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[TocranonnenneM I'ocynapcrBenHoro KoMutera CCCP no crampapram or 7 ampeas 1981 r. Ne 1865 nara BBelcHuA
yCTAHORJEHA 01.07.81

OrpaHnYenne cpoka neilcTBHA cHATO no nporokody Ne 2—92 Mexrocynapcrsennoro Cosera no craHAapTH3aluM,
meTpojoran i cepradpukaman (MYC 2—93)

HacTodgumi cravaapT yCTaHABIMBAECT TUTPUMETPUUYECKUE METOABI ONpele/ICHUSl BaHAIYsl B JIETUPO-
BAHHBIX H BBEICOKOJISTHPOBAHHBIX CTASIX (IpH MACCOBBIX H0ssIX BaHanus ot 0,005 1o 6,0 %).

Crannapr nomiocteio cootBercTByeT CT COB 964—78.

(U3menennas penaknusa, Msm. Ne 1).

1. OBIIHUE TPEBOBAHUA
1.1. Obume TpeboBaHMA K MeTonaM aHanu3a — no I'OCT 28473—90.

2. ONIPEAEJTEHUE BAHA/IUA (ITPM MACCOBOH AOJIE 0,01—0,2 %)
METOIOM AMITEPOMETPHYECKOI'O TUTPOBAHUA

21. CymHocTy, MeTOoOa

Meron ocHoBaH Ha okKMciaeHHMM BaHanus (IV) MapraHIOBOKMCIIBIM KaJTMEM B CEPHOKUCIOH cpele U
aMIIepOMETPHYECKOM THTPOBAHMUM BaHanus (V) pacrsopoM aMMoHHA-Xene3a (11) ceprokucaore. BimusiHue
XpoMa, Mellialoliero onpeaeNecHuIo BaHaaus, yeTpansioT ¢Bs3biBaHneM xpoMa (I1I) B xoMriexke ¢ ykeyce-
HOKHCJIBIM HATpHEM, cOoocaxXASCHUEM BaHaansa Ha ruapoxcuae xenesa (III) nocne oxucienusa xpoma (I1II)
10 XpoMara B aMMHUAYHOHM cpene, OTTOHKOM XpoMa B BHIEC XJIOPUCTOIO XpOMHIIA.

2.2. AnrnapaTtTypa, peakKTHUBH H pacTBOP B

JI106bIe YCTAHOBKHM, IIPUTOAHbIC 11 aMIlepOMETPHYECKOIO TUHTPOBaHUS BaHaOMsI, obecleyuBaloue
3a4aHHBIC METPONIOTUYSCKUE XapaKTSPUCTHKY TOYHOCTHU ONpeacIeHUs.

Kucnora constiasg no 'OCT 3118-—77.

Kucnora azornas no 'OCT 4461—77 u TOCT 11125—84.

Kuciora xnopHas, 57 %-Haa.

Kucnora oprodpocdopnas no 'OCT 6552—80.

XKeneszo (1I) cepHoxucnoe 7-BogHoe no 'OCT 414878, creXenpuroToBlIeHHLIM pacTBop. 2 T
cepHoxHcoro xenesa (II) pactBopsior B Boje, NIPHOABAAIOT S ¢M° CepHOH KHMCIAOTEH! M pa36aB/IsTIOT pacTBOP
BOoNOM 110 oOobveMa 100 cM3.

Kamuit Mapranuosokucnsiii o 'OCT 20490-—75, pacTBopsl ¢ MacCOBOM KOHUEeHTpauuei 25 r/om? u
C MOJISIPHOM KOHUEHTpaluel akBuBanenTa 0,05 Momn/aM>.

Harpuit azsorucrokucanid no ['OCT 4197—74, cBeXEIIpUTOTORICHHLIE PACTBOPBI C MACCOBOM KOH-
ueHTpaumeit 20 ¥ 2 r/oM3.

Kucnora cepnas no 'OCT 4204—77, TOCT 14262—78 n pasbapineHHas 1 : 4, 1:9u 1 : 20.

Irlananne*oq)manmoe IlepenevaTka Bocnpeiliena

* Ilepeusoarue (mapm 1999 2.) ¢ Hamenenuem No 1, ymeepxcoennvim 6 dexabpe 1985 &. (HYC 4—86)
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Mouesuna no ['OCT 6691—77, cBeXeHpHUTOTOBISHHEBIA pacTBOP ¢ MACCOBOM KOHLEHTD2LHEH
100 r/mM3.

AMMonmit HagcepHokucabii o FOCT 20478—75, pacTBop ¢ MaccoBo# KoHuUeHTpauumeir 200 r/om’.

AmvmMuax BongHsM o 'OCT 3760—79.

Harprii ykcycHoxMcasii 3-BogBbii 1o T'OCT 199—78, pactBop ¢ MaccoBOM KOHLEHTpalMei
500 r/mm3.

Bananusa naruoxycs, ocobo yHucTaA.

CraHJapTHbIC pacTBOPLlI BaHAIUA.

Pacreop A: 1,7852 r nATHOKKMCH BaHaIMsA pacTBopsioT B 60 cM® cepHoll KucaoTsl (1 : 9), npuGanistior
5 ¢M? a30THOM KUCJIOTHI, pacTBOP KHUIATAT IO VOAJNEHUS OKHUCJIOB a30Ta M BLINIAPHBAIOT IO BRHUIENCHHA
napoB cepHoM KucaoThl. OxnaxpaloT, OOMBIBAIOT CTEHKHM CTaKaHa BOAOM M CHOBAa BHINIAPHBAIOT OO
BBIIEJICHUA TIapoB cepHoi xucnorhl. [locne oxnaxaenus npubasnsiior 100 cM? Bombl M pacTBOPAIOT COJIH
NPH HArpeBaHUH. PacTBOp OXIaXIAIOT ¥ NMEPEHOCHAT B MEPHYIO KOAOY BMECTUMOCTHIO 1 AM?, noMBaloT 10
MeTKM cepHoll kucaoroi (1 : 9) ¥ nepeMeHINBaIoT.

