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MNpepucnosue

Lienn, ocHOBHble NPUHLMMbI 1 06LMe npaBuna NpoBeAeHNa paboT No MeXrocyfapCTBEHHON cTaHaap-
Tnsauum yctaHosneHol FOCT 1.0 «MexrocyaapcTBeHHas cucrema ctaHgaptTmsaunn. OCHOBHbIE MOSIOXEHUA»
n FOCT 1.2 «MexrocygapCTBeHHas cucteMa craHgapTtusauuu. CrtaHfapTbl MeXrocyaapCTBeHHble, rnpasu-

na n pekomeHgauuu no Me)Kfocy,D,apCTBeHHOVI cTaHgapTtusauun. MNpasuna pa3pa60TKV|, NPUHATUA, o6HoBnNE-
HUA N OTMEHbI»

CBefieHna o ctaHgapre

1 NOANOTOBJ/IEH MexrocynapCTBeHHbIM TEXHUYECKMM KOMUTETOM no ctaHgaptudaunm MTK 31 «He-
(PTAHbIE TONAMBA W CMa304YHble MaTepuanbl», OTKPbITbIM aKLUMOHEPHbIM 06LEeCTBOM «Bcepoccuiicknii Ha-
YUYHO-UCCNeaoBaTebCKMn MHCTUTYT No nepepaboTke HedpTM» (OAO «BHWW HIM») Ha ocHOBe COGCTBEHHOIO
nepeBofa Ha PYCCKWil A3blK aHr1053bIYHON BEPCUW CTaHAapTa, YKasaHHOro B NyHkTe 5

2 BHECEH ®epepa/ibHbiM areHTCTBOM M0 TEXHUYECKOMY perysimpoBaHunio U MeTposiorum

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTM3auum, MeTposorun n ceptudukauum (npo-
TOKON OT 5 HOA6pA 2013 1. No 61-)

3a NpuHATME NPOrosIoCoBasIN:

KpaTKoe HanMeHOoBaHMe CTpaHbl KOA CTpaHbl COKpaLL[eHHOe HanmMeHOoBaHWe HaunoHa/IbHOro opraHa
no MK(MCO 3166)004-97 no MK (MCO 3166)004-97 no ctaHgapTusauyumn
ApmeHus AM MuWH3KOHOMUKM Pecny6nvkn ApmeHus
Benapycb BY lFocctanpgapt Pecny6nukn Benapycb
Kuprusumsa KG KblproiactaHgapt
Poccus RU Pocctampapt
Y36ekncraH uz Y3cTaHgapt

4 Mpukasom PenepasibHOIO areHTCTBa N0 TEXHUYECKOMY PEryMpoBaHnIi0 U MeTPOosorMm ot 22 Hos6ps
2013 r. No 700-cT MexrocyfapcTBeHHblii ctaHgapT FOCT ISO 3771—2013 BBefieH B AeiiCTBME B KayecTBe
HaLMoHasbHOro ctaHgapta Poccuiickoin degepaummn ¢ 1 aueaps 2015 r.

5 HacTtoswmii cTaHAapT UAEHTUYEH MexayHapogHoMmy cTaHgapTy I1SO 3771:2011 «HedTenpogyKTbl.
OnpegeneHne LWenoyHoro Yncna. Metog noTEHLIMOMETPUYECKOTO TUTPOBAHUS X/I0PHOI KUCnoTol» («Petroleum
products — Determination of base number — Perchloric acid potentiometric titration method». 1DT).

MexayHapoaHblii cTaHAapT paspaboTaH TexXHUYeckuM kommuteToM ISO/TC 28 «HedTenpoaykTbl 1 cma-
304Hble MaTepuasbl» MexayHapoAHoV opraHu3sauun no ctaHgaptusaumm (1ISO).

CBefileHns1 0 COOTBETCTBUM CChIIOYHbIX MeXAYyHapOoAHbIX CTaHAapTOB MeXrocyfapCTBEHHbIM cTaHAap-
Tam npvsefieHbl B OMNOTHUTENILHOM MpUoxeHun JA

6 BBEJEH BIEPBbIE

7 NEPEN3AAHUE. CeHTabpb 2019 1.
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WNHbopmaLuus o BBefeHUN B AeicTBME (NpekpalleHun AeiicTBMA) HaCcTosAWero ctaHgapra u usme-
HEHWUI K HEMY Ha TEPPUTOPUMN yKa3aHHbIX Bbille rocyaapcTB Ny6aMKyeTCs B ykasaTensixX HauuoHasIbHbIX
cTaHAapToB, N3aBaembiX B 3TUX rocyfapcreax, a Takxxe B ceTn VIHTepHeT Ha caiiTax COOTBeTCTBY-
IOLLLMX HaLMOHasIbHbIX OPraHoB No cTaHgapTu3aumnm.

B cnyyae nepecmoTpa, M3MEHEeHNUs UM OTMEHbl HaCcTOosL ero ctaHgapTa COOTBETCTBYHO LW as WH-
chopmauua 6ygeTt onybnmkoBaHa Ha ohuumanbIloM NHTEpHeT-caliTe MexrocyAapcTBEHHOro coseTa o
cTaHfapTusauum, MeTponorum n ceptudnkaLmm B katanore «MexrocygapcTBeHHble cTaHgapThbl»

© 1SO, 2011 — Bce npaBa coxpaHsatoTcA
© CrampgapTuvHdopM, opopmnerue, 2014, 2019

B Poccuiickoli ®efepaly HacTOALWMIA CTaHAAPT HE MOXET 6bITb MOMIHOCTHLIO KUK
YyacTWYHO BOCMPOM3BEAEM, TUPaXKMPOBAH U PacnpoCcTPpaHeH B KauecTBe oguLMaIbHOIO
usgaHus 6e3 paspelleHus defepasibHOr0 areHTCTBa Mo TEXHUYECKOMY peryvpoBaHuio
1 METPOIOrNH
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M E X T OCUY A APCTUBETHH®bB W CTAHAOAPT

