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MpeaucnoBue

Llenn, OCHOBHblE MPUHLUMNLI U OCHOBHOW MOPAZOK NpoBeAeHUsi paboT No MEXrocyaapCTBEHHOM
cTaHaaptusauymum ycraHoenenol B FOCT 1.0—2015 «MexrocygapcrBeHHass cucrema CTaHgapTusauuu.
OcHogHble nonoxeHus» u NOCT 1.2—2015 «MexrocyaapcrBeHHas cucrema craHgaprtusagyuu. Ctanaaprol
MEXrocyaapCTBEHHbIE, MpaBuna U PekOMEHAauuu No MEeXroCyAapCTBEHHOM craHaapTtu3auuu. MNpasuna
pa3paboTku, NPUHATUS, OOHOBNEHUSI U OTMEHbI»

CBeaeHus o ctaHpgapre

1 NOArOTOBJIEH ®eaepanbHbIM rocyAapCTBEHHBLIM YHUTAPHBIM npeanpusatuem «Bcepoccumnckun
Hay4HO-UccneaoBaTeNnbLCKUIA LIEHTP CTaHAapTU3aummn, MHPoOpMaLMmn U cepTudukaummn coipbs, MaTepuanos u
BewectB» (Pryrn «BHALICMB») Ha 0oCHOBE nepeBoJa Ha PYCCKUM A3bIK aHIMOSI3bIMHON BEPCUM CTaHAapTa
yKa3aHHOro B NyHKTe 5, BbinonHeHoro Syl «CtaHaapTUHOpM»

2 BHECEH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PErynMpoBaHuioO U METPOSIOTUK

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3auuu, METPONorun u ceptudmkaumm
(npotokon ot 14 HOosGpsA 2013 1. Ne 44)

3a NpuHATME NPOronocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Koa cTpaHsbl CokpalleHHoe HaumeHoBaHme
no MK (MCO 3166) 00497 no MK (MCO 3166) 004-97 HaLmoHarbHoro opraka no
CTaHAapTusauunu
ApmeHus AM MwuHakoHOMUKM PecnyGnuku  Apmenus
Kuprusns KG KbiproisctaHgapt
Poccus RU Poccranpapr
Yabekucrax Uz Y3crtangapt

4 Mpukasom deagepanbHOro areHTCTBa MO TEXHWUYECKOMY PErynupoBaHUIO U METPonormu ot 22
Honbpst 2013 1. Ne 712-ct MexrocyaapcTBeHHbIn ctangapt FOCT ISO 6619—2013 BBeaeH B AeNCTBUE B
KayecTBe HaUMOHanbLHOro ctaHaapTa Poccuiickon degepaummn ¢ 1 sHeaps 2015 .

5 Hacrosawumi craHgapT MaeHTUYeH MexayHapogHomy craHgapty 1SO 6619:1988 «HedrenpoaykTbl
M CMa3ouvHble MaTepuanbl. Yucno  Hewtpanusauuu. MeToad  MOTEHUMOMETPUYECKOr0  TUTPOBA-
Husa» («Petroleum products and lubricants — Neutralization number — Potentiometric titration method», IDT).

MexxayHapoaHbin cTaHaapTt paspabotaH TeXHUYECKMM KOMUTETOM MO cTaHgaptusauum ISO/TC 28
«HedTenpoayktbl 1 cMa3oyvHble MaTepuansl» MexayHapogHoW opraHusauum no crangaptusauyun (ISO).

OdmumanbHbie 9K3EMNAAPbl MEXAYHAPOAHOrO CTaHAApTa, HA OCHOBE KOTOPOro MOArOTOBMEH Ha-
CTOSAILLMI MEXroCyAapCTBEHHbIN CTaHaapT, umeltca B degepanbHOM UHAPOPMAUMOHHOM (POHAE TEXHUYe-
CKMX pernameHToB U CTaHAapTOB.

6 BBEJJEH BMNEPBbIE

7 NMEPEU3OAHWME. [Oekabpb 2016 r.

NHpopmayus 06 u3MEeHeHUsIX K Hacmoswemy cmaHOapmy nybnukyemcsi 8 exea00HOM
UHGhOPMaUUOHHOM yKalamene « HayuoHanbHblie cmaHO0apmbly, a mMmeKcm U3MeHeHull u nornpasok — e
€XXeMECSIYHOM UHOPMaUUOHHOM yKasamersne « HayuoHarnbHble cmaHO0apmbi». B criydae nepecmompa
(3aMmeHbl) unu  OMMEHbl Hacmoaweso cmaHO0apma coomeememeylouee ysedomreHue 6ydem
onybnuKosaHo 8 EXEMECSAYHOM UHOPMAaYUOHHOM yKalamene «HayuorarnbHble cmaHOapmely.
Coomeememeyiowas uHhopMmauus, yeeOoMIieHUe U MeKcmbl pasMewaromes makxe e UHpopmayuoHHOU
cucmeme obwiez20 nonb3osaHus — Ha ocuyuanbHom calime ®edepanbHOo20 azeHmemsa no MexHuU4Yec-
KOMY peaynuposaHruro U memponoauu e cemu ViHmepHem (www.gost.ru)

© CtaHgapTtuHdopm, 2016

B Poccuiickoit deaepaummn HaCTOALWMI CTAHAAPT HE MOXET ObITb MOJNIHOCTBLIO MIIM YaCTUYHO BOC-
NPOU3BEAEH, TUPAXUPOBAH U PacNpPOCTPaHEH B KayecTBe oduumansHoro usgaHus 6e3 paspewenus dege-
panbHOro areHTCTBa N0 TEXHUYECKOMY PEryiMpoBaHuio U METPONOruu
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M EXT TOGCYAAPCTIBTETHHB H CTAHAAPT

HE®PTEMPOAYKTbl U CMA3KHA
Yucno HeMTpanusauvm
MeToa NOTEHLUOMETPUYECKOrO TUTPOBAHUS

Petroleum and lubricants. Number neutralization. Method of potentiometric titration

Dara BBegenua — 2015—01—01

Mpeaynpexagexue — [pUMEHEHUE HACTOSILIETO CTAHAApPTa MOXET ObiTb CBSA3aHO C UCMONbL30BAHM-
€M OnacHbIX MaTepuaros, onepaumi u 0GopyaoBaHus. B HacTosiLieM cTaHaapTe He NPeAyCMOTPEHO pac-
CMOTpeHne Bcex npobGrem Ge30nacHOCTU, CBA3AHHLIX C €0 MpUMeHeHWeM. lMonb3oBaTenb HACTOALWEro
CTaHaapTa HeceT OTBETCTBEHHOCTb 3a YCTAHOBMIEHWE COOTBETCTBYIOLMX MEP MO TexHuke BesonacHocTu u
OXpaHe 340pOBbS, a TAKKe ONPeAensaeT BOSMOXHOCTU NPUMEHEHUS 3aKOHOAATENbLHLIX OrPaHUYEHNIT Nnepea
€ro NPUMEHEHNEM.

1 O6bnacTb npuMeHeHuUs

1.1 Hacroawuy crTaHgapT ycCTaHaBnuMBaeT METOA oOnpeaeneHus KUCHOTHLIX KOMMOHEHTOB B
HedbTenpoaykTax M CMa3kax, pacTBOPUMBIX B CMeCM Tonyoma wm  2-nponaHona, MeToAOM
NOTEHUMOMETPpUYECKOro TuTposannsa. Metoa npuMeHnm Ans onpeaeneHns KMCnoT, KOHCTaHTa guccouuauum
KOTOpbIX B Boae Gonee 10‘9; O4eHb cnabble KUCNOTbI, KOHCTaHTa AUCCOUMaLMU KOTOPbIX MeHee 10‘9, He
BMMAIOT Ha 4uCcno HeWTpanusauyuu. Conum MOryT OMpeaenaTbCA TUTPOBAHMEM, €CAU UX KOHCTaHTbI
auccoumaumu Gonee 107,

MpumeyvaHune —Hanuume B HOBbIX M OTPABOTAHHBIX MAaCNax OPraHUYECKUX U HEOpPraHuye-
CKUX KMCMOT, 3OUMPOB, (PEHOSbHBLIX COEAUHEHWUIN, NAKTOHOB, CMOIUCTLIX COEAUHEHUN, CONen TSHKENbIX Me-
TannoB, CONein aMMOHUS U APYrMX CnabbiX LWENoYHbIX COeANHEHUI, COMell MHOFOOCHOBHBIX KUCHOT U Npu-
CafoK, Takux, Kak MHIMBUTOPbI U 4EeTEePreHThl, NPMAAeT UM KUCMOTHbIE CBOCTBA.

