPW XPaHEHUN 3HaYUTENbHO MEHSIIOTCS; PerncTpupytoT gaty ot6o-
pa npo6 v gaTty NpoBefAeHUst UCMbITaHUS.

10.2 Mpoby oTpaboTaHHOro Macna HarpesatoT Npu NnepeMeLuBaHnm (CM. npumedaHune 11) B UCXOAHOM
KoHTelHepe npu Temnepatype (60 £ 5) °C oo paBHOMepHOro pacnpegerneHus ocagka B npobe macna. Ecnu
NCXOOHbIA KOHTEAHEP U3rOTOBMEH U3 XXECTU UNW CTekNa U 3anonHeH 6onee Yem Ha 3/4, nepeHocaT Becb 06pa-
3eL, BYMCTYIO CTEKNSIHHYI0 BYThINKY BMECTUMOCTbIO He MeHee YeM Ha 1/3 6ornee ocbtbema obpasua. Ansa nepeme-
LLeHNs BCEX CreoB 0cafKa N3 UCXOAHOTO KOHTEHepa B By ThINKY 3HeprMyHo B3GanTeiBatoT nopLum o6pasLia B
NCXOOQHOM KOHTENHEpe.

Mpumedanue 11— Ecnu obpasubl He cogepxaT ocagka, ykasaHHyo Npoueaypy HarpeBaHUsi MOXHO UCKITIO-
YNTb.

10.3 TlMocne NonHoro cycneHaMpoBaHus ocagka npoby unu ee anukeoTy UNbLTPYOT Yepes CUTO ¢ pas-
mMepom siueek 100 meL Ans yaaneHUst MexaHU4Yeckux npumecen.

Mpumevanue 12— Ecnu obpa3subl He cogepxar ocagka, npoueaypy PUnsTPoOBaHNA MOXHO UCKITIOUNTb.
Metog A

11 PeakTusbl

11.1 WcnonbsyloT peakTuBbl, NpUBEAEeHHbIe B pasgene 7.

11.2 ConsHas kucnota (HCI) oTHocuTenbHoW nnoTHocTbio 1,19
MpepynpexaeHne — KOpposnNoHHO akT1BHA, BbI3bIBAET OXOrN.

11.3 Tonyon

MpepynpexaeHne — BocnnameHsiem.

11.4 PacTBOp CONAHON KUCNOThLI CTaHAAPTHLIN cnupTtoBson (0,1 Monb/am3)
MpepynpexaeHne —cM. 11.2 1 7.8.
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CwmeuwmeaioT 9 cm3 consiHoi kucnoThl (11.2) ¢ 1 am3 06e3BoxeHHoro 2-nponaHona. Mepuoauyecku Npo-
BepsIloT TUTP pacTBopa COMSHOW KUCMOTHl ANl OBHApYXeHUA W3MEHEHWA KOHUEHTpauuu TuTpa Ha
0,0005 Monb/AM3 NOTEHUMOMETPUYECKUM TUTPOBaHMEM 8 CM3 (TOUHO M3MEpPEeHHLIX) CNUPTOBOro pacTeopa
KOH koHueHTpaumei 0,1 monk/am3, pactsopeHHoro B 125 cm3 Boabl, He coaepxkalueit CO..

11.5 PacTBOp rMApOKCMAA Kanus CTaHAapTHLIA cnupToBoi (0,1 Monk/am3)

MpenynpexaeHne — CM. 7.717.8.

No6aensioT 6 r ruapokenaa kanus (KOH) npubnusutensHo k 1 am3 2-nponaxona. 11 NonHoro pacTeope-
HUS akKypaTHO KNATAT pacTeop 10 MyH. BeigepXnuBaloT NonyyYeHHbIN pacTBop B TeYeHWe ABYX AHEN, 3aTem
UNbLTPYIOT XUAKOCTb Yepes BOPOHKY U3 MESTKO3EePHUCTOro CNeYeHHOro cTekna. XpaHaT pacTBOP B XMMUYECKM
cTolKOM cknsiHke. PacTBop B 6lopeTke AormkeH BbITh 3aluiieH oT aTMocdepHon asyokucu yrnepoaa (CO5)
npeaoxpaHuTenbHON TPYBKOW, cogepKalleil HaTPOHHYIO U3BECTb UM HEBOMOKHUCTLIE aBCcopbeHTHI U3 cunu-
KaTOB KpucTann4eckoi cogbl. PacTBop He AOMKEH KOHTaKTUPOBaTh C KOPKOBOM NPOBKOIA, pe3nHOM U OMbI-
ngemoi cMa3Koun 3anopHoro KpaHa. MNepuoguyecku NpoBepsiloT TUTP pacTeBopa Ans obHapyXeHUs n3MeHeHniA
ero KoHLeHTpaLmmn Ha 0,0005 Monb/aAM3 NOTEHLMOMETPUYECKMM TUTPOBAHUEM B3BELLIEHHOro ruapocdTanara
Kanusa, pactTBopeHHoro B Bofe, He coaepxallein CO,.

11.6 PactBOopuUTenb AN TUTPOBaHUA

Do6asnstoT (5,0 + 0,2) cm3 oAkl k (495 + 5) cm® 2-nponaHona, XopoLLo NepeMeLInBaloT U NpUINBaloT
(500 + 5) cm3 Tonyona.

MpeaynpexpaeHue — BocnnameHnsem.

PacTeoputens AN TUTPOBaHUSA rOTOBAT B 60NnbLUMX 06 beMax U exeHeBHO nepe NpUMeHeHNneM Nposo-
OAT XONocToe TUTPOoBaHue.

11.7 Xnopodopm
MpeaynpexaeHue — BocnnameHsieM. OnacHoe BeLecTBo.

12 Onpe.qenel-me KMCNMOTHOro Yncna h KUCNOTHOIro Yucna CUNbHLIX KUCNOT

12.1 B cTakaH Ans TUTpOBaHWUS UK COOTBETCTBYIOLNIA COCYA ANA TUTPOBAHUA BMECTUMOCTbIO 250 cm3
noMeLLaloT obpaseL, Maccoii cornacHo Tabnuue 1 (npumedanue 13) n gobasnaioT 125 cm3 pacTeopuTens ans
TUTPOBaHUA (NpumedaHue 14). FoTOBAT anekTpodbl, kak ykasaHo B 8.2. CTakaH unu cocya Anst TUTPOBaHUst
yCTaHaBMnMBaOT Ha TUTPOBaIbHbIA CTEHA, PETYNUPYIOT NONOXKEeHUe 31eKTPOA0B, YTOBbI OHW GbINM NOrpYXKEHbI B
NCNbITYEMbIA pacTBOp NPUBNN3UTENbHO HanonoBuHy. Mpu onpegeneHn pacTBOP 3HEPrMYHO NEpemMeLLnBaloT
6e3 pa3bpbl3rMBaHNs 1 BOBNEYEHUS B HEro Bo3Ayxa.

Tabnwuuya 1—PekomeHagyemasn macca obpasua ans NcrnbiTaHus

KucnotHoe uucno, mr KOH/am® Macca obpasua anst UcnbiTaHus, r TOuHOCTb B3BeLUBAHMS, T
Or 0,05 go 1,0 Bkritou. 20,0+ 2,0 0,10
Cs. 1,0 go 5,0 Bkntou. 50+0,5 0,02
Cg. 5 go 20 BkntoM. 1,0+ 0,1 0,005
Cs. 20 go 100 Bkntou. 0,25+ 0,02 0,001
Cs. 100 go 260 Brtou. 0,10 £ 0,01 0,0005

Mpunmevanmne 13— [donyckaercs ucneiTbiBath 06paseL MEHbLUEN MaCChl NPU MOAO3PEHUN, YTO peKOMeHAye-
mas macca obpasua MOXeT 3arpsa3HnTb 3NeKTpoabl. PesyneraThl, NoNy4YeHHbIe C MCNonb3oBaHneM o6pasiia MeHbLUeh Mac-
Cbl, MOryT BbITb HE3KBUBAIIEHTHbI pe3ynbraraM, nony4YeHHbIM Ha obpasue pekomeHgyemoln maccsl. MNpeLn3noHHOCTbL He
BKIIOMaET pe3ynbTaThl, MONyYeHHble Ha 00pa3suax MeHbLUen Macehbl.

MpumMmedvaHune 14— PacrteopuTenb Ans TUTPOBaHWSA, COAEPXaLLMIA XNOPOdhopM.

