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FOCYRBAPCTBEHHBH CTAHAAPT COW3A CCP

roct

CTANM  NErMPOBAHHBIE M BbICOKONErMPOBAHHbLIE
12353-78*

Metoasl onpeaenenns kobanbra

{CT C3B 1506—79)

Alloyed and high-alloyed steels. B3amen
Methods of cobalt determination rOCT 12353—66,

Kpome oGuMX YKA3aHMH

flocranosnieHnem TFocypapcrBextoro komurera CCCP no crangapram or 23 Hosbpa
1978 r. N2 3081 cpok BBeAeHMA yCTaHOBAEH
c 01.01.80

Mposepen B 1984 r. Moctanosnewmem  Tocctanpapra ot 15.08.84 Ne 2877 cpox
AEHCTBMS NPOANEH
: Ao 01.01.95

HecoSnioaenne cranfapta npecnefyercs no 3aKoHy

Hacroamul craHaapr ycTaHaBJHBaeT (POTOMETPHUECKHE MeTOHH
onpenenesuss kobaabra (mpu MaccoBrix gouasx or 0,0005 zo 3,0%),
4TOMHO-26cop6UHOHHEH MeToJ onpefeneHus kofanapra (IIpH MacCOBBIX
zoasx or 0,006 zo 25,0%), MeTox MOTEHHHOMETPHUYECKOTO THTPOBAHHS
(npu maccoBwx RoJsix ot 2,0 mo 20,0%) ¥ rpaBMMeTPHYECKHH MeTO[
onpeneneHus Kobaabra (npH Maccosmx aoasax or 0,5 10 25,0%).

Crangzapr noanocteio coorsercrsyer CT CIB 1506—79.

{ UsmenenHas pepaxkunsa, Usm, Ne 1).

1. OBIUME TPEBOBAHMA

1.}, Oowue tpebosanus K merozam anannsza—rmno T'OCT 20560—75
u CT COB 487—77.
(MsmenenHada pepakuuda, Uam, N 1),

2, mOTOMETPUHECKMM METOJ] OMNPEREJNIEHMA KOBAJBTA (0,0005—0,10%]

2. CynmHocTb MeTOHa

MeTon ocHOBaH Ha 06pa30BAHMH OKPAIEHHOTO B KPAaCHBIH LBET
BHY TPMKOMILIEKCHOTO coenuHenus KobaanTa (111) ¢ HuTpo30-P-couslo.
‘CBeTonor.jouleHne pacTBOpa H3MePSIOT Npu A=415 um.

H3panue oduumanbHoe Nepeneuatka BoOcCnpeuieHa

*
* Iepeusdanue mapr 1986 e. ¢ Hamenenuem N 1, yreepacdennoim

e ansape 1983 e.; Mlocr N2 276 ot 20.01.83 (HYC 5—83 e.)
6"



Crp. 2 TOCT 12353—78

Boabppam, HUOOMH, KPEMHUI H THTAH OTAEJSIOT KHCJIOTHBIM TH~
POJIH30M.
KoGanbT npeaBapuTeqbHo OTAENSIOT OT  OCHOBHEIX KOMIIOHEHTOB
CTa/1 U3 9 H. COJNSTHOKHCJIOTO PACTBOPA HA CHJILHOOCHOBHOM AHHOHHTE.
22. Anmapatypa, peakTuBBH H pacrTrBOpH
o CrueKkTpo¢poTOMeTp, CHeKTpo-
A ¢boToKoAOpUMETD HIH HOTONEK-
o35 TPOKOJOPUMETP.
Sl XpomaTtorpaduueckas KOJOH-
| 5p Ka nuamerpom 1,5—2 cm (cm.
i —> yepTek) 3anoJIHeHHAs AaHHOHH-
/ /——\~ TOM € BBICOTOH caos 30—35 cMm.
CHIABbHOOCHOBHOH AHHOHHT
l i tuna AB-17—84C 1no TI'OCT
&' 2030174
‘ | [MoaroToBka aHUOHHTA K
[ ; aHaJH3y.
V4

_7, sty

450

100—150 cm® ToBapHOro aHu-
OHHTA (BBIDYCKaeTCs B BHAE
B3BeCH B BOJe) IPOMBEIBAIOT
JABaXKJbl BOJLOH COCOOOM AeKaH-
tauuy, as orfenenus dpakuun
CMOJIBI C pa3MepoM 3epHa Me-
ree 0,6 MM B3BeCh CMOJIBI B BOJE
BHIIIBAIOT H& CHTO C CEeTKOH
Ne 063 no T'OCT 6613—73 u npo-
MBIBAIOT CTpPyell BOAHI, cobupas
NpoueAlllyi0 CKBO3b CHTO (ppaxk-

LUK AHHOHUTA BMeCTe C BOAOH
) B COCYJ BMECTHMOCTbIO 2—3 aM?,
OcTtaBUlylOCAd HAa CHTe CMOJY OT-
6paceiBatoT. PpaKUHK aHHOHH-
Ta, NPOLIeANIYI0 CKBO3b CHTO, ABAXKABl NPOMBIBAIOT COJISIHOH KHCJIO-
tofi 1:30 cnocob6oM IekaHTallMM, 3aTeM CoAsHOH Kucaoroit 1:1 no or-
CYTCTBHS HOHOB zKeje3a (npofa pORAHHCTHIM aMMOHHeM) H BOIOIL
4—5 pas. Cmoay obGpabarbiBaioT 5Y%-HBIM pPacTBOPOM THAPOOKHCH
HATPHS [0 OTPHUATENLHOH peaKUuH Ha XJOPHA-HOHH (mpoba a3oTHO-
KHCJABIM cepebpom), a 3areM BOJOH A0 HelTpaabHOH peaKUUH O YHH-
BepCaJbHOMY HHAIKATOPY U MEPEHOCSIT B KOJNOHKY, B HHXKHEH 4acTH
KOTOPOH TNpeABAPUTEJNBbHO IIOMEIAIOT TaMIlOh H3 CTEKJISHHOH BAaTH.
CJolt aHHOHHTA B KOJIOHKe H0JizKeH OBITh POBHHIM 0e3 Ny3bIPbKOB BO3-
nyxa. [ocse sanosaHennst KOJOHKH yepe3 Hee €O CKOPOCTbIO 1 MJ/MHH
nponyckaloT BHauaJde 120-—150 cm® cosanoll xucaorhl 1:30, 3atem
120—150 cm® conauot xucaorsl 1:2 u 100 cM? BoxbL

Kucaora conanas no FOCT 3118—77 uau I'OCT 14261—77, 9u.,
0,5 H. u pazbasaennas 1:1, 1:2, 1:30, 1:100.
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rocr 12353—78 Crp. 3

KucJota asornas no FOCT 4461—77.

Kuciora opropochopras no F'OCT 6552—80 11 pas6asnennas 1:50.

Harpuit yreycnokucaslit mo FOCT 199—78, 50% -ub1it pactsop.

Harpus rugpooxucs no 'OCT 4328—77, 5% -nmiit pacTsop.

Hutposo-P-conn  (auuaTtpueBas coap 1-uuTposo-2-Hadroa-3, 6
mucyabdokuciors) no TOCT 10553—75, 0,1%-Hbiit pacTsop.

Ammonuit popauucthii, 5% -HEI pacTBOp.

JKene3o xap6oOHUILHOE, 0COGON YHCTOTHL.

Kobaawr meranaunueckuil, mapku KO,

Ko6anbT XJOPHCTHIM, CTAHLAPTHBIE PACTBOPH A U B.

Pactsop A. 0,1 r merasauueckoro KoGajbTa MOMENIAlOT B CTaKaH
BMeCTHMOCTBI0 250—300 cM® u pacrBopsiioT npu marpesauuu B 100 cm®
consaHoi Kucaorsl 1:l. PactBop oxsaxkpaioT, TepeHOCAT B MEPHYIO
K016y BMecTHMOCTBIO 1 nM®, NOJHBAIOT N0 METKHU BOXONH H TMepeMellH-
BAIOT.

1 em® cranmaprHoro pacrsopa A cogepxkur 0,1 Mr xobasbra,

Pacteop b, csexenpurorosiecuunit. 10 cmM?® pactsopa A momemraior
B MepHyi0 K06y BMecTHMOCTbIO 100 cm8, n0MBalOT 10 METKH BOJAON H
nmepeMelIuBaoT.

! em® cranpapTroro pacteopa b cogepxur 0,01 mr kobasnbra.

Hnpnkarop ynnBepcasbHbll, OymMara.

23. [IpoBeneune aHadu3a

Hagecky cTanu B 3aBACUMOCTH OT MaccoBoi xoau Kobagabra (raba.l)
noMemaiorT B KOJOY wiam crakanm sMmectuMmoctbio 200—300 cm?®, upu-
ausawt 30 cm® coasnoit u 10 cm® a30THON KHCJAOTH, HAKPLIBAIOT CTa-
KaH YacOBBIM CTEKJOM H HAUPEBAIOT A0 PACTBOPEHHSI HABECKH.

Tab6auma 1

Maccorag zoxs kobanbra, % Macca HaBeCkM, T Pasbasaenite, cM3 Aq«;xzx;gu*r::§
.

Ot 0,0005 zo 0,002 1 — —
Cs. 0,002 » 0,01 1 100 20
» 001 » 0,02 1 100 10
» 0,02 » 0,04 1 100 5
» 0,04 » 0,08 0,5 100 5
» 0,06 » 0,10 0,25 100 5

Pacrsop Brinapusaior gocyxa. K cyxomy ocratky npususaiot 5 cmd
COJITHOH KHMCJIOTHI H HarpeBalOT A0 pacTBopeHust cotell. K pactBopy
npuaupawt 50 cM® ropsiueit Boakb, Harpesawt a0 80—90°C, ordunb-
TPOBHIBAIOT BHIIABIIMHA OCafOK BOJb(HPaMOBOH, KpeMHeBOH, HHOGHEBOH
H THTAHOBOH KHCJIOT Ha ABa (uabrtpa «6enasi JeHTa» W [IPOMBIBAIOT
6—7 pa3 ropsaueit consinodi kucsaoron (1:100).

4 3 3ak. 2448 69



Crp. 4 TOCT 12353—78

@uapTp ¢ 0cagKoM OTEPACHIBAIOT, a HUALTPAT BEINAPHBAIOT A0CYXA.
K cyxomy octatky npuausaior 20 cM® 9 H. COJSHOM KHCJOTHI, Harpe-
BAIOT JI0 PACTBOPEHHS COJIEH H OXJaXKJIaloT.

Xpomarorpaduueckylo KOJOHKY npoMbiBaloT 50 cM?® 9 H. cosnsnofi
KHCJIOTH, AHaJH3HDYyeMblii PacTBOpP NPOMYCKAlOT uepe3 KOJOHKY CO
ckopocTbio 1—1,5 Ma/MuH. Koria ypoBeHb pacTsopa B KOJIOHKe Gyaer
Ha 1—2 cM BHILE CJ0S CMOJB, ONOJACKHBAIOT cTakaH 5—6 cM® 9 H.
COJASHOH KHCJIOTHl H NEePEeHOCST IPOMBIBHYIO XKHAKOCTL B KOJIOHKY. [Tos-
TOPAIOT 3Ty ONepauuio elle 3 pasa U OOMEIBAIOT BEPXHIO 4YacTh KO-
JOHKH 2—3 pa3a 5—6 cM® 9 H. CONSAHON KHMCJOTH, KaXKIALH pa3 cleas
3a TeM, uToOBl yPOBeHb PacTBOPA B KOJIOHKE He onycKaJcs HuXe 1-—2
CM Haja cjoeM cMmoJibl. IlponyckaloT uepes koaouky etme 100 cm® 9 H.
COJISTHOHM KHCJIOTH, @PHAbTPAT OTGPACHIBAIOT.

Kob6anbr pecopbupyior 60—70 cM® pacTBOpa CONSHOM KHCAOTH 1:2
€0 cKopocTeio 1—1,5 Mu/MuH, cobupast 3/10aT B CTaKaH BMECTHMOCTBIO
300 cm®,

/st MOATOTOBKH CMOJIH K MOCJEAYIOUIMM ONpefeJeHusaM KoOasbTa
xpoMartorpagHueckyio KoJoHKy npomuBalor 100 cm® 0,5 H. consHoH
KHCJOTHL, 3aTeM 250—300 cm® Boabl n0 HeATpaJbHOH peakUHMH 10 VHH-
BepCaJbHOMY HMHIHKATOPY. IIpPOMBIBHYIO XKHAKOCTL OTGPACLIBAIOT.