1.2 MeTtoa xapakrepusyet OTHOCUTESIbHOE U3MEHEHUE B Macre B NMPOLECCE OKUCIEHUS], HE 3aBUCS-
Lee OT LBeTa U Apyrux CBOMCTB Macna. HecMoTpa Ha TO, YTO TUTPOBaHUE MPOBOASIT B YCIIOBUSIX paBHOBE-
cuUsA, METOA HE UCMONb3YIOT ANS M3MepeHUs abCoMOTHOTO KMCMOTHOMO MW LLENOYHOro YKUcna, no KOTopbIM
MO>HO NPOrHo3npoBaTh NOBEAEHWe Macrna B YCMOBUAX JKCnnyaTauuu. He ycraHoBneHa 3aBUCMMOCTb MeX-
[y NOSABMEHUEM KOPPO3UU U KUCIIOTHBLIM UIK LLENOYHbIM YMCIIOM.

MpumeyaHune —TurposaHue ¢ UCNONL3OBAHWEM LIBETHOTO MHAMKaTOpa — no 1SO 6618 (cm.
npunoxexune A). KUCNOTHbIe yucna, NonyyYeHHble NOTEHUMOMETPUYECKUM TUTPOBAHUEM, MOTYT COOTBETCT-
BOBATb I HE COOTBETCTBOBATL NOMyYeHHbIM NO ISO 6618, HO 06LIMHO OHM OAHOrO NOpsiaKa.

1.3 HoBble 1 oTpaboTaHHble HeTENPOAYKTEI MOTYT COAepXaTb KUCNOTHbIE KOMMOHEHTHI, Takne Kak
npucaakn unu NpoayKTbl pa3noxeHusi, o6pa3oBaBLUMECS NPU SKCNyaTauun, HanpuMep, NPoayKTbl OKUCHE-
HWA. OTHOCUTENBHOE KOJIMYECTBO TaKUX BELLECTB MOXHO ONpeAenuTb TUTPOBaHMEM Luenodamu. KucnotHoe
YMCNO MO3BONAET OLEHUTb KOMWYECTBO KUCIOTHLIX KOMMNOHEHTOB B Macnax B YCMOBUAX UCMbITAHUA. Ku-
CMOTHOE YMCNO UCNOMb3YIOT Npu pa3paboTke COCTaBa CMa3oyHbIX Macen. Ero Takxe MOXHO MCMOMb30BaTb
ANs OLEHKWU XapakTepa usMeHeHuss CMa3o4yHoOro macna npu akcnnyarauuu. CoaepxxaHue KOMMOHEHTOB YC-
TaHaBnMUBAKOT SMNUPUYECKU.

MMockonbKy MHOrME NPOAYKTbl OKUCIIEHUSI CNOCOBCTBYIOT MOBLILLEHUIO KUCIIOTHOTO YUCNa U OpraHu-
4yeckne KMCNoTbl 006NnaaaloT pasHbIMU KOPPO3MOHHBEIMU CBOMCTBAMM, HACTOSALLMI METOA HE UCMOMbL3YIOT AN
onpeaeneHus KOPPO3MOHHON aKTMBHOCTM Macna B YCIOBUSIX dKcnnyaTauuu. 3aBUCUMOCTb MEXOY KUCMOT-
HbIM YUCNOM M KOPPO3UOHHON aKTUBHOCTbLIO Macna Mo OTHOLLUEHMIO K MeTannam He ycraHosneHa. Kucnor-
HO€ 4YUCNO MOXHO ONpeaenAThb Takke B KOMNAyHAUPOBAHHbLIX MOTOPHBLIX Macnax.

MsnaHune ocpuumnanHoe
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2 TepMUHbLI U onpeaeneHns

B HacTofilem cTaHAapTe NPUMEHEHbl Cneaylowme TePMUHbI C COOTBETCTBYIOWMMKN OonpeaeneHus-
MMU:

2.1 kucnoTHoe yucno (acid number): KonuyecTso LLENoYu B MUIUrpammax rugpokcuaa kanus
(KOH) Ha 1 r obpasua, Heo6xoauMoe Ans NOTEHLMOMETPUYECKOr0 TUTPOBAHUS UCMBbITYeMoro obpasua B
onpeaeneHHoOM pacTBOPUTENE OT HaA4amnbHOro MOKa3aHusA M3MepuTenbHOro npubopa A0 nokasaHus, nony-
YEHHOTO CO CBEXENMPUIOTOBMEHHBLIM LUENOYHLIM HEBOAHBIM OyhepHbIM PacTBOPOM, UIU YETKO OnpeaeneH-
HOI TOYKM nepernba KPUBON TUTPOBAHMSA, KAaK YKa3aHO B HACTOSILLEM CTaHaapTe.

2.2 KMCNIOTHOE 4YUCHO CUMbHBLIX KMCNOT (strong acid number): KonMyecrso LWEenoYn B MUMMuU-
rpammax rugpokcuga kamus (KOH) Ha 1 r oGpasua, Heo6x0aAUMOE Ansl NOTEHLMOMETPUYECKOrO TUTPOBAHUS
ucnbiTyemoro obpasua B onpeeneHHoM pacTBopuTene OT HayanbHOro NOKa3aHusi M3MepPUTENbHOro npubo-
pa oo nokasaHusl, MONIYYEHHOTO CO CBEXEMNPUIOTOBIEHHbIM KUCIIOTHLIM HEBOAHLIM BydepHbIM pacTBOPOM,
UMK YETKO onpeaeneHHoN To4ku nepernba KPUBON TUTPOBAHKSA, KK YKa3aHO B HACTOSLLEM CTaHaapTe.

3 CywHoCcTb MeToaa

McnbiTyemyto npoby pacTBOpAIOT B CMECU Tonyona u 2-nponaHona, cogepxatien HebonbLioe Konm-
YECTBO BOAbI, M NOTEHUMOMETPUYECKM TUTPYIOT CMIMPTOBLIM PACTBOPOM IMAPOKCUAA Kanusi, UCMONb3ys CTEK-
NAHHBIM UHAWKATOPHbIW 3NEKTPOA U KarnoMenbHbI 31eKTpoa cpaBHEHUs. [okasaHMsa U3MEpPUTENbHOro Npu-
6Gopa HAHOCAT Ha rpaduk BPYYHYIO MMM aBTOMATUYECKM OTHOCUTENBHO COOTBETCTBYIOLUX OOBLEMOB TUT-
pytoLLero pacreopa. MIcnonb3yoT TONbKO YeTkue TOYKU nepernba Ha KpuBOM TUTpoBaHuA. Ecnm Ha kpuBoWn
HET YeTKOW TOYKM nepernba, KOHEYHbIE TOYKM OMPEAENnsOT NO NOKa3aHUAM M3MepUTENbLHOro npubopa, co-
OTBETCTBYIOLLIMM NOKA3aHWUAM ANt HEBOAHbIX KUCIOTHbIX U LLENOYHbLIX ByhepHbIX pacTBOPOB.

4 PeakTnBbI U Matepuanbl

Mcnonb3yloT peakTusbl KBanudvkauum Y. 4. a., AUCTUNIMPOBAHHYIO BOAY UMW BOAY IKBMBANEHTHOM
YUCTOTbI.

4.1 HeBOAHbBIN KUCNOTHLIN OydepPHbIA pacTBOp

HoGasnsioT 10 CM® UCXOHOTO 6ydepHoro pacteopa A (4.5) k 100 om® pacreoputens ana TMTposa-
HUs. cnonb3ytoT pacTBoOp B TeYeHue 1 4.

4.2 HeBOaHbIN menouuou 6ydepHbIN pacTBOp

No6aBnsioT 10 M UCXOAHOTO GydhepHoro pacteopa B (4.5) k 100 oM’ pacrBoputens ana TUTposa-
HUA. MIcnonb3yoT pacTBop B TeYeHue 1 4.

4.3 2,4 6-TpumeTunnupuauH (y-konnuaux) (M; = 121,18), cCOOTBETCTBYIOWMIA cneaylowmm Tpebosa-

HUAM:
TEMMEPATYPA KUMEHUA. ... vvvie v cetiee e canann e, oT 168 °C no 170 °C;
NOKA3aTEeMNb NPENOMACHUS 715 .. .cveere v e e, 1,4982 % 0,0005;
L1 TP PP GeCLBETHBIN.

