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M EXTOCYAAPCTUBEHHGBbB # CTAHAOAPT

HethTenpoZyKTbl 1 CMa3oUHbIe MaTepuans
4ncno HEI7ITPAIII/I3ALI,I/II/I

MeTog noTeHLMoOMeTpUYeCcKoro TMTpoBaHuA

Petroleum products and lubricants. Neutralization number.
Potentiomctric titration method

[ara sBefieHns 1997-07-01

1 HasHayeHue 1 06nacTb NPUMEHeHUs

11 HacTosAwmwnii cTaHAapT ycTaHaBAMBaeT MeTOA onpeAeneHms o6Lero KMCNOTHOrO Yncna, KUcnoT-
HOr0 yncna CUbHbIX KUCNOT, KUCMOTHOCTW, OOLLEro LWeso4YHOro 4Yucna, LWeno4yHoro yYmcna CubHbIX
wenoyeli B HepTenpofyKTax M CMas3ouHbiX MaTepuanax. OH MPUMEHUM [1s ONpefeneHns KUCNoT ¢
KOHCTaHTOW Auccoumaumn 6onblie 10  cnabble KMCNOTbl C KOHCTAHTOW Aguccoumauymm MmeHee 10*9 He
MeLLalT OnpejesieHunto.

MpumeyaHne —B TOBapHbIX 1 OTPABOTaHHbLIX Macnax COeAMHEHNS KUCMNOMO XapakTepa BK/KOYaloT opra-
HNYECKME U MUHEpaNbHbIE KUCMOTbI, 3UPbI, (hEHOSbHbIE COBAUHEHMUS, NTAKTOHbI. CMOJIbl, CONM TSOKENbIX METan/Ios,
CO/MM aMMOHVA 1 ApYyruX cnabblXx OCHOBaHWIA, CONM MHOrOOCHOBHbIX KMUC/IOT, & Takke I/IHFI/I6I/ITOpr 1 [IETEPreHTbl.

12 3TOT MeToj XapakTepusyeT OTHOCWUTENbHOE M3MeHeHWe Macen B MPOLLECCE OKWUCNEHUS, He
3aBucALlee OT LBeTa W Apyrux CBOWCTB Maces.

HecmoTpa Ha TO. 4YTO TUTPOBAHWE MNPOBOAAT B YCNOBMUAX PaBHOBECUS, METOJ He MPUMEHAIT ANA
n3mMepeHns abCoNOTHOrO KNCAOTHOTO UK LLeIOYHOr0 Yncna, N0 KOTOPOMY MOXHO OMpeAeinTb noBefeHne
macsa B YCNoBUAX aKcnayarayuu. He ycTaHOB/IeHa 3aBMCMMOCTb MEXAY MOBEAEHMEM Macna npu Kopposuu
N KUCNOTHBIMMW W LLENOYHBIMU YUCaMU.

MpumevyaHne —MeToj LBETHOTO UHANKATOPHOIO TUTPOBaHWA yKasaH B TOCT 28255. KucnotHble uncna,
NoJTyYeHHbIe NOTEHLIIOMErPUYCCKUM METOA0M, MOTYT COOTBETCTBOBAT b UMM HET NMOsTyyYeHHbIM no meTtogy MOCT 28255,
HO 06bIYHO OHW TOrO e MopsaKa.

1.3 ToBapHble N 0TpaboTaHHble HeTENPOLYKTbI MOrYT COAepXaTb KUCNOTHble KOMMOHEHTbI, NpuU-
CYTCTBYIOLLME KaK npucagku wnv Kak NpofykTbl pacnafa, o6pa3oBaBlIMECs B YC/OBUAX 3Kcrayartauuu,
Hanpumep MpoAYyKTbl OKucneHns. OTHOCUTENbHOE KOMMYECTBO 3TUX BELLECTB MOXET ObiTb OMnpefeneHo
TUTPOBAHWEM LLENoYamu.

KuncnotHoe 4nc/io NO3BOMAET OLLEHWUTb KOJIMYECTBO KWUCNOTHLIX KOMMOHEHTOB Macna B YC/I0BMAX
ncnoiTaHnsa. KMCnoTHOe Ync/io NPpUMEHAETCA B Ka4eCTBe PYKOBOACTBA A1 KOHTPO/IA Ka4eCcTBa CMa3oyHOro
macna.

MHorga ero ncnosb3ytoT KaK OLEHKY Xapakrepa U3MeHeHUs CMa3oyHoro matepuana npy aKcnayaraymn.

CopeprkaHvie KOMMOHEHTOB CieAyeT ycTaHaBVMBaTh OMbITHLIM MyTeM. TaK KaK MHOXECTBO NPOAYKTOB
OKUCNEHUA ABNSETCA MPWUYMHON MOBbIWEHWA KUCNOTHOFO YuMCAa U OpraHM4yeckume KWCnoTbl 06nagatoT
pasnnUYHbIMU KOPPO3MOHHBIMM CBOCTBAMU, NPeACTaaTeHHbIE METOA Henb3s NPUMEHATL AN oNpeaeneHns
KOPPO3MOHHOCTN Mac/ia B YCN0BMAX 3KCnayatauun. He ycTaHoaseHa 3aBUCUMOCTb MEXAY KWCOTHbLL
YMNCIOM M KOPPO3MOHHOW arpeccMBHOCTbLIO Macna Mo OTHOLIEHWIO K MeTaniam.

KncnoTHoe 4nmcno MOXHO onpefennTb B KOMMNayHANPOBaHHbIX MOTOPHbLIX Macnax.

HacToswwii cTaHaapT He pacnpocTpaHseTCA Ha 3NeKTPOMN30NALNOHHbIE Macna.

JononHeHuns, oTpaxaroLne noTpe6HOCTU HApOAHOr0 X03AACTBa, BblAeNeHbl KYpPCUBOM.

M3paHve ouumansHoe
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2 HopmaTtuBHble CCbINKK

B HacToAweM cTaHAapTe MCNOMb30BaHbl CCbINKN Ha Cregyloline ctaHaapTbl:

FOCT 1770—74 Mocypa mepHas nabopatopHas CTeknaHHaA. LlmanHapbl, MeH3ypKu, Konibbl, Npo-
6vpku. Ob6LLMe TeEXHUYECKNe ycnosus

FOCT 2517—85 He(Tb 1 HepTenpoAyKTbl. MeToabl 0T60pa Npob

FOCT 3118—77 Kwucnota cofisHad. TeXHUYecKne ycnosus

FOCT 4107—78 bapusa rugpookuch 8-sofHas. TexHUYECKue yCnoBus

FOCT 4204—77 Kwucnota cepHas. TexXHUYeCcKue yCnoBus

FOCT 4220—75 Kanuii AByXpOMOBOKUCABIA. TeXHUYeCKne ycnosus

FOCT 4234—77 Kanuit xnopucTblii. TeXHUYECKME YCNOBUA

FOCT 4919.2—77 PeakTuBbl 1 0C060 YncTble BewecTBa. MeTogbl NPUroToBAeHNA 6yhepHbIX pacT-
BOPOB

FOCT 5789—78 Tonyon. TexHUYecKne ycnosus

FOCT 18300—87 CnupT 3TUNOBbIA PEKTUDUKOBAHHBIN TEXHUYECKNIA. TEXHUYECKNE YCN0BMS

FOCT 24363—80 KasHa ruapookuch. TexHuyeckune ycnosus

FOCT 25336—82 MMocypa v obopyaoBaHMe nabopaTopHble CTEKNAAHHbIE. TUMbl, OCHOBHbIE NapamMmeT-
pbl 1 pas3mepbl

FOCT 25794.1—82 PeakTuBbl. MeTofbl NPUrOTOBNEHUS TUTPOBAHHbLIX PACTBOPOB A/ KWUC/IOTHO-
OCHOBHOIO TUTPOBaHMUSA

FOCT 29228—91 (NCO 835-2—81) MMocyga nabopatopHas CTeKNsHHasA. MuneTkn rpagyvpoBaH-
Hble. YacTb 2. MnneTkn rpagympoBaHHble 6€3 yCTaHOBNEHHOTO BPEMEHU O0XWAaHUA

FOCT 29252—91 (NCO 385-2—84) [locyfa nabopaTopHas cTeknsaHHasA. bopeTkn. YacTb 2. bropet-
K1 6e3 BPEMEHMW 0XMNAaHNA

FOCT 29255—91 (MCO 6618—87) HedhTenpoAyKTbl 1 CMa30oyHble MaTepuanbl. OnpegeneHne yncna
HeliTpanun3ayMum MeTOAOM LBETHOT0 MHAWKATOPHOIO TUTPOBAaHMWSA

3 OnpegeneHus

B HacTosAlem cTaHfapTe NPUMEHAIOT ClefyoLne TEPMUHBI:

3.1 O6wee kucnotHoe uncno K\ (cymmapHoe KMCAOTHOE YMUCAO0 CUMbHBLIX U cnabbiX KUCNOT) —
KONMYECTBO LLEN0YMN, BbIPAXEHHOE B Muaaurpammax rugpookumcu kanua (KOH) Ha 1 r obpasua,
Heobxogmmoe AnA MNOTEHLMOMETPUYECKOrO0 TUTPOBAHUSA WCMbITYEMOW Maccbl B OMpefeNeHHOM
pacTBOpuUTene 0T HayanbHOr0 MOKa3aHWs W3MepUTeNnbHOro npubopa L0 NOKa3aHWA CBEXENpUroTos-
NEHHOTOo WenoYHoro HeBOAHOTro 6ydepHOro pacTsopa MAM YeTKOW TOUYKM Nepernba, Kak ykasaHo B
cTaHpjaprTe.

3.2 K1CnoTHOe 4Mcno cuiibHbIX KMCNOT Ki — KONMYECTBO LLe0YKn, BblpaXXeHHOe B MUAUTpaMMax
rngpookucn kanua (KOH) Ha 1 r obpasya, Heobxogumoe AN MOTEHLUOMETPUYECKOrO TUTPOBAHUA
UCMbITYeMON Maccbl B OMpefeneHHOM pacTBOpUTeNe OT HayanbHOro MoKa3aHUs W3MepuUTenbHOro
npubopa 40 NOKasaHUS CBEXENPUTrOTOB/IEHHOTO KUC/MOTHOrO HEBOJINOr0 pacTBopa WAM YETKON TOYKM
nepernba, Kak ykasaHo B cTaHgapTe.

3.3 KucnoTHocTb — KONNYECTBO LUEN0YM, Bbipa>KeHHOe B MWunrpammax rugpookncu kanud (KOH)
Ha 100 c.o6pasua, Heobxoaumoe Ans NMOTEHUMOMETPUYECKOro TUTPOBaHMA UCNLITYEMO MaccChl B onpeje-
NEHHOM pacTBOpPUTENe —OT HaYyaNbHOro NOKasaHWs U3MepPUTENbHOro Npubopa 40 NOKa3aHWs CBEXKEeNpUroToB-
NEHHOTO LLENOYHOr0 HEBOAHOTO GydhepHOro pacTBOpa MAM YeTKOM TOYKM nepernba, Kak ykasaHo B CTaHgapTe.