HE®TEMPOAYKTbI

OnpefeneHve Weno04YHOro Yncaa MeTof0oM MOTEHLMOMETPUYECKOTro TUTPOBAHMNA
X/IOPHOI KMCNOTOM

Petroleum products.
Determination of base number method potentiometric titration with perchloric acid

Jata BBegeHns — 2015—01—01

1 06nacTb NPUMEHeHNs

HacToswwii ctTaHgapT ycTaHaBnmBaeT mMeTofbl onpegenenus (A n B) wenoyHbiX KOMNOHEHTOB B Hed-
TenpoaykTax NOTEHUMOMETPUYECKM TUTPOBAHMEM X/TOPHOW KWCNOTON B NeAsHON YKCYCHOW kucnoTe. Kom-
MOHEHTbI. KOTOPble MOTYT UMEeTb LLie/I0YHbIE CBOMCTBA, BKIOYAIOT OPraHnyeckne v HeopraHuyeckme LLenouw,
amMuHocofepxaline coenHeHus, conn cnabbiX KUCAOT (Hanpumep, Mbina), OCHOBHbIE COMW MOMKUCIOTHBIX
OCHOBaHWIi U CONKN TSXENbIX MEeTa/0B.

CraHgapT ycTaHaBnusaeT ABa MeToga onpegenenus (A n B) ¢ ncnonb3oBaHnem pasHbix 06beMOB pac-
TBOPOB A5 TUTPOBAHNS Y MacC UCMbITyeMblX 06pasLoB.

[nana3oHbl 3HaYeHW LLeNoYHbIX YACEN, 41 KOTOPbIX YyCTaHOBNEHA MPEeLM3NOHHOCTb!

- cBexue macna — ot 3 40 45:

- npucagkn — ot 5 fo 45;

- oTpaboTaHHble Macna — o1 3 Ao 30.

2 HopmaTuBHbIe CCbIJIKK

B HacToslem cTaHAapTe ucnonb3oBaHa HOpMaTVWBHAA CCblfka Ha cnegylowuii ctaHgapT. Ana gaTupo-
BaHHbIX CCbI/IOK MPUMEHSIOT TO/IbKO yKa3aHHOe M3faHune CCbIIOYHOro ctaHjapTa, 418 HeJaTUPOBaHHbIX —
nocnefHee usganue {Bknuas Bce U3MEHeHUS).

ISO 3696 Water for analytical laboratory use — Specification and test methods (Boga ons aHanutuuec-
KOro nabopaTopHOro ncnonb3osaHvsa. Cneundunkauma n MeToabl UCNbITaHWI)

3 TepMuHbI 1 onpeaeneHns

B HACTOsILEM CTaHAapTe NPUMEHEH CeAyoLinii TEPMIUH C COOTBETCTBYIOLMM ONpeaeneHnem:

31 wenouHoe yucno (base number): KonnuecTBo XJIOPHOW KUCMOTbI, BbIPAXEHHOE 3KBUBAIEHTHbIM
KoNIM4YecTBOM MunurpaMmoB KOH. Heo6xoaumoe Ans TUTpoBaHusa 1 rpamMma o6pasua, pacTBOPEHHOTO B CO-
OTBETCTBYIOLLEM pacTBopuUTese, 40 TOUKM nepernba, Kak yCTaHOB/IEHO B HACTOSILLEM CTaHaapTe.

4 CyuwHOCTbL MeToAda

PacTBopstoT o6pasel, B 06€3BOXEHHOW CMecu Toslyona, aueToHa U NefsHoON YKCYCHOW KUCNOTbI.
3aTem TUTPYIOT CTaHAapPTHLIM PacTBOPOM X/10PHOI KNCNOTbI B Ie4AHON YKCYCHOW K1CoTe, NPUroTOB/EH-
HbIM 06BbEMHbIM CNOCOO0M, C UCMOJIb30BaHWEM MOTEHLMOMETPUYECKOro TUTpomeTpa. cnonb3yT KOM-
GUHALMI0O U3 CTEKNAHHOrO MHAMKATOPHOIO 3/1EeKTPOAA WM CPaBHUTENIbHOrO 3/1ekTpofa cepebpsHbIi/xnop-
cepebpsHblil (cM. 6.2). CTpoAT rpadnk 3aBMCUMOCTU NokKa3aHuii npubopa OT COOTBETCTBYHLNX 06BEMOB
pacTBopuTensa ANA TUTPOBAHWA, 3a KOHEUYHYI0 TOYKY TUTPOBaHWS MPUHUMAIOT TOUKY nepernéa Ha nony-
YEHHOI KpPWBOIA.

M3paHue oduynansHoe
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5 PeakTuBsbl

Mcnonb3ytoT peakTnBbl KBanudmkauum 4. 4. a. 1 Bogy, aKBMBaneHTHyto knaccy 3 no 1SO 3696.