1 cMm3 crarnaprHoro pacteopa A conepxut 0,001 r BaHanus.

Pactsop B: 100 cM? cranpmaprHore pacrsBopa A ITOMeIAlOT B MEPHYIO KOJOY BMECTHMOCTBIO 1 aM3,
IIOJIUBAIOT A0 METKH cepHOo# xucnoroi (1 : 9) u nepemMelINBaIoT.

I cM? ctanmaprHoro pacrsopa b comepxwur 0,0001 r Bananus.

AmMmonuii-xenezo (II) cepnoxumciaemit (cons Mopa) no 'OCT 4208—72, pacTBOp C MONSIpHOM
KOHIleHTpauuel sxksuBasiedra 0,01 Mons/aM3: 4 r comn Mopa pactBopsior B 400 cMm? Boasi, npubapigior
50 cM? cepHOM KHCIOTHI M OXJIaXAaloT. PacTBop mnepeHOCAT B MEPHYIO KoJOy BMECTHMOCTBIO 1 IM?,
HOJUBAIOT IO METKHM BOJOH M IepeMEUIMBAIOT.

XpoM o 'OCT 5905—79, 1 r MeTasmMyecKoro XxpoMa IIOMeLIAIOT B CTAKaH WIH KOJIOY BMECTUMOCTBIO
250—300 cM?, pacTBOpPAIOT NMpH HarpeBaHHH B 30 cM? cOJITHOM KMCIOTHI ¥ OXy1aXxnalor. PactBop nepeHocAT
B MEPHYIO K00y BMecTUMOCTEIO 100 cM?, moIuBaloT 10 METKM BOAOM M MEPEMEILMBAIOT.

1 cM3 pacTtBopa comepxut 0,01 r xpoMma.

MaccoBylo KOHLEHTpaUMIO pacTtBopa coiad Mopa ¢ MOJSIpHOM KOHLeHTpallMed 3KBUBaJICHTA
0,01 Momb/OM? YCTaHABIUBAIOT MO CTAHNAPTHOMY pacTBOpY BaHamusl: 2—5 cM? CTaHHAPTHOIO pacTBOpa
BaHaIHsd A MMOMEIAIOT B CTaKaH BMecTHMOCTBIO 250 cM?, nobasisgior 50 cMm? cepHoit xucnoTH (1 : 4), 10 cM?
pacTBoOpa CEpHOKHMCJIONO Xeje3a, pa3bamidioT Bogoil no obobeMa 150 cMm? M oxnmaxnaiooT OO TeMIEepaTyphl
20 °C. K pactBOpY npHOaBISAIOT IO KAILUISM PacTBOP MapraHUOBOKHMCJIONO Kamusd (25 r/oM3) 1o nossieHus:
PO30BOH OKpacKd, He HcuYe3allleH B TedeHue 1—2 MMH, 3aTeM pacTBOP a30TUCTOKMCJIOTO HATpHUs
(20 r/mM?) Mo McYe3HOBEHHUS PO30OBOM OKpackM M HeMeieHHo 10 cM? pacTBOopa MOYEBHHDI.

[lonmy4yeHHBIN pacTBOP Yepe3 3 MUH TUTPYIOT pacTBOpPOM colid Mopa, ycTaHaBRIMBasA KOHEYHYIO TOUKY
THTPOBAHHUS aMIICPOMETPHYESCKUM HIH TTOTEHLMOMETPHYECKMM MeTooM B npucyrcersuu 10 cM? docdop-
HOM KHMCJIOTHI, WM BM3YAJIBHO ¢ JOOaBJICHHUEM 5—6 kamneab beHWIaHTPAHWIOBOM KMCJIOTHI, KAK YKA3aHO
B pasn. 3.

MaccoBy10 KOHLIEHTpalL[MIO pacTBopa co Mopa (7), BelpaXeHHYIO B I/cM> BaHaIUs, BLIMUCITIOT 110

dopMyne

m
T-V,

rae m — MaccoBad HOJI1 BaHaIWsl, COOTBETCTBYIOIAA AJIMKBOTHOHW YacTH CTAHOAPTHOIO pacTBOpa
BaHAAUsA, B3ATON /I TUTPOBAHUS, T;
V — obbeM pacTBOopa cosid Mopa, H3pacXoJOBaHHBIM Ha TUTPOBaHHE, CMS.

Homyckaercsd ycTaHOBKa MacCOBOM KOHUEHTpPAllM pacTBopa coii Mopa no Kajamio [IByXpOMOBOKHC-
JIOMY.
AMmonuii-xkene3zo (1I) ceproxucnrenii (comy Mopa) no I'OCT 4208—72, pacrBOop ¢ MONspHOH
KOHILIeHTpalMe# s3kBHBaeHTa 0,002 Momb/nM3: 200 cM3 pacTBopa conu Mopa ¢ MoJIIpHOH KOHUEHTpalHe
sxkBuBajieHTa 0,01 Monb/mM? moMelnaloT B MepHYIO Koaby BMecTHMocThio 1 aMm3, mommusalor J0 METKH
cepHoM Kucaoron (1 : 20) ¥ nepeMeINUBAIOT.

