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Fig.1 Effect of gold concentration on gold deposition rate
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Fig. 2 Effect of iodine content in anode liquid on gold
deposition rate
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Fig. 3 Effect of n(I;):n(I') in anode solution on gold
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Table 1 Analytical factors and levels of response surface

2 MR M RS R A R

Table 2 Analytical project and test results of response surface

method
. Gold deposition rate/%
nifrrllt':lelr A B C Experimental Predicted Residual
value value
1 0 0 0 96.45 96.87 —0.42
2 -1 0 -1 89.1 88.91 0.19
3 0 0 0 97.32 96.81 0.51
4 -1 0 1 93.97 94.23 —0.26
5 0 0 0 96.33 96.84 —-0.51
6 1 1 0 86.4 87.31 —0.91
7 1 0 1 92.75 92.5 0.25
8 -1 1 0 92.02 91.91 0.11
9 0o 1 1 92.62 91.9 0.72
10 1 -1 0 92.33 92.68 0.35
11 1 0 -1 86.35 86.02 0.33
12 0 0 0 96.81 96.66 0.15
13 0o 1 -1 87.17 86.83 0.34
14 0 -1 -1 89.76 89.98 —0.22
15 -1 -1 0 93.04 92.33 0.71
16 0 0 O 97.12 96.68 0.44
17 0 -1 1 94.77 95.02 —0.25

method
Factor
Level 'M'c?ss f'raction of Anolyt? Cell voltage,
iodine in anolyte, n(L):n(I), UV, C

w/%, A r, B ’

-1 0.5 1:4 10

0 0.6 1.6 12

1 0.7 1:8 14

W S YRR N 5 & R AT BB G, 15 H
B EA TR N s ¥=96.81-1.29w—1.59r+2.59U—
1.23wr+0.38wU-0.14rU-3.07w*2.79*-3.1907.,

MNIENA 7 RS AR (R AR 5 1 7 22 G M el 0, AL —
IR A(P=0.0003). B(P<<0.0001). C(P<<0.0001)50
B3 R HIT AB(P=0.0025)5401 53, AC(P=0.1959)
F BC(P=0.6170)FM A2 —VKIi A*(P<<0.0001)-
B*(P<<0.0001). C*(P<<0.0001)§mitlk &2 . HHE 2%
ANGHE a=1.29. b=1.59. ¢=2.59, AJHIKZKMERN
KAN: R8> FHGR n(ly):n(1) > BHAR B &y
.

Bl 6 It J 4 DURR 28 (1 e S | T AN 5 v 4R, 1%
2H P e S TS P RSE, ISR WIAZ AR, I
ZMFRRZHAERA RS . Sm B R B
R R 2 2 (052 BAE AR, [BTER IR AR
FAREZ, WEERRL B RE. SRR
5 H B B o o) A R e PR BG 0 AN BH AR R
n(Ly):n(U) kN, #2 S IEH R At s, =4k
M) S8 7 -5 4 40 22 BT AR, 336 IR U RR 36 1) e KA Hh
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Table 3 Regression analysis results

Source of variation  Quadratic sum Df:egggzn(;f Me::j;? of Fvalue P value Significance
Regression model 222.59 9 24.73 86.35 <0.0001 Significant
A 13.26 1 13.26 46.30 0.0003
B 20.13 1 20.13 70.28 <<0.0001
C 53.72 1 53.72 187.55 <<0.0001
AB 6.03 1 6.03 21.04 0.0025
AC 0.59 1 0.59 2.04 0.1959
BC 0.078 1 0.078 0.27 0.6170
A? 39.76 1 39.76 138.83 <<0.0001
B’ 32.67 1 32.67 114.07 <<0.0001
c? 42.86 1 42.86 149.65 <<0.0001
Residual 2.00 7 0.29
Lack of fit 1.29 3 0.43 2.40 0.2085 Non-significant
Pure error 0.72 4 0.18
Total deviation 224.60 16
98 - &4 W I RIES R
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Fig. 5 Diagram of relationship between predicted value and
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actual value of gold deposition rate

PULE TS BT X3, MR e T DR 380 fp A Y,
B e 56 45 R R R R 2 S AR A A — 2
2.2.3 WA ST SRR ARAL S eI S

T SR AE A N TR AT (e AT AT M, X i B TG
Ptk T2 AT SRR RS . AR N B AR T2 4%
R PR RIS & 3 %0 0.578%, FHARIE n(ly):n(1)=
1:6.45, MEHLE 12.08 Vo fEMLRMF N, ST T
HRTIA 98.15%. ATT{EHERAE, F L2 %MEHTI2IEN
P AR T L 43 B 0.58%, BHARIE n(1L):n(1)=1:6.5,
FEHLE 12 Vo TERZRAF T HET 3 IRISIESESS, i 2 h
J5, EUURESHIN 97.81%. 97.56%. 98.12%, M

