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FTOCYJAAPCTBEHHDB R CTAHARAPT COK3A CCP
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CTAJIb YI'JIEPOIOUCTAS N YYT'YH

HEJEI'HPOBAHHDIH
Meroab! onpenejeHnss paHagHA Froct
Carbon steel and unalloyed cast iron. 22536.12—88

Methods for determination of vanadium

OKCTY 0809

Cpok peicteus ¢ 01.01.90
o 01.07.95

HecobGaronenne ctapiapra npecaeyerca no 3aKoHy

Hacroawmuii crasaapt ycTranaB.auBaeT (QOTOMETPUUECKHHE (IIpH
MaccoBo# jpoJie BaHaaug ot 0,05 mo 0,25 %), Turpumerpuueckuii (npu
maccoBoit aoJsie Ba"Haaus 0,02—0,25 %) u KyJoHOMeTpHUeCKiiii (npu
MaccoBoi jgose BaHazaus 0,006—0,25 %) meToxw ompeneleHis BaHa-
JYsl.
JKCTPAKIHOHHO-POTOMETPHYECKHH METOJ ONpefesyeHHuss BaHaAUf
IPpUBeJEH B IIPHUJIOXKEHHUH.

1. ObIIME TPEBOBAHUII

1.1. O6mue TpeboBanus K MerodaMmM auaamsa -— no TOCT
22536.0—87.

1.2. TlorpemnocTs pesyJbTaTa aHadW3a (OpH LAOBEPUTEJIbHOH Be-
posatHoctH P=0,95) He mpesbilllaeT npenaesa A, OPHUBEIEHHOro B
TabJ. 1, TPpH BHIIOJHEHHH YCJIOBUU:

pacxoxXJIeHHe pPe3yJabTaToB ABVX (Tpex) mapaJJelbHBIX H3MEDEHHUH
He JOJIXKHO TNpeBHIIATh (NMpu AoBepPHTeNbHOH BepossTHOCTH P=0,95)
sHaueHusi dqo (ds), npuBeJeHHOro B Tab.1. I;

BOCIIPOH3BEJeHHOe B CTaHAapTHOM oOO0pasue 3HAUY€HHe MAaCCOBOH
AOJIH BaHaAuA He AOJXKHO OTJHYATbCH OT arTeCTOBAHHOTO 0oJee YeEM
Ha JonyckaeMoe (MpH JOBepPUTEeNbHO# BeposiTHocTH P=0,85) 3Haue-
HHe O, IpHBeAeHHoe B 1abJ. 1.

[Ipy HeBHINOJHEHUM OLHOTO H3 BHINIEYKA3aHHBIX YCJOBHiI NIPOBO-
IAT NOBTOPDHBIe H3MepPEeHMs] MacCcoBOH JOJHM BaHajus. ECJH YU IIPH INOB-
TOPHBIX H3MePeHHAX TPeOOBaHMS K TOYHOCTH Pe3YJbTATOB He BBINOJI-

H3paune oguuHaibHOE [lepeneuaTka BocnpenieHa
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HAIOTCH, pPe3yJbTaThl aHaJ/Ju3a MPH3HAIOT HEBEPHLIMH, M3MEPEHHS Ipe-
KpallaloT A0 BHISIBJEHHS M YCTpaHEHHS NPHYHH, BHI3BABLINX HapyIle-
HHE€ HOPMAaJbHOIO X0/1a aHaJu3a.

PacxoxaeHue JABYX CPeJHHX Pe3yJbTaTOB aHaJ/in3d, BbIIOJHEHHBIX
B Pas3JHYHBIX YCJAOBUSAX (HampuMmep, NPH BHYTPUIa60PATOPHOM KOHT-
poJie BOCIPOM3BOAHMOCTH), He JOJIXKHO NPEBHIWIATL (NPHU AOBEPHUTEDb-
Ho#t BeposgTHocTH 0,90) 3HaueHus d, , npiBeleHHOTo B TabJl. 1.

Tadbauia 1

I HonyckaeMble pacxoxXAeHUA, %

MaccoBas pnoas saHagud, % A, % | 3, %
d_ dy d, ‘
e —— - — —————— I — P——
|
Ot 0005 16 001 BKJIOH. 00024 | 00030 | 00025 | 00031 | 00016
Cb. 001 » 002 » 0.003 0.004 0.003 0.004 0.002
> 002 005 » 0,006 | 0,007 0.006 0.007 0.004
> 0.05» 010 » 0.010 0012 0010 0.012 0.006
> 010> 025 » | 0017 0021 | 0017 0.021 0.011

2, POTOMETPHYECKHH METOA

2.1. CymiHocTr MeTOAA
Metoa ocHOBaH Ha o0pa3oBaHUHM OKpalleHHON B XKeJThii IBEeT Ba-
HaaneBogoc(popHOBOJIL(PPAMOBOH IeTEPONOJHKHCJAOTEL B KHCJIOH cpe-

Jle [TpU B3auMoaeicTBHY BaHatuss (V) ¢ dochHOPHON KHUCJIOTOX H BOJb-
dpamMaToM HATPHA H M3MEPEHUH ONTHYECKOH MJIOTHOCTH OKPAaIIEHHOr(
pactBopa npu A=400 umMm.

Memaruiee BJIHSHHE XeJje3a YCTPaHAIOT npubaBjeHneM OpPTOQoOC-
(p)OPHOU KUCJIOTHL.

22. AnnapaTtypa H PEakKTHBH

CrnektpodoToMeTp HJIU POTO3JEeKTPOKOJOPHUMETP.