Ilpu conepxkannm KoGasaera or 0,0005 mo 0,002% ami0aT BHIapH-
BaoT 10 5—10 cM3, NMPHJHBAIOT HECKOJbKO Kallelb a30THOH KHCJOTHI
H BBITAPHBAIOT J0 BJAAXHHEIX coJeil. Ilpn MaccoBolt nojie K06aabTa CBH-
we 0,002% saoar BumapusaioT n0 o6bema 30—35 cm3, mepeHocAT B
MepHy1o KO0y BMmectumoctbio 100 cm®, monuBaoT A0 MeTKH BOAOH H
nepeMelllBaloT.

AJMKBOTHYIO YacTh PacTBOPa MOMENAIOT B CTAKAH BMECTHMOCTBIO
100 cm3, MPHINBAIOT HECKOJNBKO Kalleslb a30THOH KHCJIOTH H BBINAPHU-
BAIOT 10 BJAXKHBIX COJef.

B oBonx cnyuasix K octaTky NpHAMBAOT 5 cM® opTodochOpHOH KHC-
Joret  1:50, 1 cm® 0,1%-HOro pacrsopa  HHTPO30-P-comm, 2 cm3
50 % -noro pacTBOpa YKCYCHOKHC/IOTO HATPHS, EPEMEIINBAIOT U BBIAED-
JKUBAIOT PACTBOP Ha KHNsUlell BoAsHONH GaHe B TeueHHe 3 MHH. 3aTeMm
K pactBopy mpuiusaiot 0,75 cM® CONAHON KHCIOTH, NMepeMellHBAOT M
BHOBb BBIAEDIKHBAIOT Ha BOASIHOH OaHe B Teuenue 2 MuH. PacTBOop ox-
JaKAAI0T, MePeHOCAT B MEPHYIO K06y BMecTHMOCThIO 50 cM®, monuBsa-
IOT BOJOH 10 MeTKH H NepeMellHBalOT.

OnTuyeckylo IJOTHOCTh PAcTBOPA H3MEPSIOT HAa CHeKTPodOTOMETpe
HJIH CeKTpopOoTOKOJOpHMETPe NpH A=415 HM uauM HA (HOTOJIEKTPO-
KOJIOpHMETPE €O CBeTO(HJILTPOM, HMEIIIHM 06/acTh NPONyCKaHHA B
HHTepBasne AMUH BoaH oT 400 no 500 M, B KiOoBeTe ¢ TOMIIHHOH HOTJIO-
marwiero cnaos 50 mm.

B xayecTBe pacTBOpa CpaBHEHHS HCHOJb3YIOT PACTBOP KOHTPOJIBHO-
TO OIBITA.
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rOCT 12353—78 Crp. 5

ConepkaHue K0OaJjbTd HAXOHST 110 IPajyHPOBOYHOMY IpaduKy ¢
y4eTOM MONPaBKH KOHTPOJIBHOTO OILITA.

23.1. [locTtpoeHue TrpafyHpPOBOYHOTLO rpacdHuka

B nessTh crakaHos BMecTHMOCTbiO 250—300 cm® momemnamor no 1 r
KapGOHHABHOro Xkesnesza. B BoceMb CTaKaHOB NPHJAHBAIOT MOCJAEL0BA-
teasHo 0,5; 0,7; 1,0; 1,2; 1,4; 1,6; 1,8 u 2,0 cM® crangapTHOro pacTso-
pa b conaHokHcaoro ko6agsera, uro coorsercrayer 0,005; 0,007; 0,010;
0,012; 0,014; 0,016; 0,018 u 0,020 mMr kobaJbTa.

JleBATHIl CTakaH CAYXKHT AJd NPOBEJEHHS KOHTDPOJILHOIO OMBITA.
Tlpunusator no 30 cM® constHoit u o 10 cM® a30THOI KHCJIOTHI, HaKphIBa-
IOT CTaKaHbl YaCOBHIMH CTEKJaMH H PacTBODSIOT HABECKH IIPH Harpe-
BaHHH.

JaJjiee mocTynalor, KaK yKasaHo B . 2.3, HauuHasi co caoB: «Pacr-
BOD BHIIaPHBAlOT JA0CYyXa, K CYXOMY OCTaTKy NpHAMBaloT b cM® coas-.
HOH KHCJIOTH . . .».

W3 sHauenn# OnNTHYeCKOH IVIOTHOCTH aHaJH3MPYEMBIX PacTBOPOB
BHUHTAIOT 3HAUYeHHEe OITHYECKOH IJIOTHOCTH PACTBOD2 KOHTPOJBHOIO °
aganusa. [lo HalfileHHHIM BEAHWYHHAM ONTHYECKOH MJOTHOCTH M COOT-
BETCTBYIOLIIUM MM 3HAUeHUSM KOHIUEHTpauuit KkoOajabTa CTPOAT I'PaAmdyH-
poBOuHBIY Tpaduk.

24. O6pa6oTKa pe3yJbTAaTOB

2.4.1. Maccosylo goJio ko6aabTa (X) B mpoleHTax BHLIYHUCIAIOT MO
dbopmy.e

X — m, nllOO ,
TJie M—Macca HaBeCKH CTAJH, COOTBETCTBYIOIIAS KOJOPHMETPUDPYEMOR
AJMKBOTHO! 4acTH pacTBOpa, MT;

m;—KoJuyecTBO K06anbTa, HafileHHOe 10 TPajyHPOBOYHOMY TIpa-
duky, Mmr.

2.4.2. AGCONIOTHEE AOTYCKaeMHe PACXOXKJAEHHS MEXAy KpalHHMH
U3 TPeX Napa/lieNbHBIX Pe3yJbTATOB NPH JOBEPHTENBHOH BePOSTHOCTH
P=0,95 ne noJXHE NpeBHIIAThL 3HAYECHHN, YKA3AHHBIX B Taba. 2.

Ta6nuna 2

ABCOAOTHbHE QONYCKAEMEIE

0f
Maccosas g0.as xofaipra, % PacXOxaeHUA, %

OT 0,0005 zo 0,001 0,0003
B. 0,001 » 0,002 0,0005
» 0,002 » 0,005 0,0010
» 0,005 » 0,010 00,0020
» 0,010 » 0,025 0,0040
» 0,025 » 0,050 0,0080;
» 0,050 » 0,10 0,010
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Crp. 6 TOCT 12353—78

3. ®OTOMETPMYECKMA METOJL ONPEAENEHUSA KOBAMBTA (0,005—0,5%])

3.1. CymHuocTs MeTOJIa

MeTox ocHOBaH Ha 06pa3soOBaHHM OKPAUICHHOrO B KPacHBIH LBeT
BHYTPHKOMIIJIEKCHOTO COeJHHeHHA KoBalbTa ¢ HHTPO30-P-coublo.

CaeTonordaonienue uaMepstoT npd A=>500 uan A=>530 HM.

Binsinne XKenesa, XpoMa W HHKeJsl, MEIIAKOIKUX ONPEACNEHUI0, YCT-
paHsoT gobaBieHueM THPOGOCHOPHOKHCIOTO KaaHAd U NOCJIeLVIOUIIM
KHIITYEHHEM DAaCTBOPA C a30THOH KHCJOTOH HJAH oCaXkJeHHeM KeJjesa,
aJIIOMHHHUSI, THTAHA, XpOMa H APYLHX JEMEHTOB OKHChIO IHHKA.

32. AnnapaTtypa, peakKTHBH H PacTBOPH

Cnektpotoromerp, cnekKTpoGOTOKOJIOPUMETP HIAH (DOTOIJIEKTPOKO-
JOPUMeETD.

Kucnora coasitnast no FOCT 3118—77 unn TOCT 14261—77 u pas-
6asaennas 1:1, 1:100.

Kucnora asornas no F'OCT 4461—77 wiu TOCT 11125—84 u pas-
6aBaennast 1:1.

Hurposo-P-cons (aunarpuesass coap 1-HuTP030-2-HadT01-3,6-1H-
cyabdoxucaore) no FOCT 10553—75, 0,1%-ubiit 1 19%-nbiit  pacr-
BODHL.

Harpuit yreycuokucanit mo TOCT 199—78, 40%-uuii u 50 % -Hbli
PACTBOPHI.

Kasmuit nupodochoprokucsiit, 80% -nbiii pacTsop.

XKeneso xapGounabhoe no T'OCT 13610—79 uiu ¢ maccoBoll mo-
Jeft kobaabra MeHee 0,005%.

Oxucp IMHKa B BHAE BOAHOH CycreH3uH 1:5.

Ko6aabr merannuuecknii mapku KO ¢ MaccoBoil goneli KoGajibTa
He MeHee 99,99%.

CranpapTHBE pacTBOPbLI KOGasbTa,

PactBop A: 0,1 r Merajnuyeckoro ko6ajbTa NOMeIlalOT B CTAKAH
BMecTHMOCTBIO 2560—300 cm3, pacrtBopsiior mpu Harpesannu B 100 cm3
cossiHO# KHCAOTH 1:1 m oxmaxpaoT. PacTBop nmepeHocsaT B MepHYIO
K0J0y BMeCTHMOCTbIO 1 aM3, monMBalOT BOAOM N0 METKH M MepeMell-
BAaIOT.

1 cM® cranmapraoro pacrsopa comep:kut 0,1 Mr ko6asbra.

Pactsop B: 0,2 r koGanbra pactsopsiior B 10 cM® pacTBopa a30T-
HOI1 KHCJIOTH, pa36aBasAIOT BOAOH, ePEHOCSAT B MEPHYIO KO0y BMECTH-
MOCTBIO 1 AM3, MOJHBAIOT BOIOH 10 METKH H IIepPeMellHBAIOT.

1 cM® pacreopa b comepxur 0,2 Mr xo6annra.

Pacrsop B: 2,5 r xenesa pacrsopsitor B 40 cM3 pacTBOpa COMAHOM
KHCJOTHL (1:1), OKHCASIOT a30THOM KHCJIOTOH, H06aB/IsAd ee MO KaMasM,
J0GaBJIAIOT MPH HOMOIM MHKPOGopeTkn 12,5 cm® crammapTHOro pact-
Bopa A u najiee MOCTynaloT, KakK yKasaHo B 1. 3.3.2 710 MOMeHTa ocaiK-
JeHus XeJie3a U GUABTPOBAHHS PacTBOpA.

1 cm® pactBopa B comepxur 0,01 Mr Ko6aasTa.

PactBop rorossT nepen ynorpebaeHHeM.
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PacrtBop dona: 2,5 r xenesa pacropsitor B 40 cm3 pacrsopa cousi-
HO# KHCJOTH (1:1), OKHCASAIOT a30THOH KHCJAOTOH, no6aBiasa ee 1o Kar-
JSM H jajee NMOCTYNAIOT, KaK B 1. 3.3.2 10 MOMEeHTa OCaXIEHUA XKeje-
3a u QUJIBTPOBAHHUA PACTBOPA.

Amwmuak soguwuiii mo FOCT 3760—79.

33. IlpoBepenne aHagau3a

3.3.1. Onpedearenue xodaavra (0,10—0,50% )

Maccy zapeckn craqau 0,25 r npu Maccosoil jgoJqe xo6aasta or 0,1
o 0,2% mau 0,1 r npu Maceosoi noge xobaabra cBuiue 0,2 10 0,5%
IOMenanT B CTaka uin Koaby BmectuMmoctbio 250—300 cm?®, npaau-
BawT 15 cM3 coJsIHOA KHCJAOTH B 5 cM® a30THOM KHCJAOTH, HaKPLIBAIOT
Y4COBBIM CTEKJIOM H HATPEBAIOT A0 PACTBOPEHHS HaBeCKH. PacTBop BHI-
napupator gocyxa. K cyxomy ocraTky npusmBaiorT 5 cM3 COJNSTHOH KHC-
JIOTBl M HArpeBaioT A0 pacTBopeHus cogeil. K pactsopy npuausawor 50
cM3 ropsiueii Bofbl, HarpesaioT 1o 80—90°C, oTduABTPOBLHIBAIOT OCANOK
KpeMHHEeBOH, BOJbGPaMOBOH, HHOOHEBOH H THTAHOBOH KHCJOT HA ABa
¢unbTpa «besas JeHTa» 11 NIPOMbBIBaOT 6—7 pas ropsuelt CONAHON KuC-
aoroit (1:100). ®uawrTp ¢ ocazkoM or6pacHBaiOT.