MaccoByic KOHLIEHTpalMIO pacTBopa coiad Mopa ¢ MonsapHo# KoHueHTpauued 0,002 mMomn/mM?
YCTAHABJIMBAIOT 1O CTAHZAPTHOMY pacTBOpY BaHamus. s 3roro 5—10 cMm? craHzapTHoOro pacrTBopa
BaHaauA b moMemaior B cTakadH BMecTHMOCTHIO 250 cMm?, nobasmsior 50 cM? cepHoit kucioTs! (1 : 4), 10 cM?
pacTBopa cepHokucioro xene3a (II), Bonsl mo 100 cM? n oxnaxngalor no Temrepatryprl 20 °C. K pacTsopy
[IPH NOCTOAHHOM INepeMcIUMBaHUU TIpHOARNAIOT IO KAIUIAM pacTBOpP MAapraHUOBOKMCAOINO Kalud ¢
MoJsgpHOM KoHUeHTpauuei 0,05 Moab/aM? IO MosIBIEHHs! PO30BOM OKPACKHU, HE HMCYE3AIoEe B TeYeHHe
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1—2 MUH, pacTBOp a30THCTOKHMCIONo HaTpusA (2 r/aM?) 10 NCYE3HOBEHUA pO30BOY OKPACKH U HEMEJICHHO
10 cM3 pacTtBOpa MoueBHHBI. JloJy4eHHBI# pacTBOp uepe3 3 MUH THTPYIOT pacTBopoM cond Mopa ¢
MOJISIpHOH KoHueHTpatmeit 0,002 Moibs/aM3, ycTaHaBIWBasA KOHEYHYIO TOYKY TUTPOBAHHUA aMIIEpPOMETPH-
JecKHMM MeToNOM. FClIM cTalb ¢ MaccoBOM aonei xpoMa Oonee 3 % M 1o Xony aHanusa Tpedyercs ero
yoaJICHHE B BUAES XJIOPMCTOIO XPOMIJIA, MACCOBbI€ KOHUECHTpAUHM pacTBopoB colid Mopa ¢ MOJIApPHEIMH
koHueHTpauusmMu 0,01 u 0,002 Monb/nM? ycTaHABIMBAIOT: B cTaKaH BMecTHMOCTBIO 250 cM® momelnaior
HeoOXoauMoe KOJIMYECTBO CTAHIAPTHOIO PACTBOpa BaHAAHA M A00ABIAIOT TYOA pacTBOP TPEXBAJIEHTHOIO
XpoMa B KOJIMYECTBaX, COOTBETCTBYIOIMX CONCPXAHUIO XpoMa B aHAIMU3UPYEMBIX Mpobax, KoOaB/LIIOT
20—30 cM? comstHoM xucnorhl ¥ 40—50 cM® XJIOpHOM KMCNOTHI M NIPOBONAT Yepe3 Bech XOI aHaiM3a, Kak
yKa3aHo B 1. 2.3.1.

23. 1 pcBeneHUue aHalusa

Hasecky crami 1 r — npu Maccosoil gose BaHanus ot 0,01 no 0,1 % nunu 0,5 r — npu MaccoBoM J1071e
BaHaaus cepmue 0,1 Ao 0,2 % noMewialor B CTakaH BMecTHMOCTBIO 400 cM® M pacTBOPSIIOT OOJHUM U3
YKA3aHHBIX HIDKE CIIOCOOOB B 3aBHCHMOCTH OT XMMHYESCKOTO cOCTaBa CTANMU.

[Ipu MaccoBoil gone XpoMa MeHee 3 % M OTCYICTBUM BOJb(paMa HABECKY CTAJH pacTBOPAIOT B
20—30 cM3 conmssHoM xuceaoThl ¥ 10—15 cM? a30THOM KMCIOTH IIPU HarpeBaHuM. 3areM NMpwinBaioT 50 cm
cepHOM KMcNoTHI (1 : 4), pacTBOp HArpeBaloT A0 BBUICICHUS NApOB CEPHOM KHMCIOTH ¥ oxaxaaloT. CTeHKH
cTaKaHa OOMBIBAIOT BONOHM M pacTBOP CHOBA HArpesaloT 40 BHUICICHHUS I1APOB CEPHOM KHUC/IOTBI, OXJIAXIAIOT,
npubasisnior 40—50 cM3 BOAB! ¥ pacTBOPSAIOT COJIM NPHU HAaIrpeBaHHUU.

PacTBop mepeHOCAT B cTaKaH BMecTHMOcCThIO 250 cM3, pasbaBnstior Bomod no obpema 100 cm’,
nobasigIoT 2—5 cM? pacTBopa cepHokHucaoro xenesa (II) U oxnaxnalor.

[Ipu MaccoBoii fone xpoMa 6onee 3 % u OTCYICTBUH BolbdpaMa HaBecKy pacTsopdioT B 20—30 cm?
COJITHOM KHCJIOTHI NPH HarpeBaHWM, 3aTeM npuwiusaior 10—15 ¢cM? a30THOH KHMCIOTHI M HarpeBaloT A0
[TOJTHOTO PacTBOPEHMSI HABECKH.

[Ipy HanwvyuM B cTanu BoJkdpaMa HaBeCKY pacTBOPSIOT B NPUCYTCTBHHU 5 cM’ oprodocthopHoit
KMCJIOTB!, KaK YKA3aHO BBIIE, B 3aBUCUMOCTH OT MAacCOBOH HNOJIM XpoMa.

IIpn MaccoBoi nojsie XxpoMa MeHee 7 % aHaIH3 NpoIooKamT no mn. 2.3.3.

[1pn MaccoBol gone XxpoMa ooinee 7 % xpom oTaensioT o nm. 2.3.1 win 2.3.2 ¥ nponockaloT aHanu3
o m. 2.3.3.