Kucaora cepuas no 'OCT 4204—77 uau no 'OCT 14262—78, pas-
6aBsenHas 1:4.

Kucaora oprodocdopuas no FOCT 6552—80.

Kucaora azoraas no 'OCT 4461—77 uau no T'OCT 11125—84.

Ammuak Boauni no FOCT 3760—79.

Kaauit maprannoBokucaui no I'OCT 20490—75, pacTtBop ¢ Macco-
ol koHueHTpanued 40 r/am3.

Harpuit asoructokucasiii no F'OCT 4197—74, pacTBop ¢ MaccoBOH
KoHleHTpanueil 100 r/ame.

AMMonuit BanagueBokucanit Meta no F'OCT 9336—70.

Hatpu#i BonbppamoBokucasid 2-poasuil no I'OCT 18289—78, pa-
CTBOP C MaccoBOM KOHUeHTpauuen 50 r/om3.

JKeneso kapGoruabpHOe paauoTexuuueckoe no F'OCT 13610—79.

CraHgapTHble pacTBOPHI BaHAAHA.

PactBop A: 2,296 r BaHaJAHeBOKHUCJIOrO aMMOHHS DPAaCTBOPAIOT B
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100 cMm? BoaH, no6aBasoT 2—4 Kanay aMMHaKa, INepeBOAAT PacTBOP
B MEPHYIO KOJOY BMeCTHMOCTbIO 1 aAM3, pa30aBJAOT BOAOH KO METKH H
nepeMelnuBalor.

1 cMm® pacrBopa A cozepxurt 0,001 r BaHaaus.

Pacteop B: 10 cm3 pactBopa A nomelaloT B MepHYIO KOJa6y BMec-
THMOCTRIO 100 cM?®, 1OBOAAT AO METKH BOJOH H THIATEJbHO IIEPeMelIH-
BaloT.

1 cm® pactBopa b coaepxut 0,0001 r Bananus.

23. Il poBeiende aHaausa

2.3.1. HaBecky cranau uan uyryHa Maccoii 0,5 r (npu MaccoBoi
noJsie Banagua 0,0—0,10 %) uaum 0,3 r (npu MaccoBoii HoJe BaHaAUA
0,10—0,25 %) nomenialoT B KOHHUECKYI0 KOJOY BMeCTUMOCTbio 100 cM3
M pacTBopsIioT B 15 cm?® cepHoit xucaorw (1:4), npH yMepeHHOM Har-
peBaHHH.

[locsie nOJMIHOrO pacTBOPEHHST HaBeCKU MPHJHUBAIOT [0 KaNJjAM a30T-
HYIO KHCJIOTY 1O NpeKpalleHHus1 BcleHHBaHusa pacTtBopa. PacTBop BHI-
apPHUBAIOT 10 MOABAEHUS MAaPOB CepHOH KHCAOTH, CoaepxKuMoe KOJOB
oxjaaxnawrt, npuauBaioT 30 cM® BOJBL H HarpeBaloT A0 PacTBOPeHHA
coneii. Ecau ecTh ocaiok (rpaduT, KpeMHHEBasi KHCJAOTA), er0 oThOHJB-
TPOBLIBAIOT U NMPOMLIBAIOT NATL-UIECTh Pas ropsauei sogofi. DPuibTp C
ocaZKkoM oTOpachiBaioT, a (UALTpaT BbIMapuBaT a0 o6bemMa 30—
00 cm3. PacTBOp nepeBoAAT B MepHYIO KO0JOy BMecTuMocThio 100 cMm3,

K oxyaxKaeHHOMY pPacTBOpPY NPHOABAAIOT PACTBOP MapraHIOBOKUC-
JIOTO KaJus [J0 o0pa3oBaHHMs YCTOHUYHBON OKpacku. Hepes 3—5H MHH
H30bITOK MAapraHUOBOKHCJOrO KaJiusi BOCCTAHABJHWBAIOT PAacTBOPOM
a30THCTOKHCJIOTO HaTpHsA, NpubaBJsAs ero MeAJIEHHO [0 OLHOH Kailjie
10 obecliBeUNBAHHSA pacTBopa IIPH HENPEPHIBHOM IMEePEMEIIHBAHHH.

3ateM npuJauBawT 5 cM? docdopHOit KUCIAOTH, HArpeBalOT PacTBOpP
I0 KuneHus, npubasastoT 10 cM® pactBopa BOJLYPAMOBOKHCJIOIO HAT-
pus, BuAepxkHBaOT pactBop npu 80—90°C B TeueHne 2—3 MHUH, OX-
JaxKaaioT, JOJHBAIOT 10 METKY BOJOH ¥ NepeMellnBalorT.

OnTHyecKylo IJIOTHOCTh PacTBopa H3MepsAIOT Ha crneKTpodoTroMeTpe
NpH AJHHe BOJHBH 400 HM HAH GOTOJEKTPOKOJOPHMETPEe CO CBETO-
¢HABTPOM, HMEKIIUM 00/1aCTh NPONYCKaHHUA B HHTEpBaJie NJHH BOJH
400—450 uM. B KauecTBe pacTBOpa CPaBHEHHs INPHMEHSIIOT PACTBOP
HCIILITYeMOH NMpOO6bLI, NMPHUIOTOBJIEHHHH 0e3 Aob6aBJieHHs BOJAbL(YPaMOBO-
KHCJIOTO HaTpH.

PesyabTaThl aHajH3a BHYHCAAIOT MO I'PajyHPOBOYHOMY TpadHKy
HJIH METOAOM CPaBHEHHSA CO CTAHAAPTHHRIM 06pasuoM, OJH3KHM [0 CO-
cTaBy K aHaJusupyemoi npobe U npoBeJeHHBEIM yepe3 BCe CTalAHH aHa-
Jin3a.