PeakTuB xpaHAT B OyThbINKE U3 KOPUYHEBOTO CTEKNA HAJ aKTMBUPOBAHHLIM OKCUAOM aniOMUHUA.
4.4 m-HutpodheHon (M, = 139,11), COOTBETCTBYIOLMI CreayoLmMM TpebGoBaHUAM:
TEMNEePaTypPa MMABNEHUS.......c.vuveeeeeeeiriieeee eereeninns o1 96 °C po 97 °C;
(1112 N OnegHO-XenNTbIN.
PeaktuB xpaHaT B ByTbinke U3 TEMHO-KOPUYHEBOIO CTEKNA.
4.5 VcxogHbiil 6ydepHbIi pacTBop A
To4HOo B3BeLLII/IBar0T (242+0,1)r 24,6- TpmmeTmnnmpwJ,MHa (Y-KOnnuauHa) u NEPEeHOCAT B MEPHYIO
konby BMECTUMOCTbIO 1 AM®, ¢o éclep»(au.l,yro 100 cMm® 06Ee3BONKEHHOTO 2- -nponaxona (4.9). cnonb3ya Meprm
UMAMHAP BMECTUMOCTBIO 1 AM”, NPU HENpepbIBHOM MOMELUMBaHWM [06aBNAOT B konGy (150/cy £ 5) oM’
cnupToBOro pacreopa consiHon kucnotel (HCI) (4.8) koHUeHTpauuen 0,2 Monb/,qM (¢ — dbakTuyeckasn KOH-
LueHTpaumsa pactsopa HCI, onpeaeneHHas npu crangaptusauuv). foBoaar pactsop Ao metku 1000 om® 2-
MPONaHosIoOM M TLATENbHO NepeMeLUMBaloT. icnonb3yloT B TedeHue 1 Mec.
4.6 UcxoaHblii OychepHbIn pacTBOop B
TOYHO B3BELUMBAIOT (27 8+ 0,1) r M-HUTPOCHEHONA U NEPEHOCAT B MEPHYIO KOOy BMECTMMOCTbIO
1 AM®, copepxaliyto 100 cM® 06€3BOXKEHHOTO 2- -nponaHona (4.9). Ucnonb3ysa Meprm UUNUHAP BMECTUMO-
cTbio 500 cm®, npu HenpepbLIBHOM nomMewmBaHum 4o6aensaoT B konby (50/c,) + 1) om® CMUMPTOBOroO pacreopa
rmgpokcuaa kanua (KOH) (4.12) koHueHTpauuen 0,2 Monb/am’ (c2 — dhakTMueckas KOHLEeHTpauus pactsopa
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KOH, onpenenexHas npu ero crangapTusauun). [lOBOAST pacTBop 40 MeTku 1000 cM® 2-MponaHornoMm i
TWaTenbHO NnepemeLunBatoT. Micnonb3yloT B TeyeHune 1 mec.

4.7 ConsHas KucnoTa, cTaHAapTHbIN cnupToBoi pacteop, ¢(HCI)=01,monb/am?

CmewmBalor 9 cM> COMAHON KMCnoThl (P = 1,19 r/om®) ¢ 1 AM°  06e3BOXEHHOro
2-nponaHona (4.9). CtaHaapTusyloT pacTBOp AOCTATOMHO 4acTo Ans onpeaenenus nameHenun B 0,0005
Monb/aM® ¢ NOMOLLBIO NOTEHLUOMETPUUECKOTO TUTPOBAHUS npuﬁnusmenbuo 8 oM’ (TouHo owegenublx)
cnuptosoro pacrsopa KOH (4.11) koHueHTpauwmeit 0,1 MonL/aM®, noBeaeHHoro 10 o6bema 125 cm® Boaoi,
He coaepxalleii auokcuaa yrnepoaa.

4.8 ConAHas kucnoTa, CTaHgapTHbl cnnpToBon pacteop ¢(HCI) = 0,2 Monb/am>.

[FOTOBAT U CTAHAAPTMU3YIOT B COOTBETCTBUU C 4.7, UCMONb3YyA ANA NPUroTosneHus 18 cm® HCI (P20 =
1,19 r/icm)

4.9 Obe3BOXEHHBIN 2-NponaHon (coaep>xaHue Boabl He 6onee 0,1 % Mmacc.).

Ecnn HeBO3MOXHO NpuoGpecTn 00e3BOXEHHbIW pPeakTuB, €ro MOXHO NPUrOTOBUTb MEPErOHKOW Ye-
pe3 MHOroTapernoyHylo KONOHKY, 0TOpocuB nepebie U nocnegvue 10 % OTOI’HaHHOI'O BellecTea. [ins nepe-
FOHKM MOXHO TaloKe UCMOMb30BaTb MOMEKYNspHbIE cuTa, Hanpumep, Linde, Tun 4A", nponyckas pacTsopu-
Tenb Yepes KOSIOHKY C MONEKYNAPHbIMU CUTaMK, UCMONb3ya 1 yacTb MONEKyNsapHbIX cuT Ha 10 yacTten pac-
TBOPUTENSA.

4.10 dnekTponuT, XNopua Kanua

FoTOBAT HACKILEHHBIN pacTBop xnopuaa kanus (KCI) B Boge.

4.1 Fw,qpoxcw,u Kanusa, CTaHAapPTHbIN CMUMPTOBOM pacTBop,
¢(KOH) = 0,1 monb/am>.

Ho6asnsiot 6 r ruapokcuaa kanusa (KOH) k npubnuautensHo 1 AM° 06E3BOXEHHOTO 2- -nponadona
(4.9) B konbe BMeCTUMOCTbIO 2 AM™. OCTOPOXHO KUNSTAT C 06paTHbIM X0onoaunbHUKOM 10 MUH, 3aTem
BCTPSAXUBAIOT, YTOOLI yOeauTLCS B NONHOM pactBopeHun KOH. [lo6asnsioT He meHee 2 r ruapokcuaa 6apua
Ba(OH), n cHoBa OCTOPOXXHO KMNATAT B Te4eHue 5 — 10 MUH.

BelaepkuBalot pactBop ABa AHS, 3aTeM (DUNbLTPYIOT CHOW >KUAKOCTU Yepe3 BOPOHKY C TOHKUM
UNLTPOM U3 CNEYEHHOro cTekna. XpaHaT pacTBop B OYTbINKE U3 XMMUYECKU CTOWKOrO mMarepuana.

Ho3npyloT Tak, 4Tobbl 3aWMTUTL OT NonNaaaHusa amokcuaa yrnepoaa CO, u3 armocdepsbl, UCNONbL3yA
3alWMTHYIO TpYDKy, coaepallyo HAaTPOHHYIO U3BECTb MU HEBOJOKHUCTLIW CUNUKATHLIA abcopGeHT, u cne-
AAT, yToObl PACTBOP HE KOHTAKTUPOBAN C NPOOKON, PE3UHON UM OMbLINISIIOLLIEICH CMA3KOI KpaHa.

CraHaapTU3yloT pacTBop AOCTaTOMHO qaCTo ana onpeaeneHun uameHenun s 0,0005 Monb/am>, uc-
nonb3ys PacTBOPEHHbIN npuMepHo B 100 cM® Boabl, He coaepxalleil auokcuaa yrnepoaa, ruapodranar
kanua maccoun ot 0,10 go 0,15 r (BbICYLLUEHHbIN B TeyeHne 2 4 npu Temnepatype 105 °C u B3BeLUEHHbIN C
TOYHOCTLIO 40 0,0002 ).

412 Fw,qpoxcwn Kanus, CTaH4apPTHbIN CNUPTOBON pacrtBop,
¢(KOH) =0,2 Monb/p,M

[oToBAT, XpaHHT W CTaHZapTU3YIOT B COOTBETCTBUM C 4.11, HO ANS NpUroToBneHusa AobaenaloT ot
12 00 13 1 KOH k 1 AM°® 06€3BOXKEHHOTO 2- -nponaHona (4.9). Aina crangapTusauyuu ncnonb3yior ot 0, 2 8o 0,3
r rmapodpranara kanus, B3BELLUEHHOro ¢ TOMHOCTLIO A0 0,0002 r, pacTBOpeHHOro npumepHo 8 100 oM’ BOAbl,
He cojepxallen auokcuaa yrnepoaa.

4.13 PacTBopuTtenb .qn;l TUTPOBaHUA

Jo6asnsitor 500 om® Tonyorna u 5 cM® Boabl K 495 cM® 06GE3BOXKEHHOrO 2-nponaHona (4.9).
TuTpytoLmiA pacTBOp roToBAT B 6OMbLUMX KONUYECTBAX U eXXeAHEBHO Nepea NPUMEHEHNEM OnpeaensioT ero
™Tp.

MpumMmeyvyaHune — [OnA NOMHOrO PpacTBOPEHUA HEKOTOPLIX TSHKEMbIX OCTATKOB OUTYMHBbIX Ma-
Tepuanos MOXHO UCMOMNb30BaTb PACTBOPUTESb A4S TUTPOBAHUA C XNOPOHOPMOM BMECTO Tonyona.