2.3.1. Omdenenue xpoma omeonKOU 8 8ude X10pUCMO20 XPOMUAA

B pacteop npuwinsaioT 40—>50 ¢cM? XJIopHOI KHMCIOTH B HarpeBaloT 4o oKuciaeHus xpoma. [Tponoixas
HarpesaTh pacTBOp, NEPHOAWYECKH AOOARIAIOT B HETO COIAHYIO KHCAOTY 1o 3—23 Kareib A0 MpeKpallcHus
BbIAEJICHHMSI OYPBIX NapoB XJIOPHCTOro XpoMUia.,

[locie OTTOHKM XJIOPHUCTOIO XpOMWIA PACTBOP HArpeBalOT IO BBUIS/JICHHMS I'YCThIX IIapoB XJIOPHOM
KHUCJIOTEI M oxnaxaarwT. CTeHKH cTakaHa CMBIBAIOT BOJOM M CHOBa pacTBOP HarpeBalOT OO BLIOEJICHUS
IYCTLIX 11apOB XJIOPHOH KMCJIOTHI, KOTOPHIM NAIOT BHIICIIITECS 2—3 MHUH. PacTBOp oxXnaXnaioT, NIPpHINBAIOT
50 cM? cepHol xucnoThl (1 : 4), pacTBOPAIOT COMW IPH HATPEeBaHMM M PACTBOP OXIAXNAlOT. 3areM
nobasnstror 10—15 cM? pacTBopa cepHoKucioro xenesa (II) u nepeHocsT cogepXyUMoe B CTAKAH BMECTH-
MocThIO 250 cM?, pasbamias Bonoi go oobema 100 cM3, oxnaxnalor.

2.1-2.3, 2.3.1. (3menenran penaxmus, M3m. Ne 1).

2.3.2. Coocaxcoenue eanadus Ha 2udpokcude dceae3a nocae okucaenus xpoma (III) do xpomama e
AMMUAYHOU cpede

K pacteopy, noiydeHHOMY OOHMM H3 CriocobOB, VKazaHHBIX B 1. 2.3, poGamnsmor 40—50 cM® pactBopa
HAZICEPHOKHCJIOTO aMMOHHSI, NMPIIHRAIOT aMMHaK JO BbITIANCHHA OCalka T'MOpOKCHHOOB Xene3a H 15--20 cm? B
M30bITOK. HarpeBaloT pacTBOp ¢ 0cankoM OO KUIIEHMS ¥ OCTAaB/ITIOT B TEIUIOM MeCTe IUIMTHI 4O KOATy/ISIIIMH OCaIKa.

T'opstunit pacTeop GUALTPYIOT Yepe3 GUILTP cpeaHel IWIOTHOCTH, GUIbTpaTr oTOpackiBaloT. [IpoMbl-
BAIOT OcafloK Ha GpuiabTpe 5—6 pas ropsadeil Bogoil ¢ gobasneHueM 3—5 cM> pacTBopa aMMHaKa Ha KaXIbIi
OM? BOIBI KO TeX NOp, Ioka GWILTpaT He cTaHeT GeCLBETHLIM.

Ocanok ¢ puibTpa CMBIBAIOT TOpsiMed BOAOM B CTaKaH, B KOTOPOM IIPOBOJWIMN ocaXacHHue, QHILTP
IIpOMBIBAIOT 2—3 pasza nopuMsMu no 10—15 cm? ropayeii conssHoi Kucaotoit (1 : 1) u 2—3 pa3a ropsigeit
Bozo. K nonyduemHOMYy pacTsopy Robasnsior 50 cM? cepHoii xucaoTsl (1 4), yrnapMBaloT pacTBOp 10 NApOB
CEePHOM KHMCIOTHI ¥ oXnaxaaT. OOMBIBAIOT CTEHKH cTaKaHa BOIOHM M BHOBb YHAPHBAIOT A0 HNAapOB CEPHOU
kucnorel. [lomyyenHrble comu oxnaxnaior U pacTeopsioT B 50—70 cm® sompl. [Ipubamnsmor 1—2 oM’
pacTBOpa cepHokucioro xenesa (II).

2.3.3. Ilpu MaccoBoil gone xpoma B crasid Oonee 3 % K pacTBOpY, NOJIYYEHHOMY MIOOBIM U3

BLINICONKCAHHLIX cnocoboB, npubapsior 10 cM? pacTBopa ykcycHoKMcaoro Harpust. PacTBop oxyaxaaior
no 10—20 °C u BrIEpXUBAIOT B TeUeHMe 1 u.



NoCT 12351—81 C. 4

K pacteopy, mMeolieMy TemMriepaTypy He Bbitie 20 °C, npuOapisioT o KarvigaM pacTBOp MapraHuo-
BOKHCJIOTO KAJIMA ¢ MOJSPHOM KOHIeHTpauueill 3kBHBaIeHTa 0,05 Mons/mM? Ao TOABIEHMS pPO30BOH
OKPAacKH Y ueped 1 MUH pacTBOp a30THCTOKHMCIIOTO HaTpud (2 r/oM3) 10 MCUe3HOBEHUS PO30BOH OKPACKH
¥ HeMemieHHO 10 cM? pacTBOpa MOYSCEUHBI.

Yepes 3 MUH B pacTBOp MOTPYXKAOT BHIGPAHHYIO NApy 2JEKTPOAOB, YCTAHARIHBAIOT HeoOXoIUMOE
HaNpsoKeHWe, BKNoYaloT MUKpoaMIIepMETP, MATHUTHYIO MSIUAJIKY U THTPYIOT aMIIe pOMESTPHUIECKH PacTBO-
poM cosid Mopa ¢ MoJiIpHO# KoHIleHTpaluei sxBuBanenTa 0,002 Mone/aM?, ipubasisas ero HeGOIbLIIHUMU
IIOPLUAMH U3 MUKPOOIOpEeTKH M oTMedasi NoKa3zaHus npubopa nocie xaxnoro nobasiaeHus rurpanta. 1o
NOJIVIEHHBIM OAHHBIM CTPOSIT KPHMBYID THUTPOBAHUA B KOOPAMHATAX: BEJAWUYMHA CWIB TOKa — OO0beM
THUTPAHTa ¥ HaxXolAT KOHEYHYIO TOYKY THUTPOBAHUSI IO MECTY NepecedMCHHUs IMPSIMOMAHEMHLIX YYACTKOB
oOenxX BeTBeH KPHBOH.