QuabTpaT oxnaxnaloT, NepeHOCAT B MEPHYIO KOJ0Y BMECTHMOCTBIO
100 cm®, 10IMBAIOT BOAOH 0 MEeTKH H HepeMellHBAIoT.

AnukBOTHYI0O YacTh pacTsopa, paBuyw 10 cm?, moMeniaior B cTakaH
smectumoctsio 100 em?, npuansator 10 em3 soasl, 10 em® 0,1% -noro pa-
cTBOpa HHUTPO30-P-coan, 5 cm® 40%-Horo pacTBOpa YKCYCHOKHCJIOTO
Hatpus u HeMenJjenHo 5 cm® 80% -Horo pacrBopa nupodochopHOKHCIO-
ro KaJidsi, 3aTeM PAaCcTBOD HArpeBalOT 10 KHNEHHH, KUIATAT 2—3 MHH,
npusinBaior b cM3 asornoill kucaorel (1:1) u gunstar eme 1 mun. Pa-
CTBOp OXJIaXJalOT, MePEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 50 cm?,
JOJIMBAIOT BOAOH IO METKH ¥ NMEpPeMeIlUBAaIOT.

OnTHYeCcKy10 MIOTHOCTh PACTBOPA H3MEPSIOT Ha CIEeKTPO(HOTOKOJIO-
puMeTpe uaH cnekrpodoromerpe npu A=500 HM mau Ha HOTO3JIEKTPO-
KOJIODHMETDPE CO CBETO(DUIBTPOM, HMEIOUIHM 006/1acTh IIPONYCKAHUS B
HHTepBaJe AJuH Boan oT 430 no 540 HM B KioBeTe ¢ TOJIIHHON TIOIJIO-
nrawilero cjaos 30 MM,

PacTsop cpaBHEeHHs TOTOBST CJAELAYIOIIMM 00pa3oM: aJMKBOTHYIO
4acTh pacTBOpa, paBHyw 10 cM3, moMemawT B cTakaH BMECTHMOCTBIO
100 cwm3, npramsaior 1o 10 cM® Boab M a30THON KHCJAOTHl H KHIATAT 2
muH. 3atem npuanBator 10 em® 0,1%-nHoro pacrsopa HHTpO30-P-coun,
5 cm3 40%-Horo pacTBOpa YKCYCHOKHCJIOTO HAaTpHA H HeMeIJeHHO 5 cM®
80% -noro pacteopa NHPOQOCHOPHOKUCIOro Kaaud. PacTBop KHNATAT
I MuH, ox1aK1210T, MepeHoCIT B MEPHYIO KOGy BMecTHMOCThIO 50 cM3,
JOJIHBAIOT A0 METKH BORON H NepeMellHBaoT,

Conep:kanne ko6ajabTa HaxOMAT 10 TPaLyHPOBOUHOMY TIpaduKy C
YYeTOM NOTIPABKH KOHTPOJBLHOIO ONKITA.

3.3.1.1. Tocrpenue epadyuposouroeo epadura

B cemp cTakaHoB uam koa6 BmectHMOCTBIO 250—300 cM3 momeria-
o1 1o 0,25 r kap6OHNIBHOTO Kesle3a. B mecTs cTakaHOB HJIM KOG npi-
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.

JHBAIOT NocjaenoBaTeabHo 1, 2, 3, 4, 5 4 6 cM® craHaapTHOro pacraso-
pa A. CenpMo#i crakad uan kKosaba BMecTHMOCThIO 250—300 cM3 cay-
KHT LIS MPOBEJAEHHA KOHTpoJibHOro onsita. [Ipuausator no 15 eM3 co-
JAHOH M Ne 5 ¢M3 a30THOH KHCJOT, HaKPHIBAIOT CTaKaHBl HJIH KOJOBI
YacOBHIMH CTEKJIAMH H HarpeBaloT A0 PacTBOPeHHs Hasecok. [laJjee c
COIEPXHMEIM KaXAOT0 CTAKAHA HWJH KOJMOH TOCTYNAalOT, KAK YKa3aHOo
B . 3.3.1.

M3 3HaueHHH ONTHUECKOHM IJIOTHOCTH aHAJH3HPYEMBIX PACTBOPOB
BBIUHTAIOT 3HAYEHWEe OINTHYECKOH IIJIOTHOCTH PacTBOpa KOHTPOJBLHOTO
onbita. [lo HakieHHbIM 3HAYEHHAM OMNTHYECKON MJOTHOCTH M COOTBET-
CTBYIOIIUM HM 3HAYeHHSM KOHUEeHTpalui Ko6aJbTa CTPOAT I'DaAyHDPO-
BOYHBIH rpadHk.

332. Onpenenenue KoGaJabTa (0,005—0,50%)

Maccy HaBecky npo6nl ¥ 06beM pacTBOpa COJSHOH KHCJIOTHI AJS
pacTBopenusl nNpo6Gn B 3aBHCHMOCTH OT MacCCOBOH JOJIH KoOajbTa OIn-
penensiioT no tab.ua. 3.

Ta6aunma 3

OjpeMm pacTeopa COAAHOR
MaccoBay nons kobaiabra, % Macca uaseckd npobul, r KHCJAOTE! I1f PACTBOPEHHd,
cms

Ot 0.005 10 0,025 2,5 40
Cs. 0,025 » 0,10 1.0 30
» 0,10 » 0,50 0.5 20

Hapecky npoOu MOMEIIAOT B KOHHUECKYIO KOJIGY BMECTHMOCTbIO
300 cM3 ¥ pacTBOPSIOT B YKA3aHHOM o0beMe PacTBOPA COJISIHOM KUCJIO-
Thl. [locsie pacTBODeHMsT OKHUCJASIOT a30THON KHCJAOTOH, noGaBiss ee No
KamasgM J0 NpeKpalleHusl BCIEHHBAHHUS PAcTBOPA, BHIIAPUBAT pacT-
Bop npobul 40 o6bema oxkoso 10 cm®, npubasasior 25 cm® pacrTsopa
CONAHOR KHCJOTHl M CHOBA BHEIMAPHBAIOT PACTBOP IO ob6beMa OKOJO
10 cMm®, HefiTpaJIH3YIOT AaMMHAKOM IO cnabokucaoi cpeanl. Jo6aBasior
30 cM® BOABI, OXJAXKAAKOT, MEPEHOCAT B MEPHVIO KOJOY BMECTHMOCTLIO
250 cm® n monmBalor BojoOR A0 o6beMa 150 cm3.

Jlis oTpenelns KoGaabnTa OT XKejesa, XpoMa, THTaHa ¥ APYrHX 3Je-
MEHTOB K MOJYYCHHOMY PacTBOPY A0OaBAAIOT HeGOJbUIHMH NOPUHAMH
CYCTIEH3HIO OKHCH [IMHKA, KaXAbl pa3 3HepTHUHO B3GANTHIBAA PacTBOP.
CycneHsuo OKHCH A00aBJSIOT OO TeX MOP, MOKA BHMABUIHA 0CafoK
H36bITKA OKHCH IITHHKA He cobepeTrcst Ha JHe KoJiObl B BHAE caabozaMer-
Horo GeJsioro ocajka. ComepikaMoe KOJIOB LOJHBAIOT BOAOH JO METKH,
SHEPTHUYHO NepeMelIuBalOT H OCTABJSIOT Ha HEeCKOJbKO MHHYT A0 Oce-
IaHHg ocajika. 3ateM DPAcTBOP (HIALTPYIOT yepes CyXOil CKJIaAyaThifl
¢uALTP B CYXOH cTaKaH, oT6pachlBasg nepsyio nopuxio duiabrpara. B
3aBHCUMOCTH OT COaep:Kanus KobajbTa or6upatoT corgacHo TaGJ. 3a
JIBe aJIMKBOTHBIE YAaCTH PpacTBopa npobul v GoHa H NOMeNlaloT X B
JBe MepHEle KOJGb BMeCTHMOCThIO 50 cM3.
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TaGauuwa 3a

Macca npolu,
! OGnéM aruxgoT- OGbEM pacTRopa | COOTBETCTRYIOUIAR
Macconaa noss xoGaabra, % HO# uacTH dona, cM® AANRBOTROR
pacTBopa, cm ! yacrH, r
Or 0,005 no 0,025 20 —_ 0,2
Cs. 0,25 » 0,10 10 10 0,04
» 0,10 » 0,50 3 15 0,01

Jasi mpuroTosJieHHst pacTBOpa CpPaBHEHHS K PacTBOPY B NepBo#l
koa6e noGapasior 10 cM3 pacTBopa yKCycHoKucsaoro Hatpus, 10 em®
pPaCTBOPA a30THOH KUCJOTH!, IOJUBAIOT BOAOH A0 METKU H NepeMelluBa-
10T.

1151 npHroToBJIeHHsST OKPAlleHHOTo PACTBOPA K PAacTBOPY BO BTOPOH
Konbe pogusalor 10 cm® pacrBopa muTposo-P-coan, 10 cm® pactiopa
YKCYCHOKHCJIOTO HATPH$, NepeMeHInBaloT ¥ ocTapiasior Ha 10 MuH npu
KOMHATHOH TeMnepartype. 3arteMm poGasasior 10 ¢cm3 pacrsopa a3oTHOH
KHCJOTE!, JOJNHBANT BOAOH A0 METKH H NepememuBaioT. Yepes 20 mun
H3MEPAT ONTHYECKYI0 MJIOTHOCTb PacTBOpa NpH AJuHe BOJHBL 500—
530 HM.

3.3.2.1. [locTpoerue epadyuposounoeo epadura

s nosyueHdsi pacrBopa CpaBHEHHS B UleCTbh W3 CeMH MepHBLIX
K0oa6 BuectumocToio no 50 cm?® ormepsior 0,5; 1,0; 2,0; 3,0; 4,0 u 5,0
cm® cranpaprioro pacrsopa B. Bo Bce Koabwl monuBaoT pactsop ¢o-
Ha a0 o6bema 20 cm?, nodasisior no 10 cM® pacTBOpa YKCYCHOKIIC/JIOTO
HaTpHs# M PacTBOPa a30THOH KHCJAOTHl, JOJHBAKT BOLOH A0 METKH H
nepeMelinBaloT.

Jaa noayueHust OKpalleHHOro pacTBOpa B WIeCTb H3 CeMH MEpPHHIX
Koa6 sMectumocThio no 50 em8 ormepsuor 0,5; 1,0; 2,0; 3,0; 4,0 u 5,0
cy® cranpmapTHOro pacrsopa B. Bo Bce koJfbl noauBaoT pactsop ¢o-
Ha 10 ob6beMa 20 cm3, poGasasior no 10 ¢cm® pacTBopa HuTPO30-F-COMH
H pacTBOpa YKCYCHOKHCJIOrO HATPHSA, NEePeMellHBAIOT M OCTAaBMIOT HA
10 MuH npu KoMHaTHO# Temmepartype. 3atem aobasasior no 10 cm?
pacTBOpa A30THOW KHCJAOTH,  NepeMellIHBAIOT, HROJUBAWOT BOACH
J0 MeTKH ¥ BHOBb nepemeulruBaloT. Hepes 20 MHH usMepsioT OMTHYEC-
KViO IJIOTHOCTh PACTBOPOB NpH AauHe BoJHB 500—530 nm. Pacreopom
CpaBHEHHS CJAYXKHT cooTBeTCTBYIOWMH pactsop. [lo mosnyuenssin 3na-
YeHHSAM ONTHYECKHX TJIOTHOCTeHi DAacTBOPOB M COOTBETCTBYIOULHM
UM cogepxapusMm xkofanbTa CTPOST rPaAyHPOBOUYHBIA rpaduxk.

34. OdpabdoTKa pe3yaAbTATOB

3.4.1. Maccosyio poqo xobanbta (X) B NpoueHTax BHYHCISIOT O
dopmyae

100
m

X=
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rae m;—macca ko6anapTa, HafiieHHas] NO TPajiyUpPOBOYHOMY FpadHuKy,
MT;
m-—macca HaBeCKH CTaJH, COOTBETCTBYIOLUAS KOJOPUMETPUPYEMOH
aJIUKBOTHOH 4YaCTH pPacTBOPa, MT.

3.4.2. AGcostoTHble JOMYyCKaeMble PACXOXKAEHHS MEXAY KpaHHHMH
3HAYCHHUAMH TPeX HapajiellbHBX pe3yJbTaToB IPU JOBEPHTEJbHOHR Be-
positHocTH P=0,95 He NOJKHB NPeBBILATL 3HAUCHHD, YKA3AHHBIX B
taba. 36.