2.3.2. ITocTpoenue 2padyuposourozo epapuxa

B mectsr KOHHYecKHX KoJb6 BMecTHMOCTbio 100 cM® mnoMemaror
0,3—0,5 T KapOOHHJbHOTO XeJjle3a B 3aBHCHMOCTH OT HaBeCKH IPOOH,
B NATH U3 HHUX NOCJEN0BATEJbHO NPUJIHBAIOT CTAHAAPTHHIA pacTBop b
B koanuectee 2,0: 4,0; 50; 6,0; 80 cM®, uro cootBercTByer (,0002;
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0,0004; 0,0005; 0,0006; 0,0008 r Baragus. llectas HaBecka CIAYXKHUT
Ui IPOBeieHHss KOHTPOJbHOIO OIIBITA.

B xonb6u nprauBaioT no 15 ¢cM® cepHO# KHCJIOTH H PacTBOPSIOT Xe-
Jle30 IPH yMepeHHOM HarpeBaHuu. [lajee aHa/JH3 NpPOBOAAT, KaK yKa-
3aHO B 1. 2.3.

B xaugecTBe pacTBOpa CPaBHEHHSI HCIOJL3YIOT PACTBOD KOHTPOJIb-
HOI'0 OMBITA.

Ilo yafineHHHM BeJHYHHAM ONTHYECKOH NJOTHOCTH H COOTBETCT-
BYIOIIHM 3HAYEHHUSIM Macchl BaHAAHS CTPOST rPaiyHpPOBOUYHLINA FPadUK.
Jlonyckaercst nocTpoeHHe rpaaiyHpPOBOUHOrO rpadHka B KOOpAHHATAX:
ONTHYeCKas IMJOTHOCTb — MaccoBasl JOJisi BaHA U,

24. O6paboTka pe3yJabTaTOB

2.4.1. MaccoByw a0 BaHaausg (X;) B IpoueHTax BHYHCJSAIOT IO

dbopMyJae

m, - 100
Xy =—0—"

rAe m; — Macca BaHajJausd, HaHJeHHas MO I'PaLiyHPOBOYHOMY rpadHKy,
r;
m — Macca HaBeCKH IPOOH, T.
2.4.2. HopMBbI TOYHOCTH H HOPMATHBHI KOHTPOJsS TOYHOCTH OIlpeie-
JIEHHS MacCcOBOH A0JIH BaHaausi NpHBeIdeHH B TabJ. 1.

3. THTPUMETPHYECKHA METO/

3.1. CymmsocTr MeTOAa

Meton ocHOBaH Ha OKHUCJeHHH BaHajgusa (IV) MapraHioBOKHCJBIM
KaJlieM B CEePHOKHCJ/ION cpelle H TUTPOBAHHUH BaHaaus (V) pacTBOpPOM
coin ammoHuuii-xkeqaesa (II) ceprokucsoro. Koneunyio TOYKY THTPOBA-
HHSI ONpeReJAI0T aMIepOMeTpHUYeCKH, MOTEHIHOMETPHUECKH HJIH BH-
3yaJibHO.

32.Annapatypa H PeaKTHBH

YcTaHOBKA JAJS MOTEHIHOMETPHUECKOro HJH aMIIEpOMETPHUECKOTo
THTPOBAaHHS BaHanus, olbecneuuBaloulasd 3aJaHHBIE METPOJOTHUECKHE
XapaKTEPHCTHKH TOYHOCTH OIpeeseHus.

Kucnora cepuast no 'OCT 4204—77 uau no 'OCT 14262—78, pas-
6aBaeHuas 1:1, 1:4 u 1:50.

Kucsora asornas no 'OCT 4461—77 uau no T'OCT 11125—84.

Kucsaora oprodochopuas no F'OCT 6552—80.

Kanuii mapranmoBokucanit mo F'OCT 20490—75, pacTtBop ¢ Mac-
COBOIt KOHIeHTpamueH 25 r/am3.

)Keineso (II) ceprokucaoe 7-sognoe no I'OCT 4148—78, cBexenpu-
FOTOBJIEHHBIII pPacTBOP: 2 T cepHOKHcJOro xenesa (II) pacrBopsaioT B
Boje, MNPHOABJAIOT 5 cM® cepHOH KHCJOTH, pPa3baBJasOT pacTBOp IO
100 cM°® u mepemelINBAIOT.
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Harpu#i asorucrokucaniii mo 'OCT 4197—74, cBeXenpHroToBJIEH-
HbIH pacTBOP ¢ MaccoBoi KouuweHTpanuesd 20 r/ame.

Mouesuna no 'OCT 6691—77, cBexXenpuroToBJieHHHH PacTBOp C
MaccoBor KoHuneHTpamuen 200 r/am®.

Harpuit yraekucastt no I'OCT 83—79, pacTBop ¢ MaccoBOH KOH-
IleHTpanuen 2 r/ame.

Kucisiota peHHNIAaHTPAHUIOBAS, PACTBOP ¢ MAcCOBOH KOHUEHTpPAaUUe
2 r/am®: 0,2 1 deHuNaHTPAHUJIOBOH KHCJIOTH pacTtBopsior B 100 cm?
ropsiuyero pacrBopa YIVIEKHCJOIQ HATPHA C MacCOBOM KOHIEHTpalueH
2 v/ams.

CraHJapTHBEIE pACTBOPHI BAHAAHS — 10 M. 2.2.

