CTAJIb YIJIEPOOUCTASI H YYTYH

HEJETrHPOBAHHBIH
MeToabl onpeeieHns BaHABHSA FoCt
Carbon steel and unalloyed cast iron. 22536.12—88

Methods for determination of vanadium

OKCTY 0809

—#

Cpok peicteus ¢ 01.01.90
ao 01.07.95

HecoGaropenne cTaHaapra npecjieiyercs no 3akoHy

Hacrosmuii craHgapT ycTanaBidBaer (GoToMeTpuueckuii (IpH
MaccoBoil node Bananus ot 0,05 no 0,25 %), TuTpumerpuueckuii (npn
MaccoBOH noJe Bamaaus 0,02—0,25 %) u KyJoHOMeTpHuecKufi (npu
MaccoBoii nose Banaznus 0,006—0,25 %) Meroan ompejeeHis BaHa-
JUUSL.
DKCTPAaKUHOHHO-(HOTOMETPHYSCKME  METOJ onpeliesienyss BaHAAUA
IIPUBEIEH B IIPUJIOKEHHH,

1. ObIILUE TPEBOBAHM

1.1. O6mue TtpeGoBaHHs K MeToAaM aHajJu3a -— 1o T'OCT
22536.0—87.

1.2. TlorpeimHocTh pe3yJbTaTa aHaIH3a (pu JAOBepUTEJNbHON Be-
positHoct P=0,95) He mpeBbllllaeT mnperena A, NPHUBEACHHOro B

) Ta6J1. 1, TPH BHIMOJHEHHH YCJIOBUI:

pacxoxJeHHe Pe3yJbTaToOB ABYX (TPeX) mapasJelbHBIX H3MepeHUH
He NOJIKHO MpeBHIIAaTh (NPH AOBEPHTENBPHOH BEPOSITHOCTH P=0,95)
snauenus ds (ds), npuBeneHHOrO B Ta0J1. 1;

BOCIIPOK3BeJeHHOe B CTaHZapTHOM o0pasue 3HaUeHue MaccoBON
0JIM BaHAAHMS He [OJIKHO OTIHYATbCS OT aTTECTOBAHHOrO OoJsee ueM
Ha fomyckaemoe (IpH JOBEPHUTENbHOH BEPOATHOCTH P=0,85) sHaue-
HHe §, IpUBeaeHHoe B Tab. 1.

[1pu HeBHITOJHEHHYM OJHOTO 13 BHINIEYKA3aHHBIX yCJIOBHE NPOBO-
IST MOBTOPHEIE M3MepeHHs MaccoBOj A0 BaHaiusd. Ecan u npH ros-
TOPHHIX H3MePeHHsX TpeGOBaHMs K TOYHOCTH Pe3y/bTaToOB HE BBHIIOJ-

M3panue oduuualibHoe Iepeneuarka BocmpelieHa
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HAIOTCS, Pe3yJbTaThl aHAJM3a NPH3HAKT HEBEPHLIMH, H3MEDEeHHs Ipe-
KDAWaioT 110 BHABJNEHHS H YCTPAHEHHS NPHUHH, BBISBABIIMX HApYyLUle-
HHE HOPMAaJbHOI'O X0Ja aHaJH3a.

Pacxoxaenue ABYX CPEJIHHX Pe3yJbTaTOB aHaﬂﬂsa BBIIIOJHEHHBIX
B Pa3JHUHBIX YCJAOBHAX (HampuMep, mpH. BHy’rpHﬂaéopaTopHOM KOHT-
poJie BOCIIPOM3BOAMMOCTH), He JOJIKHO MPEBBIIATL (MPH JOBEPHTEb-
"ot BeposiTHocTH 0,95) 3HaueHus d, , npiBeleHHOro B TabJa. 1,

Ta6auwa 1

JlonyckaeMele pacxoRACHHA, %
MaccoBas foAsa BaHagusa, % A, % 3, %
d, ds d;
Ot 0,005 no 0,01 BkilOW. 0,0024 0,0030 0,0025 0,0031 0,0016
Ce. 0,01 » 0,02 » 0,003 0,004 0,003 0,004 0,002
» 0,02» 005 » 0,006 0,007 0,006 0,007 0,004
> 0,00 » 010 » 0,010 | 0,012 0010 0,012 00016
» G,10» 025 » 0,017 0,021 0,017 0,021 0,011

2. ®OTOMETPHYECKHR METOJ,

21. CymHocTr MeTOAA
Mertoa ocHOBaH Ha 00pasoBaHHH OKpallleHHOfi B XKeJATH IBeT Ba-
HaaHeBOQOCcQOpHOBOALPPAMOBOL I'eTePONOJHKHCAOTE B KHCJIOH cpe-

Jle NPH B3aUMOJLEHCTBHY Ba"Haius (V) ¢ pocHopHOH KUCJIOTOH H, BOJb-
{paMaToM HATPpHA H H3MEPEHHH OINTHUECKOH IVIOTHOCTH OKpAalleHHOTO
pacteBopa npu A=400 um.

Memaroimee BAHSHHE XKeJse3a ycTpaHaloT npubapleHHeM OpPTodoc-
($OPHOH KHUCJOTHI.

22. AnnapaTtypa H PeakKTHBH

CnektpodoTomMeTp uau GoTO3JIeKTPOKOJOPUMETP.

Kucnora cepuasg no I'OCT 4204—77 uau no 'OCT 14262—78, pas-
HaBsennasn 1:4.

Kucaora oprodocdopuas no F'OCT 6552—80.

Kucnora asoruas no 'OCT 4461—77 uau no F'OCT 11125—84.