MNpeaynpexeHune — MNpun npornatbiBaH BOSMOXEH NeTanbHbli Mcxod. BpedeH npu BabIXaHWu, npu
cropaHvn MoxeT 06pa3oBbiBaTh TOKCUYHbBIE Naphl.
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BwmecTo Tonyona A4nsi NofHOrO pacTBOpeHUs 0CaaKoB TsbKenbiX acanbToBbIX BELWECTB MOXXHO UCMONMb-
30BaThb X/10poopM. PeayrnbTaThl, MoNy4YeHHbIE C UCTIONb30oBaHWEM X10podopMa, MOryT BbITb He3KBUBaNEHT-
Hbl pesynbTaTam, MofyYeHHbIM C 1CNoMb3oBaHNeM Tonyorna. MNMpeunsmoHHOCTL He BKIKYaeT pesynbTaThl,
nony4YeHHble € UCMOMb30BaHUEM xropodopma.

12.2 Moaxopallyto GIopeTKy 3anonHsIT CnMpToBbiM pacTeopoM KOH koHueHTpaumeit 0,1 Mons/am3 n
yCTaHaBNMBaloT Ha TUTPOBAsbHBIA CTEHA Tak, YTOObl KOHUMK BropeTkn Bbin NOrpyKeH NpUbNM3UTENbHO Ha
25 MM B XXWUAKOCTb B cocyae Ansi TUTpoBaHus. PeructpupytoT HauanbHbli 06bem pacTeopa B GlopeTke M nokasa-
HWe usMepuTensHoro npubopa (NoTeHUMan a4enku).

12.3 Py4Hoe TUTpOBaHue

12.3.1 OobasnsioT nogxogsiume Hebonblune nopuun cnupToBoro pacteopa KOH koHueHTpauuei
0,1 monk/Am3, nocne ycTaHOBMEHWs MOCTOAHHOIO NoTeHLUMana sanucelBaioT 06beM fobaBneHHoro pacTeopa
13 6ropeTKn U NoKasaHe U3mMepuTenbHoro npubopa.

12.3.2 BHauvane TUTpoBaHus 1 B Niobbix obractsix (neperubax) kpuson, rae 0,1 cm3 cnupTosoro pacTeo-
pa KOH koHueHTpauuer 0,1 Monb/am3 BuisbiBaeT ycTonuMBoe obilliee nsMeHeHne noTeHumana aJeiikin 6onee
yem Ha 30 MB, go6aensaioT pactsop KOH nopuusimu no 0,05 cm3.

12.3.3 Ha npomMexyTouHbIX (Mororvx) yyacTkax, rae gobasnenue 0,1 cm3 cnupTosoro pacteopa KOH
koHLeHTpaumel 0,1 Morb/am? Bbi3biBaeT M3MeHeHne meHee 30 MB, 106aBnsoT pacteop KOH yBenuueHHbIMU
nopuMsMn, 4OCTaTOMHBIMU Anis obLlero MsMeHeHusl noTeHuuana npubnuanMtensHo He 6onee 30 MB.

12.3.4 TUTPYIOT A0 M3MEHeHWs NoTeHLMana MeHee 4eM Ha 5 MB npu go6asnerum 0,1 cm3 KOH, noka
nokasaHusi U3amepuTenbHoro NnprMbopa He NOATBEPAAT, YTO PAcTBOP ABNAeTCA 6onee WenoYHbIM, YeM LLernoy-
HOW BoAHbI BydepHbli pacTeop.

12.3.5 YgansiioT pacTBop Ans TUTPOBaHWA, NPOMbIBAIOT 3MEKTPOAbl U KOHYUK BlopeTkM pacTBoOpUTenem
ONA TUTPOBaHUSA, 3aTeM 2-nponaxHorioM 1 Bodow. MNepea cneayowmm TUTpoBaHUeM 4518 BOCCTaHOBNEHUS Cost
BOAHOIO refisl CTeKMAHHOro 3M1eKTpoaa NorpyxXarT anekTpodbl B BoAy He MeHee YeM Ha 5 MuH. 3aTem ononac-
KMBAIOT 3M1eKTPoAbl 2-NponaHosioM, MOTOM pacTBopuUTENeM Ans NposeaeHUs crnedyowero TutposanHua. Mpu
oBHapy>XeHUU 3arpssHeHUst ANeKTPOAOB X ouuaoT no 8.1. dneKkTpoabl XpaHAT B COOTBETCTBUM € 8.3.3.

12.4 MeTop aBTOMaTM4e€CKOro TUTPOBaHUsA

12.4.1 PerynupytoT npubop B COOTBETCTBUN C UHCTPYKLIMSIMU U3roTOBUTENA ANns obecneyeHns AuHamu-
Yeckoro pexuma gobasneHunst TUTPyoLLero pactsopa.

12.4.2 Y6expgatoTcs, YTo Npnbop No3BonseT onpeaenntb KONMHYecTBO CUMbHOW KUCTIOThI, KOoraa ucxof-
HOe 3Ha4YeHve NnoTeHuuana oTHOCUTENbHO NOTeHLMana KUCNoTHOro BogHoro 6ycdepHoro pacTeopa B MUIK-
BOMbTax ykasbiBaeT Ha NPUCYTCTBUE Taknx KACIOT B NCMbITyeMoM obpasLie. PernctpupytoT 06bem pacTteopa
KOH, no6aBneHHoro ans AoCTMXKEHWUNA 3HavYeHUsl noTeHuMana ans sogHoro 6ydepHoro pactsopa (B MUIK-
BonbTax) pH 4. 3HayeHne aToro o6 bema UCNOIb3YOT NPU pacyeTe KUCNOTHOro Yncna CUsbHbIX KUcnoT. Mepe-
XOAAT K aBTOMaTUYECKOMY TUTPOBaHUIO 1 PErUCTPUPYIOT NOTEHLMOMETPUYECKNE KPUBLIE UMW MPOU3BOAHLIE
KpvBble (Npy Hanu4uu).

12.4.3 TuTpytoT cnnpToBLIM pacTeopoM KOH koHueHTpauveit 0,1 Mons/am3. AnnapaT AomkeH 6biTb
OTPEerynupoBaH U 3anporpaMmMmnpoBaH Tak, YToobl NP OCTMKEHUN TOHKM Nepernba, NpUrogHon 4nsa npumMe-
HeHWs B pacyeTe, CKOPOCTb A06aBNeHNst TUTPYIOLLEro pacTsopa 1 ero 06bem CooTBETCTBOBaN U3MEHEHUID
HakoHa KpMBON TUTpOBaHUS. TUTPYHOLL A pacTBOP A0MKEH A06aBNATLCA MOPLMAMU COOTBETCTBYOWEro 06b-
ema, 4Tobbl 4OCTUYbL PasHOCTU NOTEHUManoB oT 5 40 15 MB Ha nopumio. CregytoLyto nopLmio 4o6aBNstoT, ecniu
3a 10 ccurHan usmeHsietcs He 6onee yem Ha 10 MB. MakcumansHoe BpeMsa Mexay 4o6aBneHUsiMn NopLINA TUT-
pytoLLero pacTsopa He AoMKHO npesbiwaThb 60 c.

12.4.4 TuTpoBaHuWe 3aKkaH4MBAaOT, KOrAa NoTeHuUMan, nokasbiBaemMblli annapaToMm, byaeT 6onblue noTeH-
umana 6ydepHoro pacteopa pH 11 Ha 200 mB. KoHeuHasi Touka TUTPOBaHUsI cYMTaAETCA AOCTUrHYTOR, ecrnn
nepBsasi NPON3BOAHasA KPUBOM TUTPOBAHUS CO34aeT MaKCUMYyM, KOTOPbINA 3HAYUTENbHO BhILLE NOMEX OT CTaTh-
yeckoro anektpuyectsa (13.1.1).