Ammonut-xkene3o (II) cepHokucanii (coapr Mopa) mno 'OCT
4208—72, cranaapTHbie PACTBOPHI ¢ MOJAPHON KOHUEHTpanuel 3KBH-
BaJjenta 0,01 moan/am® (pactBop A) u 0,002 moan/aM® (pactBOp DB).

PacrBop A: 4 r cosn Mopa pacTBOPSAIOT B | AM3 CEPHOH KHCJOTHI
(1:50).

PactBop b: 200 cm® pacTBopa A noMemamT B MepHYIO K00y BMec-
TUMOCTBIO 1 nM?, pa3baBiasgOT 10 METKH BOJAOH H I€pPEeMeIlHBAaIOT.

MaccoBy10 KOHIEHTPalUHi0 pacTBopa cosau Mopa yCcTaHaBJAHBAIOT
Mo CTaHAAPTHOMY pacTBOpy Banaaud. [dag storo 5—I10 cm? cranmapr-
HOro pacrBopa BaHagusi A uau 10—20 cM® pactBopa b noMemaror B
cTakaH BMecTuMocTbhio 250 cM® npubasasior 50—70 cM® cepHo#t KHC-
JoThl (1:4), 10 cM® pacTBOpa CEPHOKHUCAOro xKeJje3a W MPOBOAAT ye-
pe3 Bce CTaAHH aHaJau3a, Kak npuBeneHo B 1. 3.3. [lonyueHHBI pacT-
BOP THTPYIOT COOTBETCTBYIOLUMM pacTBOpoM coJu Mopa, ycraHaB/H-
Basi KOHEYHYI) TOUKY TUTPOBAHUsI aMIePOMETPUUECKHUM MJU MNOTEH-
[IHOMETPHUECKHM METOJAOM HJIH BH3YaJbHO, KAK NpHBeJeHO B pasn. 3.3.

MaccoByl0 KOHIEHTpaLul pacTtBopa coau Mopa (7T), BeIpaxeH-
HYI0 B 'pPaMMax BaHajus Ha OJMH KyOHueckuii CauTUMeTp pacTBoOpa
BBIYUCJAIOT 110 QPOPMYJIE

raie T, — MaccoBasi KOHIEHTPAUHA cTaHAAPTHOro pacTBopa BaHaaHg
A unu b, r/cm?3;

Vi — o0beM cTaHZAPTHONO pacTBopa BaHaluga A uuaH b, B3sTHH
JJ1s1 yCTAaHOBJIEHHSI MAaCCOBOH KOHILEHTPaLlHH pPacrBopa COJH

Mopa, cm?;
V — ob6bem pactBOopa cojqu Mopa, uU3pacxXxomOBaHHBIL Ha THUTPO-

BaHHe, CM°.

33. [IpoBenenue anaJgusa

3.3.1. HaBecky cranu uau uyryHa maccoil 2 r (nIpu MAaccoBof jgoJje
BaHaausa 0,02—0,05 9%) uau | r (npum maccoBoii goae Banaaus 0,00—
0,25 %) nomemaroT B CTakKaH BMecTUMOCTBbIO 250 c¢M3, NpHJIHBAIOT
50—70 cm3 cepHoli KucJaOTH (1:4) ¥ HarpeBaloT A0 MOJHOTO PacTBOpE-
Hud. K pactBopy npubaBasiOT 110 KaljsgM a30THYIO KHCJIOTY A0 IpeK-
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palleHUsI BCIEHHBAHHA ¥ JONOJHHUTEJNbHO 2—3 cM?., PacTBop Bbimapu-
BalOT N0 NOSIBJEHHUS IIaPOB CEPHOH KHUCJIOTH, oxyaxpaaiT. OOMHBaOT
CTeHKH CTakaHa BOJOM M BHOBb BBIIAPUBAIOT A0 HauyaJa BblIeJICHHS
napoB CePHOH KUCJOTH. COpep:KHMOe CTaKaHa oXJaaxKaaloT, NPUJAHBa-
10T 50—60 ¢M? BOABI H HarpeBaioT 40 PacTBOPEHHUS COJIeH.

F.can  oOpasoBaJjicsd HEPACTBOPUMBIH OCAJOK, COLEpKAUHH KpPeM-
HHEBYIO KHCJIOTY U I'paduT, TO ero oTPHJIbTPOBHIBAKOT HA PUABLTP «0e-
Jasi JeHTa» U NPOMBIBAIOT O—6 pas ropsueil Boaoi, cobupass QpUIBLT-
paT u IPOMBIBHBIE BOABI B cTakaH BMecTHMOCTbio 400 cMm3. PHABLTP C
ocalkoM OTOpachiBalOT. K pacrBopy B crakaHe po6aBasgoT D0 cm?
cepHodl KHcJaoThl (1:4), oxnaxpaior, pobasigior o—10 cM® pacTBopa
CEPHOKHCJIOTO 3aKHCHOTO XeJie3a, pa3basisior Bojgol mo 150 cM® wu
CHOBa oxJiaxaart go 17—20 °C.

K oxnaXkaeHHOMY pacTBOPY NMPU NOCTOSAHHOM NEepeMellNBaHHH NpPH-
0aBJSAIOT MO KalJsiM pacTBOP MapraHijOBOKHCJIOro KaJusa 10 YCTOHYH-
BOH PO30BOH OKpacku. Hepe3 1—2 MuUH NPUOABJSAIOT IO KallJIIM PacT-
BOP aA30THCTOKHCJIOIO HATPHA JO IOJHOI'O HCYE3HOBEHHS PO30OBOH OK-
packu U Hemelgenso npubasiasor 10 ¢cM3 MOYEBHHHL.