" B npopaxe umetotcs MonekynapHele cuta Linde, Tun 4A. 3ta uHdopmaumsa npuBeaeHa aAns
nonb30BaTeriein HaCTOSALLEro CTaHaapTa u He AaBnsAeTcs pekoMmeHngauymnen 1ISO ykasaHHOW NPOAYKLIMK.
3
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5 Annapatypa

Aueiika ANA NOTEHUMOMETPUYECKOTO TUTPOBaHUA B CO0Ope NpuUBELEHa Ha puUcCyHke 1

1- npoBof K Ka/loMenNbHOMY CTEKISAHHOMY 3/1eKTpoay; 2 - 6topeTka E; 3 - 3KpaHWpOBaHHbIN NpoBo4
K CTEKNSAHHOMY 351ekTpogy; 4 - 6akenvToBas onopa; 5 - CTEeKNSAHHbIA MHAVKATOPHBIV 3KpaHHbIN anekTpod C;
6 - crtakaH A, 7 - nponennepHas Mellasnika (3a KOH4YMKoM 6topeTkn) D; 8 - mydta (npuwnndosaHHoe co-
efiHeHne); 9 - KanoMmesnbHbll 3M1eKTPog cpaBHeHns B; 10- yA/MHEHHbI KOHYMK 6lopeTkun (nepef meluas-
KOWA)
PucyHok 1- HAuyeiika Ans NOTEHUMOMETPUYECKOro TUTPOBaHUS B cbope

5.1 Annapat 419 py4YHOro TUTpOBaHUA

5.1.1 N3mepuTenbHbIi NpMbop - BOMLTMETP WM MOTEHLUMOMETP C TOYHOCTbIO nokasaHuit + 0,005 B,
YYBCTBUTE/IbHOCTLIO + 0,002 B, [nanasoHom N3MepeHus He MeHee
+ 0,5 B, ecnn npnbop Mcnonb3yrT ¢ anekTpogammn no 5.1.2 n 5.1.3 1 conpoTUBAEHNEM MEXAY 3N1eKTpoaamm
B AnanasoHe oT 0,2 o 20 MOM. Mpnbop fo/MmKeH ObiTb 3a3eMIEH AN UCKIYEHUS BAUAHUA MOCTOPOHHUX
3/1eKTpOCTaTUYECKMX MOMeil Ha nokasaHus npubopa Mnpy KacaHWM 3a3eMsIeHHbIM NPOBOAOM /06O Yactu
NMOBEPXHOCTN CTEKNSAHHOTO 3/1eKTPOoAa, MpoBoAa CTEK/NAHHOro 3anekTpoga, wraTtMea A1 TUTPOBaHUSA WM
n3mepuTensHoro npubopa.

MpnmeyvyaHnne - Annapar MOXeET COCTOSTb W3 3/IEKTPOHHOIO BOJIbTMETPA C HENpepbIBHbIM
CHATMEM MoKa3aHWil C CUoN ToKa Ha Bxoge He 6onee 5-10-12 A, conpoTuBieHnemM 3anekTpogos 1000 MOMm,
COEZIHEHHbIX C U3MEPUTESIbHLIM MPUOOPOM, CHAOXEHHbLIM 3a3eMJIEHHBIM METa/I/IMYECKUM 3KPAHOM, U MOA-
XOOAWNM 32KMMOM  O/19 COEAVHEHUs C 3KPaHWPOBAHHbLIM COEAUHWUTENbHbIM MPOBOAOM OT CTEK/ISHHOro
3M1eKTpoAa K M3MepuTenbHOMYy NpMoopy, 3aliuLalolMMn OT BO3AENCTBMSA NOCTOPOHHEro 3neKkTpocTaruye-
CKOro nons.

5.1.2 CTeKNsiHHbI MHAMKATOPHbIA anekTpog (C Ha pucyHke 1) kapaHAallHOro Tuna AnvHol oT 125
Ao 180 mm, guameTtpom oT 8 A0 14 mm.

Kopnyc anektpofa Ao/keH 6biTb W3rOTOB/IEH W3 XMMMWYECKW CTOWMKOW CTEeKNSAHHOW TPybku C ToNwm-
HOM CTEeHOK OT 140 3 MM.

KoHeL, norpy>xeHHOro B pacTBop 371eKTpoAa A0/HKeH OblTb 3aKpbIT CTEKNSAHHOW nonycdepoin paguy-
COM MpubAM3NTENBHO 7 MM, NPUNAsHHOW K Tpybke anekTpoda. TonwmHa crekna nonycdepbl AOmMKHA 6bITh
[OCTaTO4HOM, YTO6LI conpoTuBieHne noaycdepsl gocturano ot 100 go 1000 MOM npu Temnepatype 25 °C.

SnekTpog, AO/MKEH COAepXaTb BOCMPOMU3BOAUMYIO repMETUYHO 3anasiHHYo XUAKOCTHYIO sueliky Ans
noAAepXaHusi MOCTOSHHOIO 3/1eKTPOCOeAUHEHNS C BHYTPEHHEN NMOBEPXHOCTLIO Nosycdepbl.

dnekTpocoeinHeHNe OT 3anasiHHON AYeikn K NPoBOAY U3MepUTeNbHOro npuéopa AO0/MKHO ObiTb OK-
PYXXEHO 3a3eM/IEHHbIM 3KPAHOM, 3alWLLAOWUM OT 31EKTPOCTATUHYECKUX MOMEX.

4
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3KpaH AomkeH ObiTb U30NUPOBAH OT 3NEKTPOCOSANHEHUSI KAYECTBEHHbIM U3OMNSLMOHHBIM MaTepua-

NIOM TaKuUM, KaK pe3mHa unu CTekno, YTobbl CONPOTUBNEHNE MEXAY IKPAHOM U BCEN ATNMHON MEKTPOcCoeau-
HeHusA 6bino He MeHee 50000 MOM.

5.1.3 KanomenbHbli CTEKNAHHbIA 3NEKTPoA cpaBHeHus (B Ha pucyHke 1) kapaHAalHOro Tuna aAnu-
Hou oT 125 no 180 mm, anameTpom ot 8 o 14 Mmm.

KanomerbHbIiN CTEKNSAHHBIA 3NEKTPoA AO/MKEH UMETb HA 3anastHHOM KOHLE, KOTOPbIA NOrpy><aioT B
pacTBop Ang TUTPOBAHUS, HAPY)KHYIO CbEMHYIO CTEKNAHHYIO MyddTY ANMHOMK OT 8 A0 25 mm.

CreknsiHHaa Mydrta f0mKHA UMETbL HEBOMbLUIOE CyXXeHUe U LU, No3BONALWMIA 3anasgHHOMY KOH-
Uy anekTpoja BbICTynarb Ha paccrosiHue ot 2 Ao 20 MM u3 Mydrol. LLnudosaHHas noBepxHOCTb A0SMKHA
6bITb HENPEPLIBHOI, €3 rMagkux nATeH.

B ueHTpe wnngoBaHHON NOBEPXHOCTU INEKTPOAHON TPYOKM AOMKHO ObITb OAHO UNN HECKONBKO OT-
BepCTUi AuaMeTpom 1 MM. DnekTpoa AOIDKEH coAepaTb HeOOXOAUMOE KOMUMYECTBO PTYTU, Kanomenu u
INEKTPUIECKOE COEANHEHNE C PTYTDIO.

AnekTpoa AOMKEH ObiTb MOYTU MOSIHOCTLIO 3aNOMHEH SMNEKTPOSIUTOM — HACbILEHHbIM PacTBOPOM
KCI (4.10) n ocHalleH oTBepcTUEM C NPOBKON, Yepe3 KOTOPOE MOXXHO AONUBATL 3NEKTPONUT.

B nogHATOM COCTOSIHUM 9NEKTPOA C My(PTOIN HE JOIDKEH NPONYCKaTh 3NEKTPONUT CO CKOPOCTLIO 6o-
nee oagHown kannu 3a 10 MuH.

MpumeuyaHue — KOoMOMHUPOBAHHBLIE ANEKTPOAbLI C XnopcepebpsHbIMU 3neKkTpoaaMu u3s-3a
MeZASNeHHOro OTKIINKA CYMTAIOT HEMPUTOAHBLIMU AN HACTOSILLErO MEeToAA.

5.1.4 MexaHuyeckas MeLlanka ¢ perynupyeMon CKOpoCTblO, OCHALWEHHAA CTEKNAHHLIMU NIONAacTaAMU
nponennepHoro Tuna (D Ha pucyHke 1) paguycoM 6 MM, yCTaHOBMEHHbIMKU noa yrnom ot 30° Ao 45°, unu
MarHUTHas MeLuarnka.

3nekTpuyeckan meLlanka AomkHa ObiTb 3a3emneHa, 4ToObl BKNIOYEHUE U OTKAOYEHME NUTAHUA
[BUraTens He BbI3bIBafo U3MEHEHUS MOKA3aHWIA U3MEPUTENBLHOrO NpuGopa B Xoa4e TUTPOBAHUSA.

