YIK 622.54—15.001.4:006.354 Mpyona A3

rocYAAPCTBEHHBMA CTAHJLAPT CcOW3IA CCP
" -]

KOHUEHTPAT BHCMYTOBHA

MeTonu oRpenenesEHa sosora ¥ cepefpa rocT

Bismuth concentrate, .
Methods fer determination &f gold and silver 28407.4—88

OECTY 1700

Cpok aefcrana ¢ 01,01.5]
no 01.01.96

Hactoamuit cTan1apr pacnpocTpAHAETCHd HA BHCMYTODGIE EOH-
NeHTPATH BCeX MAPOK H YCTAHABAHBAWT MPOOHPHO-TPABHMETPHUECKHH
METOI CIPEIeteNid MacooBeiX goaell soacra ot 0,3 mo 100 rfr, cepe:
Gpa — ot 10 a0 2500 rft B npobhpHO-POTOMETPHYCCKIN METOL Ope-
AeaeHHA aoaota. ot L02 1o 0o rfr.

1. OBHIHE TPEBROBAHHA

Obmne  tpefoBanun & Merodam awaiwsza — no [OCT 284070,

2 MPOEHPHO-TPABHMETPHMECKHA METOA ONPEOENEHHA
FONOTA H CEPEBPA (IIPH MACCOBOH NOJIE 3040TA
or a5 20 100 rfr H CEPEBPA OT 10 OO0 2500 r'r)

MeTon ocHoBaH Ha CHNARJEHHH BHCMYTOBOPO KOHUEHTPATA ¢ LLX-
TOH, COOCPMADICH METaln — HoAAekTop OJaropolnwy MOeTazion —
capHeu M $aock  {comry, O¥py., creEmal, B NPHCYTCTHHH CETHT.
B peayawnTaTe CANABAEHHA NOIYYAW0T CBHHIOBWH COAAB, COOCPHRALLHIL
cepebpo B 30J0T0, K UMK, CRHHEN OTJIeNSIOT OT 30J0Ta H cepelipa
OYTEM KYNEeJAUHH CNAaBd Ha xanean opr S00—950°C ¢ moayvaenioMm
ONOTO-CepelpRHOTD KOPOJbHA

JoAoTe OTANAKT OT cepefipa HNOCPeACTBOM DACTROPeHWA cepelpa
B A30THOH KHCJOTE.

Macey cepefpa onpeaeasioT 00 PasHOCTH MACC KOPOJABKA 1 3040713,

2.1. AnnapaTypa, PEAKTHBE K DACTBOPEL

[leuw saexTpHaeckas mydeapHad, CHeCMeuHBAMMAR TEMOEPATYPY

rarpesa 1000°C,

Hzlamue ofruMzALHOE Mepencwarsa nocipeiness
25
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€. 2 I'OCT 254074—B0

HEJ]T_:?&II: (THDa ropha), oOOCCHEMHBAKIIAR TEMNEpPaTypy MHArpesd

kad cywnnsumi nabopatopriil,

Ulunuw cransime oas xanemel.

[IAnus THredbHEe,

Tepmomerp TEPMOSIEKTPHYECKHEH — OAATHHOPOAHA-mAaTHHOBR
Tana TIITI.

TepMomerp TepMOSAEKTPHYECKR XpoMenb-anoMenessf Thoa TXA.

Piran dappopossie smectamocteio 10 om® no TOCT 9147,

Turan WamMonoske EMeCTHMOCTRID 500 op®,

Becs MukpoanannTuweckue tana BJIM-]1 ¢ norpewsocTsio BIsenin-
saHHA G0 (0,02 mr wan tena BJTP-20 r ¢ norpemiocTsd BSBEIHBANHEA
4o 0,015 Mr HAH BecH aBAJOFAYHEX THIOE.

MalomHuua wyryHHAA WA CTANBHAR KOHHYECKAN, BepXHMH M-
aMerp 70 MM, BHcota 150 s,

HaropaabeA cTadbHas Laa oTOHBKH CRAaga.

Moaorox wmdoBaREll 149 PACKOBEH KOPOALKOD.