3.4 O6uee wenoyHoe yncno LLL? — KOANYECTBO LEN0YN, BbIPAXKEHHOE B MUAIUTpaMMax rmgpooK1cK
kanna (KOH) Ha | r o6pasua, Heobxoanmoe Ans NOTeHLMOMe T PUYECKOro TUTPOBaHUSA UCMbITYEMON Macehl
B OnpefefeHHoOM pacTBOpPWTeENe OT HauvyalbHOro MnokasaHus W3MepuTENbHOro npubopa [0 NoKasaHus
CBE>KENpPUroTOBNEHHOTO KMCNOro HeBOAHOro GychepHOro pacTBopa Uan YeTKOW TOUYKKM nepernba, Kak ykasaHo
B CTaHgapTe.

3.5 LLleno4yHoe 4Mcno CUMbHbIX OCHOBaHMIA LLL/ —KONMYecTBO LUENOYM, BbIPAXKEHHOE B MUAAMTpaMMaXx
rugpookucu kanua (KOH) Ha 11 obpasua, Heobxoaumoe Ans noTeHUUOMETPUYECKOr0 TUTPOBAHNS UCTbITYe-
MOV4 Macchl B ONpefeNeHHOM pacTBOpPUTENe OT HauyanbHOro NoKasaHus M3MepuTenbIoro npuéopa Ao NokasaHus
CBE>KEMNPUr0TOBNEHHONO LLENOYHOTO HEBOAHOTO 6ychepHOro pacTBOpa MM YeTKO TOUYKN nepernba, Kak ykasaHo
B CTaHjapTe.
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4 CywHocTb MeTofa

Maccy Ans UcnblTaHWs PacTBOPSIOT B ONPe/eNeHHOM PacTBOPUTeNe U TUTPYIOT MOTEHUHOMETPHYECKN
CNMPTOBLIM PacTBOPOM TFUAPOOKUCU Kanusi UAU CONSIHOW KUCMOTbl MPW MCMONb30BaHWMW CTEKNSHHOIO,
KanoMenbHOro UIN X10pcepebpaHOro 3N1eKTPOAO0B.

MokasaHWs M3MepUTeNbLHOro NpMGopa HaHOCAT Ha rpaduK BPYYHYH WM aBTOMATUYeCKW OTHOCU-
TeNbHO COOTBETCTBYHLIMX 06LEMOB TUTPYIOLLEro pacTBopa. bepyT TO/MbKO YeTKMe TOYKM nepernba Ha
KPUBOW TUTpPOBaHMA. B ciyyae, Korga Ha KpMBOI HET YeTKOM TOUKM nepermba, KOHeYHble TOUKM 6epyT Mo
NnoKasaHusIM U3MepUTENbHOro Npu6opa, COOTBETCTBYIOLLMM MOKA3aHUAM NS HEBOAHbIX KUCAOTHbIX U
LLLeNOYHbIX BY(hepHbIX PacTBOPOB.

5 PeaKTuBblI

[ng aHanusa NPUMEHAIOT peakTVBbl X.4. WK Y.g.a. U TONbKO AUCTUANNPOBAHHYIO BOAY WIW BOAY
3KBUBANEHTHOM YMCTOTbI.

S.1 HeBogHbIli Kncnblii 6ydepHbIi pacrsop

5.1.1 10cm' 6ydepHoro ucxogHoro pacteopa J1 (5.5.1) go6asnaoT kK 100 cmj pacTBOpUTENs Ans
TUTPOBaHMA. NpuUMeHAoT B TeyeHne 1u.

5.1.2 50 cm' 6ydhepHoro ncxogHoro pacteopa A (5.5.2).

5.2 HeBo/HbIN WeNoYHo 6ytepHbIii pacrsop

10 cm’ 6yhepHOro ncxogHoro pacteopa B (5.6) gobaatatoT k 100 cM* pacTBOpUTENs 418 TUTPOBAHUA.
MpuMeHAOT B TeueHne 1u.

5.3 2,4,6-Tpumetunnupungun (y-konauguu) (J1/, = 121,18), 6ecyBeTHbI, C NpegenamMmu KuneHus
168‘C—170*C 1 koapduuneHToM npenomneHmsa (mM*°) 1,4982+0,0005. PeakTuB XpaHAT Haj aKTUBUPO-
BaHHbLIM a/lOMUHNEM B TEMHOM CKNSHKE.

5.3.1 Kanuu ¢hTareBokucnblii Bucablit (buhTanaT KaamH) — N0 COOTBETCTBYHLWEN HOPMATWBHOI
LOKYMeHT auuu.

5.4 M-HKkTpotheHon (J1/r= 139,11), 6nefgHO-XeNTbliA, C TemnepaTypoi nnaeneHmns 96 *C—97 "C
unn ¢ TpeboBaHWAMM K KauyecTBy — MO COOTBETCTBYHLEA HOPMATWBHOW AOKYMeHTauuu. PeakTus
XPaHAT B TEMHOMN CKNSAHKE.

5.5 ByepHbIit cxoaHbIn pacTteop /1

5.5.1 TwaTenbHo B3BewwnBaT (24.2K0.1) r 2.4.6-TpumeTunnmpuaHHa (y-KONnugnHa) u nepeHo-
CAT B MepHYy Konby BMecTMMoOCTbi0 1 am*, cogepxawyto 100 cm* 6e3BogHOro nponaH-2-ona (5.9 u
5.9.1) nnn ataHona (5.9.2). 3aTemM M3 MEPHOTO LUANHAPA BMECTUMOCTbIO 1AM’ f06aBNAOT B KONGY npu
HenpepbiBHOM nepemewunBaHuy (150/c,+5) cM* 0,2 Monb/gM* CNMPTOBOrO pacTBOpa COMSAHON KMUCNOTbI
(5.8) (¢, —nCTMHHAA KOHUEHTpauus pacTeopa COMSHOW KUCAOTbI, YCTaHOBMEHHAA NpPU rpagjyupoBKe).
[o6asnaoT go 1 AM* nponaH-2-010M MAW 3TaHONOM W TWATENbHO MepemMewunBatoT. MpUMeHAT B
TeyeHne OAHOro Mecsua.

5.5.2 MpuOoTCYyTCTBUN y-KablnjuHa roTOBAT Kucnblii By()>epHblii pacTBOp 6uchTawTa kaTa (pH = 4).
O wm npuroTosnenns | am' 6ycdepHoro pacTeopa (10,20+0,01) r nepeKpucTanM3oBaHHOro burawTa KaTs
pacTeopatloT B 20—50 CM' CBEXKENPOKNUNAYEHHON 4UCT ablMpOBaHHOI BOAbI, PACTBOP KOAMYECTBEHHO NEPEHO-
CAT B MepHYyl0 K0Aby BMECTUMOCTbLIO 1 AM' 1 Npu NOCTOSHHOM NepeMeLlnBaHuM LOBOAAT 06beM A0 MeTKW
MPOKUMNSAYEHHO! AMCTablpoBaHHO BOAON. [onyckaeTcs roToBUTb 6GydepHbIii pacTBop n3 dukcaHana budg-
Tanata KaT4d gna pH-meTpun.

5.6 ByepHbIil ncxoaHbIn pacTeop B

TuwaTensHo B3BewnBalT (27.8+0,1) r.«-HUTPOGEHONA U MEPEHOCAT B MEPHYHO KOOy BMECTUMOCTLIO
1am*, cogepxawyto 100 cm* 6e3BogHoro nponaH-2-ona (5.9 n 5.9.1) unm staHona (5.9.2). 3atem u3
MEpPHOro uuAnHApa BMecTUMOCTbi0 500 cM* npu HenpepbIBHOM MNepeMelnBaHMM [J06aBnsal0T B KONby
(50/c2t1) cm* 0,2 monb/gm™ cnupToBOro pacTBopa rugpookucn kanms (5.12) (c2—wucTUHHAA KOHUEHTpa-
LuMa pacteopa, YyCTaHOBAeHHas npu rpagynpoBke). [onusaioT [0 MeTKM i AM* nponaH-2-0/0M Wau
9TaHONOM W TLaTeNbHO NepemeLlnBaloT. VIcnonb3yroT pacTBOp B TEYEHWe O4HOI0 Mecaua.

5.7 ConsiHaa KucnoTa, cnupToBbIA pactBop, ¢ (HO) = 0,1 monb/gm*.

571 9 cm* consHolt kucnotel no MOCT 3118 (p* = 1,17—1,19r/cm') cmewwimsaloT ¢ 1 AM* 6e3Bog-
Horo nponau-2-ona (5.9) am ¢ 1amM3 3TWN0BOrO cCNMpTa.

MonsipHyo KOHUeHTpaumnio (cf, npoBepAldT He pe>Ke OLHOro pasa B 2 HeAenn C NOrpewHOCTbio
He 6o0nee 0.0005 mMonb/gM* MOTeHUMOMETPUYECKUM TuTpoBaHuem (8+0,25) cm* 0.1 mons/gm* cnmpTo-

95 3
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roro pacTeopa rmapookucy Kanms (5.11), pacTBOPEHHOro B 125 cmj Bonbl, HE COAEPXKALLE yrnekucnoro
rasa.

MonsipHy0 KOHLEHTpauuio pacTBopa ConaHoW KucnoThl onpegenstoT no FOCT 25794.1.

5.8 ConsiHasa KucnoTa, cnupToBbIiA pactBop, ¢ (HCI) = 0,2 monb/gm'. TOTOBAT pacTBOp U ycTaHaB-
NNBAIOT MONSAPHYIO KOHUEHTpauuio, Kak ykasaHo B 5.7.1, npu atom 6epyT 18 cM* CONAHON KWUCNOTbI
<p,0=1,17-1,19 r/cm3.

5.9 MponaH-2-0n1 6e3BOAHbLIN, cogepxawuii meHee 0,1 % (no macce) Bonbl. Ecnn HeT 06e3Bo-
XXEHHOr0 peakTMBa, ero MOXHO NPUroTOBUTL ChedylowiMm 06pa3oM: MponaH-2-0n MeperoHAT, Uc-
Nnonb3ysa KOJMIOHKY C OMNpefefieHHbIM YUC/IOM TeOpeTUYecKMX Tapeniok, nepsble 10 % u nocnegHue
(hpakuny BbINNBAIOT UM UCMONL3YIOT MONEKYNAPHbIE cuTa TUna JInnae 4A‘> nponyckas pacTBOpUTE/b
yepes KOMOHKY, 3aN0/IHEHHYIO MONEKYNAPHbIMM cuTamm KpaTHocTh 1:10 (1 yacTb MONEKYNAPHbIX CUT
n 10 yacTeii pacTeopuTens).

5.9.1 CnupT 3aTunosblii Ho FTOCT 18300, BbICLIErO COPTAa, NeperHaHHbii B Konbe ¢ fethnerMaTopoMm.

5.9.2 Tonyon no NOCT 5789.

5.10 Kanwuii xnopucTtblii Ho TOCT 4234.

[0TOBAT HacblleHHbIV pacTBop xnopuctoro kanus (KCI) B Boge.