51.5 bwoperka (E Ha pucyHke 1) BMecTuMocCTblio 10 om®, ¢ UeHOW aeneHus
0,05 CM3, kannbpoBaHHasa ¢ TOMHOCTbIO A0 + 0,02 CM3, C CTeKNSAHHbIM KpaHOM Ha BbicoTe oT 100 go 130 mm
oT koHLa GtopeTku. Biopetka ana KOH gomkHa umetb npeaoxpaHuTenbHylo TpyOKy ¢ HATPOHHON U3BECTbIO
Unu 4pyruM BeLLECTBOM, abcopbupyiowwmm CO,.

5 5.1.6 CtakaH ans TutpoBaHusi (A Ha pucyHke 1) u3 GOpPOCUNUKATHOTO CTEKNA BMECTUMOCTbIO 250
cMm”.

5.1.7 Wratue Ang TUTPOBaHWUSA, NPUIOAHLIW ANsi NOAAEPXAHMS 3NEKTPOAOB, MeLIanku u 6iopeTku B
NONOXEHUN, NPUBELEHHOM Ha PUCYHKE 1.

MpumMmeuyaHune —>enaTenbHo MCNONbL30BaTbL YCTPOWCTBO, NO3BONSAIOLLEE YAANATL CTaKaH,
He HapyLuas NonoXeHus arekTpoAoB, BIOpeTkn n MeLLarnku.

5.2 Annapar ans aBTOMaTu4eCKoro TUTpoBaHUA

Annapart ana aBTOMaTu4ecKoro TUTPOBAHUSA JOIKEH COOTBETCTBOBATL 5.1, TEXHUYECKUM XapakTe-
pUCTUKaM 1 napaMmeTpam, NpuBeaeHHbIM B 5.2.1 — 5.2.3.

5.2.1 ABTOMaTUYECKas HACTPOlika CKOPOCTU TUTPOBAHUSA B PEXMME NOCTOAHHON MOAAYN TUTPYIOLLIE-
ro pacrteopa no HakroHy KpUBOW TUTpOBaHUs, obecneumnsaioLas no,qnaepmanue yCTaHOBJIEHHON paBHOBEC-
HOM Pa3HOCTU NOTEHLUMAarnoB U CKOPOCTb TUTPOBAHUSA HE MeHee 0,2 CM™/MUH Npu TUTPOBaAHUM U NPEeANOYTU-
TEnbHO 0,05 CM*/MUH B TOUKaX nepernba KpUBOW TUTPOBAHUSA U B KOHEYHbIX TOMKAX NPU TUTPOBAHUU HEBOA-
HbIX KMCMOTHBIX UJN LLENOYHLIX PACTBOPOB.

5.2.2 BzaumosameHsiemble TOUHbIE Ol0peTku, paboTaiowme oT ABUratens, ¢ TOYHOCTbIO NOAAYN TUT-
pytoLwlero pacrtsopa 4o + 0,01 oM’

5.2.3 MNpu TUTPOBaAHUM HENPEPbLIBHO PErMCTPUPYIOT OTHOCUTENbHLIN NOTEeHUMan B 3aBUCUMOCTU OT
obbema Jo6aBnNEHHOrO TUTPYIOLLIETO pacTBopa.

6 NMonroroBka npobbl oTpaboraHHOro Macna

6.1 Heobxoaumo cTporo cobniogaTek TpeboBaHus kK 0T6opy NpoB, T. K. 0CaA0K MOXET COAEPXaTb Ku-
CNOTHbIE KOMMOHEHTLI UMM MOXET abcopbupoBaTh KUCMbIE KOMMOHEHTLI U3 obpasua. MonyyeHne He npea-
CTaBUTENbHON NPOOLI MOXET NPUBECTU K CEPbE3HbIM OLLMOKaM.

Tak kak oTpaboTaHHOe Macno MPU XpaHEHUU MOXET 3HAYUTENbHO U3MEHSATLCA, UCNbiTaHue obpas-
LIOB MPOBOASAT MO BO3MOXHOCTU OLICTPO NOCNe yAaneHus U3 CMa3ovHON cuctembl. PerucTpupyloT aathbl oT-
6opa npobbl M NPOBEAEHUS UCTIbITAHUS.

6.2 Mpoby oTpaboTaHHOro Macna HarpeBaloT B MCXOAHOM KOHTEMHEpEe Mpu NepemelunBaHun Ao
TemnepaTtypsl (60 + 5) °C aAnsg paBHOMEPHOro pacnpegeneHua ocagka B macne. Ecnu ncxoaHbIiM KOHTENnHe-
pOM SIBMAETCA XeCTAHAsA 0aHKa Unu CTEKNMAHHBIA COCyA, 3an0ONHEHHbIM Bonee YeM Ha TpU YeTBepPTU 06be-
Ma, NePEHOCAT NPoby NOPLMAMMU B NPO3PAYHYIO CTEKNAHHYIO OYTbINKY BMECTUMOCTLIO HE MEHEE YEM Ha oA-
Hy TpeTb 6onblue 06bema nNpobbl, SHEPIMYHO B36aNTLIBasA AN NepeHoca BCEro 0caaka.
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Mpumeuanune —TIpoby He HarpesaioT, €Cnu Npu BU3yanbHOM OCMOTPe HE 0BHapyXeH oca-
JOK.

6.3 MNocne nepemelunBaHusi Npody MNM NOAXOASLLUYK anuKBOTY MpoGbl PUNBTPYIOT Yepes NpoBo-
1NI0YHOE CUTO C siYenkamu pasmepoM 100 meLs Ans yaaneHus KPYMHbIX 4acTul, Nnpumecen.

7 NoarotoBKa CUCTEMbI 3MEKTPOAOB

7.1 O6cnyxuBaHue 3N1eKTPOaOB

7.1.1 Tlpy NOCTOAHHOM MCMONb30BAHMKU OYMLLAIOT CTEKNAHHLIM anekTpod (5.1.2) He pexe O4HOro
pasa B HEEenio NOTPY>XEHUEM B XOJOAHbIN PaCTBOP XPOMOBOW KUCNOTbI.

JlonyckaeTca UcnonbL30BaTh APYrovi OYMLLAIOLLMIA PaCTBOP.

MpumeyaHune —[OnanpeaorspalieHns NOBPEXAEHUA SNEKTPOAA HE CrEAYET OCTaBMNAThL €ro
B PacTBOPE XPOMOBOW KUCNOThI 60Nee Yem Ha HECKONBKO MUHYT.

7.1.2 3neKkTponuT KanoMeneHoro anexktpoaa cpaBHeHus (5.1.3) MEHSIIOT He pexke OQHOro pasa B He-
aemo (4.10). Heobxoanmo ybegutbcs B Hanuuuu kpuctannos KCl. YpoBeHb anekTponuTa B SnekTpoaax
AormkeH ObITb BCEraa BbILE YPOBHSA XUAKOCTU B CTakaHe 4Ns TUTPOBaHUSI.

7.1.3 TMpu XpaHEHUN MOTPY>KAIOT HUXKHIO YacTb 3NEKTPOAOB B BOAY. Mexay TUTPOBaAHUSIMU He OC-
TaBNSAOT 3NEKTPOALI B PaCTBOPE ANS TUTPOBAHMSA HA ANUTENbHOE BPEMS. SNEKTPOAbl HE O4€Hb XPYNKUe, HO
OHM TPebyIOT OCTOPOXKHOTO 0OpaLLEeHUs.

7.2 NoagroToBKa 3nMeKTPoaoB

7.2.1 [lo n nocrne ncnomnb30BaHWsA TLIATENBHO NPOTUPAIOT CTEKMNAHHBIN 3NEKTPOA YUCTON MATKOW ab-
CoOpOMpYIOLLEN TKaHbIO M OMOMACKWBAKOT BOAOW. KanomenbHbli 3NeKTpoA CPaBHEHUSA NPOTUPAIOT YMCTOM
MSArKOW abcopBUpyroLLENn TKaHbIO, OCTOPOXHO CHUMAIOT MYdTY U TLUATENbHO NPOTMPAIOT WNUQOBAHHLIE
NOBEPXHOCTH.

7.2.2 CasuraloT MyadTy U HECKOMBKUMM KarmisiM SMeKTpONMTa YBRAXKHSAIOT CTEKNSAHHbIE WNUdOBaH-
Hbl€ MOBEPXHOCTU, 3aTEM NITOTHO YCTAHABNMBAIOT MychTy U ONONACKUBAIOT 3NEKTPOZ, BOAOM.

7.2.3 MNepea KaxablM TUTPOBAHMEM NOMELLIAIOT NOATOTOBMIEHHbIE 3NEKTPOAbl B BOAY HE MEHee YeM
Ha 5 MUH, 3aTeM NPOTUPAIOT KOHUbI 3NEKTPOAOB YUCTON MArkon abcopOupyloLlei TKaHbIO.