Iuaner,

Kanenw sardesHroBMe, pasMep BepxXHero gHamerpa J5—38 MM,
Humnere 28—3) M, roy0uma || MM; KameaH ToToRMT W3 CMECH,
cocTodiled Ha B5Y Mmarsesnra mwo NOCT 4689 w 159 nopraanaune-
menTa mo ['OCT 10178 maprn me mwxe 400, HaMenwuennwx Ao pas-
MEDA WACTAL, DPOXOARMIAX Yepes cATo ¢ cerkon Ne 0071 no MOCT 6613,
¢ ZoGapnednem 109 BOAl,

Kuesora asomnas mo TOCT 4461, nposepennas  wa oTeyTereme
XROP-HOHOB M pasGanaednas 1 : 5.

vpa mo FOCT 84209, mpokanennan.

Loga KaAsIHHHPOBAHHAN TeXHHYyeckas no [OCT 5100,

Cenana (I} oxses no TOCT 9199,

Kpapn wad cTEKND, M3MEABYEHHBE A0 PASMEp3 YACTHI, TPOXOAs-
HIHY wepes CHTO ¢ ceTHoft Nb (071 no TOCT 6613,

Povibra cEHEHICBAA POduHEONE 0.1 —0,3 MM, HIroToBTeHHAN HI CAaHE-
na Mapxn we awae C0 no FOCT 3778,

Harpuit asornokucawi no NOCT 4168,

Cepebpo mapin Cp 999 no TOCT 6836.

2.2, Mposenenre anaansa

Hamecky sucMmyToporo KoHuewtpaTta maccoli 250 r ApH MaccoBolk
dove cepebpa menee 1000 rft waw 150 r npr maccomrofl gone cepebpa
Gouee 1000 rfr nepemewnsawr ¢ 80 r come, 100 ¢ okaen cenuua, 30 r
Oype, 101 cTeran B HeoBx0NaMEM KOAHYECTROM {145 NOAYYEHHS BEpK-
Gaen maccoil 30—35 r) az0THORNCAOTO MATPHA.

Maccy azoThoxnenoro Harpa (X) B rpaMMay esYHCARIOT N0 frop-
M YIIE

r____d5-my-m

iy
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FOCT 28407.4—8%9 C. 3

rig 3,5 — KosduhHuHeHT AAA NOACYETA MACCH AJOTHOKHCJAOrO HATPHA,
reofxoauMol Aa8 OENCTEHHA CepH;
Ml — MACCORAR AOJS Cepd B BHCMYTOBOM HOHUeHTDaTe, %
M — MACCA HABECKH KOHIEHTPATA, T,

[Moayuertyn cMeck BHCHNAWT B OyMamuuf Kydeder, noMemiamTt
B WEMOTOBLIE THreAL H NAasAT B ropde npe 1000—1100°C 8 TeweHne
46—850 Mud.

Ilpouece cunTaeTCcH JEKOHYEHHHM NOCJ¢ NPEKPAIICHHA BLIASAEHUHA
rasoa.

Pacnage BRJHBAKT HI THIIA B HINOHHHLY,

[locae oxnamaeHHs oOTIENRIOT CBHHHOBHA cniae of MAAKa, DpH-
D30T cnaasy fopMy KyOHKA, NOMEAINT B MyQedbHYN Neds Ha Ka-
nefb, NPeARAPHTEALHO HarpeTvie B TegedHe 10 mun npy 900—950°C, &
BHIEDHHBANT npH 3akpwTofl apepue 2—3 mnan. Temneparypa B newH
MPH 3TOM He goaHa GeTh Hsse DO0PC.

Kyneauposadne BeIYT NPH OTKPAITHX IBEpUAX Medd, TOBBILIAH
TEMIEPATYPY K HOHULY EYNeJHpPOoBRHNA no 980°

Mo okoRwaHHE KYNEARPOBARMA, 4TO RAAHO no GAHKOBAHWK, TOCae-
AYINeMY [OTEMEEHHIO H 3ATBePACHHK 30J0TO-cepelipisore Kopoabka,
THredb MOCTENEHRO ABHTAWT K KPa Neyd, gtofik He NpaHzollio pas-
GpEIrHBAHEE cepelpa BCAEACTBHE BHIAEJEHHA KHCIOPOZA, MOTJOLLAe-
MOrD HM OpPH BHCOKHXE TeMOepaTypax. 3aTeM Earels HIBAEKA0T Ha
MYhEABHOR MedH, OXAANTART, THHIETOM CHHMAIT KOPOAEK C KAITEJH,
OUHILAKT OT NPHCTEBINHX YACTHI KanedsHol MatCk, PaclamliHBIoT
HA HAKORANLHE B TOHEYID IAACTHHEY ¥ BABLIIHEAT HA MHKPOAHAJIH-
THYBOKHX Dacax (Maccs copoebpa # aodora).