MaccoByI0 NOJI0 BaHaOMsl pacCUYHUTBLIBAIOT 110 11. 4.1.

2.3.2, 2.3.3. (Beenenn1 nonomurenpno, Uam. Ne 1).

2a. OnpenejieEHe BaHAAHUA MeTOOM KYNIOHOMETPHYECKOrO THTPOBAHHA
(npu MaccoBoii gose ot 0,605 no 0,25 %)

2a.]1. CymHocTsr MEeTOAA

Meroa KyJTOHOMETPHUYESCKOIO THTPOBAHMS BaHAAWS OCHOBAH Ha B3auMMoJeMcTBMH BaHanus (V) c
3JIEKTPOXMMHUYECKH reHepUpoBaHHbIMH MOoHaMH Xese3a (II). Koneynyio TOUKy TUTPOBAHHA YCTaHABIMBA-
0T aMITIEpOMETPHYCCKHMMH ¢ ABYMS TOJIIPH30BaHHBIMH IUIATHHOBBIMH 3JIeKTpoaaMu. Biausiaue soiabndpama
M XpoMa YCTPAHSIOT CBSI3bIBAHHEM HX B KOMIUIEKCE ¢ QOCHOPHON KHMCAOTOA M YKCYCHOKUCIIBIM HaTpHUEM
COOTBETCTBEHHO WIH OTHCJICHHEM OT BaHaIus.

2a.2. AnnmapaTtypa, peakKTHBL, pPacTBOPH

[lIoreHuMocTaT, paboTaolIU B peXuMe 3aaHHOTO TOKA.

YcTraHoBKAa s aMIIGPOMETPHUYECKOIo TUTPOBAaHHUS ¢ IBYMS MNOJASPU30BAaHHLIMM HHIMKATOPHBIMH
3JIEKTPOOAMH.

Paboynil reHepaTOpHLBIM 3JICKTPOOd — BOJAbGPAMOBLIM C IUIOIANHI0 BHAMMOH noBepxHocTH 1,0—
2,0 cM?; BcnoMoraTeJabHbId — IUIATHHOBBIN, riowmanasio 0,5—1,0 cMm2.

VHoukaTopHas cucTeMa: IBa ONHHAKOBBIX IVIATHHOBBIX 3JIEKTpo/a ¢ IUIOIIAALIO 1 CM2, ¢ HCTOYHHKOM
HaMpsDKeHHUs, od0ecneYuBalOIlIM NoAady HanpsDKeHUsS1 Ha 3neKrpoibl He MeHee 100 MB.

Cexynaomep no TY 25—1819.0021—90, TY 25—1894.003—90.

BomsdpaM MeTa/UTHIECKHH JUII T€HEPATOPHOTO 3JieKTpoAa (YHMcToTa He MeHee 99 %).

KBacusl XxenezoaMMoHHUHBIE TI0 TY 6—09—4387—77, pacTBOop ¢ MOJISIpHOM KOHIEeHTpalvei
0,5 Moms/aM3: 240 r XKene30aMMOHHMITHBIX KBAcLIOB pacTBOpSIOT B 500 cM? BOABI, OCTOPOXHO HNPWIHBAIOT
100 cM? cepHOI KMCIOTB M HATPEBAIOT [0 MOJHOIO pacTBOpeHMA coneil. PacTBop oxaxXnaior, JONHBAIOT
Bofo# no 1 AM3, TIHATeNBEHO IepeMelBaIoT U GHIALTPYIOT Yepe3 GWILTP CpelHeil IUIOTHOCTH.

AmmMonuii-xeneso (II) ceproxucnsni (coar Mopa) no 'OCT 4208—72, pacTBOp ¢ KOHIIEHTpauuei
12 r/om3; 12 T conmu Mopa pactsopstor B 400—500 cM? Boasl, octopoxuo npwiusaoT 50 cM? cepHOM
KHMCJOTHI, OXIaXAAloT, NOJHBAlOT BogoH go 1 M3, mepeMemimBaiorT ¥ GWILTPYIOT Yepe3 cyxoil GuisTp
cpedHe TUTOTHOCTH.

Kucnora ceprag no ['OCT 4204—77 wnun 'OCT 14262—78, pacTtBOp ¢ MOJsIpHOM KOHIeHTpallueH
skuBanenTa 0,1 Moun/oM>.

OcTtanpHble peakTUBRLl M pacTBOpHI o mi. 2.2 4 3.2.

2a.3. [IpoBeneHne a"Haidu3sa

Hagecky ctanu cornacHo 1abn. 1a pactBopsior 1o 1. 2.3 B 3aBUCHMOCTH OT XMMHYECKOIO COCTaBa
ctard. [Ipn MaccoBol fosie XpoMa B CTanH ¢Bbiile 5 % ero otnensior no nmn. 2.3.1 wim 2.3.2.

Tadénuia la

MaccoBpas 10/1d BaHagus, % Macca HaBecKH CTAIH, I Cwia reHepaTOpHOIO TOKAa, MA
Ot 0,005 no 0,02 1—0,5 0,51
Cs. 0,02 » 0,05 0,5-0,25 1—2.5

> 0,05 » 0,25 0,25—0,1 2,5—5
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K pacTBOpY, TIOMyYeHHOMY JIOOBIM M3 YKa3aHHBIX CrIocoGOoB B 1. 2.3, npuiuBalT 1—2 ¢M’ pacTsopa
cot Mopa.