TaGunuua 36

AbcoNoTRHE AolycKaeMbie

Maccopas noas xofaibra, % PACXOMLR KA, %

Ot 0,005 mo 0,01 0,001
Cs. 0,01 » 0,05 0,003
» 0,05 » 0,20 0,005
» 0,20 » 0,50 0,03

Pasg. 3. (HameHennas pepakuus, Ham, Ne 1).

4. DOTOMETPHYECKMA METOLR OMNPEAEMEHMUA KOBAJNBTA (0,50—3,00%)

41. CymHocTh MeTOZRZ

Meton ocHOBaH Ha 06Gpa3oBaHMHM OKPAlIEHHOrO B KPacCHHI{ LBET
BHYTPDHKOMIIJIEKCHOTO COefMHEeHHs] KoGaabTa ¢ HUTPo3o-P-conbw. Cae-
TONOIVICLIEHHE PacTBOpa H3MepsIoT npH A =500 uMm.

Bansnpe Xxenesa, HHKeJSl U MeJIH, MeWAOUHX ONPEJEJEHHIO KO-
6anbTa, YCTPAHSIOT KUIISUEHHEM DPAaCTBOpa ¢ a30THOH KHCJIOTOH nocae
A06aBJieHAst HUTPO30-P-conn,

42 Annaparypa, peaKTHBH ¥ pacTBOPH

CrexkTpodoToMeTp, CNeKTPodOTOKOJOPHUMETP HAM (DOTOIJIEKTPOKO-
JOpPEMeTp.

Kucaora coasinas no I'OCT 3118—77 uau no T'OCT 14261 —77 u
pasbaBaeHHas 1:1.

Kueaora asornas no F'OCT 4461—77 u pasGasaennas 1:1.

Kucaora cepras no F'OCT 4204—77 u pas6apaennas 1:100.

Avmnak, Boasuil pacrBop no I'OCT 3760—79.

Hurposo-P-conb  (nAHHaTpHEBas cojb  l-HHTPO30-2-uadT101-3,6
aucyabdoxrucaore) no FOCT 10553—75, 0,1% -8u1t pacTsOp.

Harpufi ykcycnokncawii no FOCT 199—78, 50% -ubiit pactsop.

JKeneso kapGoHHABHOE, 0OCOB0H YHCTOTHI.

Ko6anbT Meraanuueckuit, mapku KO.

KobaawrT xJaopucTH, cTaHXAPTHEE pacTBop; 0,1 T MeTaJHYecKo-
ro kofaapTa NOMeUlalOT B cTaKaH BMecTuMocThio 250—300 cm?3, pact-
BopsitoT npu HarpesaHud B 100 cm3 consHoit xuciaorol 1:1 M oxsaxna-
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10T. PacTsop nepeHocsaT B MepHYIo Koaly BMecTHMOCTbIo 1 am3, noan-
BAIOT IO METKU BOAOH ¥ MepeMeUIRBAaIOT.

1 cm3 cranpaptHOro pacrsopa copepkut 0,1 Mr koGaabra.

43. IlpoBeneHne aHaJH3a

0,1 r craju nOMEUlAoT B CTaKaH HJH KoJaGy BMeCTHMOCThiO 250—
300 cM?, mpuauBaior 15 cM® consanodt U 5 cM® a30THON KHCJIOTHI, HAKPHI-
BAIOT YACOBBIM CTEKJOM H HarpeBaloT 10 PacTBOPEHUS HaBeckH. Pact-
BOP OXJaXAaioT, OCTOPOKHO NPHJAHBAIOT 5 cM3 CepHOA KHCJOTH, Har-
peBawT N0 BHIIEJACHHA ee NapoB M oxJaxjgatoT. OCTOPOXKHO MPH HeN-
PEPHLIBHOM nepeMellnBanHu npuauBait 50—60 cM® Boaw H HarpeBaioT
J0 pacrBopenust cosefl.  PacTBop oxJaxjaloT, NepeBOLST B MEPHYIO
Ko6y BMecTuMOCThIO 200 M3, [01MBAIOT 1O METKH BOJOH H TepeMelllH-
Ba10T. PacTBop OHALTPYIOT uepes ABa CYyXHMX (uabTpa «Oejiasi AeHTa»
B CTaKad HJH Kouby, orGpachiBas Nepable mopuu duibrpara, Guastp
¢ 0cagxoM oT6pachBaT. AJMKBOTHYIO YacTh PacTBOpa, PaBHYIO 5 cM3,
OOMEINAIOT B cTakKaH BMecTHMOCToIo 100 cM®, npuiuBaioT 5 cM® BOAH,
J06aBJSIOT PAacTBOP aMMHaKa, NPHJIHBasi €ro A0 Hayaja BHINAamLeHHS
0Cajika T'HAPOOKHCeH MeTanoB, TPUDABJAIOT N0 KalJfdM COMSHYIO KHC-
Jgory 1:1 mo pacTBOpeHus ocajxa FHApooxkucel u u3butok 1 cmd 3a-
TeM K pacrBopy npusauBarnt b cM3 500 -HOro pacTBOpa YKCYCHOKHCJIO-
ro Hatpus, 10 cm® 0,1 %-Horo pacTBOopa HHTPO30-P-cOaH, copepKUMOe
CTAaKaHa HATPeBAWT J0 KHIIeHHUs, KUNATIAT 2—3 MuH, npuausaioT 10 cm3
a30THOM KHcJAOTH 1:1 u kunsarar eiie 1 muH. Pacrsop oxjaxpamoT, ne-
PEHOCSIT B MepHYI0 K00y BmecramocTbio 100 cm?, nosausalor Bono#l Ko
METKH U NepeMelInBaloT, )

OnHyeckylo NJIOTHOCTh PACTBOPA HM3MEpPSIOT HA CHeKTpo(oTOoMeT-
pe uam crextpodororosopumerpe npu A=>500 M HIH HA (DOTOIJIEKT-
DOKOJIOpPHMETPEe €O CBeTOMHIBTPOM, HMEIIIHM 06/acTh NPONYCKAHUSA
B uHTepBaJje A.aHH Boad oT 430 mo 540 HM, B KioBeTe C TOJLIHHOH HOT-
Jgowmaroiero ciog 50 MM Tpu cojepxanuu kobanwbta Ao 1% u B KioBe-
Te ¢ TOJINHHOH morviomawulero cjios 30 MM [pH colepXauuu Kobalb-
taor | no 3%.

PacTeop cpaBHCHHS TOTOBAT CJEAYIOIIHM OGPa30OM: aJUKBOTHYIO
yacTe pacTBopa 5 cM® MOMEINaIoT B CTAKaH BMeCTHMOCThIO 100 cM3, mpH-
auBawT 10 cv?® a3oTHON KucaoTH 1:1 w KuUNATIAT 2 MUH. 3aTeM NPHJIH-
Batotr 10 cm® 0,1%-uore pacrBopa HHTPo30-P-conn, 5 cm3 50 % -Horo
pacTBOpa YKCYCHOKHCJIOTO HATDHSI, PACTBOD KUOATAT | MHH, oxaaxkja-
IOT, IePeHOCAT B MepHYI0 Koa0y BMectumocthio 100 cM®, goausamnT Bo-
JIOH 1 nepeMellnBaloT.

Conepxanune ko0ajbTa HAXOAST IO TPAAYHPOBOYHOMY rpaduky ¢
YHETOM TONPABKH KOHTPOJBLHOTO OIbITA.

4.3.1. [locrpoenue epadyuposodnsix zpaguxos

4.3.1.1. Hocrpoenue epadyuposounozo 2pagura npu maccosol doae
rKodaasTa 6 craau or 0,5 do 19.

B BoceMb ctaxanoB BMecTuMoCThi0 250300 cm® nomemator mo 0,1 ¢
KapOOHUIBHOrO enesa. B ceMb CTAKaHOB MPUJAHBAIOT 10CJAe0Ba-

4 3ax. 2448 77
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TespHo 4, 5, 6, 7, 8, 9 u 10 cM® craHAapTHOrO pacTBopa XJOPHCTOTO
kobaspra, uto coorsercteyer 0,4; 0,5; 0,6; 0,7; 0,8; 0,9 u 1,0 Mmr xo-
Gasnpra. BocbMO cTakaH BMecTuMoctblo 250—300 cMm? cayXur mas
NpOBeJleHHs] KOHTPOJBLHOIO ONbITa. B cTakaHbl MPH/IHBAIOT IO 15 cm?
COJISSHOH ¥ no 5 cM® a30THOH KHCJOT, HAKPHIBAIOT CTAKaHBI YaCOBHIMH
CTeKNaMH ¥ PacTBOPSIOT HABEeCKH IPH Harpesanuu. [lanee ¢ colepKu-
MBIM KaXKJOro CTaKaHa IOCTYIAlOT, KaK yKasaHo B I 4.3, HauuHas co
caoB: «PacTBop 0X1aXAal0T, OCTOPOKHO NMPHIAHBAIOT 5 cM? CepHOl KHC-
JIOTHl H HATPEBAIOT [0 BHIAEJEHHA e¢ Hapos ., . ».

W3 3nauenuil OTMTHYECKOH IJIOTHOCTH aHAJU3HDYEMHIX PAacTBOPOB
BHIUMTAIOT 3HAUEHHEe ONTHYECKOHM IJIOTHOCTH pacTBOpa KOHTPOJLHOTO
oibiTa. ITo HafifleHHBIM 3HAUEHHSIM ONTHUYECKOH IIOTHOCTH U COOTBET-
CTBYIOIIMM HM 3HAUEHHSM KOHLEHTpalu#l KoGaabTa CTPOAT rpapyupo-
BOUHBIH TpadHK.

4.3.1.2. ITocrpoenue epadyuposounoeo epaguxka npu maccogoi Jo-
ae xobaavra 8 craau or 1,0 do 3,0 %.

B ceMb crakaHoB BMecTHMOCTbio 250—300 cm?® momemator no 0,11
KapGOHHJABHOrO Kejie3da. B HIeCTb CTaKaHOB MPHJHBAIOT MOCJAEN0BA-
tespro 10; 14; 18; 22; 26 1 30 cM3 cTaHAapPTHOTO PAcTBOPa XJOPHCTO-
ro Ko6anabra, uto coorBerciByer 1,0; 1,4; 1,8; 2,2; 2,6 u 3,0 mr xo-
6aabta. CeanMoil cTakaH BMecTHMOCTBIO 250—300 cM? CAyXHT LJst
IpOBELECHHS KOHTPOJIBLHOIO OIBITA.

B crakanbl NPUJIHBAIOT N0 15 cM3 consiHOM 1 Mo 5 cM® a30THO¥ KHC-
JIOT, HAKPHIBAIOT HX YACOBBIMH CTEKJaMH H PacTBOPAIOT HaBECKH IpH
HarpeBaHHU.

Janee ¢ cofgepUMHIM KaXKJIOro cTakaHa NOCTYMaloT, KaK YKa3aHO
B . 4.3, naunnaa co cjaos: «PacTBop 0XJaXaalwT, OCTOPOKHO NPHUJIH-
BaiOT Mo 5 cM3 cepHOH KHCJAOTHL H HarpeBaloT JO BHEJEHHs ee Ia-
poB ... ».

M3 3naveHHs ONTHYECKOH IJOTHOCTH aHAJU3UPYEMBIX pacTBOpOB
BHIUMTAIOT 3HAYEHHE ONTHUYECKON IJIOTHOCTH PAacTBOpPa KOHTPOJBLHOTO
onpta. 1o HafifeHHBIM BeJHYMHAM ONTHUYECKOH IIJIOTHOCTH H COOTBETCT-
BYIOILAM MM 3HAauyeHHSM KOHIeHTpaluii KobajbTa CTPOSAT IpaiyHpoOROU-
HEH rpadux.

44 O6paboTka pe3yJabTaTOB

4.4.1. Maccosywo moawo Kob6anbra (X) B mpoueHTax BHIYACASAIOT MO
dbopmyae

- m,-100
X=—7>
rie nM-—macca HaBeCKH CTaJid, COOTBETCTBYIOIAas aJHKBOTHOH UYacTh
pactBopa, MT; ~
m;—wmacca KoGaJbTa, HallieHHas MO TPaAyUPOBOYHOMY rpadHKy,
M.
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4.4.2. AGconioTHHE HONyCKaeMble PACXOXKACHHS MEXIy KpafiHnMH
pe3yJabpTaTaMH TpeX NapajJesnbHHX ONpefeseHH NP JOBEPUTENbHOMH
BepositHocTd P=0,95 He HOJ/KHBl MpPeBHIIAThH 3HAYECHHH, YKa3aHHBIX
B rtaba. 4.