5.11 MupooKuch Kanus, cnupToBblit pacTeop, ¢ (KOH)=0,1 monb/gm3.

5.11.1 fob6asnsoT (6+0.1) r rugpookmcn kanua (KOH) no FOCT 24363 npubnnsmtensHo K 1 am3
6e3sogHOro nponan-2-ona (5.9) uam Kk | gm' aTaHona B Kon6e BMECTUMOCTbIO 2 AM3. AKKYpaTHO KUNATAT
C 06paTHbIM XONOAWNbHUKOM B TeyeHMe 10 MWH, NOCNe 4Yero BCTPSAXMBAKOT O MNOJIHOTO PacTBOPEHMA.
[ob6aBnatoT He MeHee 2 T rugpookucu 6apus Ba(OH), n cHoBa akkypaTHO KUNATAT 5—10 MUH.

PacTBOp 0CTaBNAOT Ha 2 AHA U (PUABTPYIOT XMAKOCTb Yepe3 CTEKNAHHbIA AN 6yMaxHbIA GuabTp.
XpaHAT pacTBOpP B XMMUYECKUN CTONKOW CKASIHKE.

BropeTka fgo/mkHa 6bITb CHabXeHa TPY6KOM C HATPOHHON W3BECTbIO AN MEBONIOKHHCTBIM CUAMKAT-
HbIM abcopbeHTOoM, nornowatowmnm CO,.

PacTBOp He [O/MKEH KOHTAKTMPOBaTb C PE3NHOBOWN MNPOOKONM, 3aKkpblBalOLWEel CKASHKY, WAWM CO
CMa3KOo, yNNOTHAIOLLEeA CTEKNAHHYIO NPO6KY.

[Ona ycTaHOBKWM MONAPHONM KOHUeHTpauuu pacteopsitoT 0,1—0,15 r 6udtanata Kanua (Bbicy-
LWWEHHOTOo B TeyeHne 2 4 npu Temnepatype 105 "C), B3BeLWEHHOr0 ¢ TOYHOCTbIO A0 0.0002 r. B 100 cm3
BOAbI, He cojepiKallell YrnekKnucnoro rasa.

JlonyckaeTcs roToBuMTb pacTBop bupTanaTa kaTs no FOCT 4919.2, Tabmmua 2.

5.11.2 ManspHyt0 KOHLEHTpauuio pacTsopa rMapookucu KaTsa (Cj, MONb/AM™* onpefenstoT HO
FOCT 25794.1.

3a pe3ynbTaT onpege.leHns NpuHUMAT cpefHeapudMeTUecKoe 3HaUeHe He MeHee Tpex OnpeseneHuni,
oTAnuawLmxesa He 6onee yem Ha 0,0005 monb/gm/ .

MOnspHY0 KOHLEeHTpaLmio pacTBopa rNMapooKUCK Kanns NpoBepstoT HEe PedKe OfHOro pasa B [Be Hedenu.

5.12 mapooKuch Kanus, cnupToBblit pactBop ¢ (KOH) = 0,2 monb/gm3.

[0TOBAT, XPaHAT M yCTaHaBNMBAOT MOMAPHYH KOHUeHTpauuto no 5.11, npu atom 6epyt 12—13 r
nupookncu kanus n 0.2—0,3 r bugtanata Kanus.

5.12.1 T'ngpookuch KaT$, CnpTOoBbLIA /MeTeop ¢ (KOH) = 0.05mal/b/gm'.

FOTOBAT, XpaHAT W yCTaHaBNMBalO T MONAPHYIO KOHUeHTpauuio no 5.11. npu aTom 6epyT (3 + 0.1) r
rugpookucy kanna n 0,05—0,07 r bupTanaTa Kanms.

5.13 PacTBOpuTENb AN ONPEAENeHns KUCNOTHbIX U LWENoYHbIX YnCen.

CwmewmsatoT 500 cm3 Tonyona, 5 cm3 Bogbl 1 495 cm3 6e3BofHOro nponabi-2-ona (5.9) nam 700 cm7
Tonyona n 300 cM3 3nNuUCOBOro CnupTa.

PacTsopuTeNb AN TUTPOBAHWUA NMPUTOTaBAMBAKOT B BO/bLLINX KOMUYECTBAX, HO €XKeAHEBHO NMPOBOAAT
KOHTPOJIbHbIE UCMbITAHUA Mepef NMPUMeHEHNEM.

MpumeyaHune —/nA NONHONO PACTBOPEHUS THKENbIX OCTATKOB acthasbTOBbIX BELLECTB FOTOBAT PacTBOPW-
TeNb ATA TUTPOBAHUSA, B KOTOPOM TO/YO/ 3aMeHEH X/I0POOPMOM.

5.14 PacTBOpuTENb /14 ONpefeneHns KUCNoTHOCT!.

CwmewwmsatoT 300 cm ' aTunosoro cnupTa 1 700 cm3xnopodopma.

5.15 T'mppookucek bapua no FOCT 4107.

5.16 Xnopocopm No COOTBETCTBYHOLLE HOPMATUBHOWM AOKYMEHT ALy,

"Cura Tvna JInnge 4A sBnstOTCA NPUMEPOM NPUTOAHOM NPOAYKUMK, MMetoLLelics B Hanmumn. CBefieHNs faHbl
L)1 BCEX, KTO MO/b3YeTCs HACTOALLMM CTaHAapTOM.
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5.17 W3BeCTb HATPOHHAA W.LLI aCKapuT MO COOTBETCTBYIOLLE/ HOPMATMWBHOI [JOKYMEHTaLum.

5.1X XpomoBas cmecb: Kanuit fsyxpomoBokucibli no MOCT 4220. kucnoTa cepHas no FOCT 4204.
5 %-Hblii pacTBOp.

5.19 Cwura/lnHge vnu ueonnT Tuna S'aXunu CaA no cooTBeTCTBYIOLLE HOPMATMBHON JOKYMEHT ALK,

6 Annapatypa
YCTPOWCTBO 419 MOTEHLMOMETPUYECKOr0 TUTPOBAHUA MNPeACTaBNeHO Ha pUCyHKe 1

5

| — NpoBON A4Ns CPABHWUTENBLHOTO 3NEKTPOAA; 2 — YANNHEHHbI KOHEN GlopeTKU (nepes Mewankoii): 3 —anekTpoa CpaBHEHUS;
4 - Tpy6Ka CO CTEKASAAHHBIM WAM(POM Yy OCHOBAHWA: 5 —GlopeTka: 6 — 3KpaHMPOBAHHbI NMPOBOA ANA CTEKNAHHOK 31EKTPOAA:
7 —6aKkennToBas 0CHOBA; S — CTEKNAHHbIW 31eKTPOA (3aWwuwen BHYTPN); 9 — cTakaH: 10— nponennepHas mewanka

PyCYHOK 1— YCTpOIACTBO A8 NOTEHLMOMETPUYECKOTO TUTPOBaHNS

6.1 AnnapaT gnd TaTpenaHus BPYYHYH

6.1.1 W3mepuTenbHbIii Npubop, BOMLTMETP WAM MOTEHLMOMETP C TOYHOCTbIO NOKasaHuil +0,005 B n
4YyBCTBUTENbHOCTLIO £0.002 B. frana3oHoM u3mepeHus He MeHee 0,5 B B clyyae UCMO/b30BaHNA 3M1EKTPOLOB
no 6.1.2 n 6.1.3, korga conpoTusaeHne Mexay Humm ot 0,2 5o 20 MOM. 3a3eMASHOT N3MEPUTENbHBIA NprGop
N UCKNOYAKOT BANAHWE MOCTOPOHHErO 3M1EKTPUUECKOro Nons Ha N6yt YacTb NOBEPXHOCTU CTEKASHHOrO
3/1eKTPOa, NPOBOAA CTEKNAHHOIO 3/1eKTPOAa, TUTPOBAIbHOIO CTEHAA WM U3MEPUTENBHOTO npubopa.

MprvmeyvyaHune —AnNnapaT MOXeT COCTOATL U3 3N1EKTPOHHOIO BOMLTMETPA C CWU/OM TOKa Ha BXOfE MeHee
5 x 10"*A, conpoTtusieHneM 3nektpogos 10(H MOM. cOeanHEHHbIX C U3MepUTENbHLIM MPUOOPOM, CHAGXKEHHbIM
3a3eM/IEHHbIM META/IINYECKUM 3KPAHOM, TaK. YTOBbl UCKMIOUUTL BAWSIHWE BHELLHETO 3/1IEKTPOCTATUYECKOrO MONS.

6.1.2 CTekNAHHbIA NabopaTopHbIA 3NeKTPOA KapaHAalHOro Tuna AanHol ot 125 go 180 mMm u
AnaMeTpoMm oT 80 14 MM. SNeKTPoS A0/MKeH ObiTb U3rOTOBMEH U3 XMMWNYECKN CTOWKON CTEKNSAHHOM TPY6KU
C TONWMWHOM cTeHkn oT 1 go 3 mMm. [lonyckaeTcs WCNoAb3oBaTb 3nekTpogbl Twuna ICJ1-43-07 wm
3C/1-63-07.

KoHeil anekTpofa, NOrpyXXeHHbI# B pacTBOp, LO/MKEH BObiTh 3aKpbIT CTEKNOM (B BUAE MOMYyLIApUs) C
paguycoM nNpubaAn3MTENbHO 7 MM, NpUNasHHbIM K TpybKe 3neKkTpoga. To/wMHa CTeKna B MoyLapum
[OMKHA 6bITb TaKoW, 4TO6bLI CONPOTUBAEHME NoNyLwapusa cocTaatano 100—1000 MOwm npu 25 *C.

3NeKTpoS AOMKEH COfepXaTb BOCMPON3BOANMYIO, FEPMETUYHO 3aMasHHYI0 XUAKOCTHYH Aueiiky Ans
3/1eKTPOCOEANHEHMNSA C BHYTPEHHE NOBEPXHOCTLIO MOYLLAPUS.

JneKTpocoefMHeHNe OT 3anasHHOW KOHTaKTHOW fYelikm K MNpoBOAY W3MepuTenbHOro npubopa
[OJIKHO 6bITb OKPYXEHO 3/1EKTPUYECKUM 3a83eM/IEHHBIM 3KPAHOM.

JKpaH [O/MKeH ObiTb M30MPOBAaH OT 3IEKTPOCOEAMHEHUS W30MALMOHHbLIM MaTepmasoM camoro
BbICOKOI0 Ka4yecTBa TakUM, KakK pe3nHa Uan CTeKNo, YTo6bl CONPOTUBAEHNE MEXY IKPAHOM U BCEW ANUHOM
3NeKTpocoeanHeHmnsa 6bino 6onee 50000 MOMm.