12.4.5 OnekTpoabl ouMwatoT OT ocadka rnpedbigyero obpasla NpoMbIBaHUEM U MOBTOPHON ruapaTa-
unei. Mocne TUTPOBaHUA 3NEKTPOAbI U KOHYMK GHOPETKN MPOMbIBaIOT pacTBOpUTENEM 4Nsl TUTPOBaHWUSA, 3aTEM
2-nponaHonoM 1 3aBepLuatoT NPoMbIBaHNe BOAOK. ONeKTpoabl NorpyKaT He MeHee YeM Ha 3—5 MUH B Body €
pH 4,5—5,5 Ans BoccTaHOBNEHWSA CrOSA BOAHOTO rens CTEeKNsIHHOro anekTpoaa. MNepea ncneiTaHuem cneayto-
Lero o6pasLia anekTpoabl OnonackuBatoT 2-nponaHonom Ansa yaaneHus sogsl. Ecnvnocne npoMbIBkM pacTBo-
puTeneM Ans TUTPOBaHUS ocTaeTcs ocagok obpasua, MOXHO WUCMonb3oBaTb ANS MPOMbIBKA OPYroi
pacTBOpUTENb, TAKOIN KaK TOMYOn, KCUos, rentaH unu xnopodopm. Mpombieka 6onee achdekTMBHa Npu cuib-

8
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HOM NepemMeLLIMBaHUM pacTBOPUTENA B CTakaHe. MNpu NnpuMeHeHUn aBToMaTu4eckoro o6opyaoBaHus aneKTpo-
Obl MOXXHO OYNCTUTb, UCTIONL3YA PACTBOPUTENb ANA TUTPOBAHUS MW TONYON, KCUMON, renTaH unu xnopodopm
npu NnepemMelInBaHuKn B TedeHue 45 ¢, 3aTeM ANA yAaneHus: pacTBOPUTENS UCMONb3YIOT 2-NponaHosl, nocne
Yyero nomeLaoT Ha 3—5 MUH B Boay ¢ pH 4,5—5,5 aAna nosTopHoi rugpatauuu. MNepea ucnbiTaHuem cneayto-
wero obpasua anekTpoabl onyckatwT B 2-nponaHon. [na HeGonbLLoi cepumn 06pa3LoB MOXHO UCTONb3oBaTb
OQIHU U Te Xe CTakaHbl C paCTBOPUTENSIMU ANSA OYUCTKU 1 Bogol. CTakaHbl ¢ pacTBOPUTENAMN 4NA OYUCTKA U
BOAOMN NEepUoANYEcKn MEHSIIOT ANA UCKMoYeHNA 3arpasHeHust. Monb3osatento cneayeT y6eauTbes, YTO 3Nek-
Tpoa ouuweH 1 ruapaTtuposaH. MNpu sarpasHeHnU 3NeKTpoaoB cneaytoT npoueaype no 8.1. OnekTpoabl XpaHAT
B cooTBEeTCTBMM C TpeboBaHusaMun 8.3.3.

NMpumeuanune 15— Ecnu npegnonaraiot, 4To KUCNOTHLIE YnCna He npeBbiwatoT 0,1, Nyvlwylo NPeyn3nNoH-
HOCTb MOXHO NONy4nTb Npu mogudukauum metoaa, Hanpumep 3amensiiot 0,01M unm 0,05M cnuptoeon pacteop KOH; nc-
nonb3ylotT maccy obpasua 6onee 20 r unu, ecny NCNONL3YIOT PyHHOE TUTPOBaHWUE, MEPEKNIOHAIOT C py4HON GlopeTku (T. e.
rpagyvpoBaHHoii genetmsamm no 0,05 cm3) Ha aBTomaTHyeckyio B1opeTky, koTopasi MoXeT nogasaTe pacteop KOH nopums-
MW MeHbLluero obbema.

12.5 Xonocrtoe TUTpOBaHUe

12.5.1 [nsa kaxaou napTum 06pasuos 1 KaA4oro BHOBb NPUrOTOBIIEHHOTO pacTBOpUTENS ANA TUTPoBa-
HWS BBINOMHSAIOT KOHTPOIIbHOE TUTpoBaHUe 125 cm3 pacteoputens. Mpu py4HOM TUTPOBAHWUM CIUPTOBOI pac-
t80p KOH KkoHueHTpauuen 0,1 mons/am3 ao6asnsoT nopuuammu ot 0,01 go 0,05 cM3, oxuaas AOCTUKEHUA
NOCTOAHHOrO NoTeHUuMana usmeputenbHoro npubopa nocne kaxaou Ao6asku. PeructpupytoT 3Ha4eHne noka-
3aHUA U3MepuTenbHoro Nnpubopa, ecnm oHO ocTaeTcA NOCTOAHHLIM Npu AoGaBnNeHUM Nocneayowen Nopunn
TUTpylowero pacteopa. lNMpn aBToMaTU4ECKOM TUTPOBaAHUW UCMIONL3YIOT CMOCO6 TUTPOBaHWSA, aHAMNOMMYHBINA
onpeaeneHnio KUCROTHOCTU obpasua, Ao6aBnaa TUTPYIOLWWIA pacTeop nopuusmu meHee 0,01—0,05 cm3.
MeproanYHOCTL NPOBEAEHUA XONOCTOro TUTPOBAHUA 3aBUCUT OT KONUYECTBA UCTIbITAHHBIX 06pa3LLoB.

12.5.2 Ecnu onpefensaioT KUCAOTHOE YACTIO CUNbHBIX KUCAOT B NPUCYTCTBUN CUINbHOW KUCMOTbI, NPOBO-
AsT no npoueaype 12.5.1 xonocToe Tutposanue 125 cm3 pacTeopuTens ans TUTPoBaHus, fo6aBnss ClupTo-
Boit pacTeop HCI koHueHTpauweit 0,1 mons/am3 nopuuamm 0,01—0,05 cm3.

13 O6paboTka pe3synbTaToB

13.1 Py4Hoe TUTpOBaHue

CTpoArt rpacuk 3aBUCUMOCTU NOKa3aHNn U3MepUTENLHOIo Npubopa Npu TUTposaHUA oT obbema aobas-
nsieMoro cnupToBoro pacteopa KOH koHueHTpaumeit 0,1 monb/am3 (pucyHok 1). KoHeuHoi Toukon cuntaroT
YeTKo onpegdensemyto TouKy nepernba (cMm. npumedaHue 16), kotopas HaxoauTca Gnuxke BCero K pasHOCTU
noTeHUMarnoB nsmepuTenbHoro npubopa, Nony4eHHON AN KUCMOTHBIX W LENOYHbIX BOAHBIX BydepHbIX pac-
TBOPOB. Ecniu nepernbbl onpeaensitoTcs MioxXo Uin OTCYTCTBYHOT (PUCYHOK 1, KpuBast B), KOHEUHYH TOUKY OTMe-
YalT Mo MoKasaHU WU3MepuTenbHOro npubopa, COOTBETCTBYHOLEMY MokaszaHuw BoaHoro 6ydepHoro
pacTeopa.

MpumeyvyaHnune 16— 3a Touky nepernba o6bIMHO NPVHUMAIOT TONBKO OAHY TOMYKY, KOrga nocrnegoBarenbHoe
no6asneHne Heckornbkvx nopuuii no 0,05 cm® TUTPYIOLLEro pacTBOPa BbI3LIBAET U3MEHEHWE NOTEHLMarna He MeHee YeM Ha
15 mMB vnun Ha 30 % 6Gonee Tex, koTopble HabnoAanvMch Npu NpeabIAyLWemM v nocneayowem gobasneHnn TUTPYIOLEro
pacTBopa nopumsAMm Toro ke obbema. OBbIMHO TOYKM Nepernta MOXHO pasnuyMTb TONLKO NpY A06aBNeHnn Nopumin TUTPY-
IOLLEro pacTBopa paBHoOro obbema.

13.1.1 HekoTopble npvcaaki MOryT co3faBaTh TOUKY nepernba nocrne KoHevHon ToukK BycdepHoro pac-
TBOpa. MNpu BbIYMCNEHUSX ANS NPUCaAOoK UCNONb3YIOT NocreaHIoo ToUKy nepernda. Mpu ncnonbL3oBaHUmn aBTo-
MaTU4eCcKoro TuTpatopa Anst obHapy>XeHUst KOHEYHOM TOUKM TUTPOBaHUS MOXET NoTpeboBaThCs N3MEHeHNe
napameTpoB npubopa.

13.1.2 lMpuonpeaeneHnm KUCNOTHLIX YMCen oTpaboTaHHbIX Macen B Ka4eCcTBE KOHEYHOM TOUKN TUTPOBa-
HWs1 OTMEeYatoT TOUKY Ha KPUBON, COOTBETCTRYIOLLYIO NOKa3aHWUI n3aMeputensHoro npubopa ans WwenoyYHoro
BoaHoro 6ydpepHoro pacteopa pH 11 1 nokasaHue MaMmepuTensHOro npuéopa Ansa KUCNoTHOro BogHoro 6ydep-
Horo pacteopa pH 4 npu onpeaeneHnn KUCNOTHOTO YMcna CUMbHBIX KACMOT.

