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FOCYIONDAPCTBEHHDBDR CTAHAAPT COIO3ACCP

KOHUEHTPATBI PEAKOMETAJIJIHYECKHE

MeTonnl onpejefieHUsi OKHCH XpoMa FrocT

Raremetallic concentrates .
Methods for the determnation 25702.16—83
of chromium oxide

OKCTY 1760

[ToctanoBaennem FocyrapcrBenHoro komurera CCCP no cranpapram or 5 anpeas
1983 r Ne 1614 cpok BBeRCHHR YCTAHOBJEH

¢ 01.07.84
NocranoBnennem loccranpapra CCCP or 29.0988 Ne 3363 cpok nefictBug npongen

no 01.07.99

Hacrodamuii crangapT paclIpocTpaHseTcss Ha peaKOoMeTaJllJIHYecKue
KOHUEHTPATH H yCTAaHAaBJHBaeT (OTOMETpPHYECKHE METOAB OIpejeJie-

HHst OKHCH XpoMa (npu maccoBo#t podsie ot 0,01 no 2,6 %) B HAbBMEHH-
TOBOM KOHIEHTpare.

I OBLIUUE TPEBOBAHHA

1.1. O6wne TpeboBaHUsA K MeToJdaM aHaju3a u TpeboBaHua Oe30-
nacHocty — no 'OCT 25702.0—83.

2 ®OTOMETPUYECKHA METOJ ONPEAEJEHHUS OKHCH XPOMA
(TTPU MACCOBOM JOJIE OT 0,1 110 0,3 %)

MeTos OCHOBaH Ha PeakKHHH OKHCJHEeHHA Audennakapbasuga Xpo-
MoM (VI) B Kucjoil cpene ¢ o6pa3oBaHHEM OKpal€HHOTO B KpPAacHO-
¢HOJMETOBBIH LBET cOefHHEHHS ¥ (POTOMETPHPOBAHUU OKPACKH pacT-
BOpA.

2.1. Annaparypa, peakTHBbl H PacTBOPHI

Becbl aHasuTHYECKHE.

Bechl TeEXHHYECKHUE.

[liuTKa 3nekrpuueckas.

Daekrponeyb MydesbHAas ¢ TEPpMOPEryJaaTopoM, olecneyHBarouias
reMneparypy "arpesa Ao 700°C.

Hagaune odnuunanabHoe [lepeneyaTka BOCHpEUIERa

* [lepeuspanue (mapr 1994 2 ) ¢ H3menenuem M 1,
yraepxcoennvim 8 cenrabpe 1988 ¢ (H¥YC 1—89)
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DoroanekrpokosopuMerp tuna PIK-56.

THraH XeJje3Hble HJIH HUKEJNEeBble BMECTHMoceThiIo 50 oM3.

bymara yHauKaTOpHAasd yHHBepCcaJdbHasL.

DUJLTPEl 6yMaxKHhble 00€330JICHHBIE KCHHSIY JleHTaY.

Kon6ul Mmepubie BMecTuMocThIO 80, 100 u 1000 cMm3.

MukpobiopeTka BMECTHMOCTBIO & ¢M3,

[Tunerka BMecTHMOCTBIO 5 cM® ¢ JesIeHHSIMy.

CTakaHbl CTEKJsHHBIE J1aO0paTOPHBIE BMecTuMoCTbio 200 cMmS3.

Kucaora cepuasg mo I'OCT 4204—77, PacTBOpsl ¢ MOJIAPHOH KOH-
uentpanues 0,1 moan/am® u 3 Moan/amd.

HaTpus mepexucs.

Kucnora cepuasa no ['OCT 4204—77, pacreopel ¢ MOJNAPHOH KOH-
uentTpauuen 50 r/am3.

Aueron mo I'OCT 2603—79.

Cnupt 3TUNOBBIH  peKTHOHKOBAHHBIH  texpuueckuii mno I'OCT
18300—87.

