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FTOCYNAPCTBEHHDBDHAH CTAHIJAPT COIO3A CCP
.

KOHUEHTPATbB! PEAKOMETAJIJIUYECKHE
MeToa onpeneneHns NBYOKHCH UHPKOHHSA TrOCT

Raremetallic concentrates. RO
Method for the determination 25702.17—83
of zirconium dioxide

OKCTY 1760

Iloctanosaerduem locyaapcrseHHoro komurera CCCP no cranpapram ot 5 anpeas

1983 r. M 1614 ¢pox BBeAeHHS YCTAHOBJEH
c 01.07.84

[locravoBaennem loccranpapra CCCP ot 29.09.88 Ne 3363 cpoxk aefcTBHA mpoaJeH
no 01.07.99

Hacrtosiiiui cTanjgapt pacnpocTpaHsercss Ha peiKOMeTaJJIHYecKHe
KOHILCHTPATBl U YCTAHABJHUBAET KOMNJEKCOHOMETPHUECKHH METOJ OIl-
pefesieHUusi IBYOKHCH LUPKOHHSA (IIpH MaccoBo# AoJje ot 75 10 98 %)
B 6anieIeHTOBOM M CYMMBI ABYOKHCEH LHPKOHMA ¥ rapuHusa  (npH
maccoBod poJie oT 60 ngo 67 Y% ) B HMPKOHOBOM KOHUEHTpATaX.

MeTo1 OCHOBaH Ha NPSIMOM KOMILJIEKCOHOMETPHUECKOM TUTPOBA-
HUH UHMPKOHHSI PACTBOPOM TpHJAOHA Db B pacTBope COJNIAHOH KHCJIOTHL
C MOJISIPHOH KOHLEHTpaumuei 2 MoJab/AM° B NPUCYTCTBHH HHAUKATOPA
KCHJAECHOJIOBOTO OPaHXKeBOro.

(U3menennasn penakuug, Uam. Ne 1).

1. OBUIIUE TPEBOBAHMUI

I.1. O6wue tpeboBanusi K MeTojdaM aHaJju3a U TpeboBaHuA 0€30-
nacHoctd — 1o 'OCT 25702.0—83.

2. AMMMAPATYPA, PEAKTUBBI U PACTBOPDI

Bechl ananuTHueckue.
Becnl Texnuueckue.
[InuTKa 3JeKTpHYecKas.

H3pnanne odpHuHAABHOE IlepeneyaTka BocnpellcHa
* Ilepeusdarnue (mai 1994 2.) ¢ Hamenenuem N 1, yreepocOenroim

8 cenTsbpe 1988 2. (HYC 1—89).
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rocCTt 256702.17—83 C. 2

DJeKTponedyb My@desibHass ¢ TePMOpPEryJsiTopoM. o6ecneynBalonas
Temnepatypy Ao 1000 °C.

Ctynka araroBasg.

Turau naaTHHOBBIE BMECTHMOCTBIO 2D cM?.

Turnu dapdoposbie BMecTUMOCThIO 40 cMm®.

Turau kBapueBnie BMeCTUMOCTbIO 40 cMm®.

Yamky niaatuHoBbie BMECTHMOCTbIO 50 cM?,

Kon6w konuueckue BMecTHMOcTbhIo 250 cMm®.

Koabbl Mepuble BMecTHMOcTbiO 100 1 1000 cMm?.

[Tunerku BmectuMoctbio 20, 25 u 50 cm?® Oe3 geqeHuil.

[Tonymukpob6loperka BMecTHMOCTbIO 10 cM?,

CTakaHbl cTeKJsiHHBie  JabopaTopHbie  BMecTuMocTbio 200 u
300 cm®.

OuapTphl OyMaxkHble 06€330JeHHbe «6edas JeHTa.

Kucaora coasinas mo I'OCT 3118—77, pactBop ¢ MOJSIDHOH KOH-
HEHTpauued 2 MoJab/am®.

Ammuaxk soannii no 'OCT 3760—79.

Avmonnii asorHokucanif no FOCT 22867-—77, pacTBop ¢ MaccoBoil
KOHueHTpanuei 20 r/am>.

Ammonuii xaopucreiii no 'OCT 3773—72, pactBop ¢ MaccoBOi KOH-
neHTpauuei 20 r/ame.