Ammuax Boauui nmo FOCT 3760—79.

Kanuit mapraunosBokucauifi no I'OCT 20490—75, pactBop ¢ Macco-
BOH koHHenTpanuei 40 r/am3.

Harpnit asotuctorucinit no FOCT 4197—74, pacTBop ¢ MaccoBo#
KoHunenrtpaunuei 100 r/am3.

AMMonuil BanaaueBoKHCAHHR MeTa o 'OCT 9336—75.

Hatpu# BosbdpamoBokuenniit 2-soaruii no 'OCT 18289—78, pa-
CTBOD € MaccoBOK KoHIeHTpauue# 50 r/fame.

Kenezo kap6oruipHOe paauorexundeckoe no FOCT 13610—79.

CraujpaprTuble pacTBOPH BaHAIHA.

Pacrsop A: 2,296 r BaHaZHEBOKHUCJOrOo AMMOHHS pPAaCTBOPAIOT B
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B MEPHYIO KOJIOYy BMeCcTHMOCTbIO 1 AM2, pa30aBasioT BOAOA A0 METKH H
nepeMellnBaoT.

1 cM? pacrBopa A comepxurt 0,001 r Banagus.

PactBop B: 10 cMm® pactBopa A nomelaoor B MepHYyIO K010y BMec-
TUMOCThI0O 100 cM®, 1OBOASAT KO METKH BOJAOH H TIMATEJbHO NepPeMeLIH-
BaloT.

1 cm? pactBopa b comepxkut 0,0001 r Bananus.

23. [IpoBeneHHe aHaau3a

- 2.3.1. HaBecky cranau uau gyryHa Maccodl 0,5 r (npm maccoBoi
noJsie Banagua 0,05—0,10 %) uau 0,3 r (npu MaccoBoi aose BaHaAUA
0,10—0,25 %) noMemniaioT B KOHHUYECKYIO K00y BMecTHMOCTbio 100 cM?
¥ pactBopsioT B 15 cm® cepHoit Kucaorel (1:4), mpu ymepeHHOM Har-
peBaHUH.

[Tocse nmosHOro pacTBOPEHHsS] HaBeCKH NMPHJUBAIOT IO KanjasaM a3oT-
HYIO KHCJIOTY OO TMpeKpallleHHsl BcleHMBaHus pacTBopa. PacTBop BHI-
NapHBalOT 10 NOABJIEHHS MapOB cepHOH KHCJOTH. ColepKHMoe KOJIOH
oxnaxpaamT, npuauBaior 30 cM® BOJAB M HarpeBaloT A0 PacTBOPEHHS
coJeii. Ecau ecTh ocafiok (rpadur, KpeMHHEBast KHCJAOTA), er0 oT(HIb-
TPOBLIBAIOT H MPOMHLIBAIOT NAThH-WIECTh Pa3 ropsyenr Bogof. PuILTP C
ocaZkoM ort6pachiBaoT, a GpuUAbTpaT BHOapHBaT n0 06bema 30—
50 cm®. PacrBop nepeBoAT B MepHYK Ko0JOy BMecTuMocTbio 100 cm3.

K oxnaxXaeHHOMY pacTBOpY HpHOaBAAIOT PacTBOP MapraHUOBOKHC-
JOro KaJus 10 o6pa3oBaHMs ycTOHuMBOH OKpackd., Yepes 3—5 MHH
H3OLITOK MAapraHUOBOKHCJOrO KaJHf BOCCTAHABJHBAIOT PAaCTBOPOM
A30THCTOKHCJIOTO HaTPHA, MpubaBisis ero MeJJIEHHO IO OAHOH Kaille
10 ofeclBeUHBAHHA PacTBOpa NPH HENPePLIBHOM IePEeMEIIHBAHUH,

3ateMm npuanBaiT 5 cM® dochopHON KHCIOTH, HArpeBalOT PAacTBOP
J0 Kunenus, npubasiasior 10 cM?® pactBopa BOJbGPaMOBOKHCJIOrO HAT-
pus, BHepxkuBapT pactBop npu 80—90°C B Teuenwe 2—3 MHH, OX-
JaXK1al0T, IOJHBAIOT 10 METKH BOJOH H NepeMelInBalorT. -

OnTHYeCKYIO NJIOTHOCTh PacTBOPA M3MepSIOT Ha CNeKTPodoTOMETpe
npH AJHHe BoAHBL 400 HM uau ¢GOTO3NEKTPOKOJOPHMETPe CO CBETO-
(GHALTPOM, MMEIOIIUM 00JacTh NPONYCKAHHA B HHTEPBaJje IJHH BOJH
400—450 M. B KauecTBe pacTBOpa CPaBHEHHs MNPHMEHSIOT PacTBOp
HCIILITyeMO# npOoGH, NPHIOTOBJIEHHHH 6e3 106aBjeHus BOJb(HPaMOBO-
KHCJIOTO HaTPH4.

PesyabTaThl aHaju3a BHUHCIAIOT N0 IPafiyuPOBOYHOMY rpaduky
HJIH MeTOJOM CPAaBHEHHS €O CTAaHAAPTHHM 06pasuoM, GJIH3KHM [0 CO-
cTaBy K aHaJausupyeMofi mpobe u NPOBELEHHHIM yepe3 BCe CTa/(HH aHa-
Ju3a.

