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CHEMICAL REFINING PROCESS FOR Pb, Au ANBD-Ag RECOVERY
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2—-Summary of Condrtron% ‘*] .
3 Tge‘B(IOerrment,él condrfrbns %n be summarized as — f
g £I:“ ching of lead-sulfate: S:L ratio = 120 NaCl 0 g/l; [temperature 80°C Ieachrng trme
3 20 minufes. . " WY ek <2
(L fe ching o([ gold and silver: S:Lratio=1:5; S,0 concehfrati@n: 50 gll; actrvatorconcen"%ratroaD,S_g/I —
atalyst conge tration: 2.0 /I lixiviant concentrati erature: 50°C; leaching time: 48 h.
- Iéc | 4SA 100 gll, Pb 100 g/l; Organic additives:

sity:1.5-3.0 A/dm?.
Iphate solutroh_
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tro ielded refined-lead cathode. If should be néted.that, aftes‘ﬁrecrprtﬁtron and epa(aklon of lead |car onate] """]: OHyte
| f-J»t tidm chloride solution s original compdsmon by | the addrtlon of make vp eagents and rRed for .- : 3 urrent dens .
another lead-sulfate leaching ‘ ~ i y |\ S 3 |0ngram
The solid residue. obtained after-teaching lead- sulphate' eachedjn throsulphate solu n, lwith the addition &f an~ —— — e F-— I :
activator, a catalyst and lixiviant for gold, to yield a thiosulphate solution of gc?l'd silver. Since the content of gold-and™=—— —— ]
- silver in solution is low (below 1 mg/dm3), they are first telectrolytrcally concentrated on sté athod\e_ and then reTrned to\\ ~ T 1 /
pure mefals using well-known chemical methods. - | ,'4 e
Y "Safter the eIectrontrc separation of gold and silver; thiosulphate solution is recy‘c—le/d to-the ach_rEg st P. /"\_’_’ l : ’
//jedex re, complex sttuct\ ‘reachr}'rg resrdue electrolytic refining ' 5 / 4 ,
INTRODUCTION | &% . T 8 i | | T~
% = - B p — — — I
In the MMI Bor, laboratory- scale bro](eachtng testwork was carrred out on the polymetallic "SEDEX"-type of ? — -
polymetallic material, bearing more than 10%-o uable non-ferrous and-preeious metals [1]. In addition to / e e . - 2
copper zinc and iron, which are extracted biologically Was, it also_contains other useful components which ; .
remain in the solid biological residue (namely lead, gold and Sllv‘er)\"l ~ o) ,,. &3 S ! 4
MATERIALS AND METHODS B — B — | /
The biological residue was processed in two phases: \\\_ — ™ }\& —= \
11 Chloride leaching of lead-sulfate B e e 2 . e
A solution of sodium-lead-chloride (NaPbCl,) was obtained by the chloride leaching of the bioleach residue%\“f e | \'e,--\
Atfter filtration, lead .carbonate was precipitated from the resulting sodium-lead-chloride solution using A ~ ¢ ~ _ -
saturated sodium carbonate solution, while gold and silver remained in the solid residue [3-6]. N Figure 11 Technological scheme 0 ach solid residue treatment
After separation of-the lead carbonate sludge, the pH of the filtrate was adjusted to its orlglnal V RESULTS AND DISCUSS[ON e
recycled to the lead SLTfateIeachrng step. The lead carbonate sludge was melted with the a n of flux and >y s .
reducing agent, whereupon élementary lead was obtained which was poured into anodes. During the chloride Ilzrelrtmlﬂary results of bioleach soIrd‘re&due\tr\eatment are as foliows: — :;\,\\
leaching of lead sulfate, small amounts of other residual metals from bioleaching (Cu Zn, Fe and others) are ers q ph atS% litv 99.95% Pb e, ’, B = T