Genondranenn no HTIL, cnuproBoit pacrsop ¢ KoHueHTpauuef
1 r/am3.

Hudennnxkapdasua no 'OCT 5859—78, pacreop ¢ MaccoBoil KoH-
HeHTpauuein 2,5 r/AM®, CBEXENDHIOTOBJAEHHE: roTOBAT OLHHM  H3
CJAeAYIOUHX cnoco0oB: 0,20 r AudeHuIKapdasyaa pactsopsoT B 25 cm®
3THUJIOBOT'O CIIUPTA M AOBOASAT 06beM PacTBOpha ponod no 100 cm3:

0,25 r nudeHunkapbasuaa pacTBOPAIOT B aueToHe U AOBOAST 00D-
eM auetoHoMm g0 100 cm3.

Kanu# nsyxpomoBokucasiii no F'OCT 4220—75.

PacrBop oxucu xpoMa (OCHOBHOM);

pacTBOp A. HaBECKy ABYXPOMOBOKHC/IOrg kaJaud, nepeKpucrad-
AusoBanHoro u peicyutenHoro npu 140—150°C, maccoit 0,1935 r pacrt-

BODAIOT B BOJAE, PACTBOP MEPEBOAAT B MEPHYy10 KoJ6y BMeCTHMOCTBIO
1000 cm?, toBOAsAT 06'bEM BOJOH 10 METKH H IiepeMelIHBaloT.

I cm® pactBopa A coaepxut 0,1 mr okucy xpoma (VI);

pactBop b (paGounit). AJHMKBOTHYIO Yacrp pactBopa A o6beMoM

10 cM® mepeBoAsIT B MepHYI0 KOJAOY BMeCTHMoctbio 100 ¢M3, HOBOAAT
A0 METKH BOJOH U IepPeMEeIlIHBAIOT.

| cm® pactBopa b comepxur 0,01 Mr okucu xpoma (VI).
PacTBop b rorossit B neHb ynotrpebJeHUs,

( UsmeHeHnHas penakuua, am. Ne 1).
2.2. [Iposenenne aHanM3a

2.2.1. Hasecky kKouuenrpata maccoi 0,3 r nepemeurnBaor ¢ 4 r
NIEPEKHCH HATPHA B KEJE3HOM HJH HHKEJCBOM THIJVIE, HE colepikKalleM
XpoMa, MOKPLIBAIOT cBepXy | I NepeKucH HATPHA H CHJAABJAIOT B MY-
¢denbHolit neun BHauase npu 500°C, a 3arem ppu 600—700°C B Teye-
Hue 10 MHH A0 NOJyYeHUS XUAKOH JNerkKoNojxpukHoi maccH. Pacnna-
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C. 3 TOCT 26702.16—83

BHBIIIYIOCSI CME€Ch BPeMsl OT BPEMEHH INE€PEMEUIHBAIOT  OCTOPOXKHHIM
BpalllaTejJbHbIM JABHXKEHHEM THUIJIA M NPOrpeBaiOT NJaB €lle B Teye-
Hue 10 mus.