2.3.2. ITocTpoenue 2padyuposounozo epapura

B mecTr KOHHMYECKHX KoJa6 BMecTHMOCThi0 100 cM® mnoMemawr
0,3—0,5 T KapGOHUIABHOTO JXeJie3a B 3aBHCHMOCTH OT HaBeCKH IPOOH,
B NAThb H3 HHX MOCJEA0BAaTEJIbHO NPHJMBAIOT CTAaHAAPTHHIE pacTBop b
B KoanuectBe 2,0: 4,0; 5,0; 6,0; 8,0 cm®, uto cootBercTByer 0,0002;
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v,yuua, U,UUVY, V,JVUUUY, U,UUUO | bdidliinr, HUCCldsn Hablina Lidymrnl
JJIs IPOBeJeHHsT KOHTPOJbHOTO OMNBITA.

B xon6ut nprauBalor no 15 ¢M® cepHO KHCJOTH M PacTBOPAIOT Xe-
Jie30 NPH yMepeHHOM HarpeBanuu. JlaJee aHa/H3 NPOBOJAT, KaK YyKa-
3aHo B 1. 2.3.

B kauecTBe pacTBOpa cpaBHEHHS HCNOJB3YIOT PACTBOP KOHTPOJb-
HOI'O OMmbITA.

ITo HafileHHHM BeJHYMHAM ONTHYECKOH NJOTHOCTH H COOTBETCT-
BYIOINMM 3HAYEHHSIM MacChl BaHAJMs CTPOST I'PaAyHpPOBOUHLI FPpaduK.
Ilonyckaercst mocTpoeHne rpaiyHpoBOYHOro rpadrka B KOOPAHHATaX:
ONnTHYecKas MJIOTHOCTb — MaccoBas A0JisI BaHAH.

24. O6paboTKa pe3ynbTaToB

2.4.1. MaccoByio podio BaHaius (X;) B NpONEHTax BRIUHCIAIOT IO
dbopmy.Je

m, - 100
m H

X, =

rje m; — Mmacca BaHaausl, HafleHHAs MO rPpajiyHpPOBOUHOMY rpadHKy,
r;
m — Macca HaBecKH NPOO6HI, I. ‘
2.4.2. HopMBl TOYHOCTH ¥ HOPMATHBH KOHTPOJsI TOYHOCTH Olpene-
JIEHHsI MACCOBOH JOJIH BaH2Aus NPHBEAEHH B TabJ. 1.

3. THTPHMETPHYECKHA METOJ

3.1. CymueocTr MeTOAQ

Metoa ocHOBaH Ha OKHCJAeHHH BaHaaus (IV) MapraHioBOKHC/ABIM
KaJHeM B CEDHOKHCJION Cpele H THTPOBAHWH BaHaius (V) pacTBOpOM
~ conn aMmMmoHuii-xkenesa (II) cepHokucioro. KoHeunyro TOYKY THTPOBA-
HHUS ONpPENeNHIOT aMMNepoOMeTpHUecKH, HOTeHIHOMETDHUYECKH HJIK BH-
3yaJibHO.

32.Annapatypa H peaKTHBH

YeTaHOBKA JAJA NOTEHIHOMETPHUECKOr0 HJIH aMIEPOMETPHUECKOTo
TATPOBaHKsl BaHajgudA, obecneunBalollas 3afaHHble METPOJOTHUECKHE
XapaKTEPHCTHKH TOYHOCTH OIpefieJIeHusl.

Kucnora cepuas no FOCT 4204—77 unu nmo 'OCT 14262—78, pas-
6aBaennas 1:1, 1:4 u 1:50.

Kucnora asoruas no ['OCT 4461—77 uau mo T'OCT 11125—84.

Kucnora oprodochopuas no F'OCT 6552—80.

Kaanit maprannoBokucanii no FOCT 20490—75, pacTBop ¢ Mac-
coBOMN KOHUeHTpamuel 25 r/am3.

JKeneso (II) cepuokucyaoe 7-sopnoe no 'OCT 4148—78, cexemnpu-
FOTOBJIEHHHIHI pacTBOP: 2 T cepHOKHcaoro xenesa (II) pacrBopsioT B
Boje, mNpHGABAAIOT 5 cM® CePHOA KHCJOTH, pasbaBJsIOT pPacTBOp M0
100 cm® u mepeMeLINBAIOT.
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HBLIH PacTBOP C MaccoBo# KouuentTpanuen 20 r/qm?®.

MoueBuna no I'OCT 6691—77, cBexenpuUroToB/€HHL# PacTBOp C
MaccoBoH KouneHTpanuei 200 r/ome.

Harpuit yraekucast no I'OCT 83—79, pacTBop ¢ MaccoBoil KOH-
leHTpauuen 2 r/am3.

Kucnotra deHHNaHTPaHUI0BASA, PACTBOP ¢ MACCOBOH KOHIEHTPaUue
2 r/am®: 0,2 1 ¢eHUJaHTPAHUMOBOH KHCJOTH pacTBopsioT B 100 cMm3
ropsiuero pacTtBopa YIVIEKHCJIOIO HATPUS C MAacCOBOH KOHIEHTpaUUeH
2 r/nms.

CraHJapTHEE PAaCTBOPHI BaHAAUst — mo m, 2.2.

Avmonnii-xkenezo (1I) cepHokucaniii  (coas Mopa) mno ['OCT
4208—72, craHAapTHHE PACTBOPHI ¢ MOJAPHOA KOHUEHTPAaNueHh >KBH-
Bajenta 0,01 monn/nm® (pactBop A) u 0,002 mosn/amM® (pactBOp B).

PacrtBop A: 4 r conmn Mopa pacTBOpSOT B 1 AM® CePHOI KHUCJOTHL
(1:50).

PactBop B: 200 cm® pacTBopa A momenianT B MepHYyl0 KoaOy BMec-
THMOCTbIO | aM3, pa3baBJsAOT 10 METKH BOJAOH H INepPeMelIHBAaIoT.