MpumMmevyaHue 17 — MNpu onpeaeneHny KNCIOTHOTO YMUCIa CBEXNX Macer, KOHLEHTPaToB Npucagok u otpabo-
TaHHbIX Macen Bblnv NonyyYeHb! YETKME TOYKU Nepernba 4nst CBEXMUX Macen, KOHLUEHTPaTOB MPMCagoK U OTCYTCTBUE UITN He-
YeTKue TOYKM Nepernba anst oTpaboTaHHbIX Macer.
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O6bem 0,1M cnuproBoro pacteopa KOH, oM’

Kpueas A — xonocToe TuTpoBaHue co 125 cm® pacTeopUTens ANs TUTPOBAHUA.

Kpueas B — 10,00 r oTpaBoTaHHOro MoTopHoro macnau 125 cm3 pacteoputens Ans TMTpoBaHns. KOHeUHble TOUKu
TUTPOBaHMWS BbIGMPAIOT NO NOKa3aHWAM M3MepUTeNbHOro NpMbopa, Nony4eHHbIM Ha ABYX BogHbIX GydhepHbIX pacTeopax,
T. K. YeTKUX Touek nepernba He HabnogaeTcs.

Kpueas C — 10,00 r macna, cogepxaliero crabyio Kucnoty, u 125 cm3 pacteoputens ans TMTPoBaHus. Koneunyio
TOYKY TUTPOBaHUS BbIOMpPaIOT Ha MakcMManbHO BepTMKanbHOM y4acTke nepernba.

Kpueas D — 10,00 r macna, cogepxaliero cnabbie 1 cunbHbIe KUCNoThl, U 125 cM3 pacTBOpUTENs ANS TUTPOBAHUS.
[Be KOHeYHble TOUKW TUTPOBaHUs BbIGMPaIOT Ha MakcMMarnbHO BepPTUKanbHbIX ydacTkax nepermba

PucyHok 1 — MNpuvmepbl KPUBBLIX TUTPOBAHWS

13.2 ABTOMaTU4YeCKOE TUTPOBaHUue
KoHeuHble TOYKN Ha KPUBBIX TUTPOBaHWA, NofyveHHble No 12.4, oTMevatoT Tak ke, Kak U Mpu py4HOM TUT-
POBaHUN.

13.3 BbluucneHusn

[nsi py4HOro 1 aBToMaTUYECKOro TUTPOBAHNA MOXHO MCNoNb3oBaTh hopmynbl (1) 1 (2).
13.3.1 KNCNoTHOE YMUCNO U KUCITOTHOE YACNO CUMBHBIX KAchoT, Mr KOH/T, BbiMMcAOT Mo popmyne
o = A~ BIMSE, (1)
w
(CM - Dm)M56/1 (2)
W H

KucnoTHoe uuch

KWUcnoTHoe Yncrno cunbHbIX KUCTOT =

10
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raoe A — obbem cnupToBoro pactsopa KOH, spacxofoBaHHbIN Ha TUTpoBaHUe o6pasiia 40 KOHEeYHON TOYUKN

TUTPOBaHWS, T. €. TOUKWN Nepernda Ha KPUBOK, BvKanLel K MoKkasaHNo M3MepuTensHoro npubopa,
COOTBETCTBYOLLEro BOAHOMY BydepHomy pacteopy pH 11, unun ans nnoxo onpegenseMon ToUKu
UK ee OTCYTCTBUSA [0 NOKa3aHWUsA U3MepUTENbLHOro Npubopa, CoOTBETCTBYOLWEro BogHOMY Bydep-
Homy pacTeopy pH 11, cm3. [ins npucagok A — obbem cnupTosoro pacteopa KOH B nocrneaHe Tou-
ke nepern6a, cm3;

B — obbem cnupTosoro pacTtsopa KOH, n3pacxoaoBaHHbIil Ha XONOCToe TUTPOBaHWe, cM3;

M — KoHUeHTpauus cnupToBoro pacteopa KOH, monk/ams;

W — macca obpasua, T;

C — o6bemcnupToBoro pactsopa KOH, nspacxogosarHbli Ha TUTpoBaHne obpasLia 40 KOHEUYHOM TOUKM,
COOTBETCTBYIOLEN BoAHOMY BydepHoMy pacTeopy pH 4, cm3;

D — obvem cnupTtoBoro pactsopa HCI, napacxogoBaHHbIi NpY XONOCTOM TUTPOBAHNM 10 KOHEYHOMN TOu-
Ku, cooTBeTCTBYIOWEN C, cM3;

m — KOHUEeHTpauusa cnupTtosoro pacteopa HCI, monk/am3.

14 KoHTponb kauyectBa (QC)

14.1 TMopTBepXxaaloT XxapakTepucTrKn NpoLeaypbl UCMbITAHUS, aHaNM3NPYs NO BO3MOXHOCTMU NpeacTa-
BUTeNbHLIA 0bpaseL, AnA KoHTpons kadyectsa (QC).

MpumeuvaHune 18— [NockonbKy U3BECTHO, YTO CBOMCTBA OTpPaboTaHHbIX Macen, B YaCTHOCTU OTPaboTaHHbIX
MOTOPHbIX Macer, NpU XpaHeHUM U3MEHSIIOTCS, ANsl 3TUX Lienen obpasLibl TaKMX Macen HeNPUroaHbI.

14.2 Tepepn NnpoBeaeHUEM U3MEPEHUS NONb3oBaTeNio MeToa Heo6xoanMo onpeaennTs cpeaHee 3Ha-
YyeHue 1 KOHTposbHble npedens QC3) ans obpasua.

14.3 Tpu cTaTUCTUYECKOM KOHTPOSE NpoLiecca UCTbITaHUS perucTpupytoT pesynbtaTtel QC 1 aHanusu-
PYHOT X C MOMOLLBH KOHTPOSIBHBIX KapT iU APYToi CTaTUCTMYECKN paBHOLLEHHOM Npoueaypuid). Uccneayiot
NpUYMHBI NosiBNeHUst NoBbiX BbiNadaroLmx AaHHbIX. [0 pesynbTaTtam uccneaoBaHus Bo3MoXHa MoBTopHas
kanubéposka npudopa.

14.4 TlpnOTCYTCTBUU KOHKPETHLIX TPeBOBaHWUIA, NPUBEAEHHbIX B cCTaHAapTe Ha MeToA UCMIbITAHUA, Nepu-
oanyHocTk nposedeHus QC onpeaensieTcs 3Ha4MMOCTbLIO MPOBOANMMOr0 U3MEPEHNS, @ TakKe CTabUNbHOCTLHO
npoLecca ucnbiTaHna n TpebosaHuamu notpebutens. O6bIYHO NepuoaMYHOCTL NpoBeaeHus QC yBenmymsa-
0T NPy exxeHEBHOM aHanunse 6onbLLIoro konuyecTsa 06pasLoB. Ecrniv ycTaHoBneHo, YTo UCTbITaHWe HaxoauT-
cA noAg CTaTUCTMYECKMM KOHTpOmneM, [AOMycKaeTCsl coKpaTuTb nepuoanyHocTb onpedeneHna QC.
MpeumnsnoHHocTb pesynbtatoB QC cneayeT Neproauyecku nNpoBepsaTb Mo NPeLU3MOHHOCTU, YKasaHHOW B
pasgene 16, Ans obecneyeHunsi kayecTsa pPeaynbLTaToB.

14.5 PexkoMeHAYIOT MO BO3MOXHOCTU BbIGMpPaTh KOHTPOMbHEI 06pa3seL, NpeacTaBUTeNbHbIA MO OTHO-
LIEeHMIO K 0BbIYHO aHanmanpyembiM npobam. O6pasupbl Anst QC 4OMKHbI GbITh B JOCTAaTOUHOM KOJTMYECTBE v Npu
XpaHeHU COXpaHATb OAHOPOAHOCTL 1 CTaBUMNBbHOCTL B TEYEHWE BCEro nepuoda NpoBeaeHNs UCTBITaHWiA, T. K.
LLernoYHoe YMCIIO MOXEeT USMEHATLCS NpU XpaHeHun obpasua QC npyu BO3HUKHOBEHUM HEKOHTPOIIMPYEMON
cUTyaumu, HectabunbHocTb 06pasua QC MoXeT ObITb UCTOUYHUKOM OLUMGOK.