6.1.3 CpaBHUTE/bHbI/ KanoOMefbHbIA 31eKTPOA KapaHAalHoro tuna gavHoi ot 125 go 180 Mm u
AvameTtpom oT 8 o 14 mm.

3TOT 3NeKTPOA [O/MKEH M3roTOBAATLCA W3 CTeKAa W CHabXaTbCA HapYXHOW CbeMHON CTeKNSAHHOM
TPpy6KOi C 3anasHHbLIM KOHHOM, MOrpPYyXaemMbiM B pacTBOp 418 TUTPOBaHMA.
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CTeknsiHHaa Tpybka AAUHON OT 8 A0 25 MM CAYXWUT OCHOBaHWeM [NS 3MeKTpoAa W [O/MKHA 6bITb
CMerka 3ay)xeHa Ha KOHycC. 3anasHHbIi KOHell afekTpoja fO/MKeH BbICTynaTb U3 Tpy6Okn Ha 2—20 MM.

[MoBepXHOCTb OCHOBaHWA [O/IXHA 6blTb HEMPEPbIBHOW U LLEPOX0OBATOMN.

MocepeanHe Ha MOBEPXHOCTU OCHOBAHUA 3NeKTPOAa LO/KHO HaxXOAUTbCA OLHO WU HECKONbKO
OTBEPCTUIi AnameTpom | MM. SNeKTPOA [OMKEH COfepX)aTb HEOOX0ANMOE KONNYECTBO PTYTU, KanoMenb U
3N1eKTPUYECKOe COEANHEHMNE C PTYTbIO.

CpaBHUTeNbHbI .aopcepebpsHblil anekTpog IBM-1AM nan 3B1-1M3.

CpaBHUTeNbHbIE 3MEKTPOAbLI CMefyeT MOYTU MOAHOCTbK HAMOMIHWUTL 3MIEKTPOAUTOM, HACbIWEHHbIM
pactBopom KO (5.10), KOTOPbIA MOXHO NMOMO/HATL Yepe3 OTBEPCTUE 3/MEKTPOAA, 3aKpbiBaeMOe NPOGKONA.

3neKTpoAbl He JO/MKHbI faBaTb Mevyky 3nekTponuTa 6onee 1kannu 3a 10 MUH (NpoBepKa XTEKTPOAOB).

MpumedaHne —B3TOM METOAE HEXENATeNbHO NPUMEHATL KOMOMHNPOBAHHbIE 3/IEKTPOAbI BCNIEACTBUE UX
MN/10X0W Y4yBCTBUTENILHOCTM.

6.1.4 MexaHnyeckas Mellanka CO CTEKISAHHbIMU fonaTkamy AAWHONW 6 MM B Bufe mponennepa
(pucyHok 1), yctaHofueHHbIMW NOA yrnom 30*—45*. unnm marHuTHas Meluanka.

Kopnyc gsuraTens Mewanku AO/MKEH ObiTb 3a3eMseH. Pab6oTa Melwankum He [OSIKHA Bbi3blBaTb
HUKaKNX 3/IEKTPUYECKUX MOMEX.

6.1.5 BropeTka BMecTumocTblo 10 cM' ¢ LeHOW geneHus 0.05 cM' M KanubpoBaHHas C TOYHOCTbIO
+0,02 cM' €O CTEKNAAHHBIM KpaHOM Ha paccTosiHum 100—130 MM 0T KoHUa 6topeTku. JlonyckaeTcs UCNob3o-
BaTb 6OlopeTKn TunoB 6-2-5 n 7-2-K) no FOCT 29252. BiopeTka AN MMPOOKUCU Kanus AO/MKHA MMeTb
npeaoxpaHuTeNbHYH0 TPY6OKY, CofepXKalllyto NaTPOHHYIO 13BeCTb Unun apyroe abcopbupytowiee CO, BeLLecTBO.

6.1.6 CTakaHbl 418 TUTPOBaHWA BMECTUMOCTbIO 250 CM' M3 6OPOCMANKATHOIO CTEKNA C KPbILIKOMA 13
OpraHN4Yeckoro CTekna, B KOTOPOM MMEKTCA OTBEPCTUS AN 3NeKTPOJO0B W GOPeTKU.

[onyckaeTcs ncnonblosaTb cTakaHbl Tuna H-2-250 TC no FOCT 25336.

6.1.7 TWTpOBanbHbIli CTEHA ANA NOAAEPXKKM 3NEKTPOAO0B, MeLanky 1 6opeTKu.

MpumMmcmaHHe — Llenecoo6pasHo MMETb YCTPOICTBO, NO3BONAIOLLEE YAANATL CTaKaH, He HapyLlas nosoxe-
HWA 3M1EKTPOL0B, GIOPETKN 1 MELLATKU.

6.2 AnnapaT gnd aBTOMaTu4yecKoro TMTPOBaHUA

CncTeMbl aBTOMaTUYECKOrO TUTPOBAHUA [O/MKHbI COOTBETCTBOBATb 6.1 U TEXHUYECKUM XapaKTepuc-
TUKaM. yKa3aHHbIM B 6.2.1—6.2.3.

6.2.1 ABTOMaTMyeckoe TUTpOBaHWe 06ecneymBaeT HENpepbIBHYK MNojayvy TUTPaHTa CO CKOPOCTbIO
0,2 cm'/MUH BO Bpema TuTpoBaHMs M 0,05 cM'/MMH B Toukax nepernba M KOHEYHbIX TOYKaxX npu
TUTPOBAHMMN HEBOAHbLIX KUCMOT W LieNoYeil.

6.2.2 BropeTku, paboTatolime OT ABurartens, ¢ TOYHOCTLIO nojayu TuTpaHTa £0,01 cm'.

6.2.3 [lpu npoBefeHUN TUTPOBAHWA 3aNMUCbIBAOT OTHOCUTENIbHbIA MOTeHUMan B 3aBUCMMOCTM OT
obbema TUTpaHTa.

6.3 KTO6bl MepHble BMecTUMOCTbO 1000cu3no FOCT 1770.

6.4 LunmHapbl nsmepuTe/bHble BMecTuMocThio 50, 100m 1000 cm' no FTOCT 1770.

6.5 MuneTkn BmecTumocTbio 10cm3no MOCT 2922S.

6.6 Kon6bl KpyrnofoHHbele Tuna KIry-2-2-1000-34 M'XC no FOCT 25336.

6.7 [echnermaTop enouyHblin uan Wwapnkosbiini no TOCT 25336.

6.8 XonogunbHuk Tuna XU T ucnonHenuid /. 2. 3 no FOCT 25336.

6.9 Becbl aHWIMTNYEEKMe C NOTPeLIMoCcTbIO BMewwnBaHnusa He 6onee 0,0002 r.

6.10 CekyHgomep.

7 MopgroToBka nNpobbl

7.1 OT60op npob nponssogaT no FOCT 2517.

7.1.1 Tpoby aHanu3Mpyemoro npoAykKta nepeMeLinBatoT 5 MUH CTEKNAHHON Mal4YKol uau BCTps-
XWBaHWEM B CKNIHKE, 3aMoNHeHHOl He 6onee 2/3 ee obbema.

7.2 ToaroToBKa Npobbl 0TpaboTaHHOro Macna

7.2.1 Heobxogumo cTporo cobntogatb MeTof o0T60pa npob, Tak Kak caM 0CaTOK COCTOMT U3
KOMMOHEHTOB KMCNOTHOI0 XapakTepa unn abcopompyeT KNCNOTHbIE KOMMOHEHTLI U3 06pasua. HapyleHve
MeTofa 0T60pa Npob BAUAET Ha pe3ynbTaTt onpeaeneHus.

Tak KakK BO BpeMsl XpaHeHWs B 0TpaboTaHHOM Mac/ie MPOUCXOAAT Ka4eCTBEHHbIE N3MEHEHUA, 00pa3HbI
nocne ot6opa Npobbl M3 CUCTEMbI CMa3KM CleAyeT UCMbITbIBaTb KaK MOXHO ObiCTpee, ¢ 06s3aTeNnbHOM
3anucblo Aatbl 0T60pa NPo6 M UcnbITaHNA.
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7.2.2 Tpoby oTpaboTaHHbIX Macen HarpesaroT 10 (60+5) 'C B KOHTeliHepe A0 TeX MOpP. MOKa 0cajoK
B Mac/e He CTaHeT OAHOPOAHON B3BeCblo. ECnn KOHTEHEp M3roTOBMAEH W3 XECTU UM CTEeKNa W 3ano/HeH
6onee yem Ha 3/4 o6bema, NepeHOCAT BeCb 06paseH B UUCTYIO CTEKNAHHYH 6YTbl/IKY BMECTUMOCTbIO He
MeHee yem Ha 1/3 6onblie 06bema obpasua. MepeHOCAT BECb 0CAA0K 13 KOHTeliHepa B 6YTbINIKY, SHEPTUYHO
B36aNnTbIBaA COAEPXMMOe KOHTelHepa.

MpumeyaHune —Ecnm o6pasiibl He COLEPXKAT 0CafKa, 3aMETHOTO HEBOOPYXEHHBIM [/1a30M, YKaTaHHYH
npoLeaypy MOXHO UCK/OUUTD.

7.2.3 Tocne TWwaTenbHOro NepeMeLlBaHNs B3BECb MK YacTb ee (UAbTPYHOT Yepes CUTO C pa3MepoM
Ayeek 100 mMew An8 yAaneHUs MexaHW4Yeckux MpuMeceil.

8 MOoAroTOBKAa CUCTEMbI 3MEKTPOLOB

8.1 XpaHeHue 3n1eKTpoA0B

8.1.1 CTeKnsHHbIW anekTpon (6.1.2) (He pexxe 04HOr0 pasa B HefleNto Npy NOCTOAHHOM NPUMEHEHUN)
NMPOMbIBAIOT, MOrpyXas B XO0MOAHbIA pPacTBOp XpPOMOBON cmecu Ha 15—30 c. BMeCTO XpOMOBOW CMecK
MOXXHO MPUMEHATb MOIOLLMIA pacTBop.

MpumeyaHune —3INeKTpoabl He CrefyeT OCTaB/ATb MOTPYXEHHbIMU B XPOMOBYHO CMEChb 6oee 4eM Ha
HECKO/IbKO MUHYT, YTOObI M36EXaTb WX noBpeXXaeHus.

8.1.2 PacTBOp x/s0puia Kanma B KasOMeNbHOM MW xtopcepebpsaHoM anekTpogax (6.1.3) MeHAT He
pexke 0fjHOro pasa B Hefiento. Cnegyet y6eAnTbCH B NPUCYTCTBUM KPUCTANIMYECKOTO XNOPUCTOrO Kanus.
YpoBeHb 3NeKTPOANTa B 3NEKTPOAax [O/KeH O6biTb BCerga Bbllle YPOBHA XXWAKOCTU B CTakaHe Ans
TUTPOBaHMSA.

8.1.3 Ecnm anekTpofbl He WCNOMbL3YIT, UX NOFPYXalT B BOAY. INeKTPOAbl HeNlb3s ocTaaTaTb B
TUTPYIOLLEM PacTBOPe Ha ANUTe/IbHOe BPeMs MeXAy TUTPOBaHUAMU. DNEKTPOLbl HE OYEHb XPYMNKWe, HO
o6pallaTbCs C HUMU CnedyeT OCTOPOXHO.