OxJnaxaeHHbldl [JaB MOMEILAT B cTakaH BMecTuMocTbio 200 cm?®
1 BBIeJauuBaoT 50 cM® ropsiuel BoAbl, HATPEBAIOT, @ 3aTEM KHIATAT
pactBop B TeueHHe 10—15 MHH pgasa paspyuienus  ob6pasoBaBHIEHCH
nepekucH BoaopoAa. llpu oxpammBanuu pacrtBopa B 3€JEHHIH IBET
COCIMHEHUSAMH MapraHila B HauaJle KHNA4YeHusa A00aBJsIOT K pacTBOPY
HECKOJIbKO KameJjb 3THJAOBOrO CIHPTa U KHIOATAT PacTBOD B TEUEHHE
3—4 muil. PacTBop oxsmaxkaaioT, NepeBOAAT BMECTE C OCaJKOM B Mep-
Hy10 KoJa0y BMecTHMOCThI0 100 cM®, noBoaaT oObeM pactBopa B KoJibe
BOJAOH O METKHU U IepeMelwHBawT. Pacrsop GuabTpyror uepes cyxoi
(DHJIbTP <«CHHASA JEHTa» (PUJAbTP NpEeABaPUTEJIbHO IIPOMBIBAIOT pPacT-
BOPOM VYIJIEKHCJIOrNO HATPHA, BOAOH M BBLICYUIMBAIOT Ha BO3/JyXe) B
CyXOH CTakaH, otOpachiBas nepBbie NmopuuH ¢uabtpara. B mepHylo
Koa0y BMecTHMOCTBIO 50 cM® BBOAAT OT D A0 25 cM® pacrBopa (B 3a-
BUCUMOCTH OT COJXEpXKAaHHUs OKHCH XpoMma B npole), npubasiasiior
1 xkanmjno pactBopa (peHoadTaNeHHA, HEHTPAJNU3YIOT PAcCTBOpP CEPHOH
KHCJIOTOH C MOJIAPHOH KOHIEHTpauue 3 MOJIb/AM? 10 H3MEHEHHSl OK-
pacKd HHANKATOPA, NPUJAHBAIOT 2 CM® TOH € KHCJOTH, 3 cM? pacTBopa
nupennskapbasnsa, pasdaBiasgOT BOAOH A0 METKH H HEPEMEUIMBAIOT.
MounsipHass KOHLEHTpauus pacTBopa  JgoJkHaA  Obith 0,1 mMoan/am®
(pH-1) (nposepsitor no yHuBepcaJbHONH HHAHKaTopHOH 6ymare). Cnyc-
Tsi O MHUH H3MEPSAT ONTHYECKYIO IIJIOTHOCTb AHAJHU3UPYEMOTO pPacTBO-
pa Ha (OTO3JEKTPOKOJOPHMETPE, HUCIOJAL3YS CBETOQPHUJILTP C MAKCH-
MYMOM CBETOINpPONYyCKaHuss Npu ~ 9540 HM M KIOBEeTY ¢ TOJIIHHOH MOT-
Jouiamuiero cBet cjog 20 MM OTHOCHTEJbHO PacTBOPA KOHTPOJILHOIO
ONbITa, IPOBEAEHHOTO ye€pe3 BCE CTAAUU aHAaJIU3a.

Maccy oKucH XpoMa HaxoOAAT MO IFpaiyHPOBOUHOMY TPagHUKYy.

2.2.2. /1ns mocTpoeHHusi rpaAyHpOBOYHOrO rpaduka B MepHBHIE KOJI-
661 BMecTuMOCTbI0O 50 cMm?® BBoasit mukpoobwoperkoit 0,5; 1,0; 3,0; 4,0 n
5,0 cM® pabGouero pacrBopa okucu xpoma (VI), no6asasitor no 40 cm?
pacTBOpa CEPHOH KHCJOTH ¢ MoJspHOH KoHUeHTpanuei 0,1 moab/am®,
no 3 cm® pacrBopa audenunkapbasuia, JOBOIAT A0 METKH PacTBOPOM
CepHOH KHCJIOTH ¢ MOJsAspHOH KoHueHrpauued 0,1 Mouab/aM° U mepeme-
muBawT, Cnyctd 5 MHUH H3MEPSIOT BEJAHUYHHY ONTHYECKOH IJIOTHOCTH
DACTBOPOB, KAK yKa3aHo B mI. 2.2.1, nmo OTHOLIEHHI0O K OJHOBPEMEHHO
NPUTOTOBJIEHHOMY <«HYJEBOMY» PacTBOPyY, cCOlepiKalleMy BCe peaxKTH-
Bbl, 32 UCKJIIOUEeHUEM paboyero pacTBopa OKHCH xpoMa.