Ta6auwua 4

AfcoaoTinle gonyckacmsie

. N 0 e as
Maccosas zoad wolaxnra, 7 pacxoxapenus, %

Or 0,5 10 1,00 0,040
Cs.1,00 » 2,00 0,060
» 2,30 » 3,00 0,10

5. ONPELENEHME KOBANLTA (2,00—20,0%) METOAOM
NOTEHLUMOMETPHYECKOTO TUTPOBAHUA

5.1. CymHocTts MeTOAA

Ko6anbT oTAEASIOT OT Maprafiia, XpoMa, HHKeJst H APYTHX 3J1eMeH-
TOB CeJIeKTHBHOI copOuHell HA aHHOHHTE H3 COJISSHOKHCJOILO pacTsopa.
B amwoare kobannt (I1) TUTPYIOT MOTEHIHOMETPHUECKH B aMMUAUYHOH
cpefe pacTBOPOM Keje30CHHEePOAMCTOro KaJus, npu 51oM Kobanant (1I)
okHcasgercs 1o kobaabsra (II1).

52. AnnapaTtypa, peakKTHBH H pPacTBOpPH

YcraHOBKA AJA TNOTEHUMOMETPHYECKOTO THTPOBAHHS: Tapa 3JeKT-
POJOB: WHAMKATOPHHIN INIATHHOBHH 3JEKTPOA H 3JEKTPON CPaBHEHHA
— KaJIOMEeJbHBIH, Xa0pcepeOpsaHbll HAI BOJL(PAMOBHIH;

MarHHTHash MemanaKa;

MHJJIHBOJABTMETD TOCTOSIHHOrO Toka uauw pH-merp, nossousioiiue
9eTKO (QUKCHPOBATH CKAYOK NOTEHUHAJNa B TOUKE 3KBUBAJEHTHOCTH NpPH
TUTPOBaHUH ¢ BLIOPaHHOH mapoil saexkTpoaon. [Ipu HeOOGXOAHMOCTH K
npubopy NOCJAeLOBAaTENbHO NOAKJIOUAIOT epeMeHHOe CONpOTUBJEHHE,
KOTOpOe I03BOJIsIeT [IPOH3BOAUTL H3MEepPeHils B IIDelesiax WIKAJAB NpH-
6opa.

XpoMartorpacduueckas KOJOHKa auamerpom 1,b—2 cM, 3ano/iHeHHan
AHUOHHKTOM C BHICOTOH cJiog 40—45 cm.

CuasHoocHOBHOH anHonuT THa AB—17-—-84C no 'OCT 20301--74.

[Tonroroeka anuoHuTa K anaausy, 100—150 c¢M® toBapHOro asHo-
HUTA (BBIMyCKaeTCcd B BHAE B3BECH B BOJE) NPOMBLIBAIOT ABaX/Ibl BO-
Jo#l cnocofom pexaurauuu, s orgeneuus ¢ppakuuy CMOJH ¢ pa3Me-
pom 3epHa MeHee (0,6 MM B3BeChb CMOJBH B BOJAe BHIJIHBAIOT HAa CHTO C
cetkoit Ne 063 mo I'OCT 6613—73 u npombiBaloT crpyeft BoAH, cOOH-
past OpoLIeALIYIO CKBO3b CHTO ()paKLHI0 aHHOHUTA BMECTe C BOJOH B
cocyn BMecTuMocTbio 2—3 aM3. Ocrasmiyiocs Ha caTe CMOAY 0TGpach-
BaloT. Ppakiu aHHOHATA C PasMepoM 3epHa MeHee 0,6 MM JBaKanl
NPOMBIBAIOT JeKaHTalued coaanofl kucjaoroi 1:30, s3ateM coqsHO# KHC-
Joto#t 1:1 1o otcyTCTBHA MOHOB XKesesa (npoba poAAHUCTHIM AMMOHH-
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em) u Bopoi 4—5 pas. Cwmoay obpabateiBaior 5% -HblM pacTBOPOM
THApATA OKHCH HaTPHA A0 OTPHUATEIbHON peaKUH{ HA XJOPHI-HOHEI
(npo6a a30THOKUCABIM cepeGpoM), a 3aTeM BOJOI A0 HeHTpaJbHOM
PeaKUMH MO YHUBEPCAJLHOMY HMHAHKATOPY H MepeHOCAT B KOJIOHKY, B
HUXKHeH YacTH KOTOPOH NpeABAPHTENbHO MOMEIAl0T TAMIOH H3 CTeK-
AsinHofl Batel. C/lOH aHHMOHHTA B KOJIOHKe A0JKeH GBLITh pPOBHBIM 6e3
NY3BIPbKOB BO3Ayxa. Ilocne 3amo/iHeHHsT KOJIOHKH Uepes Hee CO CKOpO-
CThiO MpuMepHo 1 mJ/MHH mnponyckatoT BHayajge 120—150 cm® cons.
Ho#t KucaoTH 1:30, 3atem 120—150 cm3 comsnofl kucaorw 1:2 u 100 cM?
BOJBI.

Kucnora coassnas no TOCT  3118—77 u pasbasaennas 3:1; 1:1;
1:2 u 1:30.

Kucnora azornas no F'OCT 4461-—77 u pasGasaennas 1:100.

Ammuak, Bonssiit pacrsop mo F'OCT 3760—79.

Amwmonnii xmopuctuil o I'OCT 3772—74.

Amumonuii jumonHokucabii no FOCT 9264-—79.

Ko6aabr merannudeckuit, mapku KO.

KoGanbT xJ0puCTHIfi, cTauaapTHeil pacteop, 0,5 r MeTaaanuyecko-
ro xo6ajbTa PacTBOPAIOT NpH HarpeBanud B 20 cM3 a30THOH KHCJIOTHE
1:1. PacTBOp BHIMApHBAIOT TOYTH Aocyxa, upuausaior 10—15 cm3d co-
Js1HOM KHCJOTH M BHOBb BHNapHBaIOT NouTH jgocyxa. Onepauuio Bena-
PHBaHMS Nocje NPUGABACHHSA COMSHON KUCAOTLI IOBTOPSIOT elle JBaXK-
aul. Coan pacrropsoor B 50 cM3 coasHoll kucaots 1:1, mepenocsT pacr-
BOD B MEDHYIO K0J6y BMectuMoCThio 500 cMm®, 10AKHBAIOT 10 METKH BO-
noil u mepememuBaioT. 1 eM® storo pactropa cogepxut 0,001 r xo6anb-
Ta.

Kamuil xenesocunepoauctaii mo I'OCT  4206—75, crangapTHHH
pactBop. 8,25 r XKeJe30CHHePOAUCTOrO Kajus MOMEILaloT B CTaKaH BMe-

~crumocthio 600—800 em?® u pacteopstiior B 400—500 cm®* soaw. Cozep-

HUMOE CTaKaHa NepeHOCsT B MepHYI0 Koaby BMecTUMOCThio 1 aMm3, no-
JUBAIOT BOJAOH IO METKH M TepeMelllWBaioT. PacTBop IlepesiuBaloT B
CKJISTHKY H3 TEMHOIO CTeKJia.

MaccoByo KOHIGHTPANHIO PACTBOPA VCTARABINBAIOT KaXKA:il pas
nepel HCNIOAL30BaHHMEM IO CTAHJAPTHOMY PACTBOPY XJOPHCTOIO KO-
6annTa, TPONYHIEHHOMY Yepe3 KOJOHKY C aHHOHHTOM.

15 cM® cTaHZapTHOrG pPACTBOPA XJOPHCTOTO KobaJdbTa MOMEHIAOT
B crakay BMccTEMOCThIO 200—300 eM3 u BBHIIAPHBAIOT NOUTH AOCYXa.

Hadee nocrynaror, KakK ykKasado B II. 5.3, HaunHad co cjaoB «K oc-
TaTKy B cTakaHe npuausaiot 20 cM8 consnoil kucaoro 3:1 ¥ pacTBoOpS-
IOT COJIM IPH YMEDPEHHOM HATPEeBaHHHY.

MaccoBast KOHUEHTpAUHA PACTBOPA JKENe30CHHEePOIHCTOTO KaJfus,
BhIpaXeHHast B rpaMmax kobasbra, (7T) BHUMCISIOT 1o dopmyse
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rae V—o6beM craHdapTHOrO PacTsopa XJOPHCTOro KobaJjbTa, B3sSTHI
ISl TUTPOBAHUS, CM?;
C .. —conepXanue kobasabra B 1 ¢M® CT4HIZapTHOrO pacTBOpa XJO-
pHcTOro KobannTa, T;
Vi—06beM pacTBOpa KeJe30CHHEPOAMCTOTO KaJjiHsl, H3PAaCXOJA0BaH-
HbIl Ha THTPOBaHHe, CM3.

53. llpoBegenue aHagausa

Hagecky craau:

0.5 r npu Maccosoii gosae KoGanbra or 2 10 5%

025 r » » » » or 5 a0 10%

gl r » » » » or 10 po 20%

NoMeIaT B cTakad BMecTHMOCThi0 300 cm®, mpususator 40—50 cm3
cOJIAHON KucJdoThl B 5—10 cm3 asorHo#l KucioTh. CTakaH HakpHBAIOT
YaCOBHIM CTEKJIOM H DACTBOPSIIOT HABECKY IIPH YMepeHHOM HAarpeBaHHUH,
OCTOPOXKHO NpUAHBAIOT 5—10 cM3 430THOH KHCJIOTHI H BHITAPHBAIOT J0
o0beMa 15—20 cm®,. Pasbapasior ropsiuedi Bogoi go 150—200 cm3, nar-
peBaloT 10 KHIMEHHS H AJs MOJHOrO BLIAEJCHHS BOJIbLGOPaMOBOH KHCJIO-
THL BBIAEDKHBAIOT HA TeIlJIOH miauTe B TedyeHue 1,5—2 y,

Ocanok oTPUALTPOBLIBAIOT Ha (DHJABTP «CHHSS JeHTa» ¢ pobabJje-
HueM HeGOJbUIOTO KoJuvecTBa 0e330abHOH (GUALTPOOGYMAaXKHOH MacCHl
i npombipalor 10—12 pas ropsiuein asorHolt kucaoroi 1:100. Puaptp
c ocankoM OoTOpachHBAIOT.

PacTteop BBITapuBaioT nouTH Aocyxa, npubasasiior 10 cMm® cougHOR
KHCJIOTH H BHOBL BHITAPUBAIOT IIOYTH A0CYXA.

K ocratky B crakane mpuauBator 20 cM® coasHo# KucaoTel 3:1 K
PacTBOPSIOT COJIH IIPH YMEeDEHHOM HarpeBaHud. PacrBop oxJaxKpaloT
A0 KOMHATHOM TEeMNepaTyphl ¥ NEepPeHOCST B HOHOOGMEHHYIO KOJIOHKY
CO CMOJIOH, npeaBapuTesbHo npoMbiToll 100 cMm?® consinolt KucaoTH 3:1.

PacTBop NpONycKaloT uepe3 KOJOHKY CO CKOPOCTbIO NPHMEPHO
1 ma/mun. Korga yposeHnb pactBopa B KOJIOHKe 6yjeT Ha |—2 ¢M Bhillle
CJIOSI CMOJIBI, ONOJIACKHBAIOT CTakKaH 5—6 cM® conaHolt Kucaots 3:1 u
NEPEHOCAT NPOMBIBHYIO XKHAKOCTh B KOJIOHKY. IloBropsiior 3ty omnepa-
LHIO ellle TPUXKABI H CMBIBAIOT BEPXHIOKW YaCTh KOJOHKH 2-—3 pasa 5—
6 cMm® consimoft kucaoTH 3:1, KaKABIR pas chens 3a TeM, YTOGH ypo-
BeHb DACTBOPAa B KOJIOHKE He OMYCKAJCH HHKe 1 —2 cM Haj CJIoeM CMO-
au. IIponyckaior yepes KoJouKy emie 120—150 cm® consinolt KucaoTH
3:1 1 noayueHHbll UILTPAT OTOPACHIBAIOT.