Jina craneii, nerMpoBaHHBIX XPOMOM, K TONY4eHHOMy pacTBopy npmwimsaior 10 cM’ pacTtBopa
YKCYCHOKHCJIONO HATpHs U BRYICPXMBAIOT B TeueHHe 1 9.

CTakaH ¢ aHAIM3UpPyeMbIM PAcTBOPOM YCTAHABIAMBAKOT HA MEINAJKy, BKIKOYAIOT IepeMelMBaHHE,
npubarmwior 10 cM? pacTBopa Xele30aMMOHUIHBIX KBAaclloB, 10 KaIUIsIM NMPWIMBAIOT pacTBOP Mapraguo-
Boxucaoro ka4 (25 r/aM%) 1o yeToituuBoi B TedeHMe 1 MMH po30BOM OKpacKH pacTBopa. Yepes 1—2 MuH
NpHOGABITIOT MO KAIUISIM PacTBOP a30THCTOKHCHOro Hatpus (20 r/am®) A0 nosmHOTO HCYE3HOBEHHS PO30BOM
OKpackK# M HeMeUIeHHO 1—2 r MOYeBHHHEI.

B crakaH OIYCKAIOT reHepaTOpHBIM M MHAMKATOPHBIC 3JIEKTPOABI, HaK/IadbIBalOT HAa WHIUKATOPHEIC
3neKTpoasl HanpspkeHHe noaspusanuu 50—100 MB. B npyroii crakaH, 3arioTHEHHBIM CEpPHON KUCIOTOH C
MOJISIPHOM KOHIEHTpalMe#d sksuBagenta 0,1 Modb/OM®, ONMYCKAIOT BCNIOMOTATENbHBIA IUIATUHOBBIH
3JIEKTPOIl ¥ 3aMBIKAIOT LETb COJEBbLIM MOCTUKOM, 3alIOJIHEHHBIM CEPHOM KMCJIOTOH TOH Xe KOHHEHTpalMH.

OTME4aIOT HAaYa/IbHOE NOJIOXKEHYEe HHAUKATOPa H3MEPUTEILHOTO NpHbopa, BKIIOYEHHOTO B CHCTEMY
MHOMKALIUM KOHEYHOH TOYKHM THUTPOBaHHs. OMHOBPEMEHHO BKIIOYAIOT NEHEPATOPHBIN TOK U CEKYHIOMED.
DMeKTPOIU3 BeAyT A0 TeX IOp, MOKa MHAUKATOP U3MEPHTENbHOIO NpUOOpa HE HaYHET OTKIOHAThCS OT
IIEPBOHAYAJILHOIO MOJOXEHMSI. BRIKIOYAIOT reHEpaTOPHBINA TOK, ONHOBPEMEHHO OCTAHABJIMBAasl CEKYHIO-
Mep, 3aMMUCHIBAIOT NTOKA3aHUS WHAMKATOPHOIO TOKA M BPEMEHH, BK/IIOYAIOT N'eHEPAaTOPHBIM TOK B CEKYHIO-
Mep 4—35 pa3 Ha 3—10 ¢, KaXnabIv pa3 3aMHchiBasi MOKA3aHUA.

CrposT rpadpuK 3aBUCUMOCTH MHAUKATOPHOTO TOKA OT BpEMEHH U HAXOMAT BpeMs, COOTBETCTBYIOLIEE
KOHEYHOH TOYKEe TUTPOBAHUS, II0 MECTY NepecedyeHUs MPAMOIMHENHEIX YyYaCTKOB 00€UX BETBEH KPUBOH.

MaccoByio JoJ10 BaHAOHs pacCUMUTBIBAIOT 1o 1. 4.1.

Pazn. 2a. (Beenen nonmoymurenabno, Mam. Ne 1).

3. OINPEJAEJEHUE BAHAINSA (ITPH MACCOBOM NOJIE 0,05—6,0 %)
METOIAMHU AMIIEPOMETPHYECKOTO, ITIOTEHLHIMOMETPUYECKOTO
WA BU3YAJILHOIO THTPOBAHUS

3.1. CyumiHocTy MeTOnAa
Meron ocHOBaH Ha okuciaeHMM BaHagus (IV) MapraHloBOKHCIBIM KajlMeM B KHUCJIOHN cpene U
TuTpoBaHMM BaHanus (V) pacTBopoM aMMoHusa-xesne3a (II) ceproxucaoro. KoHe4nyI0 TOUKY THTPOBAHUS
onpencasioT aMIIEpOMETPHYECKH, NTOTEH HMOMETPUIECKHA WIH BU3YAJILHO.
32. AnnapaTtTypa, pcaKTHUBLB, PAaCTBOPpH
JIxo0ble YCTAHOBKHM, NPUTOAHLIE AJIS1 NIOTEHIIMOMETPHYECKOTO WIH aMIIEpOMETPHUYECKOTIO TUTPOBAH U
BaHaqusl, obecneyuBalOle 3aNaHHbIE METPOJIOTHYECKHE XapaKTEPUCTUKH TOYHOCTH ONnpelcicHUsA BaHa-
U,
AMMOHMH HaacepRoxkueabii no ['OCT 20478—75.
Kanmit mupoceprokucanii no 'OCT 7172-—-76.
Kucnora ¢ropucrosogopoasas no N'OCT 10484—78.
Hatpuii yrnexucnsiii 6easoansii, mo F'OCT 83—79, pacTBop ¢ MaccoBoOil KOHUEHTpauuei 2 r/om>.
Kucnora deHmiIaHTpaHWIOBas!, pacTBOP C MaccoBOM KOoHLeHTpamuei 2 r/amM>: 0,2 T deHunaHTpaHu-
NOBOM KHMCAOTHI pacTBopaior B 100 cM? ropsyero pacTBopa yIZIEKMC/IOTO HATPHA.
OcTanbHkble peakTUBLI ¥ pacTBOPHI 110 11. 2.2.
33. llpoBenenuue aHanu3a
HaBecky cTtanM, B 3aBHCHMMOCTH OT MaccOBOH oM BaHaaus (Tabn. 1), rnoMelnalor B crakaH
BMeCTHMOCTEIO 400 cM? ¥ pacTBOPAIOT OXHMM M3 HIDKEYKA3aHHEBIX CIIOCOO0B B 3aBUCHMMOCTH OT XHMHYEC-
KOTO COCTaBa CTaJIH.