Hepes 3 MHH B pPacTBOP NOTPYyXKaKT BHIOPAHHYIO Mapy 3/JA€KTPOIOB,
(YCTaHABJUBAIOT NPH aMIIEPOMETPHUYECKOM THUTPOBAHUH HeOOXOAHMOe
HaIPsSIXX€HHe), BKJOUAIOT MHJIJIUBOJLTMETP-MUKpPOAMIEPMETD, Mar-
HUTHYIO MELIAJKy H THTPYIOT aMIepPOMEeTPHUYECKH UJIH ITIOTeHIHOMETPHU-
yecKd pactBopoMm coau Mopa A uau b (B 3aBUCHUMOCTH OT MAaCCOBOM
AONH BaHanAusd), NpubaBasisg ero HeSONbIIHMHA NOPUUAMHU H3 MHKPOGIO-
DETKH B OTMeuasi MNokKa3aHus npubopa mnocJtae Kaxa0oro ngo00aBJeHUSH
TUTPaHTa (IPH aMIEepPOMETPHUECKOM TUTPOBAHHM HJH 10 PE3KOTO OT-
KJIOHEHHUS CTPeJKH npubopa (IPH NOTEHIHOMETPHUECKOM TUTPOBAHUU).

[Ipu BH3yaJbHOM OIpeleJICHUH KOHEUHOH TOYKH THTPOBaHHS K pa-
CTBOPY, MNOJATOTOBJEHHOMY [JisI TUTPOBAHHUA, NpUbABIAT O5H—6 Ka-
neJap pacTBopa (eHHJAHTPAHUJIOBOH KHUCJIOTHL U THTPYIOT PACTBOPOM
cou Mopa A0 nepexoja BUIIHEBOH OKPAacCKU pacTBOpPa B iKeJTo-3eJle-
HYIO.
Bo Bcex cayuasx npubaBiaeHue pacTBopa coau Mopa IpOU3BOIAT
U3 MUKPOOIOPETKH HeOOJbHIUMH TMOPIUSAMHU, 4 B KOHIle TUTPOBAHHS —
Mo KaJIsM.

34. O6paboTKa pe3yJgbTaTOB

3.4.1. MaccoBywo poaio Basanus (X:) B IPOLEHTaX BLIYHCJSIOT MO

dopMmye

rae T — maccoBasi KOHIlEHTPauus pactTBopa coau Mopa, BeIpaxKeHHag
B I'/CM° BaHaIH;
V — ob6bem pacrBopa cosn Mopa, COOTBETCTBYIOUIH{ KOHEYHOMH
TOYKe THTPOBAHUS, CM?;
m — Macca HaBeCKu poOlH, T.
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3.4.2. HopMEI TOUHOCTM M HOPMATHBHLI KOHTPOJIS TOYHOCTH Onpeje-
JeHUsA MacCOBOM A0JIM BaHaAHA npuBeleHH B TabJ. 1.

4. KYJOHOMETPHYECKHAHY METOJ,

1. CymuocTp MmeTOga

MeToa OCHOBaH Ha B3aHMOJEHCTBHM BaHaAus (V) ¢ 3JE€KTPOXHMH-
YeCKH IreHepHPOBAaHHBIMU HOHaMu XKene3a (II). KoHeuHyIO TOUKY THT-
pOBaHHs YCTaHaBJAHBAIOT OHaMNEPOMETPHYECKH ¢ JABYMsS MOJAPH30-
BAHHBIMH IJJaTHHOBBIMH 3JEKTPOLAMH.

42. AninapaTypa U pPeaKTHBH

Ilorenuuocrar [1-0827, [1-0848 nau a060i Apyroi, paGorarouui B
pexXHuMe 3a/laHHOTO TOKA.

YCcTaHOBKa 1/ aMNEPOMETPHUECKOTO THTPOBAHHSA ¢ ABYMS IIOJISI-
PHU30BAHHBIMH HHAHKATOPHBIMH 3JE€KTPOLaMH.

Paboyuii reHepaTOpPHbIli 3JEKTPOJ — BOJb(PPAMOBHI ¢ MIOWAAbIO
BHANMOH noBepxHocTH 1,0—2,0 cm?.

DJEeKTPOJ BCIIOMOraTeJbHBH IIJJATHHOBBIH, mjomansio 0,5—1,0 cm?2.

MuapukaTopHasi cHcTeMa: ABa OJAHHAKOBBIX NJIATHHOBHIX 3JIEKTPOAa
nJoiaabio 1 cm?.

HMceTounnK Hanpsixkenus, obecrneuuBaloiinfi Nojauy HanpsAXeHUs HA
3JIeKTPOAbl He MeHee 100 mMB.

Cekyngomep no F'OCT 5072—79.

Bosabgppam Meranaudeckuil AJsi TeHEPaTOPHOro 3JekTpona (4HcTO-
Ta He MeHee 99 %).

Ksacnni xenesoammonusinnie no FOCT 4205—77, pactBop ¢ MoO-
Jspuo# koHUueHTpanueh 0,5 moan/am®: 240 r xxej1e30aMMOHUIHBIX KBaC-
o8B pacrBopsoT B 500 cM® BoABl, OcTOpPOXHO npuauBamotr 100 cm?
CEepPHOH KHUCJOTHI H HarpeBawT J[A0 NOJHOr0 pacTBOpeHHus coJel. Pacrt-
BOP OXJaxKAalT, AOJHUBAIOT BOAOH A0 1 AM®, TIIATeNbLHO NepeMellnBa-
10T U QUABTPYIOT yepe3 GuabpTp cpeAHen NAOTHOCTH.