B dapdopossth Threas Haansawor 6 cM® asorHol KeemoTH, pazban-
aerncdt 1:5, narpesator Ao T5—90°C w onycxawr B pacTeop 3oJ0TO-
cepedpany0 NAACTHHKY.

Esucnoty noflep#HBgI0T B ropad9eM COCTOANHH, He A0BOAR L0 HH-
nelHd, A0 NoAHCTO pacTBopedHs cepefpa ® obpazonaHuEd 3040TOH
KOPTOMKH, 3aTeM CANBANT W3 THIIN PACTEOD A30THOKMCAOTO cepedipa,
OCTRBWYIOCH MWIOTYIO0 TODTONKY NDOMBBAIT TPH P38 TeHanTaimed
ropaueft Bogof, OCTOPOMHO MOJCVIUHBZEIT HA (LIKTe H MPORAAHEANT
B MyibeasHol newn npH 400—=500°C B reuvense 3—5 mun, Tlocae
DXAAMARHHA 300T0 NEPEHOCAT Ha YAllY MUKPOAHANHTHYECHHX BrCOR
H BABCIIHBANT,

Macey cepelpa onpejeRoT 10 PAIHOCTH Mace 3onoto-cepedpanoro
KOPOJbEA H 30074,

[Mapaanencso ¢ vecaegvemof npoSodl NPOBOLET KOHTPORBHEA ONKT
¢ USABK) ONpeleleHHs COAepHAHHA cepefpa B oxkNeH caanna. Pezyin-
TaTh EOHTPOALAONG ONBITA BHYNTAWT HI PE3YAbTATE ZHAMHIA BHCMY-
TOBOID KOHLEATPATA.

[Ipn maccosod gone cepedpa 470 r wa | v xoRuedTpata # GoJgee
ONHOBPECMEHHO ¢ ANAAHSOM BeIyT FONTPOJIsEYI0 npofy AAs onpemede-
MHA moTeph cepefipa NpH Kyneanpobaiid, Kontpoasiylo npody cocTas-
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C. 4 TOCT 28407.4—80
-r;"._l...u i
TAOT Ha cepefpa, BIATOrD B HOAHYECTBE, NPHOAHINTENLHO pABHOM
KOMHYECTBY cepefpa B aHaJHIRpYeMoM KOHUeRTpate [fme HABECKH),
Kamiyio HapecKy 3aBepTHEANT B CBHHLOBYW doasry maccoll 30—35 r
gnuuemam B MydeibHYIO Neds HA KaneAb BMECTE C OCHORHEIME IpO-
B MM,

[lorepn cepefipa OPH KyNeAHPOBAHHA KOHTPOALHON npobH npH-
GapaawT K pesyisTaTaM OCcHOBHON npolbm,

2.3. Obpaforka peayasTaTos

2.3.1. Maccomyir aoawo sonota (X)) B rfr seyucamor no dopMyae

I.=—""'mu I
i
TAE My — MAacCa 3010TA, MT;
M — Macca HapeckH npolbu, r.
23.2, Maccosyw goaw cepebpa (X:) s rfr suaucanior no fopayae
X— (P — Mg — g+ oy} - 1000
i

rie i) — Macca 3oA0TOo-CepedpRHOrO KOpoAbKa, Mr;
My — MAcCa 30J0TOH KODPTOYEH, MT;
iy — Macca cepefipa B KOHTPOJARHOM ONLITE, MI;
My — Macea norepd cepefpa NpH KyNeJHPOBAHAH KORTPOAbHOR
npolbl, Mr;
m — Macca HaBecHH npofw, r.

2.3.3. PeayabTarel BHUYMCTEHRA ORDYTARIOT A0 MOS0 LeciTHY-
HOMD 3HAKA TPH MaccoBofl Aode aojora u cepebpa a0 100 rfr 5 8o
Oengro 4HCa nops maccosofl dode aodota B cepebpa cemme 100 rfT.