5.1 YkcycHas negsaHas kucnota (CH3COOH).

5.2 YkcycHbIn aHrugpug [(CH3—C0)20].

5.3 Tonyon.

5.4 ALEeTOH.

5.5 Tpuc(rugpokcumeTtun) amvmmomeTaH (C4H,,N03).

5.6 M'mapodptanat kanmsa (KHC8MAO 4).

5.7 TeTpaaTnnamoHuin 6pomung 0.4 Monb/N UCNONb3YIOT B kKayecTBe 6e3BOAHOI0 3/1EKTPOINTA B 3/1EKTPO-
[le B COOTBETCTBUW C MHCTPYyKUuel narotosutens. MpumensioT pacteop (0.4 Monb/n) TeTpaaTunamonuns 6po-
MUAa B 3TUNEHI VKON,

5.8 utnii xnopucTblii (LICI)

3rotoBuTENN 3N1EKTPOLOB aNbTEPHATUBHO PEKOMEHAYIOT HaCbILWeHHbI pacTeop LiCl B 96%-HoM geHa-
TypupoBaHHOM 3TaHosne. PactBopsitoT 70 r LiCl B 500 mn aTaHo/1a Npu TeMnepaType oKpyxatoleli cpeabl npu
nepeMeLlMBaHnM B TeYEHNE HECKO/IbKMUX YACOB.

5.9 PacTtBopuTenb gNns TUTPOBaHUN

Lo6aBnsioT wectb 06beMoB Toslyona (cM. 5.3) K Tpem o6bemMam yKCYCHOW KMCIoTbl (cM. 5.1) U K ofHOMY
06bemy aueToHa (cm. 5.4).

5.10 XnopHas kucnota HCHO4. ctaHfapTHbI 0.1 Monb/n pacTBOp B YKCYCHOW KMCMOTE, UMEILLUACS B
npogaxe.

5.10.1 Mpn HEO6XOAMMOCTM MOXHO MOMYUYUTL C UCMO/Ib30BaHWEM KOHLEHTPUPOBAHHO X/I0PHOI K1CNo-
Tbl (HCHO4), YKCYCHOIM KMCNOTbI U YKCYCHOTO aHrmgpuga. XnopHas Kuciota JOCTynHa B pa3HbIX KOHLEHTpa-
umax. TpebyeMoe KOM4ecTBO YKCYCHOrO aHrnapuaa 3aBucut oT ero KoHueHTpauun. B Tabnuue 1 npuseaeHsl
cnoco6bl pa3baBneHns X/I0PHONM KNCNOTbl B 3aBMCUMOCTM OT €e KOHLeHTpauuu. MNpu npurotoBeHun cMmecu
CHayana pacTBOpSOT COOTBETCTBYIOLLEE KOMYECTBO XIOPHOW KUCNOTbI B 500 M/ YKCYCHOM KMCNOTbI, Ao6aB-
NAOT COOTBETCTBYHOLLEE KOIMYECTBO YKCYCHOTO aHrmapuaa 1 0BOAAT PacTBOP YKCYCHOW KUC/TOTOW A0 METKM
1000 mn. MNepepn cTaHfapTM3aLMein pacTBOp BbiAEPXUBAKOT B TeUeHNe 24 u.

MpepynpexaeHne — PacTBOP X/IOPHON KWUCNOTbl 6e3BpefeH B YCMOBUSAX UCMbITAHWIA, 0gHako 06e3B0-
XeHHas unm nofoeTan KOHLEHTPUPOBAHHAA X/I0pHAA KUCIO0Ta ABNSETCA MOLWHbIM okucnauTenem. Cnegyet us-
6eratb KOHTaKTa C OpraHM4yeckvMu BeLLeCTBaMu B YCI0BUSIX, KOTOPble MOTYT MPUBECTW K NocneayoLeli cyLike
Wn HarpesaHuio. MponuTbiin pacTBOp HEO6XOAMMO HEMELEHHO BbIMbITb M TLATE/IbHO MPOMbITb BOAOA.

MpumeyaHne — [na npegoTBpalleHns aueTUIMpoBaHma NO6bIX NEPBUYHbIX WU BTOPUYHLIX aMUHOB, KO-

TOpble MOTyT MPUCYTCTBOBATL B UCMbITYeMbIX 06paslax, Heo6XxoAnMo n3beratb A06aBNEHNA U3GLITOYHOTO KOMMUYeCcTBa
YKCYCHOTO aHrugpuaa.

Ta6nunuya 1— O6beMbl pa3baBneHUs XJIOPHOW KWCNOTbl M YKCYCHOTO aHrugpvia B 3aBUCMMOCTU OT KOHLEHTpauuu
X/TOPHOW KUCNOTbI

KOHLLEHTpaLWIst XNIOPHOIA KUCIOTbI. [Llo6aBnsiemblii 06bCM Llo6aBnsiemblii 06bemM
% macc.a> X/TOPHOM KNCNOTbI.CM3 YKCYCHOTO anrugpuaa, CM3
OT 70 A0 72 BK/IOM. 85 30
OT 60 g0 62 BKAMOY. 10.2 35
57 11,8 40

al B HacToseM cTaHgapTe MaccoBylo A40J10 BelecTBa 0603HaYal0T % macc.

5.10.2 CTraHfapTtusauna MoxeT 6bITb NPOBefAeHa C UCMOo/Ib30BaHWEM TPUC(TMAPOKCMMETIT) aMMHOMETa-
Ha (cm. 5.5) unn rugpocbtanata kanuns (cMm. 5.6). Kak onucaHo Hxe. BmecTo cTaHAapTM30BaHHbIX PacTBOPOB
MOXHO WCMNO/Ib30BaTh UMElOLMecs B Npojaxe cepTuduLmpoBaHHbie pacTsopbl,

a) MeTtog A ¢ nucnonb3oBaHvem Tpuc(rmgpokcnumeTna) aMmHomeTaHa (cm. 5.5)

Mpy Temnepatype oOkpyxawlleli cpedbl BbIAEPXKMBAOT B 3KCUKATOpPE C CUNMKaresnem Cyxoi
TpUc(ruapokcumeTnn) aMMHoOMeTaH He MeHee 24 4. BasewwumsatoT 0.05 r Tpuc(rugpokcumeTnn) aMmMHomeTaHa