MaccoByl0 KOHIIEHTPAlUi0 pacTBopa cosau Mopa ycTaHABJIMBAaOT
Mo CTAHAApPTHOMY pacTBOpY Baunaiauda. Has storo 5—10 ¢M® cranmapr-
Horo pactBopa BaHaaust A uiau 10—20 cm?® pacTBopa b nomemanor B
cTakan BMecTHMOcThIO 250 cM® mpubaBisaior 50—70 ¢cM3 cepHO#i KHC-
gotel (1:4), 10 cm® pacTBOpa CEPHOKMCJIOrO IXeje3a W IPOBOLAT Ue-
pe3 Bce CTaJHH aHaJu3a, Kak npuseleHo B I. 3.3. IloaydyeHHbIl pacT-
BOP THTPYIOT COOTBETCTBYIOIIMM pacTBOpom coJu Mopa, ycraHaBJH-
Basi KOHEYHYIO TOYKy TUTPOBAHHs aMIePOMETPHUYECKMM WM TMOTeH-
IIHOMETPHUECKHM METOAOM HJH BH3YaJbHO, KAK NPHBeJAEHO B Pasi. 3.3.

MaccoByro KOHIEHTpalulo pacTBopa coau Mopa (T), BHIpaxeH-
HYyi0 B I'paMMax BaHaJius Ha OAMH KyOHueckuii CAaHTHMeTp pacTBoOpa
BBIYHCJAAIOT 110 POpMyae

T= 1%
rne T;— MaccoBasi KOHHEHTPaIHsa cTAHAAPTHOrO pacTBopa BaHalus
A uan B, r/cm3;

Vi — o6beM crTaHLapTHONO pacTBopa BaHalHsa A uau D, B3ATHH
JJ1S1 YCTAHOBJIEHHSI MacCOBOH KOHIIEHTPAllHH DPAacTBOPa COJH

Mopa, cm?;
'V — o6bem pactBopa cojgd Mopa, H3pacXOXOBaHHBI{I Ha THUTPO-

BaHue, cMS.

33. IllpoBegenune aHaJdHu3a

3.3.1. HaBecky cTaau uiu uyryHa Maccoil 2 r (npu MAaccoBofi Aojae
BaHaausa 0,02—0,05 %) wau 1 r (mpu maccoBoii pose Banaausa 0,06—
0,25 %) moMellalOT B CTakaH BMecTUMOCThio 250 cM?, npHJIHBAIOT
50—70 cm?® cepnoii KncaoTH (1:4) u HarpesaloT 40 MOJHOTO pacTBope-
nus. K pactBopy mpubaBJsfOT 10 KanjasaM a30THYIO KHCJOTY Ao ITpek-
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pauicHHsA BCICHHBAHHA H AONOJHUTEJIBHO £4—o CM®. aCTBOpP BbIlldPH-
BAIOT A0 TOSIBJIEHHMS NaPOB CEPHOH KHMCJIOTH, oxJaxiair. OOCMBBaoT
CTEHKHM CTaKaHa BOJOH M BHOBb BEHIIAPUBAIOT [0 HauaJa BbiAeJEHUS
napoB cepHOH KUCJIOTH. COAepxKHMOe CTaKaHa oXJaxKAaloT, NPHIHBaA-
ioT 50—60 ¢M® BOABI H HAarpeBaioT A0 PacTBOPEHHsA COJIeH.

Ecan obpa3oBajicsg HePAacTBOPHMBIA OCaloOK, coAepXkKalllMii KpeM-
HHEBYIO KHCJIOTY ¥ Tpagur, TO ero OTQHJILTPOBLIBAIOT HA QHILTD «Oe-
Jlasi JeHTa» U NPOMBIBaOT 5—6 pas ropsueir Bonoi, cobupas (PHIABT-
paT M MPOMBIBHBIE BOABI B cTakaH BMecTHMOcTbio 400 cm®. PuisTp C
ocaJKoM OTOpachiBaloT, K pacrBopy B cTakaHe pxo6GaBasgior 50 cm®
cepHoil KucaoThl (1:4), oxnaxpaioT, gobaBiasior 5—I10 cM3 pacrBopa
CEPHOKHCJIOTO 3aKHCHOTO KeJse3a, pasbasJasior Bogo# Ao 150 cm3 w
CHOBa oxJaxjamwr xo 17—20 °C.

K oxnaxaeHHOMY pacTBOPY NMPH NOCTOSHHOM NEPEMEINHBAHHH IIPH-
6aBJSIIOT MO KalJsM PacTBOp MapTraHUOBOKHCJOro Kajus IO yCTOHUH-
BO¥ P0O30BOfi OKpacku. Yepe3 1—2 muH NpHOABJIAIT 1O KamisMm pacTt-
BOP a30THCTOKHCJOTO HATPHS [0 IOJHOIO HCUYE3HOBEHHS PO30BOH OK-
packu B HeMedJeHHO npubasisitor 10 ¢M3 MOYEBHHHIL.

Uepes 3 MHH B pacTBOp NOrPyXKaloT BEHIOPAaHHYIO Napy 3JeKTPOJORB,
(yeTaHaBJIUBAIOT NMPH aMIEPOMETPHUECKOM THTPOBAHHH HEOOXOAHMOe
HaOpsIKEHHe), BKJAUYAIOT MHJIHBOJLTMETD-MHKPOAMIIEDMETP, Mar-
HHTHYIO MEUIAJKY H TUTPYIOT aMIIePOMETPHUUECKH WJIM MTOTeHIHOMETPH-
yecKd pacTBopoM cosaud Mopa A uau B (B 3aBHCHMOCTH OT MaCCOBOKH
0N BaHaAuA), NPHGaBJsAs ero HeGOJbIIHMH HOPUUAMH H3 MHKPOOIO-
DETKHM H OTMeuasl I[OKasaHus mnpubopa nocje Kaxkaoro n[oOaBIeHMS
THTPAaHTa (NIPH aMIEepOMETPHUECKOM THTPOBAHHU WJH A0 PE3KOro OT-
KJIOHEHHSI CTPeJKH npubopa (IPH NMOTEHIHOMETPHUECKOM THTPOBAHHUH).