KcuneHonoBh OpaHXKEBBIH (HHAUKATODP), BOJAHBIH pacTBOp ¢ Mac-
COBOH KOHLeHTpauueil 5 r/aM® (ycTOHYMB B TEUEHHE HeAEJH) HJIH
HHAWKATOpHAS CMECb, IOTOBAT cJjaeaylomum obpasom: 0,1 r kcusaeHo-
JJOBOT'O ODAaHKEBOTo pacTHpaloT B aratrosol crynke ¢ 10 r xqaopucro-
ro HATpUsi uan Kajaus. CMechb XpaHAT B repPMeTHUYECKH 3aKPLITOH OaH-
Ke U3 TEMHOro CTeKJa.

Kaauit nupocepuokucasiit no F'OCT 7172—76.

Kanuit xjmopucteit no 'OCT 4234—77.

Harpu#i terpabophokucsablii, 10-soaunii (6ypa) no I'OCT 4199—
—76, 00e3BOXKEeHHBIH IyTeM MNOpoKaJauBaHHs npd TeMmeparype 400—
—800 °C. Ilpokanennywo Oypy pactvpaior B (apdpopoBoH CTyNKe K
XpaHAT B repMeTHYCCKHU 3aKPLITOH OaHKe.

Harpui yraekucasli (6es3Boannii) no 'OCT 83 —79.

Harpuit xnopucrelit no 'OCT 4233—77.

CMech AJs chnJiaBJ€HHUS, COCTOsALLIASl H3 TpeX MAcCCOBbIX 4acTeh yr-
JJEKUCJOro HaTpHs U JABYX MAacCCOBBLIX HacTe€u MpOKaJeHHOH OYpHI.

OJsoBo aByxjaopuctoe  2-BogHoe no HTJL, ¢ KoHueHTpauuen
100 r/nm®, roroBaT caeAywuiHM o6pa3oM: 10 r ABYXJOPHCTOTO 0JIOBA
PacTBOPSAIOT Npu KunsueHuu B 10 cM® consiHOB KHCJOTH. PacTBop pas-
6asasior Bogod o 100 cM® U mepeMellIHBAIOT.

Kpemuus asyokuck no 'OCT 9428—73.
I'adHust 1Byokucs.

6 3ak 944 159



C. 3 TOCT 256702.17—88

[Jupkouus ABYOKHCH, OC..

Cumecp Ne | g5 ycTaHoBKH THTpa TpHUAOHA b npu aHaaH3e LHPKO-
HOBOTO KOHLEHTpaTa I'oTOBAT cJaedyiouiHM obpasom: 9,82 r ABYOKHCH
LAPKOHKSA (NPELABAPUTEJIbLHO MPOKAJEHHOH A0 NOCTOAHHOH MacChl NMpH
900—1000 °C) noMewalT B araToBYIO CTYOKY M TILATEJNbHO PACTHpa-
101 ¢ 0,18 r aByokucu radsusa (npeaBapUTEAbHO NPOKAJEHHOH A0 MHOC-
TossHHOH Macce npu 900—1000°C). CMech XpaHAT B r€pMETHUYECKH
3aKpbiTOM OaHKe.

XJIOPOKHCH LIHPKOHHS.

PactBop AByOKHCH UHPKOHHAA (OCHOBHOM); TOTOBAT CJEAYIOLIHM
06pa30oM: HABeCKy XJIOPDOKHCH UHPKOHHs Maccoi 13,1 r pacrsopsior
B 50—70 cM® cossino# KHCJaOThi. PacTBOp mepeBOASiT B MEpHYIO Koaly
BMecTiMocTbio 1000 ¢M® H J0JHBAIOT A0 METKH TOH Xe KHCJIOTOH.

| cM® pacTBOpa COAEPKHUT OKOJO O MI JBYOKHCH LIHPKOHHS.