2
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C TOYHOCTbI A0 0,1 Mr 1 pacTBopsitoT B 60 M/ YKCYCHOW KMCMOTbI. TUTPYIOT XSIOPHOI K1ucnoTtoi (cm. 5.10) ¢
MUCMOJIb30BaHNEM CUCTEMbI 3/1EKTPOAOB N METOA0B, YKa3aHHbIX B 8.1—8.4 n 9.3—9.6. lony4yaloT KOHEYHYO
TOUKY TUTPOBaAHWA MO METOAY, CMONb3yeMOMyY A1 onpefeneHns wenoyHoro yucna (cm. 10.1). Tutp yctaHas-
NINBAKOT KaxAblii pas3 A5 HOBOTO TUTPYIOLLLETO pacTBopa Uau He pexe OAHOro pasa B Heferio.

6) MeTog B c ncnonb3oBaHnem rugpodranata kanus (cm. 5.6)

Cywart nopuuto rugpodptanara kanusa (cm. 5.6) B cywnnbHoM wkady npu temnepatype 120 °C B Teve-
HUe 2 4. 3aTeM ox/1iaxnalT B aKcuKaTope.

Ot6upatoT 0.1 r — 0.2 r BTOPUYHOrO K1CNOro (pTanaTa Kanius, B3BELUEHHOIo € TOYHOCTbo A0 0.1 wr, u
TwaTenIbHO pacTBOPSAIOT B 60 M/ YKCYCHOI Kucnotel (M. 5.1).

TUTPYIOT XNIOPHOW K1CNoToM (cM. 5.10.1) COOTBETCTBYIOLWMM METOAOM (CM. MeTog A). TUTp ycTaHasnn-
BalOT KaXAblii pa3 A1 HOBOro TUTPYIOLLEro pacTBOpa UM He pexe OAHOro pasa B HeAenio.

5.10.3 BblunucneHne KOHUeHTpauum

a) MeTog A c ncnonb3oBaHneM Tpuc(rmapokcumeTun) amunomeTaHa (cm. 5.5)

BblUMCNAIOT KOHUEHTPaUMIo pacTBopa XnopHol kucnotel COTrlS. monb/n, no dopmyne

C - LW 14\
121,14 <>

roe mTi5 — macca Tpuc(rngpokcumeTnn) ammmomeTtana (cm. 5.5). mr;
fc — nonpaBoYHbIA KO3hINLMEHT, KOTOPbI/ BbIYUCAAETCA NO KOHLEHTpauuu, npyBefeHHON B cepTu-
ukaTe. pasgeneHHoli Ha 100.
121,14 — monsapHasa macca Tpuc(rmapoKkcumeTn) ammmomeTara (cMm. 5.5). Mr/mmons;
V — 06beM pacTBopa X/IOPHOW KUCAOTbI, M.
6) MeTopg B ¢ ucnonb3oBaHvem rugpodtanata kanus (cm. 5.6)
BblUMCAAOT KOHLEHTPALMIO pacTBopa x/10pHoii kucnoTtel CO(KHP). monb/n. no gopmyne

(o {\t/ r>\
O(KHP) 204 22 0“9

roe T kKHp — Macca rugpodptanara kanus (cM. 5.6). Mr.
ft — nonpaBoYHbIA KO3(hIULMEHT, KOTOPbIA BEIYMCASAETCA NO KOHLEHTpauun, NpuBeAeHHON B cepTu-
dukate. pasgeneHHon Ha 100;
204.22 — monsapHas macca rugpoptanata kanus (cm. 5.6). Mr/mmorns;
Ypa — 06bem pactBopa X/I0PHOW KUCMIOTbI, MII.

6 Annapartypa

[nsa npoBefieHNs UCNbITAHNA UCNOMb3YIOT CTaHJapTHY0 1abopaTopHyIo annapaTypy v cnegyrouiee 060-
pygosaHue.

6.1 TMoTeHUMOMETPUYECKNA TUTPOMETP C MUKPOMPOLECCOPHLIM YNpaBfieHNeM CUCTEMbl TUTPOBaHUS
1 aBTOMAaTUYeCKOW GlpeTKoi, obecneymBatoLMMM GbICTPOE U HaAeXHOe TUTPOBaHWe NpU MPOBELEHUN eXxe-
[AHEBHbIX NCMbITaHWA. OHM aBTOMATUYECKU BbIMOJTHAIOT TUTPOBaHWE, MOCTPOEHMNE U OLLEHKY KPUBOW TUTPOBaHWS.
[Onsa obecneyeHnsa Tpebyemoli TOYHOCTV aBTOMaTMyeckas 6lopeTka [O/HKHA MMEeTb TOYHOCTb He MeHee 1/5000
dhakTnyeckoro pabouero obbema UuAMHApPa. TUTpoBaHue XN0pHoW kncnoToli (0.1 Monb/) MOXET 6biTh BbINO-
HEeHO paBHbIMWM 06 bEMHbIMK A0NSIMU (NOCTENEHHO BO3pacTaloLLee) Un B 3aBUCUMOCTU OT MNOCTPOEHWSA KPUBOA
nepemMeHHbIM LaroM B o6beme (guHamuueckoe). MpurogHel o6a MeTofa A03VPOBaHUS, OfHAKO ONTUMasIbHOe
pacnpefeneHune To4ek n3sMepeHns MOXeT ObITb JOCTUTHYTO NPV AUHAMUYECKOM TUTpoBaHun. Heobxogumo cne-
[oBaTb PEKOMEHAALMAM U3roToBUTENA annapaTtypbl Npu perynnposke napameTpoB TUTPOBAHUS.