IIpu BH3yasnbHOM OOpejle/IeHHH KOHEUHOH TOYKH THTPOBAHHA K pa-
CTBOPY, TMOJATOTOBJEHHOMY AJsl THTPOBaHus, npubasiasior 5—6 xa-
neJb pacTBopa (GeHHJAHTPAHUJIOBOH KHUCJOTH U THTPYIOT PacTBOPOM
conu Mopa 10 mepexofa BHIIHEBOH OKPAaCKH pacTBopa B XKeJTo-3eJe-
Hy1o.

Bo Bcex cayudasix npubaBaeHue pactsopa coan Mopa npousBoadT
13 MHKPOGIOPETKH HeOOJbLIIMMHM TMOPHHIMH, a B KOHIE TUTPOBAHHA —
M0 KanjsaM. =

34. O6paboTka pe3yJAbTaToOB

3.4.1. Maccosyio jgoa1o Bananusi (X;) B IPOLEHTaX BHIUUCASIOT HO
dbopmye
V.10
X=T0
rae T — MaccoBas KOHIIEHTPanus pacTBopa coau Mopa, BEpa:KeHHas
B r/cM® BaHagus; |
V — o61bem pactBopa conu Mopa, COOTBETCTBYIOIIHH KOHEYHOMH
TOYKe TUTPOBAHHSA, CM?; |
m — Macca HaBecKu Npobwl, T. ' |
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JIEHUS MaCCOBOH 10JIH BaHa Hs NpHBeJleHH B Tabu. 1.

4. KYJIOHOMETPHYECKH¥ METOJ,

4+1. CymHocTh MeTO LA

Merox ocHOBaH Ha B3aHMONEACTBHM Bananus (V) ¢ 2/1€KTPOXHMH-
HEeCKH TeHepHPOBAaHHBIMU HOHaMH Kene3a (II). Koxeunywo Touky THT-
pOBaHHS YCTaHAB/JIHMBAIOT OHAMIEPOMETPHYECKH C JABYMS HOJSPH30-
BAHHBIMH IIJIaTHHOBBIMH 3JIEKTPOJAMH.

42. AnnapaTypa 4 peaKTHBH

Iorennuocrar [1-5827, I1-5848 mau n060i Apyro#, paGoTrarouui B
PexXHuMe 3aaHHOr0 TOKA.

YcranoBKa mJIS aMHEPOMETPHYECKOTO THTPOBAHHA ¢ ABYMsI IOJIS-
PH30BAHHBIMH HHAMKATOPHBIMH 3JIEKTPOJaMHU.

PaGounii renepaTOPHbIA 3JIEKTPOJ — BOJLOPAMOBHI ¢ IIOALBIO
BHAHMOH noBepxHocTu 1,0—2,0 cm2.

DJIEKTPOJ, BCIIOMOTaTe IbHB JIaTHHOBHIH, miaowmansio 0,5—1,0 cm?2.

HMHinKaTOpHas cHCTeMa: ABa OJMHAKOBHIX NVIATHHOBHIX 3JEKTPOAa
naomaasio 1 cm2.

HcTounuk HanpsixenHusi, oGecnequBaiolufi MOAauy HANPSKEHHs HA
3JIEKTPOAbl He MeHee 100 MB.

Cekyngomep no FOCT 5072—79.

Bosbpam merasmuyecKnii AJsi reHepaTOPHOrO 3JeKTpoda (4HcTo-
Ta He MeHee 99 9Y;).

Ksacupr kenesoammonuiincie no FOCT 4205—77, pactBop ¢ Mo-
JApHOA KOoHUeHTpaunued 0,5 mosp/IM?: 240 r Kejle30aMMOHHUIHBIX KBAC-
o8 pacrBopsior B 500 cM® BoAB, OCTOpOXKHO mnpH.auBaloT 100 cm3
CepHOH KMCJIOTHl H HarpeBalT A0 MNOJHOIO PacTBOpeHMs coJeii. Pacrt-
BOP OXJ1aXKAaloT, NJOJHBAIOT BOAOH m0 1 AM?, TIIaTeabHO MepeMelnnBa-
10T U QUALTPYIOT Yepe3 GUABTP cpelHell MIOTHOCTH.

AmMmonnii-)keneso (II) cepHokmcaniit (coms Mopa) mo IOCT
4208—72, pactBop ¢ MaccoBO# KoHHeHTpauueii 12 r/am?: 12 r coan
Mopa pacrsopsior B 400—500 cM? BoaH, OCTOPOXHO NPHIAHBAIOT 50 cM3
CEPHON KHCJIOTHI, OXJIaXKAAI0T, NOJHBAIOT BoJol A0 1 AMS3, nepemerLnn-
BaIOT H PUIBTPYIOT yepe3 CyXoi GHIBTP cpelHell MJIOTHOCTH.

Kucnora cepuas no FOCT 4204—77 unn TOCT 14262—78, pacr-
BOP C MOJIIPHOH KOHI€HTpaLHe# skBuBaJsienTa 0,1 MmoJab/am3.

OcraJbHBEe peaKTHBH M PacTBOPHI 110 1. 3.2.