Table 4 Verification result of response surface optimization

Mass fraction Anolyte Cell Gold

Condition  ofiodine in n(I,):n(I"), voltage/V, deposition
anolyte/%, A B C rate/%
Optimal 0.578 1:645 1208  98.15
condition
Adjustment ——, 5¢ 1:6.5 12 97.83
conditions

N 97.83%, STRIME AR HEIL, UEMIm RN AL
AL BRI & T2k B AT AT

2.3 SERRLR H iR &SI

T I S PRI RO AT L RS AT, 15
HHR R R G E N 9.51 mg/L, B2 i nE a3 5
BTG . viRE TZEH U B s R s
73 H + PHAR R 435K 0.6%, FEARIE n(1,):n(1)=1:6,
FEHE 12V, SERRBUER B & piRR il 7 B
o HE7HLEH, WARNE2 b5, ©UHRER
97.45%. SEH S5 S S HCH] AR H A L S TR
FHZEANR, UEBZ T2 54 1E T SEBriib 2 il
BT S . HRH Tz b a2 eE S
T DA R AR 2% i 22 5 M S T DTARRCR,, e 8 2 xt it
BATIRN IR AL
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Fig. 6 Response surface and contour plots for gold deposition efficiency: (a) AB response surface; (b) AB contour map; (c) AC

response surface; (d) AC contour map; (e) BC response surface; (f) BC contour map
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1) DABEAULA I AR B AR 2R AT B T AR 41K
5, PR FAI RN PR SRE R 10~30
mg/L, BHHRBE ML & 7> # oy 0.4%~0.7%, FH A
n(L):n(1)A 1:6~1:10, FEHEHN 10~14 V, HLFERT[E
N 2~3 h,

2) W S TV A9 BE AR o B A B, PH AR
n(Ly):n(1)FIRE L = R 3R 5 S TR 1 i [B] 5 05 72
Y=96.81-1.29w—1.597+2.59U~1.23wr+0.38wU-0.14rU-
3.07w*-2.797-3.190%. =NRKMFEHBK RN i
JE > FHARIR n(1y):n(1) > PHAR R 0 & 53 %0

3) W SLTIARAGEE SRR, e fE L2 N AR
EWFE 10 mg/L, PHEEIMR 55040 0.58%, BHIRIK
n(lL):n(1)=1:6.5, fEEE 12V, HENE2h 5, &0
BURIISERREN 97.83%, HEATMME 98.15%F %
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4) BETZHRMT, SRR BT S
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B . FH o
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Electrodeposition of gold in iodine leaching solution

LI Gui-chun, MENG Qi, KANG Hua, YAN Xiao-hui

(School of Mining Engineering, Heilongjiang University of Science and Technology, Harbin 150022, China)

Abstract: In order to solve the problems of low recovery efficiency and high consumption of electric energy, gold was
electrodeposited from the iodine leaching solution by electrodeposition. The effects of catholyte gold concentration,
anolyte iodine mass fraction, anolyte n(I,):n(I"), and cell voltage on the gold deposition rate were investigated. Using the
response surface method, the iodine mass fraction of the anode liquid, the n(I,):n(I") in anode liquid, and the tank voltage
were taken as variable factors, and the gold deposition rate was taken as the response value. The results show that the
main effects of iodine mass fraction, anolyte n(I,):n(I"), and cell voltage on the gold deposition rate from greater to littler
are cell voltage, anolyte n(I,):n(I"), anodic liquid iodine mass fraction, and a second-order regression equation with a
response rate of gold deposition was obtained. The optimized process conditions are as follows catholyte gold
concentration of 10 mg/L, anolyte iodine mass fraction of 0.58%, anolyte n(I,):n(I') of 1:6.5, cell voltage of 12 V,
electrolysis time of 2 h. The three times average gold deposition rate in the verification experiment is 97.83%, which is
very close to the model prediction value of 98.15%, which proves that the quadratic polynomial model optimized by the
response surface method is feasible. At the same time, the process conditions are suitable for practical application, and the
gold deposition rate can still reach more than 75%.

Key words: iodinated leachate; electrodeposition method; gold deposition rate; response surface analysis; process

conditions
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