6.2 KoM6VHaUMs 13 CTEKNAHHOTO MHAVKATOPHOIO 3/1eKTpoAa ¥ CPaBHUTENILHOTO 3/1eKTpoaa cepebpsiHbIi/
xnopcepebpsHbIi AN u3mepeHus B 6e3B0AHbIX cpefax. Mpu ncnonb3oBaHun pH-3neKTPoOA0B B BOAHONM cpese
4acTo UCTOYHMKaMK Npo6aem (MoMexu, KonebaHus CUrHasIoB, BAas peakuust PerynvpoBKu) SBNSIOTCA 3/1EKTPO-
cTaTnyeckvie nomexu. Ytobbl CBECTU K MAHUMYMY UX BO3AENCTBME N OAHOBPEMEHHO MOBbLICUTH TOYHOCTb U Ha-
[eXHOCTb M3MepPEeHUA, CTEKNSIHHbLIN pH-31eKTpog, fO/MKEH COOTBETCTBOBATL C/IeAyHOLLIMM Tpe6oBaHusAM. Mcnonb-
3yHT KOMOGUHUPOBAHHBLIN 3M1EKTPOS, C HA3KUM COMpPOTUB/IEHNEM MeMbpaHbl (100 MOM — 200 MOM). BCTpOEHHbIi
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3/1eKTPOA, CpaBHEHUS [O/MKEH UMETb MoKy MydhTy MembpaHbl A1 06neryeHns ee ouncTkn. ITO rapaHTupyeT
MWHUMa/IbHOE COMPOTMB/IEHNE MeMbpaHbl 3MeKTPoJa CPaBHEHUS M HALEXHY 3aluUTy 3eKkTpoda. dnekTpon
CpaBHEHMS TakkKe AO/HKEH NMETb 0603HaUeHNe «CcepebpsiHbIi/XIopcepe6psHbI». INeKTpoa O/MKEH METb BHY-
TPEHHIOK 3aLLMTY, YTOObI 3N1EKTPOCTATUYECKUI IPEKT HE 3aBUCEN OT YPOBHSI 3/1€KTPONNUTOB (CM. 5.7 1 5.8).

6.3 MexaHuueckast Uy 3fnekTpuyeckas Mellaska C peryimpyemMbimM Ync/ioMm 060p0ToB, nponesnsepHas
Uny nonacTtHas M3 XMMUYEeCKM MHEPTHOro martepvana. 3nekTpuyeckas Mellanka fo/mkHa ObiTb 3asemieHa
TakMm o6pa3oM, YTO6bI MPU BKAKOYEHUN UIWN OTKNIOYEHUW NUTAHWUA 3N1EKTPoABUraTens He NPOUCXO0AMN0 usMe-
HEeHUs nokasaHuii U3MepPUTENIbHOrO NpMbopa B NpoLecce TUTPOBaHUS. MarHUTHYH Mellasnky c nepemMeluvBa-
IOLLUM CTEPXXHEM MOXHO MCMOMb30BaTh MPU YCI0BUU COOTBETCTBUS YKa3aHHbIM Bbille YCI0BUAM.

6.4 BbICOKMiA CTakaH 419 TUTPOBaHWA COOTBETCTBYIOLLEIO 06beMA.

6.5 CTeH Ana TUTPOBaHUSA, obecneumBaloLLMii YCTAHOBKY U 3aKpenseHne ctakaHa, 3/1eKTpooB, Me-
Lankm n 6ropeTku.

MpumeuvyaHne — PekomeHAyeTCA UCNOMb30BATHL LWITATUB, FIO3BOﬂFHOLLU/IVI yaanaTtb XUMUYECKUI cTakaH 6e3 n3-
MEeHEeHUsA NONTOXXeHUA 3N1eKTpoaoB, 6}0peTKI/I n Mmewasnku.

6.6 Becbl ¢ TOUHOCTbH B3BewmBaHus Ao 0,001 rans 3HavyeHwi WenoyHbix Yucen He 6onee 30 U ¢ Tou-
HOCTblo 40 0,0001 r — ANA 3HAYEHWI LWeoYHbIX yncesn He meHee 30.

7 MoprotoBka obpasua

O6pasel, 415 UcnbiTaHW JO/HKEH ObiTb NPeAcTaBUTEIbHBIM, MOCKO/bKY /1060 0CafoK MOXET ObiTb
KACNBIM WY LLENOYHBIM, U abCopOUPOBAHHBIM KUC/IOTHLIM WM LLEMOYHBIM BELLECTBOM U3 XUAKON dhasbl.

MpumeyaHne — Tlpy HEOBXOAMMOCTH A/ 0GNETYEHUS CMELIMBAHUS TaGopaTopHble 06pasLibl MOXHO Harpe-
BaTb 0 60 *C. OTpaboTaHHble Mac/ia 3HepruyHoO BCTPSIXMBAIOT A/1s1 o6ecneyeHnst 0OAHOPOAHOCTY Nepes NpUroToBieHnemM
obpasua s ucnbiTaHus.

8 lMoaroToBKa CUCTEMbI 3/1IEKTPOAOB

8.1 MoAaroToBKa 3/1€KTPOAOB

CHMMAIOT KPbILLKY C 3a/IMBHOI FOP/I0BUHbI 3/1EKTPOAOB. Y6exaatTcs, 4To BTyka U3 npuwangoBaHHOro
CTekna HaxaTumem BBEPX WM BHWU3 NIOTHO BCTasla Ha MecTo (B 3aBMCMMOCTM OT Tuna anektpoga). Cnerka
noBopayMBaloT BTY/IKY U aKKypaTHO BCTaB/IAT ee CHoBa. [J06aBNSAT HECKO/bKMX Kanesb 3nekTponuTa gns
NMPOMbIBKM MOBEPXHOCTU NPULWANGIOBAHHOIO CTEKNA N CMaynBaHWs NOBEPXHOCTY MPULLIMGIOBAHHbBIX MOBEPX-
HOCTell. 3anMBaloT 3N1EKTPOUT A0 NOBEPXHOCTU FOP/IOBUHBI.