also leached, and a fraction of it foIIost\the lead during precrprtatron and melting to end up in the lead See?:on: da Ohaiequal ¥ 2SO g | S : E ‘5-‘\\’
o S ™ -Copper-gulphate guality 98% CuSOx5H,0 Yo b S =
To obtain pure lead from the cast lead anodes, a- Lead c( hode of commercial quality was obtained by _Gold powder, quality 99 9% AL Y B g ~3 2 .
electrolytic refining. The electrolytic refining of lead anode\s was carried out in a methane sulphonic acid Silver powder, quality 99.8% Ag. ~
(MSA) electrolyte (a solution of lead carbonate in methane sulfonrc\acrd) [7.8]: During thiosulphate leaching, recovery of gold and silver was over 90% and 80%, respectlvely &
2 - Thiosulphate leaching of gold and silver from solid residue ™, Reagents consumptions:
The solid residue (obtained after chloride leaching of lead sulphate) was leached in thiosulphate solution, L. For Cu regeneration from cathodic-deposits is consumed 0.5 cm® 96% H,SO,peEg CuSO,x5H,0,
with the addition of catalyst, activator and_lixiviant. After completion of leaching, the resulting solution was 2. For Au regeneratlor; from cathodic-deposits is consumed: e
filtered off, and the electrolytic deposition of gold, silver and copper on a steel cathode was performed. The -HCI (36%2)6-0 cm” per g AU,
remaining thiosulphate solution, after electrolytic deposition of metal from solution and after adjustment of its -HNO; (65%) 2.0 CT pergAu,
composition by make-up reagents, was recycled to gold-and silver leaching [9]. -CeHgOs (Pa > 99.5%), ascorbic acid, 1.1g per g Au. |
The cathode was dissolved in 30% sulfuric acid and the insoluble remnant contained a mixture of gold, silver 3. Fﬁlr\l'ag r%%e/neia(t)lon ?trom ca'tat\hodrc-deposns IS consumed:
and residual non-acid-soluble impurities: From this, silver was firstly dissolved and refined to commercial :NaCIS(S(99%;)O %gcnp:efgta% 9,
quality by known chemical methods, followed by the similar extraction and refining of the gold content. -C.H,,0, (99.0%), dextrose, 1.0 g per g Ag. = =2
BACKGROUND OF Pb, Au and Ag RECOVERY AND REFINING 3 3 Based on the results from this work, we suggest the Scheme of bloleachm%solrd residue tréatment for
17 Process Chemistry 5 =~ obtarnrng high grade Pb, Au and Ag which is presented in Fig 1. g ﬁ—; *
Lead occurs in the solid bioleach residue as lead sulphate (occurring in the ore as lead sulphide Je CONCLUSION 3 ’
- oxrdatrve broleachrng process). Sodium-lead-chloride solution [2].Is obtalned by chloride , ?9 . L_, . Lead was recovered from the residue of a polymetallic ore, aftef the extraction of copper and zinc from it by
1ol cording to the foIIowrng reaetron bl — bioleaching-Atleast-90% lead-extraction-could be achieved-usingsghlesde=selution. P £
_—— == 2gFollowing the precipitation of lead carbonate from the solution, if was pestored with make- up reagents and
-, ' :’f‘ recycled to the lead sulphate leaching step. - BT T
n (1) From the solid residue, after lead- -stllphate” removal, ai mrnrmu-m of &% of éé‘rd and 80% of silver were
h{be val"nzed as several product such as lead _extracted by thiosulphate leaching. (,~ E’ 1 E ’] |
=% 4. After electrolytic deposition of metals (Au, Ag andgu) from" the=thiosulphate: solutron-msulphate E
NanCI +Na,CO, Y P b g i a (DB | pet solution was recycled for gold and silver leaching aft ditior of Tmake= upreagents S e,