[lo nosyyeHHBIM 3Ha4YeHHSIM OINTHYECKOH NJOTHOCTH PAacTBODPOB H
COOTBETCTBYIOLIHM HM MAaccaM OKHCH XpOMa CTPOAT IrpaayHPOBOUYHBIH

rpadux.
2.2.1; 2.2.2. (M3menennan pepaxkuus, H3m. Ne 1),
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rocrt 25702.16—83 C. 4

2.3. O6paboTka pe3yJabTaTOB
2.3.1. MaccoByio 0410 OKuCH XpoMa (X)) B nepecyere Ha CyXoe Be-

IECTBO B MPOLEHTAX BHYUCJILAIOT 110 QOpMyJie
ml'V‘K'IE}O
m-V,- 1000

rpe m; — Macca OKHCH XpOoMa, HAHAEHHAas N0 IPaAyUPOBOYHOMY rpa-

GUKY, MT;
V — o6beM aHaJMu3upyeMoro pacrBopa, cMm?;
K — ko3¢ dunuent nepecuera no I'OCT 25702.0—83 n. 1.5;

Vi, — obbeM aJJUKBOTHOI YAaCTH pAaCTBOpA, B3STHI| MAJ5 OIpele-
JIEHUSI, CM3;
M — Macca HaBeCKH npoOHl, TI;
1000 — o3 hunuesT nepecuera rpaMMOB Ha MHJJIMTPaAMMHL,
2.3.2. Pacxoxaenusi Mexay pesyJbTaTaMd [ABYX NapaJsesbHEIX
onpeAe/eHHil He JoJXKHBI IpeBbIlIaTh BeJHYMH, YKa3aHHBIX B Taba. 1.

Tabauna 1

Al —
el —

MaccoBasi nonsi oOKHCH XpoMa, % | HonycKkaemoe pacxoxnaenue, %
f
0,01 0,06
0,03 0,01
0,080 0017
0,10 002
0,30 (0,03

2.3.1; 2.3.2 (M3meneHHas penakumsa, Uim. Ne 1).

3. DOTOMETPHYECKUN METOJ ONPENEJEHUS OKUCH XPOMA
(MPU MACCOBOH J1OJIE OT 0,3 110 2,5 %)

MeTo OCHOBAH Ha OKHCJEHHH XpoMa A0 XpoMarta B LIeJOYHOH
cpeAe u GOTOMETPHUPOBAHUHM XKEJTOH OKPACKH pacTBopa.

3.1. Annaparypa, peaxkTHBbl U PACTBOPDI

Becw anaauTuueckKue.

Bech TexHUYecKue.

[IauTKa 3neKrpruuecKad.

DJeKTponeyp MydesabHass ¢ TepMOperyJadaTopoMm, obecrneuuBarulas

Temnepatypy Ao 700 °C.
doTo3nexkrpokosopumerp tuna PIK-60.
THrau »KeJesdble HJH HHKeJdeBble BMecTUMoOCThIO 90 cMms.

llkad cymiuHabHBIH C TEPMOPEryasiTopoM, oOecneyuBaoLIud TeMIe-~

patypy 150 °C.
PuiabTpel 6yMaxKHhe o6e330neHHHe «besas JeHTar.
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€. § I'OCT 26702.16—83

Koa6ul MepHbie BMecTHMocThio 50, 100 u 1000 cMm3.

MukpobiopeTka BMeCTHUMOCTBIO D cM® ¢ HeHoH aenenus 0,02 cm?d.

[InneTku BMecTHMOCTBIO O ¥ 10 cMm® 6e3 geJieHus.

CrakaHbl CTEKJsiHHBIE JabopaTopHbie BMecTHMOCThIO 200 cm3.

Harpus ruapookuce no I'OCT 4328—77, pacTBop ¢ MOJISIDHOH KOH-
1eHTpanue 1,5 Moan/am3.

HaTtpusa nepekucs.

Hatpuit yraekucasit no 'OCT 83—79, pacTBop ¢ KOHUEHTpaUueH
50 r/ams.