43. IpoBeneHHe aHAaJAH32

HaBecky crasn uid uyryHa B 3aBHCHMOCTH OT MAacCOBOH JOJIH Ba-
Hagusi (cM. TabJ. 2) PacTBOPAIOT M NMOATOTABJHBAIOT PACTBOP K THT-
POBaHHIO 10 MOMEHTA ero OXJaXJeHHs corjgachHo m. 3.3.1.

K nonyuennoMy pactsopy npuauBaior 1—2 cM3 cosn Mopa.

CTakaH ¢ aHaJHM3HDYEeMBIM PaCTBOPOM YCTaHABJAHBAIOT HA Memaj-
Ky, BKJIIOYAIOT NepeMelunBanue, npubasasior 10 cm? pacTBopa XKeseso-
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Maccopas gond BaHan4s, % Macca HaBeCKH, T CuJjla TEHEPATOPHOTO TOKa, MA

Ot 0,005 mo 0,02 Bkaiou. 1,0—0,5 0,5—2,5
Ce. 002 » 005 » 0,5—0,3 1,5—4,0
» 005 » 025 » 0,2—0,1 2,5—5,0

AMMOHHHHBIX KBAaclOB, 10 KanJjsMm NPHOABJAIOT PacTBOP MapraHiOBO-
KHCJIOTO KaJIisl 10 YCTOHYMBOH B TedeHHe | MHH Po30BOf OKpPacKH pact-
Bopa. Hepes | —2 MHH npHGaBJSAIOT 10 KAIJIAM PacTBOP a30THCTOKHC-
JIOTO HATPHA OO MOJHOTO HCUE3HOBEHHs PO30BOH OKPACKH H HeMeJJeH-
HO 1—2 r MOYeBHHHI.

B crakaH OmyckaloT reHepaTOPHBIi H HMHAHKATOPHBIE 3JEKTPOJH,
HaKJaAblBalOT Ha HHAMKATODHEIE 2JEKTPOAL HampsXeHHe MOJsipH3a-
puu  50—100 MB. B apyro#i crakaH, 3ano/iHeHHHH PacTBOPOM CEPHOM
KHCJOThl ¢ MOJIIDHOH KOHIEHTpauHed skBHBaJeHra 0,1 mMoab/am3,
‘ONYCKalOT NJATHHOBHIN 3JIEKTPOJ H 3aMHIKAIOT LieNb COJIEBBIM MOCTH-
KOM, 3aII0JIHEHHBIM PacTBOPOM CEPHOH KHCJOTH TOH Ke KOHIEHTPAaLHH,

OTMeuaoT HauyaJbHOe MOJNOXKEHHE HHIAHKATOPa M3MEPHTENLHOro
npubopa (MHKpoaMnepMeTpa), BKJIOUEHHOTO B CHCTEMy HHIMKAIHH
KOHEYHON TOYKH THTPOBAHHUS, BKJIOYAIOT OJHOBPEMEHHO reHepaTOpPHHIH
TOK H CEeKyHAOMep. DJIEKTPOJH3 BeAyT JO TeX NOp, MOKa HHAUKATOP
M3MEPHTEJIbHOTO NPHOOPa He HauHeT OTKJAOHATLCA OT NEePBOHAYAJID-
HOTO N0JIOXeHHsI. B 3TOT MOMEHT BBIKJIIOYUAIOT F€HEPaTOPHHIH TOK, Of-
HOBPEMEHHO OCTAaHABJHBAIOT CEKYHAOMEP H 3aNHCHBAIOT IOKA3aHHSA
WHAHKaTOopa (MHKpoaMnepMmerpa) u BpeMeHH. B Xoje THTpOBaHHA KOH-
TPOJIMPYIOT ellle 2—3 pas3a NOKAa3aHUS HHAMKATOPHOHX CHCTEME!, BKJIKO-
yasi reHePaTOPHBIA TOK M ceKyHAoMep Ha 3—10 cek u 3anucuBas Kax-
OBl pa3 nnoKa3aHUs.

CrposiT rpadUK 3aBUCHMOCTH IOKa3aHHA HHAMKATOPHOR CHCTEMH
OT BPeMEeHH M HaXOAAT BPeMs, COOTBETCTBYIOLIEE KOHEUHOH TOYKe THT-
poBanusa. OHO OyAeT COOTBETCTBOBATh TOUKE NEPECeuyeHHss NPAMOJIH-
HeAHBIX Y4acTKOB 00eHx BeTBe# KPHBOL.

44. O6paboTKa pe3yJabTaTOB

4.4.1. MaccoByio poJsio BaHagusa (X3;) B npoueHTax BHYHCASIOT MO
‘(popmyJe Papajes:

X3:: K-T-1-100 :
m
1 A
= = —=0,0005280;
K F n

rae F —uncao @apanes (F=96500 Kix);
A — aromuas macca Banamusa (A=>50,95 r);
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aus (n=1); ’
I — cuJa renepaToOpHOTO TOKa, A;
[ — BpeMs, COOTBETCTBYIOIllee KOHEUHOH TOUYKe THUTPOBAHUMA, C;
M — Macca HaBecKH npobHl, T.
4.4.2, HopMbl TOYHOCTH MW HODMATHBBEI KOHTPOJSI TOYHOCTH Onpemie-
JIeHHS MaccOBOH 10JIH BaHaAHS NpuBeaeHbl B TabJ. 1.