15 OchopmneHue pe3ynbTaTtoB UCNbITaHUA

15.1 WcnonbaytoT ABa pasHblX cnocoba onpedeneHnss KOHeYHbIX TOUYeK TUTPOBAaHWUA M MpKU 3anucu
Pe3ynbTaToB UCTbITaHNA YKasbiBaOT TUM KOHEYHON TOYKN: TOYKY Neperndba nnm KOHeUHy TOUKY TUTPOBaHMUS
BydepHoro pacTeopa. 3anuceiBatoT UCNoNb3yeMyto Maccy obpasLa, ecrniv oHa oTiMdaeTcs oT pekoMeHaye-
Moli. Takke ykasblBatoT 06 UCMONb30oBaHUM XNopodopMa B Ka4ecTse pacTBopuTens. PesynbTaThl onpeene-
HUSA KNCIIOTHOTO YMCHa NN KUCIOTHOMO YMcna CUMbHBIX KUCMOT YKkasbiBatoT creayowmmM obpasoMm:

KucnoTHoe yucno (06osHaveHne HacTosLlero cTaHgapTa, Metod A) = sHayeHue,

KUCIOTHOE YUCIO CUIbHBIX KUCIOT (0603HaYeHne HacTosiwero ctaHaapTa, metod A) = 3HaqeHwue.

15.2 Onsa obpasLos oTpaboTaHHbIX Macen 3anucbiBaloT Takke AaTy NPOoBeAeHUs UCMbITaHWA U gaTty
oTbopa npobel, ecnu nssecTHbl (10.2).

3} ASTM MNL 7, PykoBoacTBO Mo NpeacTaBneHunio gaHHbIX aHanuaa (Manual on Presentation of Data Control Chart
Analysis) Chart, 6! edition, ASTM International, W. Conshohocken, PA.
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16 NpPeun3MOHHOCTb U CMeLleHne

16.1 KucnotHoe uucno

16.1.1 MoBTOpsieMoOCTb r

PacxoxpaeHue mexay nocnefoBatesibHbIMU pe3ynbTaTamun UCNbITaHUA, NONYYEHHBIMU OOHUM U TEM Xe
onepaTopoOM Ha OHO 1 TOM Xe annapaTtype npu NoCTOAHHBLIX YCIOBUSIX HA AEHTUMHOM UCTILITYEMOM MaTepu-
ane B Te4eHue ANUTENbHOrO BPEMEHU MpU HOPManbHOM M NMPaBUibHOM BbINOMHEHWU MeTOA4Aa UCTbITaHuS,
MOXeT NpeBbilaTh criedytolume 3Ha4eHUs TONbKO B OAHOM cryyae U3 ABaaLaTy:

Cexue macna = 0,044 (X + 1); (3)
KoHeuHas Touka bydepHoro pactsopa ans otTpaboTtaHHbix macen = 0,117X, 4)
rae X — cpeaHeapudMeTMyeckoe 3HaueHue pesynbLTaToB ABYX onpeAeneHuil.
16.1.2 BocnpouzBogumoctb R

PacxoxaeHue mexay ABYMS €4UHUYHBIMUA U HE3ABUCUMBIMW pe3yribTaTaMu, NosTyYeHHbIMA pasHbIMA
onepaTopaMu, paboTarLUMKU B pasHbIX TabopaTopusx, Ha UOEHTUYHOM UCTILITYEMOM MaTepuare B TeueHne
ANUTENbHOro BpeMeHU Npyu HopMasisHOM U NPaBUTbHOM BbINOSTHEHUW MeToAa UCTIbITaHUS, MOXET NpeBbIaTh
cneayrolme 3HaYeHUs! TONMbKO B OHOM Cllydae U3 ABaauaTu:

Csexve macna = 0,141(X + 1), (5)
KoHeuHas Touka bydepHoro pactsopa Ans otpabotaHHbix Macen = 0,44X, (6)
rae X — cpegHeapudmeTUyeckoe sHayeHue pesyrnbTaToB ABYX onpeaeneHui.
16.2 KucnotHoe 4ncno Ans CUNbHbIX KUCIOT

16.2.1 [aHHble Npeumn3noHHOCTU ANA KNCIIOTHOTO YNCTia CUNbHBIX KUCTNOT HE onpeaerneHbl BBUAY peako-
ro ero obHapyxeHus (NoABMNeHWs) Npu aHanuse obpasLoB.

16.3 CmelueHue

I'Ipoue/:lypbl B HacToALleM MeToade UCTbITaHNA He UMeoT CMeLLeHNA, NOCKOIbKY 3Ha4YeHUA KUCITOTHOIo
4yncna MOXHO onpenennTb TONMbKO B TepMUHaxX HacToAlero Mmetoga UCNbITaHWUA.

Meton B

17 PeakTuBbl

17.1 Vcnonb3aytoT peakTuBbl, NpuBedeHHbIE B pasaene 7.
17.2 PacTBOp FrMAPOKCMAA Kanusa cTaHAapTHLIA cnupToBoi (0,01 Monb/am3)

MpeaynpexaeHne — cM. 7.7 1 7.8.

[Oo6asnsioT k npubnuantensHo 1 am3 2-nponaHona 0,56 r rugpokcuaa kanus (KOH) unu saselumsatot
(1,122 £0,020) r 50 %-Horo pacTsopa KOH 1 ao6asnsioT 8 1 am3 2-nponaHona. OCTOPOXHO KUNATAT B TeYeHue
10 MVH Ans nonHoro pacTeopeHust. BblaepxuBsatoT pacTsop 3allulleHHbIM OT AByokucy yrnepoaa (CO,) B
TeyeHue AByX AHEN, 3aTeM OTCTOSABLUYIOCS XXUAKOCTb (PUMNLTPYIOT Yepes BOPOHKY N3 MENTKO3EPHUCTOrO CreYveH-
Horo ctekna. XpaHsT pacTBOP B XMMUYECKN CTOMKOW CKNsiHke. PacTBOp AO3NPYIOT, MCNONb3ys NpeaoxpaHu-
TeNbHYI TPYOKY, cogepaLlyto HaTPOHHYIO U3BECTb UM COAOBLIE HEBOMIOKHUCTBIE CUMMKATHBIE aGCoPBEHTHI
ANA 3awuTbl 0T aTMocdepHoro anokcnaa yrnepoda (CO,); pacTBop He AOMKeH KOHTaKTMPOBaTh C KOPKOBON
NpobKo, pe3NHOM UM OMBINIAEMOR CMa3Kol 3anopHoro kpaHa. MNepnoandeckn cTaHgapTUsyT BOAHBIM pac-
TBOpOM rnapodpTanata kanua (He copepxawum CO,) Ana onpeaeneHus U3MEHEHWs KOHLeHTpauum
0,0005 Mosb/AM® NOTEHLMOMETPUHECKM TUTPOBAHMEM.

17.3 Tugpodranar kanua (KHCgH,O,4) BhIcyleHHBbIN, NepBUYHLIN CTaHAAPT

MomeLatoT B CKIsIHKY Ansi B3BewwnsaHns 10—20 r nepBuyHoro ctaHgapTa rugpodtanara kanus c paame-
pomyacTtuy, 100 Mew ncywat 24 nputemnepatype 120 °C. 3aTeM cknsiHKy Ansi B3BELUMBAHMWS MITOTHO 3aKpbiBa-
0T M oXIlaxjaloT B 3KcuKaTope.
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17.4 PactBop ruapodranara kanus (KHCgH,O,) (0,01 monb/am3)

[ns ctaHpapTa, NpUroToBRNEHHOTo Mo 06beMy, B MepHYHo konby BMecTUMocTbio 500 cm3 noMellatoT npu-
6nusuTensHo 1,0000 r nepsuyHOro cTanaapTa BoicyLleHHoro ruapodranata kanua (KHCgH,O,), B3BeLLeHHo-
ro ¢ ToyHocTbio + 0,0001 r, AoBOAAT OO MeTKM AUCTUNMMpoBaHHOW Bogol Tuna | unu tuna Il. MoxHo
NPUroTOBUTL CTaHaapT no macce. [ns storo BasewmsaoT KHCgH,O,4 ¢ TouHocTbio = 0,0001 r, 3anuckisaioT
obutyto maccy oAbl M KHCgH,O,4 c TouHoCTLI0 £0,01 T MBLIMMCHAIOT KOHLEHTpauuio pacTeopa, MrKHCgH, O, /1
pacTeopa. TuatenbHO NepemMellnBaT pacTBop.

18 lNpoBeaeHne ucnbiTaHNA

18.1 CraHpgapTusauua pactBopa ana tutposaHusa (0,01M cnuptoBoro pacteopa KOH)

18.1.1 B XMMYeCKUit cTakaH BMECTUMOCTbIO NpubnuautensHo 125 cm3 nomeluatot 2,0000 r pacTeopa
KHCgH,O,, B3BewieHHoro ¢ TouHocTkio 0,0001 r (Mpy Mcnonb3oBaHM CTaHAapTa Mo Macce), Ui nomeLlatoT B
cTakaH npubnuantensHo 50 cm3 Boabl, He cogepxallen CO,, 1 BBOAAT NUNETKON 2 cm pacTsopa KHCgH,O,
(npwn ncrnonb3oBaHMK cTaHdapTa no obbemy). TutpoaHueM onpegensoT TUTp 0,01M pactBopa KOH. Ha
TUTPOBaHWe BbllleykazaHHoro obbema pacteopa KHCgH,O4 MoOXeT BbITh UCMOMb30BAHO NMPUBIM3UTENBHO
2 cm3 0,01 M pacTteopa KOH.

