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The experiments on the application of activated cyanic
solutions for hydrometallurgy processes confirmed the
necessity to introduce a stabilizing additive, since the loss
of the reactivity of solution occurs due to the
decomposition of peroxide and superoxide compounds.
The search for stabilizing additives for cyanic solutions
activated by electric discharge has been performed in the
present work.

The data on cyanidation of ore concentrate are given
as an example. It has been registered that K,HPO,
concentration increase from 0.2 to 0.6% leads to the
increased degree of extraction of noble metals, but further
growth of concentration up to 0.9% is excessive and
causes the reduction of the extraction percentage (Fig. 2).

It has been proved experimentally that the
introduction of additives into the reactive medium
provides stabilizing action on the active components and
favours the increase of the hydrometallurgical process
efficiency.

The application of potassium diphosphate as a
complexing agent in order to prevent the homogeneous
decomposition of peroxide and superoxide compounds
reduces the impact on the reactive system. Hence, the
introduction of 0.2% K,P,0; results in insignificant
protective action. Sodium phosphate (Na,HPO,) and
potassium pyrophosphate (K,;H,P,0,) have similar impact
on active components.

Tripolyphosphate provides intermediate stabilizing
action as a stabilizer. The optimal content falls into the
range 0.4-0.6%. The application of trisodium phosphate
(NazPO,) as a complexing agent leads to maximum
increase in the stability of activated solutions in the
process of cyanidation of ore concentrates, which
explains the most effective usage of peroxide and
superoxide compounds and, consequently, the increased
process efficiency.

The stabilizing action of the studied additives on
peroxide and superoxide bonds in the activated solutions
has the following dependence:

(K4P207) O (NazHPO4):

:(K2H2P207) 0 (Na203 Sn) 0 (Na3PO4) 0 (Na5P3O 1 ()).
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B poéomi écmanosneno, uio 0606’ a3koeum ona po3uuHie
AKMUBOBAHUX Ni0 Oi€I0 eNeKMPUYHUX PO3PA0iI6 € BUKOpUC-
mauua cmaodinizylouoi 0obasku. B axocmi xomnaekcoymeo-
PI0I04020 KOMNOHEHMA  3ANPONOHO6AHO  GUKOPUCHIAHHA
nonighocpamie. Bemanoeneno, eniue Konyenmpayii okpemux
KomMnonenmie Ha cmadinvricmey nepekucHux cnonyk. Haioinow
O0UINTbHUM € BUKOPUCIM AHHA MPUHampitl ghocghamy.

Kurro4oBi c1oBa — pyHUII KOHIEHTPAT, aKTUBOBAHUH PO3-
YHH, EJNIEKTPUYHI PO3PSIH, NEPEKHCHI CIIOIYKH, HaIlePeKHCHI
3€IHaHHSL.

l. BcTtyn

B nanmii yac nepepoOKa OiIBIIOCTI THITIB 30JI0TOBMICHHX
Py 3OIFCHIOETBCA 3a JIOIOMOTOHO IIAHICTHX PO3YHHIB
JyHHUX MeTaiB [1-2]. [0MOBHIM TEXHOIONTYHUM HEJIONIKOM
METO/Ia € TPUBAIICTH TPOLIECY, sIKa B IPOMUCIOBUX YMOBAX
MOXKE JIOCSATATH ACKUTBKOX mi0. JIys migBuIreHHs edeKTHB-
HOCTI TIPOIECY BWJIYIOBYBAaHHSI BUKOPHCTOBYIOTH TIEPOKCHT
BOJIHIO, OJTHAK HOTO 3aCTOCYBaHHsI TIOB’SI3aHE 3 TPYAHOIIAMH,
BUKJTUKAHUMH HOTO TOKCUYHICTEO | BUOYXOHEOES3IIEUHICTIO.