[TPHJIOKEHHE
Pexomendyemoe

3KCTPAKUUWOHHO-®OTOMETPUYECKHH METOJI, ONNPEAEJIEHHA
BAHAILHUSA C B®TA NPH MACCOBOM HOJIE 0,02—0,25 9%

. CYnHocTh MeTOJa

MeTon ocHOBaH Ha 0fpa3soBaHHH OKDAIIEHHOro B (PHOJNETOBBIA UBET KOMILIEKC-
HOro coeauHeHus BaHamua (V) ¢ N-deHunbeH30rHAPOKCAMOBO KHCJOTOA B PacTBO-
Pe COJAHOH KHCJOTH C MOJSPHOH KOHIEHTpauHel SKBUBaJeHTa 6 mOJb/AM3, 3KcTpa-
THPOBAHMH ero XJopoopMOM M H3MeDeHHH ONTHYeCKOH# IJIOTHOCTH OKpalleHHOTOo
pPacTBOpa NpH NJuHe BOJAHBI 530 HM. :

2. Anmnmapartypa H DPEeakKTHBH

Annmaparypa U peakTHBH — 0o I. 2.2 HacTosHLlero CTa#fgapra ¢ JONOJHEHH:A-
MII.

CnektpodoroMeTp HIH (POTOIINEKTPOKOJOPHMETD.

Kucnora coasinasn no 'OCT 3118—77 uau mo TOCT 14261--77.

Kucnora cepras mo TOCT 4204—77 wmu mo TOCT 14262—78, pas6aBiieHHas

Kucaora aszornas no NOCT 446177 wau mo T'OCT 11125—84.

Kucaora oprodoctopras mo I'OCT 6552—80.

N-¢penunbensoruapokcamMoBas xuciaora (BPTA), pactBop ¢ MaccoBoft KOHIeH-
Tpauuell 2 r/amé B xaopodopme,

Ammuak BoauHit mo FOCT 3760—79.

Xnopodopm no F'OCT 20015—84.

Kanuft MapranuoBokucabit no TOCT 20490—75, pacTBop ¢ MaccoBOfi KOHIeH-
rpauneit 0,3 r/ame.

AmMoHuit BanagHesokucabift Mera no ['OCT 9336—75.

CraujapTHble pacTBOpH BaHaiusd A u B roToBAT Kaxk NpHBEAEHO B I. 2.2 HACTOSA-
Hlero CTa"aapra.

Keneso kapbonuabHoe pagHorexuudeckoe no [OCT 13610—79.

3. IlpoBegernne aHadusza

3.1. HaBecky cranu uiH uyryHa Maccoii 0,5 r (mpm maccosoit josie BaHaJHs
0,02—0,1 %) mau 0,25 r (mpu MaccoBoi gone Baraana 0,1—0,25 %) mnoMemawr B
cTakaH BMeCTHMOCTbIo 200 cM®, npubapasior 30 cM3 cepHoit Kucaote (1:4), 5 cm?
oprodochopHOll KHCJOTH H PacTBOPSAIOT NPH YMEPEHHOM HarpeBaHHH.

[locie MOMHOrO pacTBOPEHMS HABECKH NPWIMBAIOT M0 KamifAM as30THYI0 KHCJO-
Ty [0 TpeKpalleHus BCUEHHBaHHS PacTBOpa. PacTBOp BHNApHBAKOT 10 MNOABJCHHA
napoB cepHOM KHCJ0TH. OOMBIBAIOT CTEHKH CTaKaHa BOAOH M BHOBb BHINAPHBANT AO
nosiBJeHHsT DapoB cepHol KHeaoTH, Cosm pacTtsopsior B 20 ¢M? BOAH NpH Harpe-
BaHWH, OXJAXKAAIOT U TIEPEBOAAT B MEPHYI KOGy BMecTHMOCTBIO 100 cM®, nosuBa-
JOT O MEeTKH BOZOH M NepeMellIHBAlOT. B ciyuae aHanu3a yyryHa pactsop ¢mieTpyior
Ha QHALTP cpeauedi IVIOTHOCTH H IPOMBIBAIOT OCajoK 5--6 pas ropsuedr BOIOH, co-
6upas (GHABPTPAT ¥ NPOMHBHbHIE BOAH B MepHYI K06y BMecTHMOcTbio 100 em’
QuIbTP ¢ 0CaAKOM OTOPaCHIBAIOT.

AJIMKBOTHYIO 4acTh pacTBopa 1D cM® moMemiaT B JAEJHTENBHYI0 BOPOHKY BMec-
ThMocThio 100 cM3, mocJeloBAaTeNbHO NpH NepeMellHBaHHH NPHOABJAAIOT PacTBOp
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MapraHnOBOKHCJIOTO KaJlugt KO BOABJEHHA YCTOMYHBOH PO30BOR OKpackH W 3—4 Kamau
B u30HITOK, BHAEPXKHMBAIOT B TeueHHe | MuH, mpubasasior 15 cM*® pacTBopa coasHOR
kucaote, 10 cm® pacrsopa BOTA B xJopodopMe M BCTPAXHBAIOT B TeyeHHe 1 MHH.

XnopodopMeHHHA SKCTPAKT CJIMBAIOT B MEPHYIO KOJAGY BMECTHMOCTBbIO 25 cM3,
K pactBopy B ZequTeiibHOH BopoHKe npubasasior 5 cm® pacrsopa BOTA B xmopo-
popme H BCeTpaxnBaloT B TeuenHe 30 c. [ToaydeHHHe sKCTpakTH O6bLELHHAOT, JOJH-
BaIOT XJOpodOpPMOM N0 METKH, MepeMelIHBAIOT H depe3 | gac W3MepsiOT ONTHUYECKYIO
IJIOTHOCTh PACTBOPOB Ha CHeKTPO(OTOMETPe NPH AJHHe BOJHL 530 HM HIM Ha ¢o-
TO3JIEKTPOKOJNOPUMETPE €O CBeTOQHUJILTPOM, HMMeloulHM OGJacTh NPONYCKaHHA B MH-
tepBalle AJHH BoJH 500—560 EM. B KauecTBe pacTBOpa CpaBHeHHs HCIIOJB3YIOT XJAO-
pogopm. ._ .