7.3 MNMpoBepka anekTrpoaoB

7.3.1 TIpoBEPAIOT CUCTEMY «U3MEPUTENBHDINM NPUOOP — ANEeKTPoA» NPU UCNONb30BAHMU HOBOTO MpU-
Bopa, Npu yCTaHOBKE HOBbIX AMEKTPOAOB, a TAKKE NEPUOANYECKU, NOTPYXKaA NOOUEPEAHO INEKTPOAbl B XO-
poLuo nepemeLLaHHyIo CMeCb, COCTOSALLYIO n3
100 cm® gacmopmem Ana TutposaHus u ot 1,0 go 1,5 oM’ cnuptosoro pactsopa KOH koHueHTpauueii 0,1
MOSb/AM”.

7.3.2 Cucrtemy «M3MepuTenbHbI NPUOOP — SNEKTPOA» CHUTAIOT NPUroaAHON ANS NPUMEHEHUA, eCnu
noTeHuuan otnmyaerca 6onee Yem Ha 480 MB OT noTeHUMana Mexay TEMM e 3neKTpoaamu Npyu Norpyxe-
HUU MX B HEBOAHLIA KUCNOTHLIN BydepHbIn pacTBop (4.1).

MpumMmeyaHue — Ona nonyyeHnss BOCMPOU3BOAUMBIX 3HAYEHUI NOTEHUMANOB Heo6XxoaAUMO
TLWATENbHO NPOMbIBaTh 3MEKTPOAbI, COXPaHATb B YUUCTOTE CTEKIMSAHHOE WNUGOBAHHOE COEAUHEHNE N pery-
NAPHO NPOBEPATb ANEKTPOAbI, T. K. 3arpsi3HEHUE MOXET Bbi3BaTb HEONPEAENEHHbIE HEYCTONYUBLIE 3HAYe-
HWUA NOTEHLMANoB. 3TO UMEET BTOPOCTENEHHOE 3HAYEHME, ECTNIN KOHEYHbIE TOYKW BbIGUPAIOT NO TOYKaM ne-
pernba KpUBOW TUTPOBAHUSA, U MOXKET UMETb BOMNbLIOE 3HAYEHUE, ECNIU KOHEYHbIE TOYKU TUTPOBAHUA BbIOU-
patoT No NPOU3BOSLHO YCTAHOBIIEHHbIM MOTEHLMaNam SYEnku.

8 CtaHpapTu3auus annaparypbl

8.1 OnpepeneHne nNokasaHMin M3mMepuTenbHoro npuéopa ana HeBoAHbIX 6ydepHbIX pacTBo-
pPOB, COOTBETCTBYHLWMNX KUCIIOTHbIM KOHEYHbLIM TOYKaM

Ons BbiBopa KOHEYHOW TOYKM TUTPOBAHMUSA MPU OTCYTCTBMM YETKUX TOYEK nepermba Ha KpUBOW TUT-
pOBaHMA ANA KaXgoW napbl 3MNeKTPOAOB E€XEAHEBHO ONpeensAlT NoKasaHMs U3MEepuTEnbHOro npubopa,
NOnyYeHHble C HEBOAHbIM KMCINOTHbIM (4.1) 1 WenoYHbIM (4.2) BydepHbiMKU pacTBOpamu.

8.2 [oTOBAT 3MEKTPOAbI NO 7.2 NOTrPY>XEHMEM Ha 5 MUH B NepeMeLuMBaemMblil HeBOAHbIN GydepHblii
pacTBOp npu TeMnepaType B npegenax 2 °C oT TemnepaTypbl TUTPOBaHUS. PerncTpupytor 3Ha4eHne noTeH-
uuana anekTpoaoB. OTU NOKasaHWsA NPUHUMAKOT Kak KOHEYHbIe TOYKM HA KPUBbIX TUTPOBAHUSA, HE UMEIOLLUX
Touek nepernba.
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9 OnpeaeneHne o6WeEro KUCMOTHOrO YUCNa U KUCFIOTHOIO YMCNa CUMbHbIX
KUCnor

9.1 B cTrakaH ana tutposanusa (5.1.6) BMeCTVIMOCTbIO 250 cm® NepeHOCAT B3BELLEHHYIO UCNLITYEMYIO
npoby B cooTBeTcTBUU C Tabnuuein 1. flob6aensiot 125 oM’ pacreoputens Ans TuTpoanus (4.13). MFotosAT
anekTpoabl No 7.2.

MoMewaloT crakaH Ha wraTtus AnsA TuTpoBaHua (5.1.7) u perynupyiot ero nonoxeHue Tak, 4Ytobbl
anekTpoab! 6binu NOrpy>xeHbl HaNoNoBuHy. BkntoyaloT mewanky (5.1.4) n ycraHaBnMBalOT CKOPOCTb, obec-
neynBaloLLyIo 3HepruyHoe nepemMelumsaHue 6e3 pasdbpbi3aruBaHMs U BOBNEYEHUS B PACTBOP BO3ayxa.

Ta6nuuya 1 - Macca npoGbl 4N NPOBEAEHUS UCTILITAHUS

3HaueHne KUCNOTHOro Ynucna Macca npo6bl A58 UCTbITaHUS, T TOYHOCTb B3BELUMBAHUS, I
Ot 0,5 no 1,0 BKnIOM. 20,0+20 0,10
»1,0» 50 » 50+05 0,02
» 50 » 20,0 » 1,0£0.1 0,005
» 20,0 » 100,0 » 0,25+ 0,02 0,001
» 100,0 » 250,0 » 0,10 £ 0,01 0,0005

9.2 HanonHstor  GroopeTky  cnuptoBbiM  pactBopoMm  KOH  (4.10)  KOHUeHTpauumel
0,1 monb/aM® n nomMeLlaloT B annapart B cbope, crneas 3a TeM, YToObl KOHYMK BIOpeTKM Obin NOrpy>xeH npu-
6nu3uTenbHO Ha 25 MM B XMAKOCTb B CTakaHe. PerncTpupylor ucxoaHble nokasaHwusi 61opetku u usmepu-
TenbHoro npubopa (noTeHumnan sueiiku).

9.3 MeToa py4yHOro TUTpOBaHUSA

931 Ho6asnsT HebGonblwKMMK nopuusmu cnuptoBoit pactBop KOH (4.10) koHueHTpauuei 0,1
Monb/AM® 1 nocre yCTaHOBMEHMS NOCTOSIHHOMO MOTEHLMAna perucTpupyioT nokasanus GIOpeTkU U uamepu-
TenbHOro npubopa.

MpuMedyaHue —TloTeHUman A4Yeliku CYUTAIOT NOCTOSAHHLIM, €CNU OH U3MEHSIeTCA He Gonee
4yeM Ha 5 mB/MuH. 310 osHaqaeT YTO HEOOX0aAMMO OT 1 A0 2 MUH ANA U3MEeHeHus noteHumana Ha 100 mB
npu gobasneHun 0,05 oM’ pacteopa. MNpu godasneHun 0,1 oM’ pactBopa Heo6xoaumo ot 3 Ao 5 MuH Ans
U3MeHeHuna noTeHumnana Ha 100 mB.

9.3.2 B Hauyane TUTpOBaHMA U HA KaXXgoM MocneaylowemM yy4acrtke (B Toukax neperuba), korga Ao-

6aBneHne 0,1 cm® cnuptoBoro pacteopa KOH koHueHTpauuen 0,1 MOJ‘Ib/,lJ,M BbI3bIBAET U3MEHEHUE MOTEH-
yuana 6onee yem Ha 30 MB, gobaensioT nopummn pactsopa no 0,05 oM.

9.3.3 Ha I'IpOMG)KyTO‘-IHbIX y4yactkax (nnato), koraa ao6aenenue 0,1 om® cnupTtosoro pacrtsopa KOH
KOHLieHTpaLmeit 0,1 MOMb/AM® BbI3bIBAET U3MEHEHNE noteHumana meHee yem Ha 30 MB, yBennmumBaiotr 06b-
eM TUTPYIOLLEro pacTeopa Tak, 4ToObl OAHOKPATHO BBEAEHHAs NOpUUs pacTBopa Bbi3Bana U3MeHeHue no-
TeHumana He 6onee yem Ha 30 mB.

9.3.4 TUTpOBaHNe 3aBePLUAIOT, KOrAa nocne fobasnexus 0,1 oM pacteopa KOH noteHuman name-
HUTCA MeHee yeM Ha 5 MB, a onpeaensieMblii MOTEHUMan CUCTEMbI YKa3biBAET Ha TO, YTO TUTPYEMbIN pac-
TBOP AIBNAETCA Oonee LenoYHbIM, YeM HEBOAHBIN LLenoYHoi BydepHblit pacTeop.

