I. of Karean Insl. of Resources Recycling,
Vol. 4, No, 1, 1995, 46-52

YR L

HAER FMX2RE RIEEY FHEo #E AT
G4AT - EHS - LY
PRAYATE ALBERAR

A Study on the Leaching of Valuable Metals from Spent
Silver-Oxide Battery

Kyung-He Park, Jeong-Soo Sohn and Beom-Sik Roh
Korea Institute of Geology, Mining & Materials, Minerals Utilization and Materials Division

2

gr

ZHFHLE £E% AAD Hshe AAols o] oF 30% o4 el al%ﬂl 01% Fvpd o Fe,
e BAo R dAdx A2 DA AEAA AT FHE FEe)LEE, ofd, B, U A E2
ZAbabgieh A4k A2 A A w2 x, Ak AR, Ao Sl St < fﬁi *JHP_S’J: o Ay At
925 40~-60C, WAFFE N, TAFE 10g/200ml8) 24 6470 &4 shg & FEEL Yehdsich
ow] &3t o} AL 99% o] Abe] AZ &4 vehl W, Az A Axe] o2 L2 Febslet 50% oI5l
e AEEE vehigln

ABSTRACT

After removal of mercury in the silver oxide batteries with the distillation process, the leaching of valuable

metals from the residue was studied. The distilled residue was reacted with the various HNO, concentration,
reaction temperature, reaction time and pulp density. It was found that the optimum condition for leaclung was
IN HN(},, 40~60% reaction temperature, 6 hours reaction tume and 10g/200ml pulp density. More than 99%
of silver and zinc were dissofved in this process while less than 509 of iron and nickel were leached
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Fig. 1. Typical of silver oxide battery
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Table 1. Characteristics of silver oxide batteries.
Type diameter(mm} | height(mm) | weight{g)
SR44W 7.9 36 07
SR1130W 116 al 13
380 I P F
SR1120W & 21 0.9
391 pa P 4
SRAZ0SW 9.5 % 06
371 - o %
SR44W 116 5.4 24
357 % “ %
TR1120 116 20 0.9
SRAZ1SW 6.8 21 0.3
_ SR6165W o 1.6 0.2

Table 2. Composition materials of silver oxide battery
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< F A & T Al H| (%)
o T A 3 2 0.14 341
% ol 0.0004 0.1
separalar 0.004 1.0
+ 5 ol (¥ 0.034 8.3
Tk | 0003 0.7
A KOH 0.008 19
Zn0 0.001 0.2
H, O 0.01 24
s 27|{Fe) 0.13 316
£ 7)(Ni) 0.07 17.0
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Fig. 2. Effect of HNO, concentration on the Silver
extraction(Temp: 80T, S/L: 10g/200ml, r.p.nw:
300r.p.m.)
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Fig. 3. Effect of temperature on the Silver extraction
(HNOQ, : 2N, S/L: 10g/200ml, rpm.: 3000.pam.)

4.1. 22| H&

4,11, BsbsEe] HE

Fig. 25 HFs-A|ake] wh2 Alabe] wert 23 A5
fol w)H = dag Falg Aelt) ol ¢ AYEAL
weew g, NS S 300rpm LE]ST FTHFEEE
10g/200ml(-5-<4 200mlel] #AF3-2 "] S73H2HE 10g
wWag shedch 2y el A B vpe) 3he] dAake] yEr)
N I ANal ASell= o2 FAZFe] Wlksh ubE
A17ke] 3087 o= 85%2] AE&EF Heolw, 347
Ao 95%8 AE&E Edo9 64 HESY
HE A el e o] WER AEES o & vk
el Ay BEE INe=R ¥E 434 AT T
AL Astde 22 ¢ 677 AZYl FEHA @
gk}, gtal, Al ade] gare N o] AY] FRelAe
H7mr IN2] FEdAe TAE vehde

Aae) ot BE4E  olde) R FEelLEE

o wel H3& o+ ok

4.1.2 HEEEe d8

Fig. 3& ub-&A| el whE vbg2E7h 20 A4
A ol i AR Al oWy Afaezs
AsgE ON, THFS 10g/200m], FHFEE 300

pmel gl M55 g 20T g0T7 A HaHA] 7
o] A2AFg gy THA ¢ 7 e v

Tewt BETE 2| (SR
of 24 7k A el 20) A& g% Eeh ot WAl Ao
Ao]AdrE 40~-80C A= 229 of¥e] 27
Z7] gkgkeh, ubEA| 3o £ 40T L= 56%,

Y
!
inf

tle

He
1A
aid



100+
8of
g [
% L
8 .
EBU:
1; L
O L
<?'Jﬂli-()—
L QOO0 5/2001111
. llll.llﬂg/zﬂﬂml
- oo 20g /200ml
20
N 0 T A O 3 S O I A A T A O T A I N A
0 1 2 3 4 5 ] 7

Time(hour)

Fig. 4. Effect of solid/liquid ratio on the Silver extraction
(HNO, : 2N, Temp: 60C, rpm.: 30r.pm)
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Fig. 5, Effect of reaction time on the extraction
{Temp: 807, S/L: 10g/200m], HNO, - 2N, I.pm.:
300r.p.m.)
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Fig. 6. Effect of HNO, concentration on the extrac-
tion{Temp: 80C, S/L: 10g/200ml, r.p.m.: 300r.
p.il., reaction time: 120min)
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Fig. 7. Effect of temperature on the extraction(HNO; :
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time: 120min)
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Fig. 8. Effect of solid/liquid ratio on the extraction
(HNQ,: 2N, Temp: 60T, rpm.: 300 rpm,
reaction time: 6 hour)
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