8.2 TloAroToBKa 3N1eKTPoLOB

8.2.1 CTeKNSHHbI 3NEKTPOA A0 WM NOCAe KaKAOro ynoTpeb/ieHnsa TuiaTeslbHO BbITUPAKT YUCTON
MATKOM TKaHbl M 0NOMAacKMBalOT BOAOMN.

8.2.2 KanomenbHblii 1 XtopcepebpsHblii CPaBHUTENbHbIE 3MEKTPOAbl BbITUPAKOT TKaHbK, OCTOPOXHO
CHMMAIT CTeKNAHHYIO TPYOKY Y OCHOBaHUS 1 06e MOBEPXHOCTW TLLATeNbHO BbITUPAIOT.

BHOBbL cBO60OAHO HafeBalOT TPYOKY M JAlOT CTeUb HECKONbKUM Kannax» 3N1eKTPoNuTa, 4Tobbl CMOUUTH
CTEKNAHHOE COefiJMHEHMNE Y OCHOBaHWA. TLaTeIbHO CMavMBaloT NOBEPXHOCTU Y OCHOBAHUA 3/1IEKTPONINTOM,
NNOTHO yCcTaHaBNMBaOT TPY6KY M 0NONACKMBAOT 31eKTPOf BOAONA.

8.2.3 lMepef KaXAbIM TUTPOBAHMEM MOrPYXKalT NOArOTOBNEHHbIE 3/IEKTPOAbI B BOAY HE MeHee Yem
Ha 5 MWH 1 NPOTMPAKT KOHLbI 3/IEKTPOAOB CY/O/ TKaHbH, YTOObI YAannTb N36bITOK BOAbI.

8.3 TlpoBepka YyBCTBUTENILHOCTU 3/71EKTPOLOB

8.3.1 Cuctemy «mM3mepuTenbHbIl NpU6GOP — 31eKTPOA» WCNbITbIBAIOT MPU BBEAEHWUU B AeliCTBME
HOBOTO npu6opa, Npu YCTaHOBMEHUN HOBbIX 3N1€KTPOA0B, NOOYEPeAHO MOrpyXKas 31eKTPOAbl B XOPOLLIO
nepemMellaHHyl0 cMmecb, coctoawyt u3 100 cm3 pacTtBopuTens Ana tutpoBaHus u 1,0—15 cm3
0.1 monb/gmM3cnupTOBOro pacTeopa rugpookucu kanumsa (5.11).

8.3.2 Cuctemy «M3MepuTenbHbI NPUOOP —3NEKTPOL» CUMTAIOT NPUTOLHON ANSA NPUMEHEHUNS, eCun
pacxoXgeHue B NOTEHLMaNe MeXAy 04HUMYU Y TEMU XKe 3NeKTPOLaMU, MOTPYXXEHHbIMU B HEBOAHbIWA KNC/bIN
6ytepHbiii pactBop (5.5) m pacTBopuTens s TUTPOBAHMA C pacTBOpoM rugpookucu kanusa (5.11),
cocTtaBnset 6onee 480 MmB.

MpumeyvyaHune —Ana NOAyYeHUs BOCMPOM3BOAVMbBIX 3HAYEHWUIA MOTEHLWANOB Heo6XOAMMO TLUATENbHO
MPOMbIBATL 3N1EKTPOAbI, OCODEHHO CTEK/IAHHOE COEAMHEHME Y OCHOBAHMA, W PEry/fpHO UCMbITbIBATL 3NEKTPOABI, TakK
KaK 3arpsi3HeHNe MOXET BbI3BaTb HEHaAEXHbIe HEYCTONUMBbIE 3HAYEHWSI NOTEHLMANOB NPU TUTPOBaHUW. KOHEUHble
TOUKM MOFYT BbiTb BbIGPaHbI Kak M0 TOUKaM M3rMoba Ha KpUBOIA TUTPOBaHWS, TaK M MO MPOM3BOSLHO YCTaHOB/EHHBIM
noTeHLManam A4eiku.

9 [pagyvpoBKa annapartypsl

9.1 EXefHEBHO AN KaXAOW napbl 31eKTPOLOB ONpesensioT nokasaHusa n3mMepuTenbHOro npubopa B
HeBOAHOM Kucnom (5.1) u wenouHom (5.2) 6ydepHbIX pacTBopax. T0 HE06X0AMMO ANA BbI6GOpPa KOHEUYHOW
TOYKM TUTPOBAHMA B TOM CAy4ae, KOrja Ha KpUBON TUTPOMaHUA OTCYTCTBYIOT YeTKMe TOUKM meperunba.

9.2 TOTOBAT 3MeKTPOAbI, KaK yKas3aHO B 8.2, 3aTeM MOrpy>XakT MX B COOTBETCTBYIOLLNE HEBOAHbIE
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Oy(hepHble PacTBOPbLI 1 MEepPeMeLLMBAlOT B TedeHUe 5 MUH, MoAJepXnBas TemnepaTypy B npegenax 2 *C ot
TemnepaTypbl, NPy KOTOPOW MPOBOAAT TUTPOBaHWE. PerucTpupyroT 3HayeHWe NOTeHLMana 31eKTPOJOB.
3TV NokasaHus GepyT Kak KOHeYHble TOUKM Ha KPUBbLIX TUTPOBAHMSA, HE UMEIOLLMX TOUeK nepernéa.

10 MpoBeneHue aHanM3a

10.1 B cTakaH gna tutpoBaHusa (6.1.6) BmectumocTbio 250 cm50T6MpaoT Maccy obpasya CornacHo
Tabnmue 1 n pacTBopsatoT B 125 cm' pacTtBopuTens pgnsa TutposaHus (5.13). OnekTpodbl rOTOBAT B
COOTBETCTBUM C 8.2. CTakaH NOMeLIalOT Ha TUTPOBa/bHbIM cTeHf (6.1.7), perynupys ero nonoXxeHue Tak,
4TOGbl 3M1EKTPOAbI HAMOM0BUHY GbINM NOFPYXeHbl B UCMbITYeMbIii pacTBop. BkntouvatoT mewanky (6.1.4) un
perynupytoT 060poTbl TakK. YT06bl, HECMOTPS Ha 3HEPr1YHOe NepemMeLlnBaHNe, pacTBOP He pa3bpbi3ruBancs
1 B HEM He 06pa30BbIBANUCH BO3AYLUHbIE MY3bIPbKU.

Ta6nwunma 1—Macca npobbl ANs UCMbITaHUSA

Kucnimioe um wenoyHoe uncro, bir KOH Macca npoobl N<MpCl KOCTh
Ha 1r npogykTa [NA UCTbITaHMUS, T VLLELLHMAaHHH. T
0,05- 10 20.0 £ 2,0 0,10
10 - 50 50 = 0,5 0,02
5 - 20 10 + 01 0.005
20 - 100 0.25 + 0.02 0,001
100 - 250 01 + 001 0,0005

MpumeyaHne — 1 M 3aryuieHHbIX Macen macca npo6bl gns TuTpoBaHus (0,7+0.2) r.

KuncnotHoCTb onpefensioT B CBET/IbIX HE(TenpogyKTax, Npu onpefeneHnn KUCNOTHOCTU Ha aHanus
6epyT 100 cM3 HedhTenpoayKTa.

10.2 OnpefeneHne KUCNOTHOrO yucna

3anonHAT 610peTKy 0,1 MonbL/AM' CMIUPTOBLIM PACTBOPOM FMAPOOKUCK Kanus (NMpu KUCNOTHOM yncne
fo |1 mr/r — 0,05 Mbib/gM3 cNMPTOBLIM PacTBOPOM ruapookucy kanuga) (5.11) n nomewaroT B LWITATUB Tak,
4To6bl KOHeL, 610peTKu 6bi1 NOrpy>KeH Ha 25 MM B XXUAKOCTb B CTaKaHe.

3anucbiBalOT HayanbHbIi 00bEM pacTBOpa B OHOPeTKe U MNOKasaHWe W3MepUTeNbHOro npubopa
(noTeHUMan aNeKTPoAoB).

10.3 MeTog TUTPOBaHWUA BPYYHYHO

10.3.1 [Aob6apuaoT Hebonbwme nopummn 0,1 monb/gM3 CNMPTOBOrO pacTsopa FMAPOOKUCK Kanus, u
nocne yCTaHOB/IEHUS MOCTOSHHOrO NOTeHLMana 3anuceiBatloT 06beM 406aBnseMOro pacTeopa 13 610peTku
1 nokasaHue “3mMepuTenbHOro npubopa.

llpnvicuanuc —3a nokasaHUs W3MepPUTENbHOIO NPMBOpa MPUHUMAOT NOreHNUan, HC U3MEeHSOLLMIACS B
TeyeHve | MvH Bonee Yem Ha 5 MB. 3ro 03HauaeT, 4T0 He06X0AMMO 1—2 MWH 1 M3MeHeHMa noTeHumana Ha 100 MB
npu fo6asneHnmn 0.05 cm3 pacteopa. [JobasneHne 0,1 cm3 TpebyeT 3—5 MUH.

10.3.2 B Hauane TMTpOBaHMA, a Takxe B TOUKax nepermba KpuMBOW TUTpOBaHWUA, Korfa gobasneHue
0.1 cm50.1 monb/gM3 pacTBopa rMAPOOKNCK Kanus Bbi3biBaeT M3MeHeHne noTeHuynana 6onee yem Ha 30 mMB,
pobaaustoT nopumm pacteopa no 0,05 cm3.

10.3.3 Ha npomeXxyTo4HbIX yyacTKax, korga go6asneHume 0,1 cm30,1 Monb/gmM3cnmMpTOBOro pacTeopa
rMAPOOKNCY Kanus Bbi3blBaeT M3MEHeHWe NoTeHLMana MeHee Yem Ha 30 MB. 06beM TUTpaHTa yBe/IMUMBAKOT
Tak, 4To6bl OHOKPATHO BBEAEHHAA NOpLMSA pacTBOpa Bbi3blBana M3MEHEHWE NOTeHLMana He 60/1ee YeM Ha
30 mB.

10.3.4 TuTpoBaHue 3akaH4YMBalT, Korga noteHyuan nocne fo6asneHua 0.1 cm3 pacTBopa rmapo-
OKMCKM KaNnnsa N3MeHNTCA MeHee 4eM Ha 5 MB. a onpegensiemblii NOTEHLMAN CUCTEMbI YKa3biBaeT Ha TO, YTO
TUTPYEMbIV pacTBOp ABNAETCA 60nee WeN0YHbIM, YeM HEBOAHLIN LWeNoYHol 6ydepHbIli pacTBop.

10.3.5 YpansoT TUTPYeMblil pacTBOpP, MPOMbIBAIOT 3/1EKTPOAbI U KOHeL, 6IOpeTKU pacTBOpUTENEM ANs
TUTPOBaHWA, 3aTeM MPONaH-2-0/iI0M WAW 3TAaHONOM B 3aBUCHMOCTU OT MNPUMEHAEMOr0o pacTBOPUTENd Y
3aKaH4MBaKT NPOMbIBKY AUCTUNINPOBAHLION BOAON. MMOrpy>KarT 3NeKTpoLbl B AUCTUANMPOBAHHYIO BOAY
He MeHee YeM Ha 5 MWH nepej crefyloWUM TUTPOBAHWEM [N BOCCTaHOBNEHUA BOLHOMO resieBoro cnos
CTEKNAHHOrO 3/1eKTPOJa.
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XPpaHAT aNeKTpoAbl BANCTUNNMPOBaHHON BoAe. Ecim 06HapyXMBaeTCA, YTO 3NEKTPOAbl 3arps3HEHbI,
MUX OYUCTKY NPOBOAAT COrNacHO PUCYHKY 2.