PbCOS\"( Pb O 2’5’44.0 o3 == (3) n‘] .."T [ 5. Copper sulphate, which is added as an- gﬁi/at’qr M STve %ng—oan—@ *
>PbO + C V y“P b 40 - - ,*;’n ‘@r) ﬂ ”' P e regenerated and recycled to the thiosulphat Ieachm%r
2 Ly "3"!'-";”‘ ’rne results of this-work offer one possible. roui for tFTe qg-re |due'>fr,om SEDEX typ ore.
Cathode lead is obtained by the eIectro?srs férdﬁie Ieéd (whrch IS obtarned by‘thereduCtIYze_nLI'tmg“I" --‘Th|s-art1cte addresses the extraction-of three Jor valuab e. e y the xtractrpn and refrnlng oj~Rb—
lead oxide), accordlng to the followrng»r action: a5 4 ! —and Ag, and Au by chemical methods) H| h ewténts*of reco ery !chre ed Ey using environ talty —
Cathode: Pb(CH3803)2+2el¥ ~@:L;;sm‘ H-*_ W'human HenHlSeehnoioges, =3 - ' S
Anode: H,OY i .,0 JH+ 408 %i# 3 n(t: WLE]QBEMENTS <D S 2 : A
Electrolyte for electrolytic refrnr g!?. ' “This wo‘r‘k\arose frd the results wrthrn th - HOIQZ peaf Project, .}IntMet, "Integrated
methane sulfonic-acid, QCCOI’degr r%’.._.f Innovatrve—Me‘taHurglcal System o t\BEnefrt omplex and Low Grade Ore and
PbO + 2CH3SOSH Ve 7P Q;SO@ - .;; Concentra:tesh?(t:ollqgaﬁo 62%3,}5 Thea P Olel\r/| IS publrzhl\eldtvxlllrt ,e pt /rpislgion ‘ ftI)ntMet consortium
 PbCO,+2CH,SOH ¥ PI 3()@%' | participants, Mintek Ra _urg rrc ‘ar} Ining an eta urgy nstjfute Bor, ’; erbia.
After the chloride leaching oftead(s $ulphate e sojlﬁj-resrdue |ncr REFERE,/QES ‘3_,'f ’
- and the grains are opened. fafter e_c,._broje chhrrde R;,aohr % = ;»V’C/ n, MLRaTj ﬂ(u ias r\/hTorQ/@}/tI:\retkov{] , »Z4Ac, and Iron Br@eachrng“fn%ﬁ :
::/ sulphate), so that it is possib hie a;hh,rghexte f; oldFaRaSilver, & SulphideConcentr a t,e/‘T ans ac {jr 0 N Syy NoT4fer T US, Me & a I s- S
After-bioleaching of the ore and chlotide leathing™of tf Ieadéutphate the throsulphate Ieachr,ng of g J_ _and. ] \ ‘2 V. Con Pesovskr V- Cvetkovski Z. Shano }3 e m@S D& 9 u 'DOS’? ho- o 0 v ik ;-:-’:
silver_from-the.remaining residue was carried out (with the addition of catalyst, activator and lervrant) The'“’ |S D1 mr t rOdjreevtii bptimal lova| u § eolfosuliata @W?Lom r}atruumf hb” _//99-‘ S

Weaclﬂ'ﬁg ongId and silver takes place according to the following reactions:
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3. Patent U.S. 7985277, ProcesS tor extracting gold from gold-bearing ore
—_bttps://www.google.com.ar/patents/US 7985277
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4AU° + 83,07+ 0, + H,0 )»,Yei @It S40H | |
\ 4A 0 + 8 03 + 02 + HQU 2@3 'S40H ' = _."1‘_.':5'-""
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y 4 foIIowmg reactions:

Cathade: [Au(S,0,),> +eY Au 2S,0,>
[Ag(S, 038 + eY Ag 2S,0.%

Cuz* +2e Y 6w

Anode: 40H- - 4e YO+ H,0

' “w‘.

The thiosulphate solutron ‘afterel ctrontrc extractron of metal from solution” and after adjustment of. |ts
composition by-the addition of ma ’“‘i“ eagents Is recycled to gold and silver leaching. Copper-sulphate is
used as an activator-in the process of leach J Au and Ag- The electro-deposition of Au and Ag on the steel
cathodes also leads to the electro- deposrtron o F CUE treatment of the cathodic deposit, Cu is transformed to

copper-sulphate again and is returned for a new cycfe Ofthiosulphate leaching (9).
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