TouHoe coaepXaHHe JABYOKHCH LUPKOHHA B MNOJYYEHHOM pPacTBO-
p€ YCTaHaBJWUBAIOT rpaBUMeTrpHuecKuM MmeTonoM. s 3Toro B crakas
BMecTUMOCTbI0 300 cM® moMemialor 20 cm® pacTBopa ABYOKHCH LHPKO-
HuAA, JoaMBalT BoAor A0 100 cM® a06aBasAT 2 r XJOPUCTOTO aMMO-
HHs, HarpeBawT pacTtBop A0 70—80°C u ocaxaawT UHPKOHHH H3OHIT-
KOM aMMHaka. PacTBop ¢ ocajkom KUNATAT 2—3 MHH, JAIOT OCAAKY
ckoaryJupoBatbcsad U GuabTpyioT. Ocanok nNpoMeBawT 3—4 pasa pacr-
BOPOM a30THOKHCJIOIO AMMOHHA ¢ KoHueHtpauuei 20 r/am3 ouabrp
C OCAAKOM HOMEILIAIOT BO B3BEILIEHHLIJ NMJATHHOBHIH THI€Jb, O30JAIOT
¥ OPOKaA/AMBAIOT A0 NOCTOAHHOH MacChl B MydeJbHOH neyy npu Temiue-
patype 1000 °C.

Turp ocnoBHoro pacrsopa AByOKHCH LHPKOHHA (T) B rfcm?® BH-
YUCJIAIOT o QopMyJie

m
T = —
V H]
rae m — Macca ocajKa mocje NnpokKaJuBaHHs, T;
V — o06beM OCHOBHOro pacTBopa ABYOKHUCH LHDKOHHSA, B3ATHHR

AJig onpefesieHns ABYOKHCH HUPKOHHA, CM3.

JlonyckaeTcss rOTOBHTb OCHOBHOH pacTBOpP H3 JBYOKHCH LLHPKOHHS,
oC. Y.

Couat nauHaTpHeBas atudeHnuaMun — N, N, N/ N" _. rerpaykcycno#n
KHCAOTH, 2-BoAHas (TpuioH B) mo I'OCT 10652—73, pactBop ¢ Mo-
JsipHOH KoHueHTpauuelr 0,05 MoJib/AM® roToOBAT CAEAVIOULHM 00pa3oM:
18,6 r Tpuaona B pacreopsitor B 200—250 cM® BOAB IpH HarpeBaHHH,
pacTBop (PUALTPYIOT B MEPHYIO K00y BMECTHMOCTbIO 1| AM®, noauBa-
0T BOAOK A0 METKHU U NepeMeliyBaior.

YcraHoBKa THTpa pacrBopa TpHJoHa b B YyCJOBHSX NpPOBE€AEHHR
aHaAM3a.
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IFrOCT 25702.17—83 C. 4

[Ipn aHanu3e OannesieHTOBOro KOHLUEHTPATa THTP pacTBopa TpPH-
JIoHa D ycTaHaBJIMBAIOT 1O OCHOBHOMY pacTBOPY ABYOKHCH HHUPKOHHS
no n. 3.3. [lyss THTPOBAHKHSA HCNOJb3YIOT AJHKBOTHYIO HACThb OCHOBHOTO
pacTBopa ABYOKHCH UHpKOHHS oObeMoM 10—25 cm3.

Tutp pacrBopa Tpusona b (71), BoipaxeHHH# B r/cM® IBYOKHCH
UMPKOHHA, BRIYUCAAIOT 10 PopMylJie

VT
T,— —
1 V2 ¥
rie V;, — o06beéM OCHOBHOrO pPacTBOpa JABYOKHCH LMPKOHHS, B3ATHH
IJIT THTPOBAHHSA, CM°;
I — TUATp OCHOBHOI'O pacTBOPA ABYOKHCH LHPKOHHSA, I'/cM?;
Vo — o0beMm pacrBopa TpHJOHA b, H3pacxoloBaHHHH Ha THTPO-

BaHHUEe, CM3.

[Ipu anasn3e UHPKOHOBOrO KOHLLEHTpATa THTP pacTBopa TPHJIoHA b
YCTAHABJIUBAIOT CJeAYIOMHM 00pa3oM: B NATH NJATHHOBHX YalleK I10-
memiaior no 0,07 r cmecu Ne 1 i mo 0,03 r AByOKHCH KpPE€MHHsI, CMELIH-
BaOT ¢ 1,0 © cMeCH AJis CNJIaBJEHHS M JAaJiee MOCTYNAIOT KaK yKasa-
Ho B nm. 3.1.1 u 3.3.

Tutp pacrBopa rtpusona b (7.), BHpakeHHHH B r/cM3 CyMMB ABY-
OKHCEH LHMPKOHHA U radHHUd, BBIYHCASAIOT 10 popmyJie

I
T - 2
2 V3 y
rae ms — Macca HaBeckKu cMmecH Ne 1, B3sitas jgJisi yCTAHOBKH THTpa, T;

V3 — cpennuil o6bem pactBopa TpujoHa b, H3pacxoA0BaHHBIA Ha
TUTPOBAHHE, CM®.