Kob6anbr gecopbupyior 200—250 cm3 constHoll KueaotH 1:2 ¢o cko-
poctbo 1—1,5 Ma/mun, cobupast 410aT B CTakKaH BMecTUMOCTbIO 400
cm®, s noAroTOBKH CMOJILL K MOCJACAVIOUIHM ONpeleJeHHsiM XpoMa-
TorpaduuecKyto KoJoHKY npomersator 100 cM3 0,5 u. colaHoll KACJIOTH
1 250—300 cMm® BOgBl 10 HEHTPAJBHOH DeakKUMH 110 YHHBEPCAJLHOMY
unpnkaropy. I1pomeiBayio xuakocers orbpacwiBaior. K siioaty npuin-
BawT 30 cm3? a30THOH KucOTH, 15 ¢M3 cepHOH KHCJIOTH H BBIIAPHBAIOT
pacTBOP A0 BLIAEJEHHS NMapoB CEPHON KHCJOTH. PacTeop oxJaaxiaior,
oCcTOPOKHO npuausawT 40 c¢m3 BOAB ¥ cHOBA oxJaxkaaoT. Jo6aBasioT
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paCTBOp aMMHaKa [0 Hauasa BBIAGJNEHHS OCALKA THIAPOOKHCEH MeTas«
JIOB, KOTOPHH pacTBOPAIOT, NPHUOABJIAT 10 KAlJAAM COJSHYIO KHCJOTY
L:1.

PacrtBop oxJsaXkaaioT A0 KOMHATHOH TeMmepaTypsl, npudasisior 10
I' JUMOHHOKHUCJOTO aMMOHHS, 15 r© xmopucroro ammonus, 20—25 cm3
pacTBOpa aMMHAaKa, IepeMellHBalOT PACTBOP MelaJkoil N0 MOJHOIo
PACTBOpPEHHUA COJMeH H TYT JKe TUTPYIOT PACTBOPOM KeTe30CHHEPOAHC-
TOro KaJjus, BHauajie pacTsop KeJe30CHHEPONHCTOTO KaJus NPUNKHBA-
10T GHICTPO, a BOJMIM3U TOUKH IKBHBAJEHTHOCTH—IO KAIJAM, 3alUCHIBAS
obbeM pacrsopa B GiopeTKe M nokasauus npubopa nocie mnpubasbiie-
Hua Kaxjaol kamau. O6beMm pacTBopa B GIOpeTKe, COOTBETCTBYIOLIAT
MaKCHMaJIbHOMY H3MeHeBUIo nokasaHuil npubopa, NPUHUMAIOT 32 05b-
eM, NouIeNIIHi HA TUTPOBAHUE,

54. O6paboTka pe3yJnIbTaToOB

5.4.1. Maccosyio gomio kobanbra (X) B MpOUEHTaX BHIYUC/SOT MO
dopmyae

X = vVT-100 ’
m
rae V—o6beM pacTBOpa KENe30CHHePONUCTOrO KaJjusd, NMOIIeqmiHi Ha
THTPOBaHHe KOGanbTa, CM3;
T—maccoBast KOHUEHTPAUHS pacTBOpa MKeJE30CHHEPOTUCTOrO Ka-
Jius, BHIpaXeHHasi B rpaMMax kKo$aJbra;

m—macca HaBeCKH, T.

5.4.2. AGcosloTHEIE NONYCKAaeMble PACXOXAESHHA MeXIy KpalHHMH
H3 Tpex NapajJesibHeIX Pe3VJAbTATOB NMPH AOBEPUTEJLHON BEPOATHOCTH
P=0,95 He KOJXKHH MpeBLIIIaTh 3HAUEHUH, YKAa3aHHHIX B Tabja. 5.

Tabawnma 5

AfcomoTare aonycrkaeMuie

Maccnsas xnias kobaibta, % pacxouienns, %
Or 2,00 no 5,00 0,10
Cs. 5,00 » 10,0 0,15
» 10,0 » 20,0 0,20

6. ATOMHO-ABCOPBUMOHKHDBIA METOR ONPERENEHMA KOBAMDBLTA (0,005—25,0%])

6.1. CymHocTs METOZHa

Merton OCHOBaH Ha M3MePEHMH CTENeHH TNOIJIOLIEHHS DEe3OHAHCHO-
ro H3JayyeHdus cBOGOAHBIMH aTOMaMH Ko6aJibTa, o6pasyiollHMHUCH B pe-
3yJibTaTe PACIbIJIeHUs aHAJU3UPYEMOro pacTBOpPA B IJIaMEHH BO3AYyX—
alueTHJ e WJIH alleTHJeH—3aKHCh a3oTa, NpH AJHHe BOJMHBL 240,7 HM
wiau 2521 HM.
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6.2. Annaparypa, peakKTUBH H PAaCTBOPH

AToMHO-a6COpPGUHOHHBIN TIaMEeHHBIH CIeKTPOOTOMETD.,

JlaMna ¢ moJeIM KaToAOM AJS ONpeje/eHus Kobanabra.

bannon ¢ aneruneHom,

Baagon ¢ 3akucobio asora.

Komnpeccop, obecnicunBalOlini Hofda4uy CKATOro BO3AYXa, HIKN GaJ-
JIOH CO C3KATHIM BO3LYXOM.

Kucnora coasinag no TOCT 3118—77, pas6apaennas 1:1 u 1:40.

Kucaora asornas no 'OCT 4461-—77 wan TOCT 11125—84,

Kucnora oprodocdopuasi no F'OCT 6552—80.

Kucnora ceprast no 'OCT 4204—77 u pasGasnennas 1:1,

Cwmecs kucaot: 150 em® docdoproft kucnors u 300 ¢m? cepHO#l Kue-
Jotel (l:1) cMelllMBaIOT, OXJaXKAAT H AOJHBAOT BOAOH A0 o6beMa
1 ame.

JKene3o aaeKTPOMUTHUECKOE HIH KapGOHUJIBHOE C  COXepXKAHHEM
kobanvra Menee 0,005%.

Ko6aabr MeTasinueckuii, cogepxauuii ve Menee 99,99% Co, map-
ku KO.

CraspapTHbie pacTBOPH KoGanbTa. -

Pacreop A: 1 r mMerannuueckoro kobaJjbra pacTBOPSIOT B CTaKaHe
pMecTHMOCTbIO 200 cMm® npu Harpesauuu B 20 cM3 CONHOH KHCJOTH C
nobGasjenueM 2 cm® a3oTHOM KHUCJAOTH, PacTBop BHINapuBalT AOCYXa,
OCTAaTOK pacTBOPSAIOT UpH RKarpesaHud B 20 cM® COAAHON KHCAOTH
(1:1). Pacteop nepeHocAT B MepHVIO KOJAOYy BMecTHMOCThI0 500 cmd,
JOJHBAIOT 10 METKH BOJOI M nepeMelinBaior. 1 cm® pactsopa A cozep-
XKHT 2 MT KobaJjbra.

Pactsop B: 50 ¢M3 pactBopa A mepeHOCST B MEPHVIO KOJi6Y BMECTH-
mocthio 100 cM®, aoauBaOT pacTBOpoM coagHol kucaots (1:40) no
MeTKY U mepeMewmuBaoT. 1 cmd pacrsopa b cogepxkur 1 Mr xoGaabra.

Pactsop B: 25 cm® pacrBopa A mepeHOCAT B MePHYIO KOJA6Y BMECTH-
mocTeio 100 cm®, nosmBaioT pactBopoM cogsiHOM kucjaoThl (1:40) go
MeTKH M nepeMewnsaior. 1 cm® pacrsopa B conepxur 0,5 Mr xoGaabra.

Pacreop I': 25 cm® pactBopa A mepeHOCAT B MEPHYIO KOJIOY BMECTH-
mocTbio H00 cM?, gonusaror pacTBopoM coasuoit xkucaoro  {1:40) nmo
MeTKH M nepeMmeminBaot. | cm3 pacreopa [ comepxur 0,1 mr xo6anbra.

Pacreop H: 50 ¢m® pacrsopa I mepenocsit B MepHyio K046y BMECTH-
mocThio 100 cm®, moamsaior pacrsopom coasroit xucaore (1:40)  go
MeTKH u nepememirpaioT, 1 ¢M® pactsopa A coumepxur 0,05 mr xobajr-
Ta.

6.3. Illoaroroska npubopa

INoaroroBky npubopa NPOBOJAT B COOTBETCTBHH C NMPHJAAraeMoll K

HeMy uHcTpykuueit. Hactpanpaior crnekrpodoroMerp Ha pPe30HAHCHYIO

aunno 240,7 M way 252,1 am. Tocae BrMOYenyus nojauu ras3a 4 3a-

XUTMaHHA TOPEJKH PacmblIfIOT BOAY H YCTAHABJMWBAIOT HYJAb npubopa.
6.4. [IpoBenenue aHagau3a
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G.4.1. Onpegeaenue kobarvra (0,25—5,00%)

Hagecky craju B 3aBUCHMOCTH OT MAaCCOBON A0sH KoGaabta (Tabu.
6) nmomellaloT B CTakaH HJH KO0y BmectuMocThio 200-—300 cm3 u
pacTBOPAIOT Npu HarpeBarnun B 20 cMm® consHOH u 5 cM3 a30THON Kuc-
Jor. PacTeop Bhinapusalor gocyxa. Ilpuausator 4 ¢M3 CONsHON KHCI0-
TBI, 15 cM® BOJLI ¥ HATPeBAIOT MO PACTBOPEHHS COJIEH.

Tabnuua 6
Maccopas nons xofaibra, % Macca Hasecki, T PasGasienue, cmd
Or. 0,25 510 1,5 0,2 100
Csl,5 » 3 0,1 104
» 3 » B 0,1 Pasz6asngwor Tak, 4rolu
Mmaccosas 10714 ko6anbra Ovl-
aa 0,005—-0,03 mrjcm3

PacTBop mepeHocsaT B MepHYIO Koa6y sMecTHMOCTLIO 100 eM®, nonu-
BAIOT 0 METKH BOJXOH M mepeMmemnBaioT. Yacrp pacTsopa QUIBTPYIOT
yepes cyxo#i ¢uabtp <«Gejag JeHTa» B KOHHYECKYK Koaly, Cro-
JIOCHYB e¢ MMePBLIMYU MopuusaMu GHABTPATA.

HJiag nmpHroToBJieHHss HYJEBOTO PacTBOPa B MEPHYIO KOOy BMeCTH-
Mocthio 100 cM® noveniaoT 4 cM? COJNSHOH KUCAOTH, AOJHBAIOT A0 MeET-
KM U TNepeMellMBaloT. PacnblIfioT HYJAeBOH H HCHBITYyEMble DACTBOPHI
B NOpsAAKe yBesauueduss aGcopOUuu B NJIaMeHH BO3LyX—alleTHJEH IIpH
Iuune BojHL 252,1 HM Q0 noJay4YeHHsd CraGuabHBIX [OKA3aHHH ANs
Kaxjaoro pacrsopa. [lepea pacnbiiendeM KaXIOro pacTsopa pacublis-
I0T BOAY AJS TMPOMBIBAHHS CHCTEMBl X IPOBEPKH HYJEBOH TOYKH.

6.4.1. Hocrpoenue epadyuposounozo epaghura

B mepnuble koa6w BMecTuMocteio 100 eM® momemator 1, 2, 3, 4, 5 ¢
6 cM3 crampnaprHoro pacrsopa B koGajawra, uto coorsercrsyer 0,5; 1;
1,5; 2,0: 2,5 u 3 mr koGaabra, npubasiaaior no 4 cM® COASHOH KHCIOTHI,
pas3baBaSsIIOT 0 MEeTKH BOJOH M IlepeMelllHBAloT.

J5ist IpUroTOBNEHHA HYJEBOTO PacTBOpPa B MEPHYIO KoJily BMeCTH-
mocTbio 100 cM?® nomemaroTr 4 ¢M3 CONSTHOH KHCJOTHI, JOJUBAIOT A0 MeT-
KH BOJAOH ¥ mepeMmeliwBawT. PacTBOpPH pacnblIfIOT B MOPSIAKE YBeJH-
yenust abcopOuUnHK, Hayntas ¢ HyJeBoro pacrtsopa. Ilepen pacnbiieHueM
KaXXJ0ro pacreopa pacnulisioT Boay. V3 cpenHero sHaueHHs onTHUec-
KOH TJIOTHOCTH Ka)XJO0ro pacTBOpPa BHIUMTAIOT Cpe/Hee SHAYEHHE ONTH-
YeCKOH IJIOTHOCTH HyJeBOTO pacTsopa. Ilo nafilednbly 3HAYeHHSM Of-
THYECKOl ITOTHOCTH H COOTBETCTBYIOUIMM UM KOHUEHTPALHIM KOOaJb-
Ta CTPOSIT I'PANYHPOBOUHBIN rpadux.