Cnupt 3TuNOBLII peKTHdUKOBaHHBI  TexHuueckuiik no [OCT
18300—387.

Kaani aByxpomosokucabii no 'OCT 4220—75.

PacTtBop okucu XpOMa; roToBAT CJAEAYIOUIMM 00pasoM:  HaBeckKy
JABYXPOMOBOKHCAOTO KaJHf, NePeKpPHCTAaNAJH30BAHHOIO W BBICYIIEHHO-
ro npu 150°C, maccoin 0,0967 r, pacTBopsilOT B BOJAE, NEPEHOCAT B
MepHYIO K00y BMectuMocTbio 1000 cm® u goJuBalOT A0 METKH BOAOM.

1 cm® pacrBopa cofepxut 0,00 Mr okucu xpoma.

(HU3menenHas pepakuus, Ham. Ne 1).

3.2. IlpoBeneHue aHaJiu3za

3.2.1. HaBecky npoOwm maccoir 0,1 r TuiatejqbHo NMepeMelIMBAalOT C
4 I THAPOOKHCH HATpPHS B XKEJE3HOM HJH HUKEJAEBOM THIJIE, HE coaep-
JKaueMm XpoMa, NoKpbIBAIOT CBepXYy | r nepeKHCH HATPUA U CIJIABJISA-
10T B My(denbHo#d neud sHauaJjsie npd 500°C, a 3arem npu 600—700 °C
B TeyeHue 10 MHH A0 MOJAYUYEeHHST KHAKOJ JETKOMOABUXHOH MACCHI.
PacnnaBuBHIyIOCS cMeCh BpeM$ OT BPE@MEHH IepeMElIHBAal0T OCTOPOXK-
HbIM BPAlllaTeJbHBIM ABHXXE€HHEM THIJISA H NPOTPEBAIOT NJaB B MY(PeJb-
HOW meuu eme B TeueHue 10 mMun.

OxJaxIeHHbIH MJaB NOMEU[alT B CTdKaH U BblllegdaqyuBaoT 50 cm?
ropsiueii BOALI, HA'PEBAIOT PACTBOP ¥ KHOATAT B TedyeHue 10—15 muH
oJsi paspyuienusi obGpasoBaBuiedcss mepekHcH Bojopoaa. Ecau pact-
BOp OKpallleH B 3€JIeHBLIH LBET COEJHWHEHHs MU MapraHua, To B HadaJe
KHNA4Yeausa A00aBAMIOT HECKOJbKO Karejb 3TUJO0OBOIO CIHPTA H KH-
NATAT PAacTBOP HECKOJbKO MHHYT. PacTtBop 0XJ/1aXK1210T, NEPEBOAST
BMECTe C OCaAKOM B MepHYy kKoaly BMmectuMocTbio 100 cM?®, moBomAaT
o6beM pacrsopa BOJAOH A0 METKH U NMepeMEelIHBaIioT.

PactBop QuabTpyloT Yepe3 cyXod QPUALTDP ((PUILTD NPEeABAPUTEJIb-
HO IPOMBIBAIOT PAaCTBOPOM VYIJIEKHCJOr0 HATPHA, BOJAOH H BHICYLIHBA-
IOT Ha BO3IyXe) B CYXOH cTakaH, orOpachiBasl nepBble NMOPUUH (PHJIB-
Tpata. OT0uUpawT aJUKBOTHYK uacTh pacrtBopa ob6beMoM 5—10 cwm’
(B 3aBHCHMOCTH OT COJAEPKAHHA OKHCH XpoMa B npobe) H NepeBOAAT
€€ B MepHyI0 KoJ6y BMecTuMocThbi0 50 cM2. K pacTBopy npHJIHBalOT
25 cm® pacTBOopa THAPOOKHCH HATpUs ¢ MOJHIPHOH  KOHLEHTpaluew
1,5 Mosib/AM3, MOBOAAT KO METKH BOJAOI H NepeMeliMBaioT. BeJHauHy
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ONTHYECKOH NMJIOTHOCTH IOJYYEHHOrO0 pacTBOpa uHaMepslT Ha doro-
3JIEKTPOKOJIOPHMETPE, HCHOJBb3ysS CBETOPHUJILTP ¢ MAKCUMYMOM CBETO-
NpPoONycKanusa npu ~o70 HM U KIOBETY ¢ TOJIIUHOW  IOTJOLAIOUIEro
cBer ¢jod 20 MM MO OTHOIUEHHIO K PacTBOPY KOHTPOJIBHOTO OIMBITA,
NIPOBEACHHOIO Yepes BCe CTaauu aHaJjausa.