234, PassocTs MeNIy peayIbTaTaMH BapajtedbiHX  O0pelele-
HHA H ABYX aH2H3GB 304074 B cepefpa He ADAMHA NPEBHLUATE 3HA-
HqeHHE JONYCHAEMHX PACXOMIeHHd, npHBeleHHENX B Tadbn. 1 u 2.

Tatapma |l

AoiyvoeasusE pACKOKOIBIIHE PEIVALTOTOR
Maccoran zoar aoaoTs, Tr MADAAARALHLE GNpEIETERHd
B OPEIVAETATCR &4EANHIGE, IT

Or 0.5 g0 1,0 pxaog. 0.4
Ca. 10 » 20 » 0.6
» 20 50 = 1.0
» b0 = 100 = 20
*# [0 » ARG ® 3.0
* 200 » 400 > 4.0
» 400 » 800 > 3,0
* BOD » 10D * B,
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MoCT 28407.4—B8% C. &

Tadamwa 2
IMosveraslion DACEHEIRENE DEIVIERTATOR
Macoowan gaaw  cepefipa. £t liapadieshinl ONDELESEHER
N pEIFsLTaTOD aHAnNEMOR, T
Or 10,0 1o 20,0 mxawu, 4.0
Cu, 200 = 300 » 6.0
» 200 » TOD  » 12,0
= J00 = 150 ¥ 18,40
» 160 » 400 > 5
s it = 500 E 30
= 5 » DD » L)
» 1003 » 2003 = 70
» XK &)

2.35. Kowmpoas GpassipBocTH pe3vibratos amasdza — oo FOCT
28407 .0.

3. MPOBHPHO-¢OTOMETPHYECKHAR METOA OMPELEJEHHE 3I0J0TA
(MPH MACCOBORA OONE 3OMOTA OT 0,02 L0 0.5 vT)

Metoa ochobak na ofpazoBaHHH HIBJASKAEMOID TOAVOAOM KOMI-
NERCA IOJ0TA ¢ KPHCTANAHYECKHM (HOJNETOBLM H HIMepeHHH ero on-
THaecKoil naotHocrd B obascre anuf sone DEO—GI0 nMm.

JoaoTo ¥ cepedpo NPEABAPHTEILHO OTASAANT OT CONYTCTRYIOULHXE
HOMIOHEATOR METON0M I]Pﬁﬁﬂpl]ﬂl:l’ MAEBEH.

Cepefipo onpelefflor No PA3HOCTH Mace lonorTo-cepelpaHoro wo-
POILKA H 30J0Ta, HaldeHAACro QOTOMETPHUECEHM METOAOM.

3.1. AnmapaTtypa, peAKTHEM H PACTBOPH

Jlas nposejenHa aHAAR3A NPHMEHAIT ANNAPATYPY. PedKTHBH H pa-
CTBOPH, YEazanfue B M. 2.1, # I0BOAHHTEARHO:

BOTOSMEKTPORGIOPHMET];

kacaoTy azotHyie no FOCT 4461 w pasGasnennyw 1:6;

kucaory coaauyw no NOCT 3118 u pasfapaentyo 1:1u l1:7;

CMECh a30THOM B coamHof  KHcJoT B OTHOomeHWH |:3 (uapckas
BOJdKa) H cMmeck KHchor, pasbasaednvie | 1;

HaTpui xnopuetei no FOCT 4233,

BoJopona nepexknck no FOCT 10929;

roayoa no 'OCT 5789

KpHCTEAAHGeCKHE $uodeTossid no TV 6—09—4119, pacteop ¢ Mac-
cosofi  momed 02%

CTAHAAPTHHE PACTROPH A0JOTA:

pacteop A: 0,05 r somora pacrmopstor 8 10 cm® napexoll nogxm
A BLINAPHBAKT HA BOoLAHOR Game 10 BAaMHuX conell. Hobapagior 3—
6 cm® consHOf KWCAOTH ¥ BHOBL BEIIAPHBAIT A0 BAAMHOND OCTATHA.
Mpuansawr [5—20 cw? coarrof kucnoTw, pasbasnedwod 1: 1, Harpe-
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C. § NOCT 5407 4—KY