18.1.2 [na ctaHgapTu3auuMM pacTBopa Ans TUTPOBaHUA FOTOBAT AOMOMHUTENbHO OBa pacTBopa
KHCgH,O, no 18.1.

18.1.3 BbluucnsioT cpegHeapudmeTyeckoe 3HavyeHne koHueHTpauun pactsopa KOH, monb/am3, no
pesynbTartaM Tpex ncnbitTaHun. CpeaHeapndmMeTnYEeCcKoe 3HayYeHe onpeaenieHus KOHUEHTpaLum pacTBopa
[NA TUTPOBAaHUEA, MOSb/AM3, AOMKHO COBNaAaTh C TOUKOM nepernba Ha rpaduke ¢ TOYHOCTbIO 40 10,0005 M.

18.2 lMpoBegeHMe XO0NOCTOro TUTPOBaHUA

PerynupytoT annapaTypy B COOTBETCTBMU C UHCTPYKLIMSIMU U3roTOBUTENA AnA obecneyeHus guHammnyec-
KOro pexuma TUTpoBaHus. [lo6aBnsioT TUTPYIOLMIA pacTBOp NOpLMSMU 06 beMoM He MeHee 0,2 cm3. OTMepsitoT
MEPHBIM LIMNMHAPOM TouHo 50 cM3 2-NponaHona ¢ UCToNb3oBaHUeM NUNeTKN U aBToMaTMYeckoro pasaa-
TOYHOrO YCTpoiicTBa, obecneunsatowero nogavy (50,0 +0,5) cM3 B XMMUUECKNIA cTakaH BMECTUMOCTbIO NPpU-
6nuanTensHo 125 cm3. MepeMelunBaloT 1 TUTPYIOT pacTBOP, PErMCTPUPYIOT ¢ TOYHOCTLIO A0 + 0,01 cM3 061bem
KOH, ncnonbayemsblii 4ns TUTpOBaHUA A0 TOYKK neperuba.

18.3 MNpoBeaeHue ucnbiTaHUA

18.3.1 PerynupytoT annapatypy B COOTBETCTBUU C UHCTPYKUMAMU U3roToBUTENs Ansa obecneveHus
AVHaMUYECKOro pexunma TUTPOBaHUA.

18.3.2 BsBewwnBawT Ha aHanuTU4ecknx Becax 5,0000 r 6uoansensHOro Tonnnea, NoOMeLwawT B XMMn-
YECKWN CTaKaH BMECTUMOCTbIO MPUBAN3UTENBHO 125 cM3 N perncTpupyIoT Maccy ¢ TOUHOCTbIo 4o 0,0001 r.
B xumudeckuii cTakaH NUNETKOW MW ¢ MOMOLLbIO aBTOMAaTUYECKOro pas3gaToyHOro YCTPOUCTBA NepeHocAT
(50,0+0,5) cmM3 usonponunosoro cnupTa. [oToBAT 3eKTPoAb, Kak ykazaHo B 8.1. CTakaH unu cocya Ana TUTpo-
BaHWS yCTaHaBNWBAIOT Ha CTeHAE ANSA TUTPOBAHUA TaK, YTOOLI 3NeKTpoAbl GbinK NOrpy>eHbl B pacTBop Npu-
6nN13nTeNLHO HaNoONoBUHY. BkroyaloT MeLanky U 3HeprM4HO NepemMelLnBaloT B TeueHue onpeaeneHus 6es
pa36pbi3ruBaHUA U BOBNEYEHUsI B pacTBOP BO3AyXa.

MpumevaHune 19— [Npy npoBeaeHUN XONOCTOrO TUTPOBAHUA U UCNbITaHUM 06pa3LoB ANs nony4veHna 4ocTo-
BEPHbIX Pe3yNnbraToB BaAXXHO UCMONb30BaTb O4UH U TOT Xe o6vem pacTBopuTENS ANSA TUTPOBAHUS C TOYHOCTBIO 0,5 cm3,

18.3.3 3anonHsaoT noaxoasiuyio bropeTky cnupTosbiM pacTeopoM KOH koHueHTpauuein 0,01 monb/am3
W ycTaHaBNUBAKOT HAa CTeHA NSl TUTPOBaHUS Tak, YTOBbI KOHYMK BbIN NOrpyXeH Ha 25 MM B XXMAKOCTb B cocyae
ANs TUTPOBaHWUsA, 3aTeM TUTPYIOT.

18.3.4 MMocne 3aBeplUEHUS TUTPOBAHMS SMEKTPOALI U KOHYMUK BIopeTKM ononackneaoT 2-NponaHonom,
3aTeM Boaon. MorpyxaroT anekTpoabl B BOAY HE MEHEe YeM Ha 2 MUH Nepea HavanoMm crieayroLero TMTpoBaHuA
ANsi BOCCTaHOBMEHUWSA Cos BOOHOIO refsi CTEKNISIHHOMo anekTpoaa. MNepea ucneliTaHuemM cneaytowero obpasua
anekTpoAbl ononackueatoT 2-NponaHonom. Mpu 0BHapyKeHUN 3arpAsHeHUA 3NeKTPOAOB BLINOMHSOT NPo-
ueaypsbl no 8.3. XpaHaT anekrpoabl no 8.3.3.

18.3.5 Mpu TUTpoBaHUKN BUoAN3ENLHOrO TOMNMBA YacTO BbIBNAKOTCA MHOFOKpaTHbIE TOUKW neperuba,
06yCnoBneHHbIe HaNMYMEM OpraHU4ecKUX KUCIOT, 06pa3oBaBLUNXCA NPW OKUCEHUU NOCNe ero ANMTENbHOTo
XpaHeHus. fins BbluUCeHUs 0BLLE KUCTOTHOCTU onpeaensoT o6beM TUTPYIOLLEero pacTsopa Ao nocneaHen
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XOpOoLWo onpeaensieMon KOHEYHON TOYKN TUTPoBaHUA. MNpumMepHIA rpaduk TUTPoBaHUA o6pastia 6uoansens-
HOro ToNnMBa NpuBeAEeH Ha PUCYHKe 2.

MoreHuuan anexkTpoaa, MB
150

-150

-250

prra by v by v v by v s by v r s by v by v e e byy el ligad

1 — KoHe4yHas Touka TUTPOBaHUA

-350 LN L L LN L LN LR LR RN RRRRE LR
0 1 2 3 4 5 g PucyHok 2 — MNpumep rpacuka TMTpOBaHUS
O6bem TUTpaHTa, cM obpasua 6nognsensvHoro Tonnuea

19 O6paboTka pe3ynbTtaToB

19.1 BbluMcrieHMe KOHUEHTpauuu pacteopa KOH, mons/gm3

19.1.1 KoHueHTpauuio pacTsopa KOH, mons/am3, no 06beMHOI1 KoHLIEHTpaLumn pacTeopa KHCgH,O0,,
MOMb/AM3, BEIMUCAAIOT NO crieaytowuM opmynam:

PactBop KHCgH,O, = macea KHCgH4 Oy, T = 7
204,23 (o6wwn o6bem pacteopa KHCgH,04, AM™)
. 3
Pacteop KOH = 2,00-(koHueHTpauwma pacteopa KHCgH,0,, monb / am )' (8)

o06bem pactBopa KOH, om®

19.1.2 KoHueHTpauuo pactopa KOH, monb/am3, no maccoBoit koHueHTpauum pacteopa KHCgH,4O,
BbIYMCNSAIOT NO cnefyloWUM chopmynam:
(macca KHCgH,O,, r)-1000 . (9)

Pacteop KHCgH,O,, Mr/r = ;
P KHCgH,0y, mrl 204,23 (06buast macca pacrsopa KHCgH, 0y, 1)

PacTaop KOH Mornb/am3 = (macca pactBopa KHCgH, O, )-(koHueHTpaumsi pactBopa KHCgH,O,4, Mr/r) (10)

o6bem pacteopa KOH, om®

MpumevaHune 20— [ns onpeaeneHns KUCIOTHOTO YnUCna UCMONb3YIOT cpeaHeapudMeTnyeckoe aHaveHne
Tpex onpeaenenui (Mone/am3). CpeaHeapubMeTNHecKoe 3HaueHne QOKHO COBMNagaTh ¢ TOYKOW neperuba Ha KpUBoW ¢
TOYHOCTBIO A0 £0,0005 M.
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19.2 KucnotHoe yucno, mr KOH/r, BbivucnatoT no popmyne

o = (A-BMS61 (11)
w

roe A— obbem cnupToBoro pacteopa KOH, ucnonbsoBaHHbIA Ana TUTpoBaHUa obpasua Ao nocnegHein
KOHeuHol Touku nepernba, cm3;
B — 06beM, COOTBETCTBYIOLWMIA A ANSA XONOCTOrO TUTPOBAHUA, M3,
M — koHUeHTpauus cnupTosoro pacteopa KOH, mons/am3;
W — macca obpasLia, r.