Ammonuii-xkenezo (II) cepnorkucawmii (coap Mopa) mo TOCT
4208—72, pacTBop ¢ MaccoBOi KOHUeHTpauued 12 r/am3: 12 r counu
Mopa pacropsioT B 400— 500 cM?® Boakl, ocTopoxHo npuausawt 50 cm?®
CEepHOH KHCJOTHI, OXJaXAaloT, J0JUBAIOT BoJdo# Ao 1 Am3, mnepemeriun-
BAIOT H QUALTPYIOT yepe3 cyxou HUJILTP cpefHel NAOTHOCTH.

Kucnora cepuasa no I'OCT 4204—77 unu T'OCT 14262—78, pacrt-
BOP C MOJISPHOH KOHIleHTpalue# skBuBaJsenTa 0,1 MoJb/aM°.

OcranbHble peaKTHBBEl U PacTBOPHI 110 1. 3.2.

4.3. [IpoBeneHHe aHaJdusa

Hapecky cTajin HAM YyryHa B 3aBUCHUMOCTH OT MAacCOBO# NOJH Ba-
Hagusa (cM. TabJda. 2) pacTBOPAIT H MOATOTaBJMBAIOT PacTBOP K THT-
POBaHHUIO JO MOMEHTA ero OXJaxXAeHus corjacHo m. 3.3.1.

K mosnyuennomy pactBopy npuiauBaimoT !—2 cm? coan Mopa.

CTakaH c aHaJU3HPYEeMBIM PacTBOPOM yCTAaHAaBJAHBAIOT HA MeIUaJ-
Ky, BKJIOUAIOT nepeMeimuBanue, npubasaawnt 10 cM® pacTBopa XKejeso-
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Tabnuua 2
Maccosas gosqa BaHafUs, % Macca HaBeCKH, T CuJjla TeHepaTOPHOIO TOKa, MA
Ot 0,005 po 0,02 BkJiou. 1,0—0,5 0,5—2,5
n
Cs. 0002 » 000 » 0,5—0,3 1,5—4.0
> 0,05 » 0,25 » | 0,2—0,1 2,5—5,0

AMMOHHHHBIX KBaclLOB, 10 KanJjdaM NPHOABJAIOT PacTBOpP MapraHiOBO-
KHCJIOI'O KaJius N0 YCTOHYHBOHU B TeY€HHe | MHH PO30BOH OKPaCKH PacT-
Bopa. Hepe3 1— 2 MHH nmpHOGaBJASIOT IO KalJsiM PacTBOp a30THCTOKHC-
JIOTO HATPHUS OO IMOJIHOI'O HCUE3HOBEHHSI PO30BOHA OKPAaCKH W HEMEIJIeH-
HO 1—2 r MOYEeBHHHI.

B cTakaH OnyckKalT reHepaTOPHBIH H HHAHKATOPHBIE 3JEKTPOAH,
HaKJaAblBalOT Ha HHAMKATOPHBIE JIEKTPOAHW HaIpsAXeHHe NOoJspu3a-
nun 50—100 mB. B apyroii crakaH, 3anoJIHEHHBIH PacTBOPOM CEPHOMH
KHCJOTHl C MOJSDHOH KOHHeHTpaunueil skBHBaJeHrta 0,1 moan/am?,
ONYCKAKT MJATHHOBHHN 3JIEKTPOA ¥ 3aMHKAIOT II€Nbh COJIEBLIM MOCTH-
KOM, 3alI0JIHEHHEIM PacTBOPOM CE€PHOH KHCJIOTH TOH Ke KOHLEHTPaIluH.

OTMeqaroT HauyaJbHOe IMOJIOKEHHe HHIAMKATOpa HM3MEPHUTEJIbLHOTrO
npubopa (MHKpoaMIepMeTpa), BKJIOYEHHOTQ B CHCTEMYy HHIHKaAlHUH
KOHEeUHOH TOUKH THTPOBAHHUS, BKJIOUAIOT OJHOBPEMEHHO reHepaTOPHHIH
TOK H CEeKYHAOMep. DJAEKTPOJH3 BEAYyT [0 TeX NOop, MoOKa HHAUKATOP
U3MEPUTENBHOIO NPUOOPA He HAUHET OTKJIOHATHCA OT NEePBOHAYAJIb-
HOTO MOJIOXKeHHS. B 3TOT MOMEHT BBHIKJIOUAIOT FE€HEPaTOPHHH TOK, O[-
HOBPEMEHHO OCTAHABJHBAIOT CEKYHAOMEp H 3alHCBHIBAIOT IIOKa3aHHS
HHAHKaTOpa (MHKpoaMImepMeTpa) H BpeMeHH. B xone THTpOBaHHSI KOH-
TPOJIUPYIOT ellle 2—3 pa3a IMOKa3aHUs HHAHKATOPHOH CHCTEMBI, BKJIIO-
yasg reHepaTOPHBIH TOK M ceKyHaoMep Ha 3— 10 cexk u 3anucHBasg Kax-
JbIH pa3 noKa3aHus.

CrposiT rpadHuK 3aBHCHMOCTH IIOKAa3aHHH HHAHKATOPHONH CHCTEME
OT BPeMeHH H HaXOAAT BpeMs, COOTBETCTBYIOILee KOHEUHOH TOYKE THT-
poBaHusi. OHO O6yJeT COOTBETCTBOBATh TOUYKe NepeceyeHUuss MNpPAMOJIH-
HelfHBIX YYacTKOB 00€HX BeTBeH KPHBOM.