9.3.5 YpansioT TUTPyEeMbIli pacTBOP U MPOMbIBAIOT SMEKTPOAbl U KOHYMK GIOPETKM pacTBopuTenemM
AnA TUTPOBaHMUA, 3aTeM 2-NPonaHosioM U B KOHLE — AUCTMANMPOBaHHOW BOAON. MorpyxatoT anekTpoabl B
AUCTUNMUPOBAHHYIO BOAY HE MEHEee YeM Ha 5 MUH nepea cneayloLwwuM TUTPOBAHUMEM ANA BOCCTAHOBMEHUS
BOJHOMO reneBoro Cnos CTEKMSAHHOTO SNeKTpoAa. XpaHAT SnekTpoAbl B AUCTUINMPOBAaHHOW Boae. Mpu
3arpsASHEHNM ANEKTPOAbI OYUNLLAIOT B COOTBETCTBUM C pa3gerniom 7.

9.4 MeToa aBTOMaTU4Y€CKOro TUTPOBAHUA

9.4.1 HactpauBaioT annapat B COOTBETCTBUM C MHCTPYKUMSAMMU WU3TOTOBUTENA, YTOObI BbINONHUTL
TpeboBaHMsA K PeXxMMy PaBHOBECHOIO MOTEHLMana, yCTaHOBMEHHbIE ANS PYYHOrO TUTPOBaHMSI B COOTBETCT-
BUK C npmmeanmeM k 9.3.1, n/unu obecneyntb NEPEMeEHHYIO0 gI'IOCTOFIHHyIO) CKOPOCTb Mogayn TUTpaHTa me-
Hee 0,2 cM*/MuH npu TUTPOBAHUM U NPeanoYTUTENbHO 0,05 cM™/MUH B TOYKax nepernbda u B KOHEYHOW TOuKe,
COOTBETCTBYIOLLEA TOYKE MPY TUTPOBAHUWU CBEXEMPUIOTOBNEHHOIO CTAHAAPTHOrO HEBOAHOIO LLUEMOYHOrO
GydepHoro pacreopa.

9.4.2 MpogomkaloT aBTOMaTU4ECKOE TUTPOBAHNE U 3aNUCLIBAIOT MOTEHLMOMETPUYECKUE KPUBBIE
UK NPOU3BOAHBIE KPUBLIE, ECNN UCTIONB3YIOT COOTBETCTBYIOLLEE 060pyaoBaHue.
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9.4.3 Tutpyiot cnupToBbiM pactBopom KOH koHueHTpaumen 0,1 MOJ‘Ib/,lJ,M3 [0 NOnyYeHUs NoCTOosH-
HOro noTeHuuana (Hanpumep, M3M8HeHMe noTeHumana MeHee

5 mB npu go6asnexuu 0,1 oM’ pactBopa KOH (aBTomaTuyeckan kOHe4Has TO4ka) unu 4o Tex nop,
NnoKa U3MEHEHUE He MOKAKET, YTO pacTBOp Bonee LenoYyHOW, YeM CBEXENPUTrOTOBNEHHbIM HEBOAHBIN Lie-
noyHon 6ydepHbI pacTBop (KOHEYHasi ToUKa BbibpaHa npeaBapUTENbHO).

9.4.4 Tocne OKOHYaHUA TUTPOBAHMSA MPOMLIBAIOT INEKTPOAbl U KOHYMK OIOpeTku pactBopuTenem
Ana TUTPOBaHWA, 3aTeM 2-NpornaHosioM U B KOHLE AUCTUANUPOBAHHOW BOAOW. OrpyxaioT anekTpodbl B
AUCTUNNUMPOBAHHYIO BOAY HE MEHEee YeM Ha

5 MUH nepeq cneaylowmMMm TUTPOBAHUEM NSt BOCCTAHOBEHUA BOAHOIO reNeBoro Criosi CTeKNsHHOIo
anekrpoAa. XpaHaT aneKkTpoabl B AUCTUNNMPOBaAHHON BoAe. MNpu 3arpsisHEHUU 3NeKTPOoAbl OYMLLIAIOT B COOT-
BETCTBUM C pa3genom 7.

9.5 Xonoctoe TMTPOBaHue

BbinonHsloT xonocroe TutposaHue 125 oM’ pacTsoputens And TUTPOBaHUA Ha KaXAaylo cepmo
npo6. Mpwu pquOM TUTpoBaHun aobasnaiot cnuptoBon pacteop KOH koHueHTpauuen 0,1 monb/am’ nop-
unsivu no 0,05 cM> 1 PerucTPUpYIOT NOKa3aHUsi U3MEPUTENBHOTO NpuGopa 1 GIOPETKN NPU NONYYEHNU nep-
BOr0 NOCTOAAHHOrO NOKa3aHuA. ABTOMaTU4YeCckoe TUTPOBAHWE NPOBOAAT No 9.4.

10 OdhopmneHue pe3ynbLTaroB

PeSyJ'IbTaTbI PErnMCTPUPYIOT KakK KUCJTOTHOE YMUCIIO UITU KUCITOTHOE YUCIIO CUNbHBLIX KUCIIOT.

10.1 MeToa py4HOro TUTPOBAHUA

CTposAT rpaduk 3aBMCUMOCTW MOKa3aHUM usmepuTeanoro npubopa oT Ao6aBMeHHbIX 06bEMOB
cnuptoBoro pacteopa KOH ¢ koHueHTpauuen 0,1 Monb/am> (cM. pucyHok 2). OTMevaloT B Ka4eCTBE KOHEeY-
HOW TOYKU TOMbKO YETKO BbIPAXEHHYIO TOUKY nepernba, MakcumarnbHO O6MnuM3K0o pacnosiOKEHHYIO K NOTeHUua-
ny s4Yenku, COOTBETCTBYIOLLEMY MOTEHUMANY, NONYYEHHOMY CO CBEXEMNPUIOTOBMEHHLIM HEBOAHLIM KUCMOT-
HbIM UMK LWemnoYHbIM BydepHbIM pacTBopoM. Ecnu Touku nepernba nnoxo onpeaensitoTcs unu OTCyTCTBYIOT
(CM. PUCYHOK 2, KpuBas B), 3a KOHEYHYIO TOUYKY NMPUHUMAIOT NOTEHLMAn, NOJyYEHHbI C COOTBETCTBYIOLLMMU
HeBOAHbIMU BydepHbIMKU pacTBOpamMu.

Mpu TUTPOBaHMM OTPabOTaAHHBLIX MACEN 3a KOHEYHYIO TOYKY NPUHMMAIOT TOUKY Ha KPUBOMW, COOTBET-
CTBYIOLLYIO NOKa3aHWIO U3MEPUTENLHOTO NPUOOpa, MONYYEHHOMY Ha CBEXENPUIOTOBNEHHOM HEBOAHOM KM-
CNoTHOM BydpepHOM pacTBope.

n p mmMmedyaHuel — B Toukax nepernba kpuBon TUTpOBaHUA aobasneHue nopuun pacreopa
no 0,05 cM® BbI3bIBAET U3MEHEHNE MOTeHuMana Gonee Yem Ha 15 MB 1 He MeHee YeMm Ha 30 % Gonblue
3Ha4yeHus, NOSyYEHHOro Npu gob6asneHnn NpeabIAyLUMX U NOCNEeAyIoLWMX 0AUMHAKOBLIX nopumin. Onpeaenex-
Hbl€ TOYKM nepernda MOXHO Pa3NUUUTL TOMbKO HA y4acTKax Npu UCMONb30BAHUU OAWHAKOBBIX MOPLMIA pac-
TBOpUTENS ANSA TUTPOBAHUA.

MpumMmeuaHue 2 - CoMmectHasa paboTa, npoBoAMMAsA MO ONpeaeneHuio KUCNOTHOro Yucna
HOBbIX Macen, npucagok u oTpaboTaHHbIX Maces, nokasana Hanmuuue YeTkux Tovek nepermba aAna HOBbIX
Macen u Nnpucagok U HeveTkue ToYku nepernba nnum ux OTCYTCTBUE ANA OTpPaboTaHHbIX Macen.
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O6beM CNMPTOBOrO pacteBopa
KOH koHueHTpauueii 0,1 monsb/gm3 cm3

MpumeuvyaHne 1 -Ha HeKOTOpbIX U3MepuTesibHbIX Npubopax 3HakK noTeHumana npoTuMBO-
NOSTOXHbIW.

MpumevyaHune 2 - HaHeKOTOpbIX Npubopax OTHOLIEHNE MeXAy MOTeHLManoM CTeK/sH-
HOro 351eKkTpoja 1 nokasaHnem pH ToNbKo NPUGAN3UTESNBHO, Kak NOKa3aHO Ha PUCYHKE.