KucnotHoe uncn

20 KoHTponb kauyecTBa (QC)

20.1 lMogTBepxaatoT XapakTepUCTUKKU NpoLeaypbl UCNIbITAHUS, aHANU3UPYS MO BO3MOXHOCTU NpeAcTa-
BUTeNbHbIA oBpasel Ans koHTpons kadecTsa (QC).

MpumedaHnune 21— TlockonbKy U3BECTHO, YTO CBOMCTBA BMOAN3ENBHOIO TOMNMBA NPU ANUTENBHOM XpaHe-
HUN U3MEHSIIOTCS, Takue obpasubl Ans KOHTPONsA HenpurogHel. [lonyckaeTtcs B kavectBe ctaHgapta QC ucnonb3oeatb
0,01M pacrteop kucnoro cranara. Micnoneayemsin B kavectee ctaHgapta QC pacteop KHCgH,O,, xopolwo nokaseieaet He-
0b6xoAMMOCTb MOBTOPHOW cTaHaapTu3auum Tutparnta 0,01M KOH e nsonponaHone. [laHHble NO CpoKy XpaHeHWs pacTBopa
KHCgH,O, oTcyTcTByi0OT. Takke MOXHO NPMMEHATL MMEIOLUMECS B NPOJaxe CTaHAapTHbIE pacTeopbl.

20.2 MNepepn nposeaeHeM UCTbITAHWUA NONb3OBaTENO MeToAa HeobxoaAnMOo onpeaennTb cpegHee 3Ha-
yeHue 1 KOHTpoNbHbIe Npedensbl QC ansa o6pasua.

20.3 MNpwu cTaTUCTUHECKOM KOHTpOE NpoLuecca UCNbITaHUA perncTpupyoT pesynbTatbl QC 1 aHanusu-
PYIOT UX C MOMOLLIO KOHTPOMbBHBIX KApT UMK APYroi CTaTUCTUMECKU paBHOLIEHHOM Npoueaypbls). UccneaytoT
MPUYUHBI NOSIBNEHUA MoObIX BbiNadaowmx AgaHHbIX. Mo pesynbtatam uccneaoBaHns BO3MOXXHa NOBTOpHaNA
Kanunbposka npubopa.

20.4 TMpnoTcyTCTBUN KOHKPETHBIX TpeboBaHWUiA, NpUBEAEHHBIX B CTaHAapTe Ha MeToa UCNbiTaHWA, nepu-
oanvHocTb NnpoeedeHus QC onpeaensaeTca 3HaYMMOCTbIO NPOBOAUMOTO U3MEPEHUS, a Takke CTabUNbHOCTbH
npouecca ucnbiTaHus u TpeboBaHuaAMU noTpebutens. O6bIuHO NepuogUYHOCTL NpoBeaeHUa QC yBenMuuBa-
0T NPV exxegHeBHOM aHanmse 60nbLLOro kKonuyecTsa 0bpasLoB. Ecnu ycTaHoBRAEHO, YTO UCTILITAaHWE HAaXoauT-
Ccsl Nod CTaTUCTUYMECKUM KOHTpOneM, [AOoNyckaeTcs COoKpaTUTb NepuoaudHOCTb onpeaeneHus QC.
MpeumnsnoHHocTb pesynbTaTtoB QC crnegyeT nepuognyeckn NPOBEPATL MO NPeLUU3NOHHOCTU, yka3aHHOW B pas-
aene 16, ansa obecnevyeHns KayecTBa pe3ynbTaToB.

20.5 PekomeHOyOT MO BO3MOXHOCTU BbIOMpaTh KOHTPOIbHLIN 06pa3seL, NpeacTaBUTENbHBIA NO OTHO-
LLEeHUIo K 0BbIYHO aHanuanpyembiMm npobam. Obpasubl Anst QC A0MmKHBI ObITb B 4OCTaTOYHOM KONUYECTBE U NpU
XpaHEeHUN COXPaHsTb OAHOPOAHOCTL U CTaOUNBHOCTL B TEYEHME BCEro nepuoaa NposeaeHnsa UcnbiTaHUi.

21 OdpopmMneHmne pe3ynbTaToB UCTbITAHUS

21.1 3anucbiBaloT KUCIIOTHOE Ynciio BuoamnsensHOro Tonnauea U ero cMecei ¢ TouHocTbio Ao 0,01 mr
KOH/r obpasua (MmeToq B).

22 MNpeun3snoHHOCTb U OTKITOHEHMe

22.1 TpeunsmoHHOCTb HacTosLWEero MeToa UCTbITaHNs OCHOBaHa Ha pesynbTaTtax MexnabopaTopHbIX
ucneiTaHui, nposedeHHbIX B 2009 r. B ucnbitaHum yyactsosanu 7 nabopartopuii, pesynsTathl 1 nabopatopum
W3-3a 3HAYUTENLHOTO OTKIMOHEHUs1 BbINM UCKMIOYEHBI U3 pacdeToB NpeLusnoHHocTU. Kaxkaaa naGopatopus
npeaocTaBvna pesynbTaThl ABYX NapannesbHbIX UChbiTaHniA 11 pasHbiX cMecei Au3ensLHOro nuoansensHoro
TOMSMB U XOMOCTOro TUTPoBaHUA. Kaxablil pesynbTaTt UCNbITaHUsA NpeacTaBnsaeT eAuHUYHOE onpeaeneHue
unuunsmepenue. [ins aHanusa gaHHbIX uccriegoBaHus ucnonb3osanu D2PP; nogpo6Has uHdopMauus npuse-
AeHa B uccnegosarensckom otyete ASTM RR: D02-1727.

3) ASTM MNL 7, PykoBoACTBO o NpeACTaBneHmio AaHHbIX ananusa (Manual on Presentation of Data Control Chart
Analysis) Chart, 6t edition, ASTM International, W. Conshohocken, PA.
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22.1.1 NoBTOpAieMOCTb r

[lBa pesynbTaTa UCMbITaHWsA, NONy4YeHHble B 0aHOW NabopaTopun, CHMTAIOT SKBMBAMNEHTHBEIMU, €CIIU OHU
oTnuyatoTca He 6onee YeM Ha 3HaYEHWE I, TAE F — PacXOXAeHWe pesynbTaToB ABYX UCMbITaHUA OAHOMO U TOro
)Xe MaTepuana, nony4eHHbIX 0aHUM U TeM e onepaTopoM Ha 04HOM 1 TOM e 060pyaAoBaHUU B OHOM U TOM Xe
na6opaTopuu. MNpeaensl NOBTOPAEMOCTM NpUBeAeHbl B Tabnuue 2.

Tabnwuua 2— KucrnoTHoe uncro 61oansenbHoro tonrmea®

XapakTepucTuky NpeLsnoHHOCTM

r=0,246-10701. X% (mr/kr KOH)
R = 0,177 - X04 (mr/kr KOH)

A) Crenenb coboabl ans R meHee 30, Ho 6onee 15. O6paaibl 4, 5, 8, 9 6bINY NCKNIOYEHBI, T. K. 8TU peaynbTaThl
UcnbITaHNN ONnA HUX HWXe npeaena Konnm4eCTBeHHOoro onpeaeneHnsa 4aHHoro metoja.

22.1.2 BocnpoussogumocTtb R

[Ba pesynbTataUChblTaHUSA CYATAIOT KBUBANEHTHBIMU, ECININ OHN pasnnyatoTcs He bonee Yem Ha 3Have-
HUe R, rae R — pacxoxaeHue pesynbTaToB ABYX UCMbITAHWA OAHOIO 1 TOTO Xe MaTepuana, NonyYeHHbIX pas-
HbIMW ornepaTopaMn Ha pasHoM obopydoBaHUWM B pasHbIx nabopatopusax. MNpeaensl BOCMIPOU3BOAUMOCTU
npusedeHsbl B Tabnuue 2.