( Usmenennasn pepaknusa, Uam. Ne 1),

3. NPOBENEHHWUE AHAJ/IN3A

3.1. BckpbiTHe (6ajfeneUuTOBOTO KOHLEHTPATa NPOBOAAT OAHUM M3
CJIeAYIOLHX cnoco0oB.

3.1.1. Ilpu BCKpRITHH cnJaB/J€HHEM CO CMEChbIO YIVIEKHCJOr0 HATPHUS
u Oypbl HaBecKy KoHueHTpara Maccod 0,1 r nomemair B dapdopo-
BBl THTreJb H oOxXuraior B MydeabHoii neun npuH 500—600°C B Te-
yenHe 20 muH. CogepxkMMoe THUTJISI KOJHYECTBEHHO INEPEHOCAT B Ija-
THHOBYIO YallKy, CMeIIHUBAIOT ¢ 3 I' CMECH JJIsl CIIJIABJIEHHSI, YaUIKy IIO-
MENLAalT B MYy(pedbuyio neus # cnaasgasior npu 950—1000°C B Teve-
HUE 5—7 MHH A0 HoJyuyeHHs OLHOpPOAHOro mJjaBa. [locjse OKOHYAHHA
CIIJIaBJIEHHS BpAallleHHEM YallKH IJIaB paclpenessioT Tak, YTOOH OH
3aCThlJl TOHKHM CJIOEM II0 CTEHKaM YallkH, u BhiniesayuBaiotr 60 cm?
pacTBOPOM COJITHOR KHCJIOTH C MOJISDHOH KOHIIEHTpaluei 2 MoJb/am3.

6°* 171



C. 5 TOCT 2p702,17—83

PactBop mepeBoIAT B KOHHYECKYIO K040y BMecTHMOCTbIO 200 cMm®,
pa30aBasioT TOH xe KUCaoTod no 100—150 c¢M® n nepeMmelllHBaIoOT.

3.1.2. Tlpu BCKPBITHH CIIJIaBJEHHEM C NUPOCEPHOKHUCBIM KaJHEM
HaBeCKy KoHIeHTpara Maccoy 0,1 r npeasapuTesbHO OOXKHIAIOT B
dapdopoBoM HJAH KBAPUEBOM TUTJE, KaK yKasaHo B u. 3.1.1, u nKanee
CMIJABJASIIOT ¢ 2 T pHpocepHOKHcAoro kaausi npu 800°C o nonyuyeHus
oAHOpOAHOH Maccei. llias BoiesaunBawT pacTBOPOM COJISHOM KHC-
JOTLI C MOJSPHOH KOHLeHTpauued 2 MoJib/AM® B CTaKaH BMECTHMOCTDIO
200 cm3, PacrBop HarpesaioT 10 50—60°C u ocaxaaroT ruipaTe J0-
6aBsendeM H30bITKa amMmmpaka. Ocagok oT(hHJAbTPOBLIBAIOT, IPOMBIBA-
10T 3—4 pasa pacTBOPOM XJIOPHCTOrO aMMOHHS H CMBIBAIOT ¢ (PUJIBLTPa
o0paTHO B CTAKaH ¢ NoMoulbio 60 c¢M® ropaAuero pacrtaopa  COJAHOM
KHCJIOTH ¢ MOJISIDHOH KOHueHTpauuei 2 moubp/Am®. ComepxumMoe cTa-
KaHa HarpeBalOT JO PacTBOpPEHHUS ocajka. PacTBOp KOJMHYECTBEHHO ne-
DEBOJAST B KOHHUecKYI KoJa0y BmecTuMocThio 200 cMm®, pasbaBJsior
pacTBOPOM COJISIHOH KHCJOTH C MOJSIPHOH KOHLUEHTpaudeH 2 MoJib/aAM®
1o 100—150 cM?® 1 nepeMellHBAIOT.

3.2. BckpbiTHe HPKOHOBOTO KOHLEHTpaTa NPOU3BOASAT CIJaBJIEHH-
€M CO CMechbl0 VIJIeKHCJoro HaTpusa u Oypol. HaBecky  nupkoHoBOro
KoHUeHTpara Maccon 0,1 r moMewmarwoT B njaaTHHOBYIO YalUKy, CMeELIH-
BalOT ¢ 1,0 r cMecH AJis cnjiaBJiCeHUSA M JaJiee NMOCTYNAIOT KAK yKa3aHo
B o 3.1.1.