10.4 MeToj aBTOMATUYECKOro TUTPOBaHUA

10.4.1 PerynupytoT annapaT B COOTBETCTBUW C WHCTPYKLMAMW W3rOTOBUTENSA, YTOObI YCTAHOBUTH
noTeHUMan npy TUTPOBAHWW BPYYHYH, KakK ykasaHO B npumedaHun Kk 10.3.1, u (unm) obecneuntb
HenpepbIBHY CKOPOCTb Nojayn TMTpaHTa MeHee yem 0,2 cMIMHH Bo BpeMs TUTpoBaHua u 0,05 cMIMUH
B TOUKax mepern6a n B KOHEYHOW TOYKe, COOTBETCTBYIOLLE/ TOUKE MPU TUTPOBAHUU CBEXEMPUIOTOB/EH-
HOro CTaHAapTHOrO HeBOAHOTO L EeNoYHoro 6ydepHoro pacteopa.

10.4.2 MpoBOAAT TUTPOBaHME C aBTOMaTUYECKOW perucTpaynein KpMBOin TUTPOBaHUS.

TutpytoT 0.1 mMonb/gmM3 cNMpTOBLIM PacTBOPOM TMAPOOKUCK Kanus A0 MNONYYEHUS MOCTOAHHOTO
noteHumana (Hanpumep, M3MeHeHWe NoTeHunana meHee 5 mB npu gobasneHnn 0.1 cm3 pacTsopa rmapo-
OKMCKM Kanus (aBTomaTnyeckas KOHeYHas Touka) Uam 4o Tex nop, noka U3MeHeHWe NoTeHumana Weno4Horo
6ydepHOro pacTBopa He MOKaXeT, YTO PacTBOp 6osee LWeNOYHOM, YeM CBEXENPUTOTOBNEHHbI HEeBOAHbI
LenoyHol bydepHblii pacTBOp (KOHEYHas TOYKa BblibpaHa npefBapuUTenbHO).

10.4.3 Mocne OKOHYaHWA TUTPOBAHWA MPOMbIBAOT ANIEKTPOALI M KOHEL, GIOPETKM pacTBOpUTENeM
ONA TUTPOBaHMA, 3aTeM MPOMNaH-2-0/10.M WM 3TaHONOM 1 BOAON. MorpyarT 3N1eKTPoAbl B BOAY HE MeHee
4yemM Ha 5 MUH nepef cnefylowmMm NpUMeHeHeM, 4Tobbl MPOW30LLNO HaCbIlWEeHWe BOLON renesoro cnos
CTEKNSHHOIO 3/1eKTPOfa.

Ecnv anekTpofbl 3arps3HeHbl, Ux cnefyeT obpaboTaTb cornacHo pasgeny 8.

Xpanart a1eKTpofbl B AUCTUNNMPOBAHHON BOAe.

10.5 KoHTponbHOE ncnbiTaHue

Ons kaxfoi cepun 06pasyoB MPOBOAAT KOHTPO/bHbIA ONbIT, TUTPYs 125 cm3 pacTBopuTens Ans
TUTpPOBaHMA 6e3 aHann3nMpyemoro nNpoaykKTa.

Mpwn TuTpoBaHMM BpyuHyto pobaBnsaT 0,1 unm 0,05monb/aM? CAIMPTOBOrO pacTBopa rMAPOOKMWCK
kanua no 0.05 cM3 1 3anucbiBatOT NOKasaHUA M3MepPUTeNbHOro npubopa 1 o6bLema pacTsopa M3 GIOPeTKu.

TuTpoBaHMe C aBTOMaTMYeCKOW permcrpaumeil KpUBoW TUTPOBaHMA NpoBoAAaT no 10.4.

10.6 OnpefgeneHue LLenovHOro yncna

10.6.1 OnpepfeneHve NpoBOAAT, Kak ykasaHo B 10.3, ynoTpebnas Ans TUTPOBaHUA CUPTOBbIA pacTBop
consiHoi kmcnoThl 0,1 masb/gm'.

10.6.2 35 KaXK(k>i1 cepum 06pasLoB NPOBOAAT KOHTPObHbLIA ONbIT, TUTPYA 125 ¢cM' pacTBOpUTCA
nopumamu no 0,05 cm1cnupTOBOro pacTBopa cassHoii kKncloThl O | Monb/gm3

10.6.3 TMpu 0bpaTHOM TUTPOBaHWUM NeKNe NpoBefeHns TUTpPoBaHua no 10.6. 1npogomkarT f06asnaTh
13 6t0/3eTkn 0,1 Monb/gM' pacTBOP CLUAHOM KMCAOTbI 4O NOTeHuMcna Ha 115 MB Bbille yCTaHOB3EHHOTO Ans
Kuesoro 6ycepHoro pacTsopa (8o pH 2). Moc3e Toro, Kak NoOTeHUMan ocTaeTCsA NCKTOSAHHbL.M B TeuyeHune
| MUH, 136bITOK CONAHON KNCAOTbI TUTPYOT pacTBO/lOM rnapookncn kasms O 1monb/gm3 f06aB3ss B OANH
npvem no 0,01—0.02 cM7, fo noTeHunWana, ycCTaHOBNEHHOrO B Kucnom bydepHom pacTsope (8o pH 4), wnm
CKayKa 330TeHunasa B 3TOi 06nacTu.

10.7 OnpefeneHne KUCNOTHOCTMU

10.7.1 £139 onpefe3eHns KUCKOTHOCTU B CTakKaHuvK .39 TUTPoBaHus HasvsaloT HOcu3pacTsopuTess un
TuTpyoT ero 0,05Mmasb/am-1pacTBOPOM rMAPOOKMCH Kasus, f06as3ss no 0.03cm’ v MeHee TUTpaHTa. TUTpoBaHue
BeAyT [0 NoTeHuMana, ycTaHOB3eHHOro B 3Le304Hau GychepHOM pacTBope. '3aTeM B CTakaHuuK HasmealT HHOcm3
aHasu3“pyemoro NpoAyKTa v BHoBb TUT Py T 0,05Ma3b/fM3pacTBOPOM rMAPOOKMCY Kasus 10 TOro >Ke NoTeHupasa.
B6m13u noTeHuuasa bydepHoropacTaopa nocne Kaxkaoro Ao6asneHns o4epeaHoi nopLun TUTPaHTa 0XKMAAnT, noka
NOTEeHLMAa3 yCTaHOBUTCA, TO eCTb U3MEHeHUe ero 6yaeT cocTaenaTb He 6onee 5MB (okono 0.1pH) B TeueHne
30-60c.

11 O6paboTKa pe3ynbTaTOB aHanun3a

11.1 MeToj TUTPOBAHUS BPYYHYIO

HaHocaT Ha rpagmk o6bembl gobasnsemoro 0.1 mMonb/4M3CNMPTOBOr0 pacTsopa rMAPOOKUCH
Kanusa unm 0,1 mons/gm3pacTBopa CONAHON KUCNOTbl COOTBETCTBEHHO NOKa3aHWAM U3MepPUTENbHOTO
npubopa (PUCYHOK 2).

Kak KOHeuHyl TOYKYy OTMeuyaloT YeTKyl TOUKy nepernba KpuBOW, KOTOpas Haxogutcs B6IU3N
NoTeHLMana CBeXenpuroToBNeHHbIX HEBOAHBIX KUCNOTHBLIX U LeNoYHbIX 6ydepHbIX pacTBopos. B cnydae
KPMBbIX, He UMEeIOLLNX YETKNX TOUeK nepernba (CM. pUCyHOK 2. Kpusas B), 38 KOHEYHbIe TOUKW NPUHUMAIOT
noTeHUMan An8 COOTBETCTBYHOLIMX HEBOAHbIX Oy(epHbIX pacTBopoB. [Mpu TUTpOBaHWM OTPabOTaHHbIX
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A — KOHTPO/bHOE OnpejeneHne Ha 125 cm pacTBOpWUTeNs ANS NMUPOMaHWA;

B — 10.00 | oTpa6oTaHHOro KapTepHOro macna u 125 cm' pacwupuTens XTa TUTPOBaHMUA.

Tak Kak 4YeTKWX Todyek nepern6a He BWAHO, KOHEYHble TOYKM BbIGMPaAOT NO NOKasaHMAM W3MepuUTeNnbHOro npubopa,
NONyYeHHbIM Ha [BYX NeBOAHbIX Gy(epHbIX pacTBopax;

C — 10.00 r macna, coacpxawero cnabyt kucnoTy u 125 cm pacTBOpUTenu AN TUTpoBaHWA. KOHEYHYI TO4Yky BbiGupalT B
Hanbonee BepTUKaNnbHOW YacTu neperunba; j

D — 10.00 T macna, cogepxalyero cnabble ¥ cUNbHble KACNOTbl M 125 cM pacTBOPUTENU AN TUTpoBaHWUA. KOHeYHble TOYKM
BblGMpaT B Hanbonee BepTUKaNbHbIX YacTAX fBYX To4Yek neperunba

MpumeyaHus

1 Ha HeKoTOpbIX U3MepuTeNbHbIX NPUBopax 3HaK HaNpPsHXKeHUS NMPOTUBOMNOIOKHBLIM

2 [MpepfcTaBneHHble Ha PUCYHKe KpKBble faHbl XTS NPUOIM3NTENBHOM OLEHKN, TaK Kak B 3aBMCMMOCTMW OT TUMa
nprbopa abCoMOTHbLIE 3HAYEHUS NOTEHLUMaNa MOryT MEHATLCS.

PucyHok 2 — KpuBble TUTpoBaHuA

Maces 3a KOHEYHYI0 TOUKY MPUHUMAIOT TOUKY Ha KPVBOWA, COOTBETCTBYIOLLYIO NOKa3aHNIO N3MEPUTENbHOTO
npu6opa, NoNy4YeHHOMY Ha CBEXENnpuroToBNEHHOM HEBOLHOM KWCMOTHOM GyctepHOM pacTBope.

MpumeyaHuns

1 B Toukax neperviba KpmBoli TUTPOBaHWS fo6GaBneHWe nopuwmii pacteopa HO 0.05 cM3 BbI3bIBaET M3MEHEHWE
noTeHLmana 6onee yem Ha 15 MB 1 HC MeHee yem Ha 3060/bLLIE 3HAUEHUS, NONYYEHHOT0 NpU fo6aaTeHNMN NPefbIAYLLNX
1 MOCNeAytoWmnX OAMHAKOBbLIX Nopumii. OnpeaeneHHble TOYKW Mepernba MOXHO pasinyuTh TOMbKO B 061aCTAX C
0ANMaKOBbIMW [06aBNEHUNMM.