AJBTEpHATHBOIO MEPOKCUAY BOIHIO € BUKOPHCTAHHS
PO3YMHIB aKTUBOBAHMX I/ JI€I0 €IEKTPUIHUX PO3PSIIB.
B mporeci Takoro akTuByBaHHS y BOJHUX PO3YMHAX Bif-
OyBaeThCsl HAKONUYEHHS PaJIMKalliB, IIEPOKCHUIY BOJHIO
(H,0,) 1 maamepukucHux crnonyk (HyOs), ski 3aBmsku
CBOIM OKHMCJTIOBAJIGHAM BJIACTUBOCTSIM BiITPAIOTh BaXKIUBY
POJIb B IiIBUIIEHHI HIBUIKOCTI PO3YMHEHHS JOPOTOLIHHUX
MeTaiiB. BijoMo, 1110 peakiiiHi pO3urHH TiJpOMeTaTyprii-
HHX TIPOILIECIB MICTATh JOMIIIKA BaKKMX METAJIB, SKi
MOXYTb CIPHUSTH PO3Maay MEPEKUCHUX Ta HaJIEePEKUCHBIX
CIOJIYK aKTHBOBAHOT'O PO3UHHY.

B 3B’s3Ky 3 IIIM METOIO pOOOTH € MOUIYK CTaduTi3yIo-
4ol M00aBKU TNEPEeKUCHUX Ta HAIIEPEKUCHBIX 3’ €IHAaHb
PO3YHHIB aKTUBOBAHMX I/ €0 €JIEKTPUIHUX PO3PSIIB.
3 1i€r0 MeTor OYJI0 IMPOBEICHO MOCIIIKCHHS PsAAa MOIi-
¢docdariB Al yCyHEHHsT HETAaTUBHOTO BIUIMBY Ba)KKHX
METaJiB i X CHOJYK, MPUCYTHIX B peakiiHUX PO3YMHAX
TiIpOMETaNyprifHIX MPOIIECiB.

II. MeToauka gocnigxeHb

B sxocTi moCHipKyBaHUX IOMIIIOK Oy BimiOpaHi
HACTYITHI PEYOBHMHH: Kaiil (ochopHokucnmii mipo (kamiii
audocdar) (K,P,0;), optodochar natpito (Na,HPO,),
TpuHatpiii Qochar (Na;PO,), Tpunomidocdar narpiro
(NasP;0y), kamiit xucnmit mipodochar (K,H,P,05);
cranar Hatpito (Na,O;Sn). JlocmipKkeHHs IPOBOIMIIKCH 32
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JIOTIOMOT'OI0  YCTAHOBKH, sIKa CKJIaJa€ThCs 3 CKISIHOTO
peaktopa giamerpom 0,08 u ta Bucorow 0,15 M, B sSKuif
BMintyBaiu 0,2 1 aKTHBOBAHOT'O I[IaHICTOTO PO3YUHY MPHU
CHiBBiJHOIIEHHI TBepie: po3unH 1:5, Ta HEOOXigHY
KOHLIEHTpalito J00aBKH IPH MOCTIHHOMY NepeMilllyBaHH|
MIIIIAJIKOKO Ta 3aJaHiii Temmeparypi. [Ipoiec akTUBYBaHHS
BOAU TPOBOJWIN 3a JOIMOMOIOK EKCIIEPHUMEHTAIBHOL
YCTAHOBKH. B pe3ybTati Aii eNeKTpHYHOro po3psay B piau-
Hi yrBOproerbest 200-600 MIr/n mepoKCHUIHUX Ta HaIIepe-
KUCHHX 3€]IHaHb. BH3HAueHHs KOHIEHTpalii OJaropomHux
METaJiB TMPOBOAMIN 32 JIOMOMOrOK METO/IY HAIiBKUIbKIC-
HOT'0 XIMiKO-CIIEKTPaJIbHOr0 aHai3y.