Taonuua 1

Maccogada nosis Baganus, % Macca HaBeCKH CTAJIH, T
Or 0,05 oo 0,5 1
Cs. 0,5 » 1,0 0,5
» 1,0 » 2,0 0,25
» 2,0 » 6,0 0,1

[Ipu MaccoBoit none xpoma MeHee 3,0 % M OTCYTCTBHHM BoabdpaMa X HaBecKe NMPHIMBAIOT 50 cMA
pacTBOpa CepHOM KMcOOThl (1 : 4) M HarpesaloT IO pacTBopeHHA. K KHMIIgIeMy pacTBOpPY OCTOPOXHO
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HeOONBIIHMHY TTOPLUSMH NPHOABASIOT HANCEPHOKHUCIBIM AMMOHHM 10 TIONMyY&HHUA MPO3PAaYHOTO pacTBopa.
PacTBOp XunsTAT 5—10 MUH 4718 pa3spyLIEeHHs OCTATKA HAICEPHOKUCIIONO aMMOHMS, IPWIKHBAKIT 5—10 cM’
pacTBopa cepHokucyoro xene3a (II), satem nobapaaor sony Ao o6weMa 100 cM® B pacTBOp OXJIAXAAIOT.
[Tpu MaccoBo#l nose xpoMma MeHee 3 % M orcyrcTBHH BoJdbdpaMa NpoOni, HepACTBCPUMBIC B CEpHOM
KHucaoTe, pacTBopsioT B 20 cM3? consHoil kucaorsl ¥ 20 cM? azoTHOM xMcnorel. 3ateM Hobapnsior 15 cM?
CEpPHOM KHUCJIOTH M PACTBOP BHINAPHBAIOT IO BHLIEJICHHS NMApOB CEPHON KHCAOTEL. Bl npH 3TOM OCTaeTCs
KapOUOHBIM OCTATOK, TO K ropsg4eMy pacTBOpY NPHOABISIIOT OCTOPOXHO, 110 KAIVISIM, a30THYIO KUCIOTY U
BBLITIApUBAIOT PACTBOP [0 BhIACISHHUA NAPOB CepHOH KMCIIOTHI, OXIAXIAKOT, CMBIBAIOT CTEHKH CTAKAHA BOLIOK
H pacTBOp BHOBB BBHINIAPHBAIOT OO BHIOEJNEHUS NapoB cepHoil xucnorsl. CoJId pacTBOPSIOT B Bole,
nobapnsaior Boay go oovema 100 cm3. [pu anannse craneil, cogepXalux 00JblIOe KOJIMYECTBO KApOUIOB,
HepacTBOPUMBIA OCTATOK GWILTPYIOT HA QWILTP CPEAHEH TUIOTHOCTH, COAEPXaAllMH HeOOoJbIIoe KoIHYe-
cTBO hWIBTPOOYMaXKHOM Macchl, cobupast dwisTpar B cTaxaH BMecTuMOocThIO 400 cM?. Ocanok Ha puiIbTpe
ITPOMBIBAIOT 5—6 pa3 ropsiueit Bogou. GunkTp ¢ OCaIKOM MOMENIAIOT B INIATHHOBHIA TUIS/IL, BbICYIIHBAIOT
1 o3oy10T. Ocanok npoxanuealoT npu 900—950 °C u oxnaxnaior. OcagokK B THITIE CMAYMBAIOT 2—3 Kar-
NSIMM BOABI, IpUbaBIsAIoT 2—3 Kariuii cepHoM kMcaorsl! ¥ 3—4 cM? HTOpHCTOBOAOPOIHOM KHCIIOTHL.
ConepxxuMoe THUIVII OCTOPOXHO BhIIAPHMBAIOT JocyXa U npokaaupaloT Iipu 550—600 °C. Ocrarok B THIIE
CIUVIABJITIOT ¢ 2—3 I HUPOCEPHOKHCIIOTO KA. TUrenh oXnaXxnaior, NOMeINaloT B CTaKaH BMECTHMOCTBIO
300 cM? M cruiaB BBHILEIAYMBAIOT NpH HarpeBaHuHM B 30—40 cM’ Bonbl. TlonydeHHEIH pacTBOp NPHCOEIH-
HSIIOT K OCHOBHOMY dwibTparty. K oxniaxaeHHoMY pacTeopy Ao6amistioT 5S—10 cM? pacTBopa cepHOKHCIIOTO
xene3a (II). [Ipn ananu3ze craned, conepxaiux 6onee 3 % XpoMa H He collepXallluX BoJb(dpaMa, K HaBeCKe
npuiuBaior 20—30 cM3 CoSTHOM KMCNIOTEI, pacTBOP Harpesalor, npubasisior 10—15 cM? a30THOM KMCIOTI
¥ NMpOoJOJCKAIOT HarpesaTh IO pacTBOPEHHS HABECKM.

IIpu MaccoBod mose Bonbdpama Gosee 3 % npoObl pacTBOPSIOT COOTBETCTBYIOLLIMM CHIOcOGOM B
3aBHCHMOCTH OT cofepXaHus xpoMa c nobasineHueM 10 cM? pochopHO# KUCIOTH NPH NOTEHLIMOMETPU-
4eCKOM M BH3YVAJILHOM TUTPOBAHHUH U 5 cM3 npH aMIiepoMeTpUYecKOM TUTPOBAHUM.