BAKWT A0 PACTBOPEHHA coach, npubasastor 100 Mr xaopseToro HAaTPHA,
ORJIAKAAKT, TEPEHOCAT B MEPHYH KONGY BMECTHMOCTHIO 50 cM®, paa-
BaBAR0T A0 METKH CcoMfHOR kAcAoTofi, pasSasaenuod | : 1, u nepeme-
unEaior. | em? pacteopa A conepmnr | ur sogora;

pacteop B: 10 cq? pacTeopa A nomelaiwT s MEPHYID KONy BMECTH-
mocTein 100 I:'M.S:I JJEF!ﬁ-EEIJ‘.IHHJT 00 METKH COAARON KNCAOTOH, paadas-
aewol 101, W nepemewnsawt. | cm® pacreopa B conepaur 0.1 Mr
A0A0TH;

pacteop B: b cu? pacreopa B nomewmanT B ¢TaKan BMECTHMOCTEIO
50 cM? H BHNAPHEANT HA BOAAHON GaHe 10 BAAMKHNE coneH ITprAH-
Bawt 1-—1.5 em? maperoll BOAKH H BHOBL BHOAPHBAKT A0 BJA4MKHOD
octatka. [lpuansgwr 5 maneas paaBaenentuoii 1: 1 cMecH KHCAGT, 38-
TeM 125 oM CoTMBOf KHCADTH, MEPeHOCAT B MEPHYIO KoAGY BMecTH-
mocTeio 100 oy, pasbapanoT BOAOR 10 METKH H TNepeMenrHBaior. | cm?
pacTeopa B cogepmur b Mur avaora, Pactsop B rotosar B desn npa-
MEHEHHHA,

4.2, NMporenenne avaansa

[lpn maccopod noae sonora ot 0,02 Ao 0.1 v/t amanws nposoasr
MapaJAIeJbHO B INECTH HABECKAX, NPH MACCOBOH A0AE 2OM0TH CBBIILE
0,1 rfT — B Tpex Hapeckax.

CnazpieRke HABECKH © WHXTON, KYReARUHIO CONABA HA KanesH
MoNyYeHHEM 30J0TO-CepeGpAHOTD KOPOABKS (POBOAAT, KaK VHAIAHO B
m. 2.1, 3atem ape soaoTo-cepeSpRHBIE NAACTHHKH 0P COLCPRAHHR
sodota Ao 0.0 rfT HAR oaWy npu cofepmaHMd 30AcTa cewnme 0,1 pfT
TOMEIAXT B CTAKAH BMECTHMOCTEI 50 cM® m pacteopawT B 3 -4 cad
ropatedl asorHoil kucaoTH, pazBasncauofl 1:6. [ocae pacTeopenus
cepebpa pacteop octopomuo cansawr. K octatky npuansamt 2—3 ou?
LapcRoil BOAKH, TPHOARAAKT HA KOHYHKEe wiatens 20—30 ur xiopn-
CTOTO HATPHA H HATPeBAKT Ha BoAAHOR GaMe Io PACTRODEHHA 30J0-
THX Koprouek. PECTEOp BHNAPHEAKT 10 BIAMHHX codel, 3aTeM npo-
AHBAKT NMATH KEMETh CMECH KHCHOT, pastabreaniof 1 :1, 4 cw® congaod
KHCAOTH, pasfasmesnod |1 17, mepedochT B IeIHTENLEYH BODOITKY BMe-
crumocTeio 100 cM® 1 pasfasasoT sodoft Ao ofivema 40 cm® ITpraw-
BAWT MECTh KAmedh Nepeddch Bofopoda, 25 em? toayosma, | om® pac-
TEOPE KPHUTAAAHYECKOTO GHOIETOBOrO H IKCTPATHPYRIT 50J0T0 B Te-
YEHHE | MHH.

JECTRAKT CAHBAKT B CYXYW Wonby BMecTHMocrhio 100 cm® w aa-
KpHBAIOT crekasusol npofrofl man TaMnomoM «3 sathl Yepea 30 mun
HIMEPRIOT ONTHYECEYID OJAOTHOCTE PACTBOPA HAa (OTOINMEKTPOKOAODH-
METPE B KMEBCTAX € TOAMAHON NOTACILAMINErs CRET cA0A pacteopa 20
Han 50 MuM.