A - xonoctoe TUuTpoBaHne 125 cm3 pacTBopuTens 4/ TUTPOBaHUS;

B - 10,00 r oTpaboTaHHOrO0 MOTOPHOro Macna u 125 cm3 pacTBopuTens Ana TUTPoBaHMs. Tak Kak
YyeTKMe TOYKM nepermba OTCYTCTBYHOT, KOHEYHbIE TOYKM BbIOGMPAIOT MO MoKasaHWsAM M3MepUTeNIbHOro Npuobo-
pa, NoNy4YeHHbIM Ha ABYX HEBOAHbIX BydepHbIX pacTBopax;

C - 10,00 r macna, cogepxaliero cnabyw kucnoty, u 125 cm3 pactBoputens ans TutposaHus. Ko-
HeYHy0 TOYKY BblOMpaOT Ha MakCHManbHO BEPTUKa/IbHOM y4acTke KpUBOIA;

D - 10,00 r mMacna, cogepxatiero cnabble 7 CUNbHbIE KNCNOTbI, "
125 cm3 pacteoputensa AN TUTPOBaHUA. KOHeYHble TOUKM BbIGUPAOT Ha MakCUMasibHO BEPTUKa/IbHbIX y4a-
CTKax KpvBoii

PucyHok 2 - KpuBble TUTpOBaHusA

10.2 MeTog aBTOMATUYECKOIO TUTPOBAHMUA

OTMeyalT KOHeYHble TOYKU Ha KPUBbIX TUTPOBAHWA, MOJyYeHHbIX No 9.4, Tak Xe, Kak Ana metoga
pyyHoro TutposaHus (cm. 10.1).

10.3 BblyuncseHve gna pyvyHoro u asTomaTtuyeckoro metoga TUTPOBaHUA

BbluncnaioT obLiee KACAOTHOE YMCNO M KAC/IOTHOE YMCO0 CUAbHLIX KncnoT, Mr KOH Ha 1 r npo6ebl,
no coopmynam:

(U| K, ) -0, -361
- O
(c312-C 413)-56,1

KWUC/IOTHOE YNUCNO CUJIbHBIX KWUCMOT = , (]
T

roe Vi - obbem cnmptoBoro pactBopa KOH (4.11), ucnosib3oBaHHbIl AN TUTPOBAHUSA UCMbITYEMOA
npo6bl 40 KOHeYHOoW Toukn (cm. 10.1 nnam 10.2), cm3;

o6LLee KUCOTHOE YNCOo =
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Vo — 06bem cnuptoBoro pacresopa KOH (4.11), ucnonb30BaHHbIN AN XONOCTOro TUTPOBAHUS, cm3;

C; — (hakTnyeckas KOHUeHTpauusi cnuptoBoro pacrtsopa KOH (4.11), MOnb/AM>;

m — macca UCnbITyeMon npobbl, .

V, — obbem cnuptoBoro pactsopa KOH (4.11), ucnonb30BaHHbIA AN TUTPOBAHUST UCNLITYEMON
npoGbl 40 KOHEYHOI TOYKM, COOTBETCTBYIOLLEI NMOKA3aHUIO, NONYyHYEHHOMY C KMCIOTHbIM HEBOAHbLIM Bydhep-
HbIM pacTBopoMm (4.1), cM>;

¢4 — (hakTnyeckasn KOHUeHTpauusi cnuptoBoro pactesopa HCI (4.7), Monb/am>;

V3 — 06bem cnmptoBoro pactsopa HCI (4.7), ucnonb3oBaHHbIN AN TUTPOBAHUSA XO0NOCTON Npobbl A0
KOHEYHOW TOYKMU, COOTBETCTBYIOLLEN MOKA3aHMWIO, MOSTyY4EHHOMY C KUCIIOTHbIM HEBOAHbIM BydepHbiM pac-
TBOPOM (4.1), cM>.

11 Mpeun3nOHHOCTb

11.1 KucnorHoe yucno

11.1.1 MNoBTOPAEMOCTL (CXOAUMOCTb)

PacxoxaeHue mexay nocneoBaTenbHbIMU PE3yNbTaTtaMu UCTbITAHUA, NONYYEHHBIMU OAHUM U TEM
e onepaTopoM Ha OAHOM M TOM e 060pyAOBaHUM NPU MOCTOSAHHbLIX pabovnX yCnoBuAX Ha UAEHTUYHOM
UCMLITYEMOM MaTepuane npu HOPManbHOM U NPaBUITbHOM NPUMEHEHUU METO/a UCTILITAHUA B TEYEHUe Anu-
TENbHOrO BPEMEHU, MOXET MPEBLILLATL 3HAYEHUS!, NPUBEAEHHbIE B Tabnuue 2, TONbLKO B OJHOM Criyyae u3
20.

Tabnuua 2 — MoBTOPSAEMOCTb METOAA ONnpeAeneHust KUCMOTHOTO Yucna

HoBble macna u npucaaku B To4Kax neperw6a OTpaﬁOTaHHbIe Macia B KOHEYHbIX TOY-
Kkax 6ydepHbIX pacTBOpOB
Cnocob TuT-
poBaHus PyuHou ABTOMaTHYECKUI PyuHoi ABTOMaTUYECKUI
[MpoueHT oT
cpefHero 3aHaqe-
HUSI 7 6 5 12

11.1.2 Bocnpou3sBoauMOCTb

PacxoxaeHune mexay ABYMS €OWHWYHBIMU U HE3aBUCUMMBIMU pe3yrnbTaTamMu UCTMbITAHWIA, NOMyYeH-
HbIMW pa3HbIMU OnepaTopamu B pasHbix nabopaTtopusax Ha UAEHTUYHOM UCTILITYEMOM MaTepuare, Npu Hop-
ManbHOM W NPaBUIIbHOM MPUMEHEHWM METOAA UCMLITAHUS B TEYEHUE ANUTENbHOTO BPEMEHU, MOXET npe-
BbILLATL 3HAYEHUSA, NPUBEAEHHbIE B Tabnuue 3, ToNbko B 0g4HOM crnyyae u3 20.

Tabnuuya 3 — Bocnpon3soaumoCTb METOAA onpeaeneHusi KNCNOTHOro Yuena
HoBble Macna u npucagkum B TOMKax neperm6a OTpaGOTaHHbIe Macna B KOHEYHbIX TOY-
Kax GydepHbIX pacTBOpoB

Cnocob  TuUT-

poBaHus PyuHoui ABTOMaTUYECKUN Py4How ABTOMaTUYECKMIA
MpoueHT  oT

cpefHero sHaveHust 20 28 39 44

11.2 KUCNOTHOE YUCIIO CUNbHbIX KUCNOT
MpeunsnoHHOCTb onpeaeneHns KUCMOTHOrO YMCha CUMbHbIX KUCMOT HE YCTaHOBMIEHA, MOCKOSbKY
OHO peako BCTpevaeTCs Npu UCMbITaHMAX Macern.

12 MpoTokon ucnbiTaHuA

MpOTOKON MCMBbITAHMA AOIMKEH COAEPXKATb:

a) TN 1 NOSHYI0 MAEHTUMMKALIMIO UCNBbITYEMOr0 NPOAYKTA;
b) 0603HauYeHne HacToALLEro cTaHaapTa;

C) pesynbTaT ucnelTaHus (cMm. pasgen 10);

d) OTKMOHEHWE OT METOAMKUN HACTOSALLEro CcTaHaapTa;

€) paTy NpOBEeAEHUS UCTILITAHUSA.
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(1]

(2]

(3]

ISO 6618

ISO 3771

ISO 7537

roCcTISO 6619—2013

Buonuorpadua

Petroleum products and lubricants — Neutralization number — Colour-indicator
titration method

(Hedtenpoayktbl u cmaskn. KncnotHoe uncno. Metoa TUTPOBaHUA C LBETHLIM
UHANKATOPOM)

Petroleum products — Total base number — Perchloric acid potentiometric titra-
tion method

(Hedrenpoayktbl. Obuee wenovHoe uducno. Metoa MNOTEHLUMOMETPUYECKOTO
TUTPOBAHMA XIOPHOW KUCNOTON)

Petroleum products — Determination of total acid number — Semi-micro colour-
indicator titration method

(HedbrenpoaykTtbl. OnpeaenexHue obLuen KMCNOTHOCTU. MonyMupoMeToa TUTpo-
BaHWA C UBETHbIM UHANKATOPOM)
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YK 665.344.364:006.354 MKC 75.080 IDT

KnioueBble crioBa: He()TENPOAYKTbI, CMA304HbIE MaTepuarnbl, YACIIO HEWTpanu3auum, noTeHuuoMeTpude-
CKOE TUTpOBaHUe
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