6.4.2. Onpedenenue xobarvra (0,0056—25,0% )

Maccy HaBeckn nmpoOsl B 3aBHCHMOCTH OT MaCCOBO{l HOJMH KOOaJb-

Ta ONpeneadoT no Taba. 7.
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Ta6auua 7

Macca 032;‘330 O0ném O6bém paa-
Maccoras aols xofaibra, % HaBeCKH pactanpa, a.«mmnwgﬁ 6aBleRyoro .
npods, T om? qacTy, oM pacrsopa, cM
Ot 0,005 no 0,025 1,0 50 Becn —
Cs. 0,025 » 0,05 0,5 50 Beco —
» 0,05 » 0,5 0,25 250 Beco -
» 0,6 » 5,0 0,25 250 10 100
» 5,0 » 10,0 0,25 250 5 100
» 10,0  » 25,0 0,25 250 5 250

IlpoGy nomemialoT B cTakaH BMeCTHMOCTBIO 250 ¢M?® M pacTBOPSIOT
B 20 cm® cmecu xucior. [locne pacTBOpeHHST PACTBOP OKHUCJIAIOT HeC-
KOAbKHMH KanJasMHu a30THOH kucaoTh. [Ipu anannse BblcOKOErHpOBaH-
HBIX cranefl npo6y pacreopsiror B 20 cm® pactBopa COJISHOR KHCJIOTH
(1:1) m 3 c¢M® a3oTHOHR KHCJAOTH, BHIIAPHBAIOT A0 He6OJbIIOrO cObeMa
u pobasasor 20 cm® cmecu kucnoT. [TosyueHHblt pacTBOp BHIIApUBAa-
10T 10 TOSBJIEHHS NTAPOB CEPHOHA KHCJIOTH, NPH HAJHUYHH HEepacTBOPHB-
mxesl KapOHzoB A00ABAAIOT HECKOJBLKO Kaledb a30THOH KHCJIOTH H
CHOBa BBIMaPUBAIOT A0 IOSIBJEHHS NapoB cepuoll kucjaoTH. Ilocire 0x-
Aaxnenus pobarasior 20 cM3 BOABI M HArPEBAlOT 10 PAcCTBOPEHUS CO-
Jgeil. PacTteop meperocsT B MepHYI0 Koaby COOTBETCTBYIOUICH BMeECTH-
mocty (cM. T1aba, 7), KOJHBAIOT BOAOH RO METKH H THepeMeiliHBaIoT.
PactBop GuJILTPYIOT Yepe3 cyxoi GHALTP B CYXOH crakaH, or6pach-
Bas nepBYIO HOpUHIO UABTPATA, H B ¢jaydae HeoOXOAHMOCTH pasfbas-
JS0T corgiacHo Tabga. 7. Atouiyno abcopbunio KobaJabTa H3MepsIoT
npu Lauie soanu 240,7 HM B MAaMeHH aUeTHJIECH—BO3AYX HJIAH 33KHUCh
a30Ta—alleTHJICH, N

6.4.2.1. [TocTpoenue epadyuposounozo epapusa ‘

[pn wmaccosoii xoge kotaasra or 0,005 zo 0,025% B mects craka-
BoB BMecTHMOCTLIO 2560 cM® moMemalor no 1 r Kejes3a H B nATh U3 HUX
ormepsior 1,0; 2,0; 3,0; 4,00 u 5,0 cm® crangapraoro pacreopa .
3ateM B KaXAwp¥ crakaH nobapasior mo 20 cM® cMecH KHCJOT, HOCAe
pPacTBOPEHHA DACTBODPHI OKHCJISIOT HeCKOJbKHMH KalJsMH a30THOMN
KICJOTH M BBIIAPHBAIOT JAO MOSIBJCHUSA Mapos cepHoill KuciaoTh. Ilocae
OXJIaXXJEeHHST PpacTBOPH NEPEHOCSAT B MePHBIE KOJAOB BMeCTHMOCTBIO
50 ¢M® 1 noctynmaoT Aajee Tax, KaxK ykasaHo B 1. 6.4.2.

Ilpu MmaccoBoi nosne xobaawbta or 0,025 mo 0,069% B nsth craka-
HOB BMecTHMOCTBIO 250 cM® momemaor no 0,5 r Kejeza u B 4eThpe U3
Hux ormepsor 2,0; 3,0; 4,0 n 5,0 cm® crannaptHoro pacrtopa II. 3a-
TeM B KaXAuil cTakan foGasisitor no 20 cM® cMecH KHcJoT, nocsie pa-
CTBOPEHHS] pACTBOPH OKHUCJSIOT HECKOJbKHMH KANJSMM 430THOH KHC-
JOTH H BEIapPRBAWOT 40 NOSBAEHHS Napos CepHoi uciaoth. Ilocie ox-
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JNaxkAeHUd PACTBOPEl IIEPEHOCAT B MepHBle KOJAOB BMECTHMOCTHIO
50 cm3 ¥ mOCTYnaioT majee TaK, KAK YKa3aHo B m. 6.4.2.

IIpu maccoBo# goJe koGanwra cehiue 0,05 no 0,56% B cemb craxa-
HOB BMecTHMoOCTbIo 250 cm® momemtalor nmo 0,1 r Xese3a u B LIeCTh U3
ux ormepawor 0,5; 1,0; 2,0; 3,0; 4,0 u 5,0 cM® crapfapTHOrO pacreopa
T'. 3arem B KaxAbH cTakay nodasagior no 20 cm3 cMecH KHCJAOT K OC-
Tynaior ganee 1no n. 6.4.2 (pacTsopsl NEPEHOCAT B KONGY BMECTHMOCTBIO
100 cm®). TIpu maccoBo#t none koGaabra cebimte 0,5 no 5,0% B cemp
cTakanos BMecTHMOCTbIo 250 cM® momentator no 0,1 r xXene3a u B 1lecTb
u3 Hux otmepstor 0,5; 1,0; 2,0; 3,0; 4,0 u 5,0 cM8 cTaBRLapTHOrO PACTBO-
pa bB.

B kamapiii crakan nofaBasior no 20 cM® cMecH KUCIOT U PacTBO-
PAIOT, OKUC/AIOT H BHIIAPHBAIOT BHIIEH3IOKEHHHIM crocoboM. PacTBo-
PHl IIepPeHOCAT B MepHble KOaGn BMectuMocThio 100 cM®, mosmsalor no
MeTKH BOAOH M HepeMelInBaloT. V3 mosyd4eHHEIX pacTBOPOB OTMEPSIOT
no 10 cM8 B mepuwie K0n66 BMecTuMocThio 100 cM®, mosmBaoT BOXOMH
0 MeTKH U nepemelnuBaroT. lasnee mocTynaimoT Tak, KaKk YK4a3daHO B
n. 6.4.2.

IMpu maccosoft gone koGanvra cebitie 5,0 no 10,0% B cemb craka-
HOB BMecTHUMOCTbHI0 250 cM?® momelmaior nmo 0,1 r kese3a H B IIecTb U3
Hux otMmepsior 2,5; 3,0; 3,6; 4,0 u 5,0 cm® crammaprHOro pacrtasopa A.
B xaxanfi ctakal po6asasit mo 20 ¢cM3 cMeCH KHCJOT U pacTBOPAIOT,
OKHCJSIIOT, BHIIAPHBAIOT BHIIIEH3JIOKEHHHM ciocoGoM. PacTBopH nepe-
HOCAT B MepHble KoJab6bl BMecTuMocThio 100 eM?, nmoauBaoT BOAOH KO
MeTKH - U Tnepemennpalor. VI3 nosyueHHLIX pacTBOPOB OTMepsIOT Mo b
cM3 B MepHHe KoaOH BMecTHMocThi0 100 cM® u mocrynawT panee Tax,
KaK YKa3aHO BHIIe,

ITpu maccosodt gouae ko6Gaganta ceuiiie 10,0 1o 25,0% B BoceMb cra-
KaHOB BMecTHMOCThiO 250 cm?® momemtator mo 0,1 r xesesa H B ceMb U3
uHux ormepsior 5,0; 6,0; 7,0; 8,0; 9,0; 10,0 u 12,5 cM® cranpapTHOrO pa-
creopa A. loBasasior no 20 cM3 cMecH KHCIOT H DaCTBOPSIOT, OKHCIA-
IOT ¥ BHNAPHBAIOT BHIUIEH3JIOXEHHEIM cnocoboM. PacTsopsl nepenocst
B MepHLIe K066 BMectumocTthio 100 cm3, noauBsaioT BOAOH A0 METKH H
nepeMelnBaloT.

Hs nmosyueHHBIX pacTBOPOB OTMepSOT Mo 5 cM? B MepHbie KOJIGH
BMeCTHMOCTBIO 250 cM® u MOCTynawmoT Aajee TakK, KaK YKa3aHo BhILIE.

6.5. O6pa6boTka Ppes3synAbTAaTOB

Onpenensilor cpefinee 3HAUeHHe ONTHYECKOH MJIOTHOCTH HYJIEBOro
pPacTBOP2 M BHIYUTAIOT 3TO 3HAUEHUE U3 CPeHero 3HaYeHUN ONTHYECKOH
IVIOTHOCTH HMCILITYeMBIX pactsopoB. [lo rpagyuposounomy rpaduky
HAXOUAT cofepKande Ko6anbTa B HCNLITYEMOM pacTBOpe.
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6.5.1. Maccosyio nomo ko6anbra (X) B mpoleHTax NPH BHINOJHE-
HHUH onpefiesieHus no m. 6.4.1 BHugCcaAsgioT 1o GopmyJae
m,-100
X= =
m
rie m;—macca kobasbTa, HafileHHAd 10 IPaxyHPOBOYHOMY rpaduky,
MT;
m—macca HaBeCKH CTaaH, COOTBETCTBYIOIIas aJHKBOTHOH YacTH
pacTBopa, Mr.
6.5.2. Maccosyio gomo xoGaabra (X;) B MPOUEHTAX NPH BHIIOJHE-
HUM onpefesenus 0o n. 6.4.2 puuncasIoT no Gopmyse
C-V-100
Xy= T m

rie C—gonuenrpaunus KobaJsbTa, HalileHHast 110 I'PagyHpPOBOUHOMY TIpa-
$uRy, r/cmd;
V-—00beM KOHEYHOro pactsopa npo6wl (cM. taba. 7), cmS;
m-—Macca HaBeCKH MNpobbl, COOTBETCTBYWILAs OTOOPAHHOK wacTh
pacrTBopa, T.

6.5.3. AGconioTHBIe JONYCKAEMEIE PACXOXKIACHUA MeXAY KpaliHuMu
3HAYEHHSIMH Pe3yJbTaTOB TPeX MapaJJesbHEIX ONpeAeseHudt NPH AO-
BepuTeabHOA BeposaTHoCTH P=0,95 He AO/KHH TpeBHIIATL 3HAYEHHI,
VKa3aHEHIX B TabJ. 8.

TaGauxga &
Maccosas poas kobaavta, % AGCOMIOTHBE AOMYyCKaeMble PACXOKICHHS, %
Ot 0,005 a0 0,01 0,001
Ce. 0,00 » 0,05 0,003
» 0,06 » 0,20 0,005
» 0,20 » 0,50 0,03
» 0,50 » 2,5 0,05
» 2,5 » 50 0,1
» 5.0 » 10,0 0,2
» 10,0 » 20,0 0,3
»200 » 250 0,4

6.5.4. Mertox npUMeHSIOT NPH PDasHOIVIaCHH B OUEHKe KauecTBa
craJsef.
Pasn. 6. (Usmenennas pepakuusi, Uam. Ne 1),

7. TPABUMETPUUYECKMIA METOR ONPERESEHUA KOBAMLTA ({0,50—25,0%)

7.1. CymrocTs MeTOXRA
MeTtox OocHOBaH Ha PaCTBOPEHHH CTaJH B COJSAHON KHCJOTE, ome-
JIeHHH K06asibTa OT OCTaJbHEIX KOMIOHEHTOB OKHMCbIO IIMHKA, OCaXje-
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HuM ero 1-HUTPO30-2-HA(TAJIOM, NPOKAJHBAHHHM OCALKAa JO 3aKHCH—
OKicH X006aJibTa H NePEBEASHNH B CEDHOKHCAHE K00aJbT.

7.2. PeakxTHBE H pacTBOpH

Kucsora asornast no 'OCT 4461—77 u paszbasnennas 1:1.

Kucnora cepnas no TOCT 4204—77.

Kucsora consnaa no 'OCT 3118-—77 u pasGasaennas 1:1, 1:4.

Kucnora coasinas no FOCT 3118—77 u pas6abaennas 1:10, nace-
IIeHHAs CEPOBOLOPOAOM.