Homyckalorcs gpyrue crnocodbl pacTBOpeHUsI HaBeCOK, obecrnieunBalollie IOJHOe pa3AoXeHHe NpoobI
U He Tpedyrolye BHECEHHUS U3MEHEeHMH B OaJibHEHIIINE CTalMH aHaJIu3a.

IIpn MaccoBo¥M gojie xpoMa 6onee 7 % oTne/smoT XpoM OT BaHaNUs, Kak yKaszaHo B mi. 2.3.1 wm 2.3.2.

PacrBop, nosydyeHHbIA OJHMM M3 BbIIIIeYKA3aHHBIX CITIOCODOB, MEPEHOCST B cTaKaH U1 TUTPOBAHUS,
npubasisiIoT Booy a0 150 emM3 u oxnaxnalor go 20 °C.

[Ipu MaccoBo¥ Oosie XpoMa B cTaJiu 6onee 3 % k pacTBopy npudasnssior 10 cM? pacTBopa yKCycHO-
KHMCJIONO HAaTpHA M BRIIESPXHUBAIOT 1 4.

K pacTtBOpY, IPM NOCTOSSHHOM TIepeMeIlIMBAHMM, NTPHUOABIISIOT MO KAIUIIM PacTBOP MapraHLOBOKWC -
noro Kanus (25 r/nM3) Do yeToiuuBoi po3oBoi oKpackH. Yepes 1—2 MUH npHGaBISIOT ITO KAIUISIM PacTBOP
a30THCTOKHcoro Hatpus (20 r/aM3) np¥ MHTEHCHBHOM IepeMEIIMBAHMH pacTBOpa 4O MOJHOTO MCYE3HO-
BEHHUs pO30BOY OKpacKu ¥ HeMeIeHHO TIpuoaBisaioT 10 cM’ ModeBHHBI. PacTBOp nepeMelMBaioT 1 4epes
3 MMH THUTPYIOT pacTBOpoM coyii Mopa ¢ MoasipHOH KoHueHTpaumel skBuBasieHra 0,01 Monb/am3,
yCTaHABJIMBask KOHEYHYIO TOYKY TUTPOBAHHUS NOTEHIMOMeTpHYecKHM (B npucyrcTBuM 10 cM® dpocdopHon
KHUCJIOTBI) WIH aMIIepOMETPHYECKMM METONOM Ha COOTBETCTBYIOIIECH yCTaHOBKE.

IIpn Bu3yasibHOM onpenesiecHUH KOHEYHOM TOYKM THTPOBAHHA K PacTBOPY, IOATOTOBJICHHOMY IJIS
TUTPOBAHUS, NPUOABIIOT 5—6 Kaneib pacTBopa GeHUWIAHTPAHMAOBOM KUCIOTHI H THTPYIOT €I'0 pacTBOPOM
comd Mopa 10 nepexona BUUIHEBOH OKpPACKH pacTBoOpa B XeJTOo-3€/IeHVIO.

MaccoByIo JOJI0 BaHAIHUsl pacCYMUTBLIBAIOT 1O 11. 4.1,

3.1—3.3. (U3menennas penakmusa, Uam. Ne 1).

4. OBPABOTKA PE3YJIbTATOB

4.1. Maccosyio xomwo BaHaaus (X) B NpOLICHTAX BRMUCIAIOT o dopMyliaM
1P 0OBEMHOM aMIIEpOMETPUYSCKOM, NOTCHUHOMETPHYECKOM WIHM BU3yaJIbHOM THTPOBaHHH

_ V- T-100
- m

X

2

rae V — oOweM pacTBopa coiu Mopa, coOOTBETCTBYIOLIHMH KOHEYHOM TOYKE THTPOBAHMA CM,
T — MaccoBasg KOHUEHTpallMs cold Mopa, BeipaXeHHas B I/cM? BaHaIuUs,
m — Macca HaBeCcKM CTalld, T
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IIpH KYJIOHOMETPHYECKOM THTPOBAHHH

xo K L2100

m

0,0005280,

F — yucno ®apanes (F= 96500 Kn),

A — aToMHast Macca BaHamusa (A = 50,95 r),

n — YUCJIO 3JIEKTPOHOB, YYAaCTBYIOIIIMX B BOCCTAHOBJACHMH BaHamus (n = 1),

I — cHhna reHepaTOpHOIO TOKa, A,

! — BpeMsi, COOTBETCTBYIOLICE KOHEYHOH TOYKE TUTPOBaHUA, C,

m — Macca HaBECKH IIpobsl, T.

4.2. AGCOMOTHEIE HONYCKAeMble PACXOXOCHUS PE3YILTATOB NApAJUIENbHLIX OIpeAcIeHUN VIS JOBe-
pUTeabHOK BeposiTHOCTH P = 0,95 He HOJIDKHBI MPEBBHILLATE AOIMYCKASMBIX PACXOXICHHM, VKAa3aHHBIX B
Tabin. 2.

Tao6awumuma 2

MaccoBasg Io/It BaHAOUA, % | AGCOTIOTHOE AOIycKaeMoe pacXoxaeHue, %
Or 0,005 o 0,01 0,004
Cs. 0,01 » 0,025 0,008
» 0,025 » 0,05 | 0,01
» 0,05 » 0,10 0,02
» 0,10 » 0,25 0,03
» 0,25 » 0,50 0,04
» 0,50 » 1,00 0,06
» 1,00 » 2,50 0,10
» 2,50 » 6,00 0,15

4.1, 4.2. (MameHenHas penaxmmsa, Mam. Ne 1).

Penaxrop T.4. JIeorosa
Texuuuyeckuii penakrop H.C. Ipuwanosa
Koppekrop 1.H. Konoxeuxo
KoMminreiotTepHasn sepcTKa C.B. Paboeoil
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