B nononHeHne k cBoeli OCHOBHOW ChyHKLUM 3NEKTPONT obecneynBaeT 3aluTy OT BHELLIHUX 3NEKTpU-
yeckux nomex. MNpu ucnonb3oBaHn 6e3BOAHBIX pacTBopuTenel pH-3n1ekTpoabl 0CO6EHHO UYyBCTBUTESbHBI K
nomexam. MoaToMy O4YeHb BaXHO, YTOObI YPOBEHb 3NEKTPONUTA BblN Kak MOXHO 60siee BbICOKUM. Vi3mepeHne
1 TUTPOBaHMe NPOBOAAT TONIbLKO NpU yAaneHHol npobke.

MpeaBapuTensHO 06pabaTtbiBaloT HOBble 3/1eKTpoAbl. Bbina ycTaHoBneHa athheKTUBHOCTb NOTPYXEHMS
HOBbIX 3N1EKTPOLOB B CMECb pacTBopuTesneit Ha 12 u. Tak xe 06pabaTbiBalOT 3NEKTPOAbLI, KOTOPbIE NCMOMb3Y-
I0TCA B BOAHOW cpepe (cm. 8.3).

8.2 XpaHeHune aneKkTpoaoB

Mepen ANnTeNbHLIM XpaHeHUEeM 3/1eKTPOS TLATE/TbHO OUULLIAKOT U XPaHAT B TOM Xe 3/1eKTPOonTe, KOTOprVI
NCNOb3YIOT AN ero HanonHeHus. MNpu xpaHeHun 3aIMBHOE OTBEPCTUE 3M1EKTPOAA AOTKHO 6bITb 3aKpPbITbIM.

8.3 VicnbiTaHne 3/1eKTpoLoB

Ecnu paboune xapakTepucTUKN 3N1eKTPOAa BbI3biBAOT COMHEHUS, HANpUMep Npy yCTaHOBAEHUW TUTPA,
UCNbITHIBAIOT 3N1EKTPOA C UCMONb30BaHeM GydepHOro pactsopa, Hanpumep ¢ NOMOLLbI0 cTaHgapTHoro pH
6ydhepHoro pactBopa (pH 4 n pH 7). Tak Kak anekTpog sBnseTcsa pH-31ekTpoaoM ANS KUCNOTHOro/Lwenoy-
HOro TUTPOBAHUSA, UCMbITaHWE OTANYaeTCsa OT CTaHAAaPTHOrO UCMNbITaHWUA anekTpoga. Tutpometpom (Mnu pH-
MeTpOoM) onpeAensoT pa3HOCTb NOTEHLMAN0B MeXAy nokasaHusaMmu npubopa ansa Asyx 6ydepHbIX pacTBOPOB
c pH 4 v pH 7. ucnonbsya mMB gnanasoH. NpaBunbHblie paboune xapakTepUCTUKN 3/1eKTPoAa AadyT pasHOCTb
He MeHee 150 mB (50 mB/ApH).

[Mocne 3TOro 3NekTpos rotToBAT K NPOBEAEHUI0 UCNbITaHns (cm. 8.1).
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8.4 OuucTka 3N1eKTpoaoB

Mocne TTPOBaHWS TWATE/bHO NPOMbIBAIOT 311EKTPOS, pacTBopuTtenemM (6b110 NpPU3HAHO 3DEKTUBHBIM
NpPOMbIBaH1e TOYOsI0OM, NETPOJIEHHLIM 3IMPOM U 3aTeM BHOBb TO/1y0/10M). 0C/IE OUUCTKM SM1EKTPOA He A0/-
XEH UMeTb MAac/siHylo N/eHKy. MorpyxeHue a1ekTpoja U aBToMaTuueckas ouUCcTKa 3pPEeKTUBHbI C pasHbIMU
[OCTYNHbIMY aBTOMAaTUYECKAMN NMPOBO0TEOPHMUKAMMU.

9 TpoBefeHne ncnbliTaHUA

9.1 BbiGrpatoT Maccy o6pasua Takum 06pa3omM, YTo6bl 40 AOCTMKEHUS TOUKM Nepernba KpuBoii TUTPO-
BaHWs1 GbINI0 M3PACXOL0BaHO NPUGAN3UTENBHO 5 CM3 pacTBopa X/I0PHOI KMCoThl. B Tabnuue 2 npuBedeHa
macca o6pasua A5 UCTbITaHWs B 3aBUCMMOCTY OT 3HAUYeHNs O6LUErO LenoYHoro uncna (cm. 3.1).

Ta6nunya 2 — Macca oﬁpasua AN MCNbITaHVA B 3aBWCYMOCTM OT 3HAYeHUs 06LLero L e04HOro yucna

3HaueHve o6LLeto (LenoyHoro umcna Macca o6pasLia Anst CbITaHus, 1 TOYHOCTb B3BELLIMBAHWS, M
OT1 340 15BK/tou. 2.00 1.0
Cs. 15 go 30 BK/tOY. 1.00 1.0
Cs. 30 fo 45 Bkntou. 0.25 0.1
Mpumep — 3HauveHuo ob6Wero wenoyHoro yncna 10 cooTBeTCTBYET NpuMepHo 2 r obpasua And

ncnblTaHuUA.