2 CoBmeCTHas paboTa, NpoBoAWMas MO OMPeAeneHUo KUCMOTHOrO YMCna TOBapHbIX Maces, MpUcagok K

0Tpa60TaHHbIX Macesn, nokasasia YeTKNE TOUKN neperM6a ONA CBEXNX Maces, Npucagok U OTCyTCTBME UNN HEYETKME
TO4YKN neperw6a XTA OTpaGOTaHHbIX macen.

11.2 MeTof aBTOMATUYECKOr0 TUTPOBaHUA

OTMeYatoT KOHEeYHbIe TOYKM Ha KPUBBIX TUTPOBAHUSA, NONyYeHHbIX B 10.4. KaK 1 B MeTOfile TUTPOBAHMS
BPYUHYIO.

11.3 PacyeT KNCNOTHOrO, LLENOYHOTO YNCEN Y KUCIOTHOCTU MPUMEHUM K METOAY TUTPOBAHUSA BPYUHYIO
N MeTody aBTOMaTU4ecKoro TUTPOBaHUS.
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1131 O6uwee KucnoTHoe yncno K\ B Mmunaurpammax rugpookKucu Kanus Ha 1r npofyKTa BblHUCAAT
no gopmyne

(T, — K) mcym56,1

roe Yh— o6bvem 0,1 monb/gm3pacteopa MMPOOKMUCU Kanus, n3pacxo0BaHHbI Ha TUTPOBaHNE KOHTPO/Ib-
HOro onbiTa A0 3HavyeHns SAC B WenoyHom 6ydepHOM pacTBOpe WM A0 CKayka noTeHuuana
B 3TOV 06nacTu, cm3;
Y, — o6bem 0,1 nan 0,05 mMonb/gM' pacTBopa rMAPOOKUCK Kanusi, N3pacxof0BaHHbIA HAa TUTPOBaHMe
obpasua Ao 3HaveHus IAC B WenoyHoMm 6GyepHOM pacTBOpPe WAM A0 CKayka NoTeHuuana B
aToii o6nactu, cmM3;

T, — Macca aHa/lM3npyeMoro npoaykra, r;
C}— KOHUEHTpaumsa pacTeopa rmapooKucu Kanus, onpegeneHHas no 5.11.2, mone/gm3;
56,1 — 9KBMBaseHTHaA Macca rMAPOOKNCU Kanug, T.
11.3.2 KncnoTHOe YMcno CUNbHbIX KUCNOT XY B MunaMrpamMMax NUpooKucy kKanus Ha | r npogykra

BbIYUCAAT N0 Gopmyne

(r,.Cj + Y&A +56.1
*2*

roe Y, —o6vem 0,1 nam 0,05manb/gMm' pacTBopa COMSAHOW KUCNOTbI, U3PAaCXOA0BaHHbIA Ha TUTPOBaHMe
KOHTPO/IbHOTO OMnbiTa A0 3HayeHus SAC B KUCAOM HeBOAHOM OygepHOM pacTBope WAuU Ao
cKayka moTeHuMana B aToi obnactu, cm3;
Kj — o6bem 0,1 nnmn 0,05monb/gm3 pacTBopa rMApOOKUCU Kanusi, N3pacXof0BaHHbI Ha TUTPOBaHUe
obpasua o 3HavyeHnsa 4C B KMCIOM HEBOAHOM By(hepHOM pacTBOpe Wau 40 CKayka noTeHumana
B 3TOl 06nacTu, CM';
CN— KOHUEHTpaLuus pacTBopa COMSIHOW KWCNOThI, onpeaenieHHas no 5.7.2, monb/gm3
M1.3.3 LLenoyHoe 4ncno cunbHbIX OCHOBaHMIA LU\ v MunaurpamMmax rufipookucy KanuH Ha 1r npogykTa
BbIUNCAAIT MO hopmyne

-56'1

roe YA— o6bem Q| masb/am' pacTBopa COMSIHOM KWUCNOTbI, M3PACXOAOBaHHbIA Ha TWTPOBaHMe obpasua Ao
3HaueHns 3[C B wenouHom GychepHOM pacTBOpe UL A0 CKayka NoTeHuuana B 3Toii obnacTu, ext’;
T, — Macca aHaJM3MpyeMoro npoaykTa, .
11.3.4 O6uiee wwenouHoe uncno L2 B Muaanrpammax rugpookucy Kanus Ha 1r npoaykTa, onpefeneHHoe
NPAMbIM TUTPOBAHWEM, BbIUACAAIOT MO dopmyne

Y,-Y3 -e4 56,1
m ( 3

roe ¥3— o6vem 0,1 Monb/gm’ pacTBopa COMSHON KUCNOThI, W3PacXOf0BaHHbI Ha TUTpoOBaHue obpasua Ao
3HaueHus SC B kucnom bychepHoM pacTBOpE UL [0 CKayka noTeHuuana B 3Toi obweTwn, cu’.
11.35 Obwee wenoyHoe yncno 111, B MunanrpaMmMax rugpookncy KaTs Ha 1r npoaykTa, onpefeneHHoe
06paTHLIM TUTPOBAHWEM, BbIYUCASIOT NO hopmMyne

1("M4— Y} ¢, - YIC,1 561

roe WMi— o6wvem 0,1 monb/gmM3 pacTBopa CONSHOM KUCNOThI, [06aBnsieMblii K pacTBOpPY aHaan3vMpyemoro
npoayKTa, or3
Y7— o6bem 0,1 monb/gM3 pacTBOpa MMAPOOKUCU Kannus, U3PAcXOA0BaHHbIA HA TWUTPOBaHWe M36bITKa
CONSHOM KMcnoThl A0 3HaveHus SAC B kucnom bycepHOM pacTBOpe WAWM 4O CKayka MoTeHuuana B
3TOl 06lWeTu, cm-".
M.3.6 KucnoTHocTb K, B MuaaMrpammax rugpookucu kanus Ha 100 cM* HedhTenpogyKTa BblUMCAT
no copmyne

K3 = ¥%-c3 56,1,

roe M— o6bem 0,05 monb/am3pacTBopa rMapoOKNCH Kanus, N3pacxofoBaHHbIA Ha TUTPOBaHME [0 3HaUYeHUs
3[C B wenoyHom GydepHOM pacTBope, CV™.
11.3.7 3a pe3ynbTaT aHannsza NpUHUMAKOT CcpefHeapuMeTUUeckoe pesynbTaTOB He MeHee [ABYX
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nocnefoBaTebHbIX ONPeAeneHnin, pacxoXKaeHns MeXKay KOTOPbIMI He NMPeBbIWAT 3HAUYeHWii, yKas3aHHbIX B
Tabnnuax 2 — 5.

12 To4yHOCTb MeTOAa

12.1 KwucnoTHoe yucno

12.1.1 CxopumocTb

PacxoxaeHns mexay nocnefoBaTe/ibHbIMU pe3yfibTataMu UCMbITaHUA, NONYYEeHHbIMU O4HUM U TEM
)Ke onepaTtopoM Ha OAHOM W TOM e annapaTtype Npyu MNOCTOAHHO AeACTBYOLMX YCNOBUAX HA UAEHTUYHOM
nuccnefyemMom MaTepuane Nnpu HOPManbHON WM NPaBUNbHOW aKCnnyaTaunu, He AO/MKHbI NMPEBbIWAaTb CPEAHMX
3HayeHwWi, NpuBefeHHbIX B Tabnuue 2. 6onee 04HOrO CAyyas U3 fBafuaTy.

Tabnmya 2 —CX0AMMOCTb NpY OMpPeLeNeHNN KNCIOTHOIO yncna, %

XapaKTepucTvka ToBapHble Macna U KOHLEHTpaTb! OrpaboTaHHble Macnia B KOHEYHbIX
TWUTPOBaHWA NpUCafiKv B TOUKaX nepervba TouKax GyhepHbIX pacTBOPOB

Tun TUTpOBaHUA PyuHoe ABTOMaTUNYECKOE PyuHoe ABTOMaTUYECKOE

MponeT cpegHUX 7 6 5 12

3HaueHwui

12.1.2 Bocnpou3BoAnMOCTb

PacxoxgeHns Mexay [ByMS efUHCTBEHHbIMU U HE3aBUCUMbIMU pesy/ibTaTaMu, NOAyYeHHbIMU pas-
HbIMW onepaTopamu, paboTaloWMMN B pasHbiX NabopaTopusax Ha WAEHTUYHOM uUCCnefyeMoM matepuane
npy HOPMasbHON U NPaBUAbHOW 3KCNAyaTaLuu, He AO/DKHbI MPEeBbIWaTb CPeAHUX 3HAYEHWU, npuBe-

LeHHbIX B Tabnuue 3, 6onee 04HOTO cnydas U3 ABaALATK.

Ta6nuya 3 — BoCNpOM3BOAMMOCTL MPU OMpPeaeeH KACAOTHOIO Yucna, %

XapakTepucTuka ToBapHbIe Macria U KOHLEHTPATLI MPUCAOKN OtpaboTaHHble Macra

TUTPOBAH NH B TOUKax nepervioa B KOHEYHbIX TOUKaX OythepHbIX pacTBOpoB
Tun TMTpOBaHUA PyuHoe ABTOMaTUYECKOE PyuHoe ABTOMaTNYECKOE
MpoueHT cpeaHnx 20 28 39 44
3HaueHui

12.2 KWCNOTHOE YNCNO CWUbHBIX KUC/OT

[aHHble TOYHOCTM AN KUCAOTHOFO 4YMCna CW/bHLIX KWCNOT He paspaboTaHbl BBUAY PeLKOro
o6Hapy>XeHUs (NosiBNeHMA) ero npu aHannse obpasLoB.

12.3 LlenoyHoe 4yncno u KUCNOTHOCTb

12.3.1 CxogumocTb

PesynbTaTbl 4BYX NOCNeA0BATENbHbIX ONPeAeNeHunin, NoNyYeHHble 04HUM 1abopaHTOM Ha OAHON W TOW >Ke
annapaType 1 npo6e NpofyKTa B OAMHAKOBbIX YCNOBMAX, NpU3HAOTCA AOCTOBepHbIMU (C 95 %-HOW goBepu-
Tenblioil BEPOSTHOCTbLI0), ECAN PACXOXKAEHUA MEXKAY HUMU He NPEeBbILLAIOT 3HAYeHWil, yKasaHHbIX B Tabau-
uax 4 n 5.

12.3.2 Bocnpon3soguMoCcTb

Pe3ynbTaThbl UCNbITAaHWA, NONyYeHHbIe pasHbiMKW NabopaHTaMmn B pasHbix 1abopaTopusax Ha OAHOMN
1 TOoii >Ke npobe NpoayKTa, Npu3HaloTCsA JOCTOBEPHbIMU (C 95 %-HOI [LOBEPUTENLHON BEPOATHOCTbLIO),
€CNN PacXoXKAeHNA Me>KY HUMU He MpeBbllalT 3HAYeHWN, ykasaHHbIX B Tabnuuyax 4 u 5.