[ll. EkcnepuMeHTanbHi pe3ynbTatu
Ta ix obroBopeHHs

ExcrieppuMeHTanbHO miATBEp/XKEHA HEOOX1MHICTh BBE-
JIeHHsI CTabuTi3yl040l J00aBKH, Tak SIK MPU BiJCYTHOCTI Yy
PO3YHHI OCTaHHBOI MTPOLIEC BUIIYTOBYBAHHS NMPAKTUYHO HE
B1IOYBA€THCH, IO MTOB’SI3aHO 3 BTPATOIO PEaKIIifHOI 3/1aT-
HOCTI PO3YMHY B HACIIZOK pO3Maay IEepeKHUCHUX 1
Ha/INEPEKUCHUX 3'€HaHb IiaHyBaHHs (puc 1. kpusa 1).
Beenenns 0,2% rigpodocdary Kamiro B aKTUBOBaHHH
pO3UMH crpuse cradimizamii aKTHBHHUX KOMIIOHCHTIB
pearyiouoi cucremu: depes 1,8-10° ¢ micis moyatky peak-
ii iX BMIiCT 3MeHIIUBCS Ha 39%, yepes 3,6'103 ¢ Ha 66%,
a uepe3 14,4-10° ¢ B posunni sanmmaerses 18% mepexrc-
HuX 3’emHaHb. [Ipu 30inbmieHHi koHieHTpamii K,HPO,
craliizyroya Jis 3poctae. 30UTBIICHHS KOHIICHTPAIT 10
0,9 % 3HMWKye cTabLIBHICTh MEPEKUCHHUX cHONyK (puc 1,
kpuBa 4). OueBumHO, 1m0 BMicT mipodocdary kamiro B
kimekocTi 0,6 % IOCTaTHBO A 3B’SI3YBAHHS TSHKKHX
MeTajJiB, sKI MICTATbCI B pEakliiiHid cucTeMi, B
KOMIUIEKCHI 3’ €/IHAHHSI.

—

(1] 2500 S000 TS00

T. C
Puc. 1. 3anexcnicmo wieuokocmi po3xiadetts nepekucHux
ma HAONepeKUCHUX CNOYK peaxkyiiinoi cucmemu 8io
xonyenmpayii KoHPO,: 1—0%; 2—0,2%; 3 — 0,9%; 4 — 0,6%
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Y sKOCTI TpUKIAAy HAaBEICHO JaHHI IiaHyBaHHS
PYOHOTO KOHIIEHTpATy Pi3HOro MoxopkeHHs. Excnepu-
MEHTaJIbHI JOCHIDKEHHS BILIMBY CTa01J1i3yI040Tr0 KOMIIO-
HEHTa Ha CTYIMiHb BWJIYYCHHS 30JI0Ta 3 PYIHOI'O KOH-
LIEHTpaTy CBiA4aTh, IO HPU 3OUIBIICHHI KOHIICHTPAIIi
K,HPO, Bix 0,2 mo 0,6% cTymniHb BUIYyYeHHS OJIaropoj-
HUX METaJliB 30LIBINYETHCS, & MOJabIIe 301TbIICHHS
KoHeHtpamii 10 0,9% HaaIUIIKOBe W MPU3BOIUTH IO
SHIDKCHHS BiZICOTKA BWJIyYEHHS (pHC. 2).

Crynitb Bray4enns, X %
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Hac 0od0podKH BOIAH, T XB

Puc. 2. Cmyninw sunyuenns memany 6io konyenmpayii 0ooasku
KoHPO,: 1-0,2%; 2 — 0,6%; 3 — 0,9%; 4 — 6e3 0obasku

PesynpraTi  nOCHipKeHHS  CTaOLTI3YIOYMX —BIIACTH-
BOCTeH 00paHNX KOMITOHEHTIB HaBeeHI Ha puc. 3.

Puc. 3. Bnaus suda ma xonyenmpayii Oomiwiku
Ha cmabinizayito akmueo8ano2o po3uUuHy

TakuMm unHOM, craOuTi3yroya mis JOCHiIPKyBaHHX
JIOMIIIIOK Ha MEPEKUCHI 3’ €JHAHHS aKTHBOBAHUX PO3YMHIB
Ma€ HACTYIHY 3aJIC)KHICTh:

(K4P207) O (NazHPO4):
:(K2H2P207) 0 (Na203 Sn) 0 (Na3PO4) 0 (N35P3010).

BucHoBkuK

B poOori BcraHoBieHO, M0 OOOB’S3KOBHM IS PO3-
YHHIB aKTHBOBAHHUX IiJ[ JI€I0 CICKTPUYHUX PO3PSIIB €
BUKOPUCTaHHS CTaOUTi3yrouoi mo0aBku B sKocTi KoMIl-
JIGKCOYTBOPIOKOYOr0 KOMITOHEHTA 3aIPOIIOHOBAHO BUKOPHC-
tanHs nomidocdariB. Crabimizyroya aist TOCITIIPKYBaHUX
JIOMIIIIOK HA TMEPEKUCHI 3’€IHAHHS aKTHBOBAHMX PO3UMHIB
Ma€ HaCTYITHY 3aJIeKHICTb:

(K4P207) O (NazHPO4):
:(K2H2P207) 0 (Na203 Sn) 0 (N35P301 ()) 0 (Na3PO4).
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