PacTaopoM cpapHeHHA CAVHHET TOAYOJ.

Magey 30J10Ta B SKCTPaKTE HAXOANT MO rPagyHPOBOYHL M rpadu-
HiM.
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FocCT 28407.4—88 C. 7

3.3. NMocrpoesse rpaayHpoROUHMY rpadpukon

Jas noCTPoEHAA TPAAVHPOBOYHEX TPadHKOBR B NATH H3 WECTH A
AHTEABHEIX BOPOMOK BMecTHMocTsio 100 cM® nocnegosarensHo orMe-
preawy nhnerxkod 0,2; 0.4; 0,8; 1,2; 1,6 c»* cramaapTHoro pacTBopa
B aas xwosetw 40 mm, wto coorsercraver 1; 2; 4; 6 5 8 MEr soa0Ta #
1,0, 2,0; 3,0; 40; 5,0 cu* crannaprioro pacteopa B nas kwsers 20 wm,
Ty coorsercrByer 5 10; 15; 20 1 25 wmur 3onoTa.

[TpraxeawTt no 4 cM® coAsHol KHcaoTH, pasGasaednod |7, paa-
fasanior Bonofl 1o ofwema 40 oM? ¥ manee IPOIONKAIOT, KEK OMHCLID
B m. 3.2 Mo ponyyeAHEM 3HAYECHHAM ONTHYECKEX NAGTHOCTEN W coOOT-
BETCTRYIIIHM HM COOEpHAHEAM 30J0TA CTPOAT FPAAYHPOBOYHLE FPa-
pHKH.

3.4 OfpadoTka peiyasTaTOR

J.4.1. Maccosyw 1oaw soqora () B8 rft BEUHCAAKT Mo GopMyae

Iy

.:TH = E]
Tl

FRe M) — macea aodota, HafiieHHAR N0 TPAAVHPOBOWHOMY Tpadm-
KY, MK,
M — MACCA HABeCKH npofu, T
3.4.2, Pasznocth Meay pe3vALTATEMH NapaatelsHbX onpeaeentd
H MBEYX aHAJNHIOB He J0MHHA NPeBHNaTh SHANBAHA ADNVCKACMEX pAac-
XOowIeHHl, NpHBe eHuNX B Taba, d.

TaGanoga 3

MnaychprMot T0eX0H LENIBE PEIYILTETOD
Flaceoia# 088 wheta, &% HETE R ER TR st TR E R T Y
H [Ea7aWTaToR DHBAREIR, HT

O 0,02 mo 005 pEare, 0,03
i & 0,04

3 0,1
& * 0,3

o 3.4.3. Kowrpons DpIBsdAbLHOCTH PESYALTATOB aHaauia — no TOCT
407.0,
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C. B NCT 25407 4—KB

HHPOPMALHOHHBIE JAHHBIE
1. PAIPABOTAH H BHECEH MuuucrepcTeom metaanyprus CCCP
PAIPABOTHHKH
Jl. E. Boxpwwepa, kapd. xum. Hayr; A. K. Kyxapes

2, ¥TBEPAHJIEH H BBEOEH B OEACTBHE MNMOCTAHOBJE-
HHEM locynapcroennoro komurera CCCP mo ynpasgennw Kaae-
CTEBOM MPOAYKHMH W crawpapram ot 25.12.89 N 4091

3. Cpox pepeoil nposeprw — 1995 r.
[HepuosudHOCT: NPOBEPKH — B Jer

4. BIAMEH OCT 45—136.4-—74

CLCBIAOYHBIE HOPMATHBHO-TEXHHUYECKHE HLOKY-
MEHTbI

&

CHicamaangag HTAL
1a |-.||1lq,||_|¢||':- AaHy CERAHA Hosep aymkTs

— - e e — — — o -

FoCT 3va—77

roCT 4168—719
FOCT 423377
FOET 446177
rocT 468974
TOCT 510085
FOCT G7a—76
TOCT Gl 5—a60
FOCT GEiG-—-AR
'oCT B420—77
rOCT 314780
FOCT 919977
rolT [LTa—8h
ToCT 1092576
[¥ G—i8—4119—Th

£l L b3 T B T b 0 D S B G L0 Tl RO
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