3.1.1—3.2. (M3meHeHHas pepaxkuusa, Usm. Ne 1),

3.3. TurpoBanue UHPKOHHSA NMPOBOAAT B CNEAYIOIIHX yCa0BHAX. Pac-
TBOPBI, MOJIYU€HHBle No nI. 3.1 u 3.2, HarpeBawT A0 KHIIE€HHs,  BOC-
craHaBauBaiot xeqneso (III) pacrBopoM ABYXJAOPHCTOrO 0JIOBA, NPHJIH-
Bast ero mo kKanJjsiM AJo o0ecuBeUuBaAHHSA aHAJHU3HPYEMOIO pacrBopa,
nofasiafaoT 2—3 Kamjid pacTBOpa HWHAMKATOpPA uau okojo 0,1 r uH-
JIHKAaTOPHOH CMECH M THTDYIOT PAacTBOpOM TpHUJOHA b a0 peskoro us-
MeHeHHUS MaJIHHOBO-PO30BOH OKPACKH B XeJTYIO. 1HTpYeMbIH pacTBOp
BHOBb HarpeBalOT A0 KHIIeHHs, AobasidAoT | Kanaw HHAHKATOPA UJH
okoJsio 0,01 r HHAHKATOPHON CMECH H IPH NOABJEHHH DO30BOH OKDAaCKH
THTPOBAHHe HPONOJIXKAIOT, MPHJAUBAS pacTBOp TPHJOHA b mo xanaawm,
JO VCTOHYHBOH keJATOH oKpackud. Okpacky THTpyeMoro  pacrsopa
CPABHUBAIOT C OKPACKOW IpeABapHUTE/bHO NEPETHTPOBAHHOIO 2AHAJH-
supyemMoro pacrBopa. (CoBMECTHO C ABYOKHCbIO HHDKOHHSt OTTHTPO-
BEIBAIOT IIpHMeCh ABYOKHUCH radHus).

4 OBPABOTKA PE3VJIbTATOB

4.1. MaccoByi0 J0JIO JABYOKHCH HHDKOHHS (HJIH MAacCOBYIO L0JIO
CYMMH JBYOKHCell LMpDKOHHSI W raguus) (X) B mepecuere Ha cyxoe
BEILIECTBO B IIPOIEHTAX BHIUHCJAKIT 110 QPOpMYJIE
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FOCT 256702.17—83 C. 6

X — _TVK100
m
rae T — turp pactBopa tpunoda b (7, — BeIpaxeHHHH B r/cM® ABY-
OKHCH HUDKOHHSA, WJIH T2 — BBIPaXKEHHHIA B I'/CM? CyMMBL
JIBYOKHCEH UMPKOHHSA U raduus);
V — o0beM pacTBopa TpHJOHa DB, M3pacxomnoBaHHuIA Ha THTPO-

BaHHE, CM?3;
K — xoad¢duuuent nepecuyera no FOCT 25702.0—83 n 1.5;
m — macca HaBeCKH Npo6H, T.
4.2. PacxoXleHus Mexay HauOOJIbIIHM H HAUMEHbUIHM H3 Pe3yJib-
TATOB 4YE€ThipeX MapaJjijeJbHBIX ONpEACJEHHH HE JOJIKHB NPEBbIUIATH
BeJHYHH, VKa3aHHBIX B TalJHILe.

|
| Maccosas MaccoBas nona_ | HonyckaeMoe pacXxoxXAeHHe
AHannsupyembua AONS ABYOKH- | CYMMBl ABYOKHCEH {Mexay GOJNbIIHM H MEHLHIEM
KOHIEHTpaT CH ITHPKOHHS, NUPKOHHSA H H3 pe3yJbTaTOB YeThIpeX Mma-
% radbuus, % paljiesbHEIX onpeAaenieHHl, %
i
BapnenenToBbii | 75,0 — 0,8
KOHLLEHTPAT 85,0 — 0.9
98 0 1 — 1.0
L upKOHOBBIH KOHLEHT- 60,0 (0.6
part 67,0 0.6

4.1; 4.2. (UsmenedHaa pepaknusg, Usm. Ne 1).
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