44. O6pab6boTKa pe3yJabTaTOB

4.4.1. MaccoByio nonaio BaHaausl (X3) B NpOLEHTAaX BHIYHCAAIOT MO
dbopmMmyJie Papajed:

X.— K-T-£-100 ;
m
1] A
K=%" -

rae F — uucno @apages (F=965600 Kua);
A — aTomHas Mmacca Bauamus (A=050,95 r);
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n — 4UCJ0 371€KTPOHOB, YYACTBYIOUIHUX B BOCCTAHOBJEHHUH BaHa-
ang (n=1);
[ — cuJia reHepaToOPHOTO TOKa, A;

[ — BpeMsl, COOTBETCTBYIOIlee KOHEUHOH TOUYKe THTPOBAHUSA, C;
fn — Macca HaBeckH npodHl, T.
4.4.2. HopMBl TOYHOCTM M HOPMATUBHI KOHTPOJISI TOYHOCTHU Ompeje-
JEeHHSI MacCOBOH J10JIM BAHAAHUS NpuBeeHbl B TabJ. 1.

ITPUJIO)KEHIIE
Pexomendyemos

3KCTPAKILHOHHO-®OTOMETPUYECKHMI METOJL ONPEJEJEHUS
BAHAJLHUS C B®T'A NTPU MACCOBOM JIOJIE 0,02—0,25 9,

. CymHOCTL, MeTOda

MeTon OCHOBAaH Ha 06pa3OBaHHH OKpAlIEHHOro B (DHOJNETOBBIE LBET KOMILIEKC-
HOro coefuHeHusl BaHanaua (V) ¢ N-peHunb6eH30TrHAPOKCAMOBON KHCJIOTOH B PacTso-
Pe COJNHOH KHCJOTH C MOJIAPHOH KOHIEHTPauHeR 3KBUBaJeHTa 6 MOJab/AM2, 3KcTpa-

THPOBAHUH €ro XJOPOodOpMOM M HUSMEPEHHH ONTHUYECKOH IVIOTHOCTH OKDPAUIEHHOTO
pacTBoOpa NpH AJuHe BOJHBE D30 HM.
2. Anmapatypa U DPEaKTHBH

Anmapatypa H PpPEAaKTUBH — N0 I. 2.2 HaCcTOAHIETO CTaHAApTa C JONMOJHEHH:-
M.

CnektpodoroMeTp WA POTOIIEKTPOKOJOPHUMETD.

Kucaora conanas no 'OCT 3118—77 uau no T'OCT 14261 --77.
» Kucnora cepras no 'OCT 4204—77 wmu mo TOCT 14262—78, pasbaBieHHan

Kucaora aszornas no 'OCT 446177 uau nmo 'OCT 11125—84.

Kucaora oprodochopnas mo T'OCT 6552—80.

N-penunbensornapoxkcaMoBas xuciora (BPI'A), pacTBop ¢ MaccoBOR KOHIEH-
Tpanuet 2 r/amM® B xJopodopmMe.,

AmMmuax Bojaubit mo FOCT 3760—79.

Xaopodopm no 'OCT 20015—84.

Kanuit mapranunoBokucabiii no 'OCT 20490—75, pactBop ¢ MaccOBON KOHIeH-
Tpauueit 0,3 r/ams,

Avmonuil Banaauesokucabifi Mera nmo 'OCT 9336—75.

CraupapTHble pacTBoOpH BaHaiusa A u B roToBsAT Kak nmpuBeleHO B I. 2.2 HACTOs-
Hiero cTaHzapra.

Keneszo kapbouuabHoe pagnorexuudeckoe no FOCT 13610—79.

3.IIlpoBenperne aHanAusza

3.1. HaBecky craau uam uyryHa wMaccoit 0,5 r (Ipm MaccoBoii [0Jie BaHagHs
0,02—0,1 %) nau 0,25 r (mpu MaccoBo#r gose BaHagusa 0,1--0,25 %) mnomemamor B
cTakan BMecTHMOCThIO 200 cm3, mpubaBasgior 30 cm?® cepHoit kKuciaoru (1:4), b cm?
opTodochopHOR KUCJIOTE H PACTBOPSIOT NIPH YMEPEHHOM HarpeBaHHH.

[Tocne mosiHOro pacTBOPEHHS HaBECKH NPHJAHBAIOT MO KamjiAM a30THYI0 KHCJIO-
TY A0 ITIpPEKpallleHHs BCHEHHBaHHA pacTBopa. PacTBOp BHIIApHBAKOT A0 INOSBJICHHS
1apoB cepHOH KHcCJaOTH. OOMBIBAIOT CTEHKH CTAKaHa BOAOH W BHOBb BHIIAPDHBAKOT A0
nmosiBJieHHs1 mapoB cepHoli xucaoTH., Couu pactsopsior B 20 cM® BOAW INIPH Harpe-
BaHUM, OXJaxKA4KT H NEePeBOAAT B MEpHYI0 Koaby BMecTuMocTthio 100 cM3, goausa-
I0T 1O MeTKH BOZOH U NepeMelllHBAOT. B c/ydae aHasuza 4yryHa pacTBOp PUIBTPYIOT
Ha (GHABTD CpelHeld INIOTHOCTH H NPOMBIBAIOT OCajAOK 5-—6 pas ropsuYeli BOIOH, cO-
6upafd GHALTPAT ¥ NPOMHBHBIE BOAH B MepHYy Koaby BMmecTuMocTbio 100 cwm’.
OuabTp ¢ 0CAAKOM OTOpPACHIBAIOT.