Tabmua 4 — CXOAMMOCTb 1 BOCMPOU3BOANMOCTb NPU ONPeaeNeHUN WenoyHoro YnucT

LlenoyHoe yncno, MT KOH/r CxoaumocTs, MT KOH/r BocnpowBoaHmocTs, MT KOH/r
Or 0.05p40 10 0.02 0.04
cs. 1,0 » 5.0 0.1 0.2

« 50 0200 0.5 10

. 200 *100 2.0 4.0

. 100 . 250 5.0 10.0
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Ta6nmya 5 — CxogMMOCTb U BOCNPOMU3BOANMOCT b NPYU ONPEAENeHUN Kbl THOCTY

KuWCMOTHOE 1. CX0aMMOCTb, Bocrpon3soaumocTb,

mi- KOH/I0O cm5 Mr KOH/100 cm1 Mr KOH/IOO cbi5
Ao 0.5 0,10 0,6
Cs. 05080 10 0,15 0.7
* 1.0» 2.0 0,20 0.8
¢ 2.0» 50 0,20 15

13 TlpoToKon ucnbiTaHnA

MpoToKoN MCNbITaHWA [OMKEH COAEPXKaTb ChefytoLlee:

a) TMN U MAeHTU(PMKALUIO NCNbITYEMOro NPOAYKTa;

6) CCbINKYy Ha faHHbIi MeXAYHapOAHbIA CTaHAApPT UM HALMOHANbHbIA CTaHAapT;

B) pesynbTar ucnbiTaHusa (cm. 11);

r) no6oe OTK/AOHEHWE MO COrNALEHN0 UKW APYrMM AOKYMEHTaM OT YCTaHOBNEHHOW MeTOAUKM;
L) Jaty ucnbiTaHus.



FOCT 11362-96

MPUNOXEHVE A
(o6s3aTensHoe)

OnpedeneHne LW eN0UYHbIX YACEN OCHOBAHWUA W coneit, BXOAALLNX
B COCTAB CYyIbOHATHBIX U aNKUACUANLNANT HbIX NMPUCA[OK

AT a/kmTa npucagok 0.1 — 0,2 r npucagkum (mj) B3BeWwMBAT C MNOrpelHOCTbio He 6onee 0,0002 r u
pacTBOPAT ee B pacTBOpUTENe, NPUroTOBNEHHOM No 5. 1J, B3aTOM B 06beMe no K). I.

A.1 OnpefgeneHve LIENOYHOTO 4ucna, 0BGYCNOBNEHHOrO HaNM4YMEM TUAPOOKUCU KanbLus W YrAeKUCNoro Kanbuus B
KanbLmneBbIX CyNb(OHATHBIX NpUcagkax

A.1.1 PacTBop npucagkm TuTpyloT 0,1 Monb/AM' pacTBOPOM COAAHON KWCAOTHI MO 5.7 A0 ckayka noTeHuyuana,
npubasnss B oguH npuem no 0,1 cM*, a nocne M3mMeHeHus noTeHumana 6onee YyeM Ha 15mB (pH 0,25) — no 0,05 cm\
Hannuue ckauka noTeHunana npumepHo Ha 100—130MB 6onblue noTeHyMana Weno4Horo bydepHoro pacTeopa (B obnacTu
npumepHo 9,3—8,8 pH) yka3biBaeT Ha NpUCYyTCTBUe B NpUcagKe rMApoOKNCH KaTbLuA.

A.1.2 Ecnv npu NpsaaloM TUTPOBaHUW He Habn4aeTCsa ckayka NoTeHuyMana iuu OH NoayvyaeTCs HefoCTaTO4YHO
YeTKUM, Maccy ymeHbliaoT o 0,07—0,09 r. Ecnn 1 B 3TOM Cayyae CKa4yoK noTeHunana 0OTCyTCTBYeT, TO MAPOOKUCH
Kanuua oTcy TCTBYET.

A. 1.3 OG6Liee LIENOYHOE YMCNO ONpefensioT 06paTHbIM TUTpoBaHuem no 10.6.3.

A.1.4 O6paboTka pe3ynbTaToOB

A.1.4.1 LenoyHoe uucno, 06YyCNOBAEHHOE HanuuueM rugpctokucy kanbiwsa. Ult , B munamrpammax KOH Ha 11
npucagKku, BolYUCIAT No hopmyne

Wi -cr-56,1
T3
roe Y9 - o6bem 0,/ Monb/aM3pacTBopa CONAHOW KNCNOThI, U3PACXOAOBAHHbIN HA TUTPOBaHWe A0 CKayka NoTeHunana,
cv-'.
A.1.4.2 TMepecueT weno4Horo uicTa lilt Ha MmaccoByto fot0 OKkMcK Kanblmns LLL*B npoueHTax nponsBogaT no hopmyne
0,50 LW, 100
== 1

rae 0,50 — OTHOLWeEHNEe 3KBMBANEHTa OKUCK KanbLusA K 3KBMBANEHTY rMAPOOKNCK Ka/us.

A.1.4.3 Obulee wenoyHoe yucno LL; solumcnaoT no 11.3.3.

A.1.4.4 LlenoyHoe uMcTO, 06YCNOBNEHHOE HATUuMeM yrnekucnoro kanbumus. L. , B mTunnrpammax KOH Ha | r
npucagku, BblYUCIAT No dopmyne

Wb = W, - w4
A.1.45 TepecyeT LLETOYHOrO uicTa LU Ha MaccoByto AaTio okucK Kanbums I1h B NpoLeHTax nponssoaaT no opmyne

0.50 111, =100
. Tor/

A.2 OnpefeneHue WETOYHOrO Yucna, 06yCTOBNEHHOrO HATNYMEM TMAPOOKNCH Bapusa 1 yrnekncnoro 6apus B 6apuesbix
Cynb(OHATHbIX Npucagkax

A.2.1 Ecnm HavanbHas 3[,C meHble J[C, ycTaHOB-TEHHON B LLeN0OYHOM GydepHOM pacTBOpe, B MPUCALKE MPUCYT-
CTBYeT rMApOOKMUCH bapus.

A.2.2 Ecnu HavanbHas 9/C pasHa nnm 6aTbime C, yCTaHOBNEHHOMN B LieN04YHOM By hepHOM pacTBOpe, M'MAPOOKNUCH
6apus B npucagke oTCyTCTBYeT.

A.2.3 ObLyee LLETO4HOE YMCNO ONpefenstoT 06paTHbIM TUTposaHuem no 10.6.3.

A.2.4 O6paboTka pe3ynbTaToOB

A.2.4.1 LleTouHoe uncno, 06ycnoBneHHoe HanMumem rufgpookucu bapus. LT, B Munnnrpammax KOH Ha | r npucagku,
BbluMCAT Mo /1.3.3.

A.2.4.2 MepecyeT wenoyHoro yucna Ilh Ha maccosyto gonto okucy 6apus LLLB B npoueHTax NnponsBogaT no opmyne

1,37mll, 100
i
roe 1,37 — cOOTHOLUEHWE >KBMBATEHTOB OKUCH 6apusi N TMAPOOKUCK Kalus.

MpumeuyaHune — EeTv B Npucagke Cofep>KaTcs NpUMECK B BUAE TMAPOOKUCK KaTs UMM e[KOro HaTpa, TO UX
onpeaensloT BMECTEe C FMAPOOKNCHIO Bapus.

A.2.4.3 Obuiee wenoyHoe yncno L3 solumcnaoT no 11.3.5.
A.2.4.4 LenoyHoe uncno, o6ycnoBneHHoe HaTuunem yrnekucnoro 6apus. 1L BbluncasoT no opmyne

wo=w,— U,
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A.2.4.5 TMepecyeT weno4Horo yncna LUK Ha maccosyto font0 okucu 6apums LU, B npoueHTax npon3soaaT no popmyne
1,37 W, - 100
W » = ==mmmmn 70— -

A.J OnpegeneHue LLENOYHOTO Ynucna, 06YCNOBNEHHOTO HanUNeM ankuncanuumnaTa Kasblus, rMapooKncH KabLms
1 YINEKUCNOT0 KanbLua B KaNbLMeBblX a3KT casuuunaTHbIX Npucagkax

A.3.1 Copep>KaHue B npucafke rupooKMCK KaibLiMa onpedenstoT Tak >Ke, Kak 1 4 CyNb(hoHAaTHbIX KalllleBbiX
npucagox.

A.3.2 O6Liee LIeNOYHOE 4WUCNO OMNpedensloT o06paTHbIM TUTpPOBaHWEM MO NepPBOMY CKauky noTeHuuaw. [locne
JOCTWXKEHUSA NEepPBOro CKayka NoTeHunana npojomkaloT TUTPOBaHWe 40 BTOPOro ckauka noTeHunana ang onpefeneHuns
COZlep>KaHUs  CUKWACANMLMNOBCLL KWCNOTbl, 06pa3oBaBLUEiicA NPW parto>XeHun CONSAHON KUCNOTOW askuncanuuunaTa
KasbLus.

A.3.3 ObpaboTka pe3ynbTaToB

A.3.3.1 LlenoyHoe umcno, 06YCNOBNEHHOE HanMuWeM TMAPOOKMCH Kanbiws. LUn, B nnanurpammax KOH Ha | r
npucagkn, n MaccoByto ON0 OKUCK KanblUns LU\ B npoueHTax BbIYUCNAT Tak >Ke. Kak And cynbdaTHbIX npucagok.

A.3.3.2 O6uee wenouHoe uncno LLLr BbiyncasioT no 11.3.5.

A.3.3.3 LLienoyHoe uncno, 06yCNOBNEHHOE HAMMYMEM ankuacawunnaTa KasbLns, LU u, BoipaXkKeHHoe B MuAIMrpaMmmax
KOH Ha | r npucagku, BbluncastoT no dopmyne

IVIO- V i) C 156,

rie VH — o6vem 0.1 Monb/gM3 pacTBoOpa rMApoOKUCHM KaT s, M3PacXOfOBaHHbI Ha TWTpPOBaHME [0 BTOPOro cKauka
noTeHMnTa, CM3;
Y, - o6vem Ol nonb/AM3 pacTBOpa rMAPOOKUCK Kanusi, U3PAcXOAOBaHHbIA HA TWTPOBaHWe A0 MEPBOr0 CKayka

noTeHunaw, cm".
A.3.3.4 TMepecuyeT wWenoyHoro yucna Ly Ha maccosyto fonto okucu Kanbuus LLL,2 B npoueHTax npou3BogaT no

thopmyne
0,50 LU .. m100

A.3.3.5 LlLenoyHoe uncsio, 06yCnoBneHHOe HanMuMem yrnekncnoro Kawuwis. LUy BblUMCASIOT NO pasHOCTMW 06LIero
LL|NOYHOTO YKncna 1 CyMMbI LLENOYHBIX YnCeN, 06YCNOBNEHHbIX HANMYMEM askuncanuuunaTa Kanbuma

Wy = W>— (W4 + Wy )m
A.3.3.6 MMepecueT wenouHoro uymcna LL/j Ha maccoByl AOMK0 OKUCU Kanbuns LLLu B npoueHTax npou3BOAsT Mo
thopmyte
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