Kucnora xaopuas, 60% -Hbiit pacTsop.

Kucnora ykeycuas, aeasnast no F'OCT 61—75.

AMMOHHE I aBeJeBOKHCABI, KpucTaanuueckuii mo TOCT 5712—78.

Kanuit kucablil cepHOKHCABIA,

ITepexncs Bogopona 3% -Hb PacTBOP, CBEXKENPHUIOTOBJIEHHBIH,

Oxkucy uunka no 'OCT 10262—73 B Buze Boauo# cycrnensnu 1:5,

1-uutposo-2-vadron mo I'OCT 7756—73 cCBeKENPHIOTOBJEHHKI,
29% -Horit pacTsop.

2 r 1-HETPO30-2-HadTONa MOMEIAI0T B KOHHYECKYIO KOJIOY BMeCTHU-
Mocrhio 250 cMm? u cmauusator 1—2 cM® ykeycHolt kucaorel, Comepiku-
Moe KOJIOHl pacTBOPAIOT NpH nepeMeiiysauuy B 50 cM® yRCycHol Kucao-
Thl, gobasasior 50 cM3 ropsuell BOAB, SHEPTHUHO B36aJTHBAIOT B Teue-
HHe b MUH H QHIBTPYIOT.

Xeneso cepuokucaoe FeSO4-7H,0, 10% -mo1it pacrsop.

Ceposojopoa.

73. IlpoBeneHue aHasnusa

7.3.1. Maccy HaBecku npoOnl U 06bem PaCTBOPa COJASHON KHCJIOTHL
(1:1) pnst pacTBopenust NpoOH B 3aBHCHMOCTH OT MacCOBOH JOJH KO-
6asibTa OMpenensioT no tTabJ. 9.

Ta6aupma 9

MaccoBas aoag xolaibTa, % Macca Hasecku npofsi, T OOBKESEH%?.SB&I:?)'C%J;::‘;mﬁ
Or 0,510 5.0 2 33
Cs. 5,0 » 10,0 ! 30
» 10,0 » 25,0 0,5 25

Hapecky npo6s nomeniaior B crakad BMecTHMOCThIO 250 cm® H pac-
'ﬁolp)ﬂm IPH YMCPCHHOM HAIDEBAHMH B PACTBODE COJAHOH KHCJIOTH

INocsie pacTBOpeHusi, He NMpepLiBasi HATPEBAHHS, OKHC/SIOT a30THOM
KHcaoTol, 106aBsis ee MO KamjiaM 10 OpeKpalleHus] BCIeHHBAaHUA pac-
TBOpa, BHIIAPHBAIOT pacTBOp npobul 1o ob6bema 10 cm3, upubasisior
25 cm3 pacrBopa consiHOf KHCaOTH (1:1) M BHOBL BHIIAPHBAIOT A0 00b-
ema 10 cM3. 3atem pacTBOp NEPEHOCAT B MEPHYIO KOJAGY BMECTHMOCTBIO
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500 cM3, a crakaH O©ONOJACKHBAIOT BOAOH, KOTOPYIO IPHCOEAUHAIOT K
pacteopy. O6bem pacrBopa B Kosfe He jo/KeH mpesbuuath 300 cm®.

[Tpn amadmze crajy ¢ MaccoBoil poJeli Bosabdpama 6—20% mnpoby
PacTBOPSAIT B PacTBope COJSTHOH KucjaoThl ob6bemom Ha 20 cm3 GoJib-
e ykasauporo B taéa. 10. Ilocne npubapieHus asOTHOH KHCJOTH
pacTBOp HarpesaloT a0 KuneHus. [Ipu ananuse craim ¢ MaccoBoH Jo-
nelt xpoma 10—25% wu yraepozna 1—29% mocae HemosJHOTo pacrtBope-
uus NPOBH B PACTBOPE COJISHOA M a30THOH KucjoT npubasasior 20 cm3
PacTBOpa XJACPHOH KHCJOTH, BHIIAPHRAIOT N0 NMOABJEHHSA €€ Napos, 0X-
JdaXkAaT, 106aBag0T 5 cM8 cONAHOR KHCJIOTH W HArpeRamwT A0 BoccTa-
HOBJIEHHS XpoMa. 3aTem ao6asasawr okoao 120 cm3 Boxwl, 15 em? pact-
BOpa CePHOKHCJOIO KeJe3a W KHIATAT o pacTBopeHusi cojeil. Mabwi-
TOK CePHOKHCJIOTO XeJe3a OKHCJSIOT HECKOJMbKHMH KalisiMH a30THOH
KHCJIOTHI.

Ipu anaause crajm ¢ MacCOBOH joJefi Mely, aJIOMUHUA H MOJIHG-
Jena cBhiie 2% npo6y pacTBOPSIOT B PacTBOPE a30THOH KHCJOTH B
xosauuectBe 10 cM® Ha 1 r uaBecku npoGbl, nobGasasst 5 cM® cousHOI
kucqorel. [locse pacrBopenrss npoGel pacTBOpD BHIIAPHBAT HOCYXA,
oCcTaTOK pacTBOpsioT B 25 cm3 pacrtBopa cosssHoH kuchaorte (1:1), pas-
6apasiwor Bomol no 200 cM®, KAOSTAT #  QUIBTPYIOT 4Yepe3 TNJOTHBIA
GuIbTp ¢ QUALTPOOYMAXKHOH MAacCOH BLIAGMHBIIVIOCH KDPEMHHEBYIO
kucaoty. @uabnTp Harpepator 10 80°C W npomnyckalT 4epes Hero cepo-
BOROPOR. Bulmenusumecst cyabQuabl Mead u MonubGaeHa (GHIBTPYIOT
Ha DUALTP cpefiHell MJIOTHOCTH, YIJOTHEHHOH GHALTPOOYMAaXKHON Mac-
CO#i, H TPOMBIBAIOT PACTBOPOM coJasiHOK Kuciaotu (1:10), HachimieHsO#
ceposogoporom. K dunwrpary npubapiasgior 10 cM3 pacTBopa NepeKucH
BOJIOPO/a, BHApHUBaT A0 o6bema 40 cM®, mepeHoCAT B MEpPHYIO KOJ-
6y BMectumocTbio 500 cM® u paszbaBngior Bojol a0 obbema 300 cmd.

7.3.2. PacrBop, nosydeHHbI# corsacHo n. 7.3.1, HAarpeBawT g0 TEM-
nepatypu 70—80°C u m06aBagi0T K HeMy HeGOIbUIMMH TOPUASIMH CYC-
NEH3HI0 OKHCH HHHKA, KaXABH pas 3HepruyHo B3OaJTHIBaf pacTBOP.
Cycressuw 1006aBJaSIIOT N0 T€X NOP, II0KA BHIABIIHA OCAHOK H3OBITKA
OKHCH HHHKA He cobepercd Ha aHe KoJbw B BHIe ciabo3aMeTHOro Oe-
Jioro ocajaka. 3ateM pacTBop pasfaBJisiOT ropsiyeil BoAoh a0 o6beMa
okoso 350 cm®, SHEPrHYHO MEPEeMEUIHBAIOT H OCTABJSIOT A0 OCEHaHUs
ocanka.

CopepxumMoe KosiGbl OXJAXKAAIOT, AOJAHBAIOT BOAOH X0 METKH H me-
pemelmnBaioT, Pacteop GUALTPYIOT yepe3 cyxoil GHABTP B CyXOH cra-
KaH, orbpachelBas epByIO NopuHio GuAbTpaTa, © orbupaior 250 cm?
thusnpTpara B crakaH smecTuMocThio 800 cm®. Pacrsop B crakase pas-
6aBss0T BOAOH A0 06beMa okoso 400 cmd, pobasasior 15 ecM? conssHoH
KHCJIOTHI, HarpeBatoT g0 70°C u ocaxmaroT KoGaabT pacTBOpoM l-HHUT-
po3o-2-Hadrana, npubasasas ero s KoauuecrBe 20 cM3 Ha kaxawie 0,01
r kofanbra.
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Pacreop 1-HHTP030-2-HadTONa NPHOABASAIOT MELJEHHO, HEeNpephiB-
HO NepeMelinBast. PacTsop ¢ 0CafKOM KHUSTAT D MHH H OCTaBASIOT Ha
2 v mpu temmepartype 60°C. Ocanok GuABTPYIOT Ha IBOHHOH 0€330Jb-
Helfl OHILTD, VIJIOTHEHHBHE GHJIBTPOOYMAaXKHOH Maccol, H NPOMBIBAIOT
€ro cHayaja oT TPeX A0 NIeCTH pa3 XOJOAHBIM PacTBOPOM COJSHOH KHC-
JoTH (1:4), a 3atem 3 pasa BOZOH.

QuabLTp ¢ 0CaAKOM NOC]e YAAaNeHHA H3 HEro N0 BO3IMOMKHOCTH HaH-
Goapilero KOAHYECTBa BJard CKJAAIBIBAIOT TaKUM o0pas3oM, 4Tolnl oca-
AOK OB XOPOIIO NPHKPHT OyMaroi, noMellaioT ero B NpeABapHTEIbHO
NpOKaJIeHHBIA JO NOCTOAHHOTO Beca M B3BelleHHHH ¢apdopoBHi TH-
resib, MTOKPHIBAIOT CBEPXY IABEJEBOKHCALIM AMMOHHEM H  OCTOPOXHO
BLICYIIHBAIOT B CYUIWJILHOM miKady. 3aTeM THresdb NPHKPHIBAIOT KPHII-
KOH, OCTOPOXHO M30eras BOCNJNIaMeHeHHd, O30Js10T GHJIBTP, CHUMAIOT
KPHIUIKY, THT&Jlb NOMELIAI0T B MY®eNbHYIO Ieds H IPOKaJUBaOT Oca-
nox 40 muu npu 750—850°C.

Ecan ocamoxk Obly BHJEJEH H3 0po6H ¢ MacCOBOH JoJeli CBHIE
109% uuxesst, DPOKaJeHHB 0caXOK pacTBODPSIOT, YMePeHHO Harpesasd,
B COJSIHOH KHCJOTe HJH CIJIABASIOT ¢ KHCJIBM CEPHOKMCABM KaJueM
H BHIIenaunBaioT naas Boxofl. Ilonyuennm#i pacreop pa3baBasioT BO-
aoft no 250—300 cM®, cuoBa ocaxknaior kofaawT l-HuTpo3o-2-HadTO-
JIOM M JI0 CTaJM{ NPOKAJNHBAHUA MOCTYNAIOT TaK, KAaK ONHCAHO BHIIE,

[TpokameHuslt 0cagoK 3aKHCH—OKHCH Ko6anabTa CMayyBaioT B THC-
Je b cm® a20THOM KHCJOTEI, HATPEBAOT A0 VAAJeHHS H3OBITKA KHCJO-
THI, OXJaXKaaoT, fobasasaoT 0,5—1 cM3 cepHOR KHCIOTH H OCTOPOIKHO
HarpeBawT KO MOJHOr0 yAaJeHHs KHCJOTHL,

Cyxofi OCTaTOK NPOKANHBAIOT B TeUEHHE HECKOJLKHX MHUHYT IpH
500°C. Conepxumoe THIAA OXAAXKIAIOT, CMauuBaloT 1—2 KanaaMu Bo-
ABI, CHOBA BBHITApPUBAIOT, TPOKAJIHBAIOT, KaK ONHCAHO BhHIle, A0 TOCTO-
AHRON Macchl M MOCJe OXJaxKIeHHA B 5KCHKATOPE B3BEIUHBAIOT.

74. O6paloTka pe3syJabTaTOB

7.4.1. Maccosywo nonio xobanbra (X) B mpoueHTaX BBIYHCISIOT IO
dopumyne

_ m,-0,3804-100
X= e,

rlie M—macca ocajaka CEePHOKHCJIOro KobanrTa, I
0,3804—ko3thpunuent nepecuera CEPHOKHCNOrO ¥00aJpTa Ha KOBGaJbT;
m-—mMacca HaBeCKH INpoOH, COOTBETCTBYIOWas OTOOPAHHON uYacTH
pacteopa, T.

7.4.2. AGconoTHEE NONYCKAaeMHBle pPacCXOXIeHHS pPe3yJbTaTOB Na-
panienbHHX OnpefesneHHl NPU NOBEPHTEJLHOH BeposiTHOCTH P =0,95
He MONXKHB NPEBHIIATh 3HAUEHUA, YKa3aHHHX B Ta6a. 8,

Pasn. 7. (Beenen nononnurennto, Uam, N 1).
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