9.2 NpuroToBneHne pacteopa obpasua 418 UcnbiTaHUA

PacTBopsitoT obpasey, Ans ucnbliTaHus, fob6aBnss npu nepemewvisaHmn (cM. 6.3) ot 60 go 100 cm3
pacTtBopuTensa ans tutposaHus (cMm. 5.9). O6pasubl TPYAHO PpacTBOPUMbIX Macesl MOXHO pacTBOPUTb Mpu Jo-
NONHUTENbHOM NepemMeLLnBaHNN.

9.3 NMoparoTosKka annapartypbl

[oToBAT 351ekTpoabl No 8.1. NMomellatT 3/1eKTPoaAbl B pacTBOP 4151 UCMbITAHUS Takum 06pa3om, YTOObI
HWXHUWIA GOPTUK NpULNNGOBaAHHOM MydThI Gbl NOTPYXEH B pacTeop.

MomelLaloT 3M1EKTPOS, B CTakaH C pacTBOPOM G/vke K CTeHKe 415 o6ecneyeHnss NPoXoxXaeHus Aocta-
TOYHOTO noToka. MomeLlLaT KOHUYUK GIOPeTKM TakK. YToObl TUTPYEMbI pacTBOpP He Kacasncs ero. QHepruyHo
nepemMeLLnBatOT PacTBOp, He JONyCKas BOBMeYEHMsI BO3Ayxa. 3anoHAT 60peTKy pacTBOPOM X/I0PHOI Kuc-
NOTbl KOHUeHTpauwuei 0.1 monb/n, He gonyckas nonagaHna BO3AYLUHbIX My3biPbKOB.

9.4 TuTpoBaHue

9.41 [nMHaMN4YecKoo TUTpOBaHue

[nHamnyeckoe TuTpoBaHue (cMm. 6.1) 60nee adphekTMBHO. XapakTepucTuKu annapaTtypbl OT/IMYAOTCA B
3aBNCMMOCTUN OT U3rOTOBUTENS (CM. PEKOMeHAaunn nusrotosuTens). bbinm onpo6osBaHbl NpUMepbl, NpUBeaeH-
Hble B Tabnuue 3.

Ta6bnunya 3 — lMNpumepbl TUTPOBaHUSA

Mpymep 1— nowarosoe TUTpPOBaHue Mpymep 2 — AMHaMMYECKOTO TUTPOBaHUS
MpupalieHne o6bema. He MeHee 10 mun Pa3HocTb 06bemoB AV. He 6onee 0.01 mn
[Apelid n3meperus 10 mB/MuH  Tun usmepenus de/df 1/6mB.'c
Bpems oxugaHus 20c Bpemsa oxungaHus, He 6oneB 20c
O6bem, He 6onee 8 mn O6bem 40 NpekpawieHns TUTPOBaHNsS 8 mn
KpuTepwit KOHEYHOW TOYKM TUTPOBAaHMSA 15 mB MpepenbHoe 3HauYeHve AN NepBoi Npous- 15 mB

BOAHOW
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9.4.2 TllowaroBoe TUTpOBaHue
MowaroBoe TUTpPOBaHWEe — B COOTBETCTBUM C peKOMeHAauusasMmn n3rotoButTens annapaTypsbi.

9.5 OuncTtka annapartypbl

Annapartypy ouMLalT B COOTBETCTBUN C PEKOMEHAALUSMN N3roToBUTENSA (CM. Takxe 8.4).

9.6 Xonocrtoe onpepeneHue

Ansa kaxgoli cepuy 06pasLioB XO/0CTOE TUTPOBaHME MPOBOAAT C WUCMO/Ib30BaHWEM PEKOMEHLYEMOTro
KonnyecTBa pacTBopuTens Ans TMTpoBaHus (cM. 5.9). 06YyCNIOBNIEHHOrO CUCTEMOl 3/1eKTPooB. X0nocToe
onpegeneHve aBnseTca o6s3aTeNbHbIM 4151 KaXA0li HoBO napTum pacteoputens. O6bIYHO pe3y/bTaT Xo/10-
CTOro onpefeneHns HesHaunTe bHbIl U €r0 He YUMTbIBAIOT.

10 BbluncneHue wWenovyHoro yucna

10.1 KoHeuHas Touka NOTEHLMOMETPUUECKOT0 TUTPOBAHUS HAXOAMTCA HA cepeuHe nepernéa nosyyeH-
HOVi KpuBOIi TUTpoBaHMsi. CoBpeMEHHbIe annapatbl AN TUTPOBaHWS onpeAensioT neperné aBToOMaTUUYECKU.
BbINOSHAT peKOMeHAaLMM N3roTOBMTENS. Tak Kak npu onpeaeneHny 06LLEro LLeI0YHOTo Yncia perucTpupy-
10T CyMMY LLE/OYHbIX KOMNOHEHTOB, HE PErMCTPUPYIOT MOTEHLMAN HECKONIbKUX KOHEUHbIX ToueK. PekomMeHay-
eTcs 3aBepliaTb TUTPOBAHME TOMbKO MO UCTEYEHUM paHee YCTaHOBEHHOr0 MakCMMasibHOro 06bema, UToobI
n36exaTb NPexXaeBpeMEHHOTO OKOHYaHUS TUTPOBaHUS. MpU Ha/IMUMKM HECKOTbKMX KOHEUYHbIX TOUeK TUTpoBa-
HUA UCMOMb3YIOT YETKO BbIPaXKEHHYI0 Moc/iefHion Touky. CneayeT Mcnofb3oBath AuddepeHLnan nepeoro
nopsifika, KOTOpbIK NpeaycMOTPeH B annapartax HOBOrO MOKOMEeHUs.