AJBKBOTHYIO YacTh pacTBopa 15 cM® nomemaioT B JAeJHTENBHYI0 BODOHKY BMec-
TMocThio 100 cM3, mocsenoBaTeNibHO INpH NepeMellHBaHUM NpHOABJAAIOT PacTBOp
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MapraHioOBOKHC/OIO KaJlug [0 NOSIBJECHHS YCTOHUHBOH PO30BO# OKpackd u 3~—4 Kamau
B H30OBLITOK, BHACPXKHBAIOT B TeueHHe | MHH, nmpuOasasioT 15 cM® pacTBopa cossiHON
kucaortul, 10 cM?® pacrBopa BOT'A B xJ0podopMe H BCTPAXHBAIOT B TedeHHe | MMH.

XJ0podhOpMEHHH SKCTPAKT CJAHBAIOT B MEPHYIO KOJ6Y BMECTHMOCTbIO 25 cM3,
K pacTBOpy B [AequTe/bHOR BOpOHKe npubasasior 5 ¢M® pacrsopa BPTA B xuopo-
¢opMe H BCTpsixHBalOT B TeueHHe 30 c. [losyueHHHe SKCTpakTH OOLEZHHAIOT, NOJHM-
BAalOT XJ0pohOpMOM 10 METKH, NepeMeliyBalOT H 4Yepes | gac H3MepsIOT ONTHYECKYIO
NJIOTHOCTL PACTBOPOB Ha CHEKTPO(OTOMETDe NpPH AJHHe BoJHH 530 HM HAM Ha do-
TOJIEKTPOKOJIOpUMETPe cO CBeTOGUNLTPOM, HMeIoHM O06/1acTh NPONYCKAHHA B HH-
TeppaJie 4JauH BoJH 500—560 BEM. B KauecTBe pacTBopa CpaBHEHHs HCIOJb3YIOT XJO-
PO OpM.

PesysnbTaThl aHajH3a BHYHCJIAIOT 1O I'PAAYHPOBOUYHOMY rpadHKy HJIH METOLOM
CPaBHEHUSI CO CTAHAAPTHHIM 00pasnoM, OJH3KHM 10 COCTABY K aHaJH3HpYeMol Npo-
6e 1 NPOBEJEHHHM Yepe3 BCe CTaAHH aHaku3a.

M3 3HaueHHs] ONTHYECKOW NJOTHOCTHM KaXKJIOro aHaJdHU3HPYEeMOro pacTBOpa BHI-
YNTAIOT 3HAYEHHE ONTHYECKOH NJIOTHOCTH KOHTDOJBHOrQ ONbiTa.

3.2. llocTpoenue epadyupogounoeo epaguxa

B mrects crakanoB BMmectuMocThio 200 cM? noMemtaror 0,5 uau 0,25 r kapGOHHIE-
HOrO XXeJe3a (B 3aBHCHMMOCTH OT Haseckd npobw), B nate u3 Hux npuausBawr 0,5;
1,0 3,0; 50 u 7,0 cm® crangaptHoro pactBopa B, uro coorsercrtByer 0,00005;
0,00010; 0,00030; 0,00050; 0,00070 r panaznmsa. IllecTofi crakan CcJAYXMT A1 NIpOBe-
IEHHS KOHTPOJbLHOrO onniTa., BoO Bce cTakaHuH UpuiauBaloT no 30 cM® cepHOH KHCJO-
vl (1:4), 5 cM3® opTOHOCHOPHOH KHUCAOTH U PACTBOPAIOT XKeJJe30 INPH YMePEeHHOM
HarpesaHuu. [fallee mocTynaior, Kak NpUBEAEHO B II. 3.

Ilo HafifeHHRM 3HAUCHHAM ONTHYECKOH MJAOTHOCTH U COOTBETCTBVYIOLUIUM HM 3HA-
yeHuaM Maccel BaHaAHS CTPOAT rpaayupoBouHblli rpaduk, [lonyckaercss nocrpoerue
rpajyHpPOBOYHOro rpadmka B KOOpAHHATAX: ONTHYECKas INIOTHOCTb — MaccoBas 10-
Js BaHALUS.

4, O6paboTKka pe3yJabTaToOB

4.1. Maccosyw podqio BaHaaua (X4) B NpoueHTax BBRIYUCAAKT 110 PopMyne

rae m;-—Macca BaHaJAud B aHAJH3HPYeMOH mpole, HAHAEHHAs MO TPALyHPOBOYHOMY

rpaduky, Tr;
m — Macca HaBecKH npoOH, T.
4.2. HopMmbl TOYHOCTH W HOPMATHBH KOHTPOJIA TOYHOCTH OlpelesieHns MacCOBOH

AOJH BaHaaus npuBeacHH B TabJa. 1.
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HHPOPMALHUOHHBIE JJAHHDIE

1. PASPABOTAH U BHECEH MuHucTepcTBOM 4epHOH METANANYPruM

CCCP

UCIIOJIHHUTEJIH

H. K. Hectepos,

N 3018

KaHA., TCXH,

3. BBAMEH I'OCT 22536.12—77
4, CCbIJIOYHDbBIE HOPMATHUBHO-TEXHHUYECKHE HNOKYMEH-

Thl

nayk; C. H. Pyniok, KaHJI. TexH.
nayK; C. B. CnupuHa, KaHi. XHM. HAYK (PYKOBOAHTEJDb TEMHI);
B. . KoBaJjeHko, KaHA. TexH. HayK; H. H. I'puueHko, Kana. Texw.
nayk; E. B. Hoanpyxuuxkosa; Jl. H. bepesosasn

2. YTBEP)KAEH U BBEREH B AEUCTBHUE HNocradosaenuem [o-
cypnapcrBeHHoro komutrera CCCP no craHpapram or 25.08.88
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I'OCT 6552—80
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