PesynbraThl aHajdK3a BBIYHCJIAKT N0 IPAAYHPOBOUYHOMY rpaduKy HIH METOAOM
CpaBHEHHSI CO CTaHAApTHBIM 06pasunoM, GJAHSKHM 1O COCTABY K aHAJH3HpYeMo# npo-
6e 1 NpoBeJIEHHHM Yepes BCe CTaJHM aHaln3a.

H3 3navednss oNTHYECKOH NJOTHOCTH KaXHOro aHaJH3HPYEMOro pacTBOpa BH
YNTAIOT 3HAYEHHE ONTHYECKOH IIOTHOCTH KOHTPOJBHOrO ONBITA. '

3.2, Hocrpoenue epadyupogounoeo epagura

B wrecth cTakaHoB BMecTHMOCThIO 200 cM? nomemaror 0,5 uay 0,25 r kap6OHHNL-
HOrO XeJe3a (B 3aBHCHMOCTH OT Hapeckd Npobw), B nate us Hax npuauBawr 0,5;
1,0 30; 50 m 7,0 cM® cragpaptHoro pactBopa B, uro  coorBerctByer 0,00005;
0,00010; 0,00030; 0,00050; 0,00070 r sanannsa, Illectofi crakan CAYXHT Aaa NpOBe-
JEHHSI KOHTPOJLHOrC ONBTa. Bo Bce cTakaHnl npuianBaior mo 30 cM® cepHO#l KHCJHO-
tnt (1:4), 5 cM® oprodochopHOHR KHCJAOTH M PACTBOPAIOT Keje3o0 IIPH YMEePEHHOM
HarpesaHud. lalee nocTynamT, Kak NPHUBEJAEHO B M. 3.

Ilo HafileHHHIM 3HAUEHHAM ONTHYECKOR TNJOTHOCTH H COOTBETCTBYIOIIHM HM 3HA-
4eHHAM MAacChl BaHAaAHA CTPOAT rpajiyHpoBounbll rpaduk. HonyckaeTcs nocrpoeHne
rpajyHpoBouHOro rpa¢mka B KOOpJAHHATaX: ONTHYECKAas INIOTHOCTb ~— MaccoBasy A0-
Jifl BaHAJLus,

4 O6paboTka pe3yabTaToB

4.1. Maccosyw poaw0 BaHapua (X4) B NpoueHTax BRIYHCAAIOT 110 PopMyne

4 m )
rie m; —Macca BamafHs B aHAJH3HPyeMOd mpole, HalfleHHAs MO TPAAYHPOBOUHOMY

rpaguky, r;
m — Macca HaBecKH npobml, T.
4.2, HopMBbl TOUHOCTH ¥ HOPMATHBEl KOHTDOJA TOYHOCTH ONpeAeNeHpss MacCOBOH

JOJIH BaHAIHs NpuUBeLeHH B Taba. 1.
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nneYyvrmaunnonnpic JANNnblic

. PASPABOTAH N BHECEH MHHHCTEPCTBOM 4epHOHl MeTaaaypruau

CCCP
HCIIOJTHHUTEJIH

HA. K. Hectepos, kana. rexH. nayk; C. WH. Pyaox, kaun texs.
nayk; C. B. Cnupmnna, Kanj. XHM. HayK (pYXOBOAMTENb TEMH);
B. ®. KoBaaenko, kana. rexsn. Hayx; H. H. I'puuenko, xana. texH.
nayk; E. B. loanpyxkuukosa; J1. H. Bepesosasn :

YTBEP)KIAEH N BBEAEH B AENUCTBUE HNocranosaennem lo-
cypapcrBeHHoro komutera - CCCP no cranpapram or 25.08.88
N 3018

. B3AMEH I'OCT 22536.12—77

CCbIJIOYHDIE HOPMATHBHO-TEXHHYECKHUHE HNOKYMEH-
Thl

TI. & oMep NVHKTA, NOof- O6osnadenue HTI, .
%ggi‘iaﬁﬁfae}:?égbiﬁkaa n};mxr%, gpﬂnomemilﬂ Ha K%Eﬁ&ﬂg raHa ;{;nga?ygggzéx?gfﬂm
TOCT 83—79 3.2 TOCT 6691—77 3.2
rOCT 3118—77 ITpunoxenne rOCT 9336—75 2.2, nprIOKeHHe
FOCT 3760—79 2.2, npunoxerne || TOCT [1125—84 2.2, 3.2, npuno-
TOCT 4148—78 3.2 XKeHHe
I'OCT 419774 2.2, 3.2 IOCT 13610—79 2.2, NPHJIOKeHHe
OCT 4204—77 2.2, 3.2, 42, FOCT 14261—77 [Tpunoxenue
IpHJIOXKEHHE IT'OCT 14262—78 2.2, 3.2, 4.2,
I'OCT 4205—77 4.2 PHJIOKEHHE
TOCT 4208—T72 3.2, 4.2 TrOCT 18289—78 2.2
TOCT 446177 2.2, 3.2, npuao- FTOCT 20015—75 IMpraoxkenne
KeHHe TFOCT 20490—75 2.2, 3.2, npano-
I'OCT 5072—79 42 KeHHne
rOCT 6552—80 2.2, 3.2, npuao- | [OCT 22536.0—87 | 1.1
KeHue
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