[lo rpagyupoBoYHOMY rpaHKy HaAXOAAT MacCy OKHCH XpoMa B
AHAJU3UPYEMOM pacTBOpE.

3.2.2. Jlns moCTpo€HHs TPAAYHPOBOYHOIO rpadukKa B MePHBIE KOJI-
661 BMectumocTbio 50 cMm® BBoasAT MHKpoOwoperkou 0,0; 0,5; 1,0; 1,5;
2,0, 2,5 u 3,0 cm® pactBopa oxkucu xpoMa, npubasasiior 1o 25 cm?
pacTBopa  THAPOOKHCH  HaTPHS ¢ MOJIAPHOH  KOHLEHTpAlLHeH
1,0 MoJab/AM®, poBOAAT ob6beM A0 METKH BOJAOH MU  IepeMelINBaloT.
OnTHYecKy10 NMJAOTHOCTh pacTBOpPa U3MEPSIOT, Kak yKasaHo B 1. 3.2.1 no
OTHOIUEHUIO K OJHOBPEeMEeHHO NPHUrOTOBJIEHHOMY «HYJE€BOMY» PacTBODY,
CoAepxKalleMy BCE PEaKTHUBbl, 32 HCKJIOYEHHEM pAaCTBOpPa OKHCH XPpO-
Ma.
I[lo nonyueHHBIM 3HAYEHHSIM ONTHYECKOH MNMJOTHOCTH M COOTBETCT-
BYIOIUHM HM MAaccaM OKHCH XpOMa CTPOAIT FPaAyHPOBOYHBIH IpaHK.

(HU3menenHnas penakuusa, Usm. Ne 1).

3.3. OO6paborka pe3yabTaTOB

3.3.1. MaccoBylo poJm okucH xpoma (X) B mepecuere Ha cyxoe
BelLleCTBO B NPOLEHTaX BHIUHCAAIOT 110 opMyae

my-V-K-100
A = m-V 1000 °

rae m; — Macca OKHCH XpoMa, HauJAeHHAs MO rPajiyupOBOUHOMY rpa-

(DHKY, MT,;
V — ob6beM aHaJH3UpPyeMOro pacTBopa, cM3;
K — rosddunuent nepecuera no F'OCT 25702.0—83 mn. 1.5;

Vi — ob6beM aJHKBOTHOH YacTH pacTBopa, B3STHIH AJA oIpejae-
J€HUsd, CM3;
M — MAacca HaBE€CKH Mpolml, T;
1000 — ko3¢ dunHeHT nepecyeTra 'PAMMOB HA MHJJIMTPAMMBI.

3.3.2. PacxoxaeHuss MeXay Pe3yJbTaTaMu ABYX  NapaJjileJbHBX
onpejeneHnyi He AOJKHBI NPEeBBHIUIATH BEJHUHH, YKa3aHHbIX B TabJa. 2.

Tabanua 2

MaccoBas n0JA OKHCH xpoMma, % HonyckaeMoe pacxoxiaeuue, %

- i ]

0,30 0,05
1,0 &1
2,50 0,25

3.3.1; 3.3.2. (M3menennan peaakuus, Ham. Ne 1).
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