22.1.3 TepMuHbI NOBTOPAEMOCT U BOCMPON3BOANMOCTU UCNONL3YIOTCA B COOTBETCTBUMCASTME 177.

22.1.4 Toboe cyxaeHne B cooTBETCTBUM ¢ hopmynuposkamu 22.1.1 1 22.1.2 6yaeT umeTb npubnman-
TenbHyto 95 %-Hylo 4OBEpPUTENbHYIO BEPOSITHOCTD.

22.2 TlonoxeHus NpeLnsnoHHOCTW onpedeneHbl cTaTUCTUieckuM uccnegosaHnem 138 pesynbtaToB
ncnbiTaHi 11 pasHbix cMeceit HepTenpPOAYKTOB U XONOCTLIX TUTPOBAHWIA, NpoBeAeHHbIX B 6 nabopaTopusax.

22.3 CmelieHne

Bo Bpems UcnbiTaHus He 6bIno MNPUHATOro 3TanNoHHOro Matepuana, npurogHoro And onpeaeneHns cMme-
LeHnA HacTodAlero Mmetoaa UcnblTaHUd, NO3TOMY CMelleHne He onpeaeneHo.
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Mpunoxenne X1
(cnpaBo4Hoe)

MNpoBepka paboTocnoco6HOCTU 3nekTpoaa

X1.1 KuHeTuueckoe UCMbITaHUE 3MEKTpoaa onpeaernsieT ero KNHeTUHECKMI OTKIUK. QneKkTpoabl, KannGpoBaHHbIe C
JOMYCTUMbIM HAKITOHOM U 3HAYEHUSIMU TOYEK NepeCceHeHUs, MOryT HE UMETb OTKITMKA, AOCTATOHHOIO AN TUTpoBaHus. [Mpn
TUTPOBAHWU A5 3MEKTPOAA Ba)KHbI CKOPOCTb OTKIMKa U nocneayowas cTabuneHocTb. B HacToswem NpyunoxeHnn npyuse-
JEeHO onncaHne py4yHoW NPOBEPKU, KOTOPYH BbIMOMHAOT pH-METPOM Mnn TMTPaTopoMm, OTPErynMpoBaHHbIM ANA HENpPepbIB-
HOI0 CHATWSA NokasaHuin (MB).

X1.2 Uenb gaHHol NnpoBepkn — U3MepeHne curHana anekrpoga sogHoro bydepHoro pacteopa qepea 30 1 60 c.
MokasaHwue anekTpoga ctabunuampyetcs meHee Yyem Hepes 30 C 1 npakTnyeckn He usmeHseTcs B uHTepeane ot 30 go 60 ¢.
Ons gaHHon NpoBepkn ucnonbaytoT BydepHsble pacteopsl pH 4, pH 7 v pH 11 (npn HeobxoaumocTwm).

X1.3 MpoBeneHne NpoBepKn

X1.3.1 YcTaHaBnmBaloT TMTpaTop unm pH—meTp Ha HenpepbIBHOE NoKasaHue B MUNnueonbTax. MepemewmnsatoT
BycepHbIN pacTBOP € TAKOM e CKOPOCTBI, KaK NMpyu TUTPOBaHWM.

X1.3.2 BblgepX1BaIOT SNEKTPO4 B AUCTUNIMPOBAHHOW UMM PAaBHOLEHHON OENOHN3NPOBAHHON BOAE 1 MUH.

X1.3.3 BblHMMaIOT 3NeKTpoa U3 Bodbl U nomeluatoT B 6ydepHbiii pacteop pH 4. BkniovatoT cekyHgomep npubnnau-
TeNbHO B MOMEHT KacaHus anekTpogom Gydepa.

X1.3.4 PernctpupytoT noteHuman 4epes 30 ¢. 3atem vepes 30 ¢ cHoBa perncTpupytoT noteHuman. PacxoxgeHve
Mexady ABYMsi NOTeHuManamy HasslBaloT gpendom.

X1.3.5 TMoeTopsitoT npoueaypy anst bydepHeix pacteopos pH 7 n pH 11.

X1.4 BblumcnsatoT gpelic ans kaxgoro ua Tpex 6ydepHbix pacTBopoB. OTKNMK SNeKTpoga MOXHO OLEHUTL Cneayio-
wmm obpasom.

Opend OTKNuK anekTpoaa
Ho 1 OTnn4HbIN
OT 1 oo 2 BKtoOM. Xopowwi
Ot 2 go 3 BKkItou. Honyctymbin
Ot 3 go 4 Bkntou. COMHUTENBbHbIN
Ce. 4 Heponyctumbin

X1.5 PacxoxaeHue mexay noteHuymanamm ansi 6ycdepHbix pacteopoe pH 4 n pH 7 yepes 60 ¢ gonxHo GbiTb He
meHee 162 MB nnu 54 mB/pH. 3nektpogbl ¢ HaknoHoM MeHee 54 mB/pH HeHagexHbl Ans TUTPoBaHKUS.
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rocT 32327—2013

Mpunoxenve OA
(cnpaBo4HoOe)

CBegeHNs o cOOTBETCTBUU MeXrocygapcrBeHHbIX CTaHAAPTOB CCbINMOYHbBIM cTaHAapTaMm

Ta6nwuua OJA.1

HWS1 KMCMOTHOIO YMcna HeTenpoayKToB MomyMUKpPO-
METO0M TUTPOBAHUS C LBETHBIM MHAUKATOPOM

OBOHAUEHIE U HAMEHOBAHHE CCLITTONHOTO CTaHAapTa CreneHb 0O60o3HaveHne 1 HaMMEHOBAHUE COOTBETCTBYHIOLLErO
COOTBETCTBUSA MeXrocyapCTBEHHOro ctaHaapTa
ASTM D 974—09 CraHgapTHbI METOA onpeaeneHus IDT FOCT 32328—2013 HedTenpoaykrel u cma-
KWCMOTHOIO W WENOYHOro Yncen TUTPOBaHWEM C LBET- 304Hble MaTtepuansl. OnpegeneHne KUCNOTHO-
HbIM UHANKATOPOM ro ¥ LWenoYyHoro 4mcen TUTPOBaHMEM C
UBETHbIM MHOUKATOPOM
ASTM D 1193—11 CrangaptHasi cneumdukaumsi Ha — *
peakTue BoAy
ASTM D 3339—12 CraHgapTHblil meTog onpegene- IDT FOCT 32333—2013 Hedprenpoaykrel. Onpe-

AgeneHne KNCNoTHOro 4Yucna nonymMukpomMeTto-
OO0M TUTPOBaHUA C LBETHBIM UHONKATOPOM

ASTM D 4057—11 lMpaktuka py4Horo otbopa npob
Hed TV 1 HedPTENPOAYKTOB

*

ASTM D 4177—10 lMpakTuka aBToMaTM4eckoro otoo-
pa npo6 Hed TV U HePTENPOAYKTOB

ASTM E 177—13 Tlpaktuka NpuMeHeHWsi TepMUHOB
NPeLmn3NOHHOCTU U CMELLEHUA B METOAaX UCMbITaHUIA
ASTM

OTBETCTBUSI CTAHOAPTOB:
IDT — naeHTn4Hble CTaHaapThl.

* COOTBETCTBYIOLMIA MEXIocyAapCcTBeHHbIN cTaHdapT OTCyTCcTBYeT. [lo ero yTBepXaeHUs pekoMeHayeTcs nc-
Nonb3oBaTh NEPEBO Ha PYCCKMIA A3bIK AaHHOro cTaHaapTa. [MepeBoa AaHHOTO cTaHgapTa HaxoanTes B PeaepansHom
MHDOPMAaLMOHHOM POHAE TEXHUHECKMX PErnamMeHTOB U CTaHAapTOB.

MpumeyaHune—B HacTosAWel Tabnvue NCNoNb3OBaHO cneaylollee ycnosHoe o6o3HaveHne CTernexHmn co-
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rocT 32327—2013

YOK 665.7:543.241.5:006.354 MKC 75.080 IDT

KntoueBsble crosa: HerTel'IpO,D,yKTbI, CMa304Hble MaTephan.l, 6I/IOJJ,I/I3EJ'IbHOe TOMNNBO, CMeCb 6I/IO,E|,I/I3eJ'IbHOFO
TOoMnMBa, KUCIIOTHOE YNCIIO, METOA NMOTEHLUNOMETPUHECKOTIO TUTPOBaHUA, KUCIOTHOE YACITO CUITbHOW KNCNOTHI
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