10.2 BbluncnstoT obuiee wenouHoe uncno wQN, mr KOH/r ncnbiTyemoro o6pasua, no opmyne

AN e S . (3)

roecO — KOHUEHTpauusa X10pHO kucnoTbl (M. 5.10). onpegeneHHas no doopmyne (1) nan (2). monb/n:
V2 — 06beM XxnopHoW kncnotbl (cM. 5.10), MCNONb30BaHHbIN AN TUTPOBaHUA MCNbITyeMoro obpasua B
Touke nepervba Ha KpUBOI TUTPOBaHUA, M
V, — 06beM X/IOPHOIN KucnoTbl (cM. 5.10), UCMONb30BaHHbI AN TUTPOBAHUS XOMOCTOrO0 pacTeopa
(cM. 9.6) B Touke nepernba Ha KpyBOI TUTPOBaAHUS, M,
56.1 — mMonspHaa macca rmapokcuaa kanvs, Mr/mmosb:
ms — macca ucnblTyemoro obpasua, r.

11 OdpopMmeHne pesynbLTaToB

PernctpupytoT wenoyHoe yncno wBN. BbluncrneHHoe no 10.2. ¢ ToyHocTbio Ao 0.1 mr KOH/r ucneitye-
moro obpasua.

12 TNpeunsnoHHoCTb

12.1 O6wWwume nonoxeHms

MpeunsnoHHOCTb MeTofa, NolyyeHHas Npu CTaTUCTUYECKOM aHann3e pesysibTaToB MexnabopaTopHbIX
ucnbiTaHuid, npueegeHa B 12.2 n 12.3.

12.2 NMoBTOPSAEMOCTb T

PacxoxaeHue Mexay AByMs pesynbTaTtamy UCMbITaHWiA, NOlyYeHHbIMWU OAHUM U TEM e OnepaTtopoMm
Ha OfIHOI 1 TOl Xe annapaTtype Npu NOCTOSIHHbIX PaBounx YCMOBUSAX HA WAEHTMYHOM MaTepuane npu Hop-
MasibHOM ¥ NPaBU/IbHOM BbINOMIHEHUM METOAA WCMbITAHWIA, MOXET NpeBbillaTh CpeaHee 3HauyeHue [4BYX UC-
MbiTaHWii. %, 60/lee Uem Ha 3HaueHve, npMBegeHHoe B Tabnvue 4 (MOBTOPSIEMOCTbL), TO/IbKO B OAHOM Cllyyae
U3 ABaAuaTU.

6
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Ta6nunuya 4 — MNoBTOPSAEMOCTb

NcnbiTyemblii o6pasel, LlenoyHoe yncno Wg*. mr KOH/r o6pasua MoBTopsieMoCTb. %
Csexve macna u npucagkv OT 3 g0 20 BK/tOM. 5
Csblwe 20 3
OTpaboTaHHble Macna OT 3 g0 20 BK/IIOM. 5
Csblwe 20 5

12.3 Bocnpou3sBoaMmMocTb R

PacxoxgeHne ABYX eAMHUYHBIX U HE3aBUCUMbIX pe3y/nbTaToB, NOJyYEHHbIX pasHbIMU onepaTopaMu B
pasHbIX nabopaTopusax Ha MAEHTUYHOM MaTepuane Npy HOPMasIbHOM W NPaBWIbLHOM BbIMOSIHEHWN MeTOAA WC-
NblTaHNA, MOXET NpeBbllaTh CpefHee 3HaYeHne 4BYX UcnbiTaHuii, %, 601ee Yem Ha 3HaYeHue, NpuBefeHHoe
B Tabnuue 5 (BOCNPOU3BOAMMOCTb), TO/IbKO B OAHOM Crlyyae U3 gsajuartu.

Ta6bnunya 5 — Bocnpous3BogMmMocTb

NcnbiTyeMmblii o6pasey, LlenoyHoe yncno Wg*. mr KOH/r o6pasua Bocnpon3BogumMocTb. %
Csexwve macna v npucagku OT 3 g0 20 BKtOY. 10
Csblwe 20 6
OTpaboTaHHble macna OT 3 g0 20 BKtOY. 15
Csblwe 20 15

13 T1poToKoN UCMbITaHUA

MPOTOKON MUCMbITAHUSI [LO/MHKEH COAEPXaTb:

a) NoMHY NAEHTUUKALMIO UCTBITYEMOrO NPOAYKTA;

b) 0603HaYEHNE HACTOALLErO CTaHAAPTa,;

C) pe3ynbTaTbl UcnbiTaHuin (cM. pasgen 11);

d) nto60e OTKNOHEHNE OT METOAMKN HACTOSLLEro cTaH4apTa;
e) faTy NpoBefeHUst UCNbITaHuS.
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Mpunoxenvne OA
(cnpaBouHOE)

CsefleHnsi 0 COOTBETCTBUM CChI/TOYHbIX MeXAyHapoaHbIX CTaHAAPTOB MeXrocyaapCcTtBeHHbIM

CTaHoapTam
Ta6nunya AA.1
O603HayYeHne 1 CCbIIOYHOTO CreneHb O603HayeHne U HaMMEeHOBaHWe COOTBETCTBYIOL Ero
MeX/yHapojHOro cTaHjapTa COOTBETCTBUA MeXrocyAapCTBEHHOTO cTaHgapTa
ISO 3696 — *

* COOTBETCTBYIOLMA MEXIOCyapCTBEHHbIV CTaHAAPT OTCYTCTBYET. [0 €ro NPUHATUS PEKOMEHAYETCS UCMO/Mb30-
BaTb NepeBof Ha PYCCKWii A3bIK JaHHOTO cTaHAapTa.
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