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Determination of Copper Content in Copper Concentrates by
Electrogravimetric Method and Its Comparison with Iodometric Method

YAN Lixin, LIU Jinyou® , YANG Chen, FENG Xiaoqing, CHENG Duiqiang
(SGS-CSTC Standards Technical Services Co. , Ltd. , Tianjin 300457 , China)

Abstract In this paper, the copper content in copper concentrates is determined by electrogravimetric
method. The sample is digested with nitric acid and sulfuric acid. Impurity elements are removed by adding
hydrobromic acid. The solution is added with excess ammonia and filtered. The copper-containing filtrate
is then electrolyzed and deposited copper weighted. The trace of copper in the residue and residual liquid is
determined by inductively coupled plasma atomic emission spectrometry. From the experiment of accuracy,
it can be concluded that electrogravimetric method is accurate and reliable. The results of 10 copper
concentrate samples are in consistent with those by iodometric method, with deviations all less than
0.15%. In the precision experiment, the RSD results by electrogravimetric method of sample GBW07166
and Cu-10 are 0. 20%, 0.19%, respectively, less than 0. 34%, 0.28% by iodometric method,indicating a
higher precision of electrogravimetric method. Therefore, it is necessary to promote the electrogravimetric
method to determine the copper content in copper concentrates area.

Keywords copper concentrates; electrogravimetric method; copper content; iodometric method

W FS H#A:2019-03-08 & [E H # :2019-04-02
EE® N B H, B, TEF, TEABELAA.9 = HERIIAPL . E-mail:lisson. yan@sgs. com
CEEEE LB TR, REAB ST WAL AP E-mail: larry-jy. liu@sgs. com

A5 AR BT, XS, BB, 45, SR CP 4 Y el A 0 S B R i W U S Y BT ). P R AL AT,
2019,9(4) :31-35.

YAN Lixin, LIU Jinyou, YANG Chen, et al. Determination of Copper Content in Copper Concentrates by Electrogravimetric
Method and Its Comparison with Iodometric Method[ J]. Chinese Journal of Inorganic Analytical Chemistry, 2019,9 (4):
31-35.



32 [ TR AL AT Al

2019 4

=~ =

[l

I

WERN—FEESER TR, EMBRRAMGER
A IEFRAELT, SN M, TS 1 A5 AR R, B
FE L F I B AR ALK L 38 T8 AN A SR AR 1 £ I N
Az, REM 2002 FEFF R 2 H A &R RKE
T 38 B (HMR T IR R B A R AR AR
BB EENEMNS 8 EREA B
70 RARMHE O, BT RS B RS &AL
HEXREWET MEL S W&, B TE T 48
%A 5 B, X6 R L P 4 A8 B R T 5 2R A v RN AR
PEER R B B R .

B AT E A S BN 2R A%,
WA SCERHGE AT SR X5 4R 92 6 6 1% 2 (XRE) #l
MRS 5 3 TR R 7 & 5 63 5 (ICP-AES™,
ERE W, THEREFESETREEERRAS
BV ZRARMFBERES ., BEEEWEER
£, B ¥E E W pHAE , B JF5K] KIIAJER A
B, KSCN I A B #IL , B AR B BR 4 s 14 V7 S 1 VR 1) Tk
ESRAELMEES ., R, BUE %R A W IR W&
ELR ZEEAGHESBIEEZRE WEB K,
X 3 AR T RS T AR i B, O [R] B2 56 = (]
RFZEAEE0.3% ., MEMERERAEHERE,
FE R A A BB, 8 A TS I HE RN B UCYE R #E AT 4
B0k, YK A oL A 2o R b 4% IR T R R e 4 1 B
B/, iR EBREAR LR E R AT ZEATREE
+0.15% , XXFHRET 5 DU 38 5 A e
MEE/N, LA 2018 EFREMAEN H D 1972 7 t R
B,0. 120 MM & iR AR ESERN D 3 0 57
iRz 3 000 7 KT (LIART 4 & &2
25%,7 996 X0/ B, FERABRMER
B BT RS REXEKR, HA,BENER
R 2K F o i B B vk T S 4 SO A &0 VAR
g RS R, TR R E R
T A3 5 2 ) R 3 45 20, AR S S R R R T R AR
B4 LL ICP-AES 35 & TH #f 5% 1 . P il 5 W
B [ e D , AR SRS B i & B, 5 & sl E B
W, A EREEAERAEEE,

1 SEIEES

1.1 FE5KH

101A-3S B VEIR TR (KRBT ERES LK
B A BRAE]D ,SX-G12133 i 6E4H X B b (R Eeh 37
B R PR T , CT1462-30 B $ukl (R 46 & Bl

SLIGANER B ARIF & A FRA T ,44B HLIF M % (B
FHER 22 AR R FRA FD , R A B , B2 5E R4
FAA% , #3434 , Optima 5300DV H, JERHE & 55 B F 14
T R (3£ E Perkin Elmer A F]) .

HAXE B AR MEBE 5 (GBWO07166, ZBK 338, ZBK
340) , WA+ D, MR A+D, M A+, 5%
R, EALNIE W (10 g/L) , &K, ZEE(V 1 =952 .

A F (wea==99. 999%) , Eh R, A BR IR R (7 +
3L, IRE, BAEE, BACK M AE W, FeCls W
(100 g/L), ZBR &% ¥ WK (300 g/L,pH=5), {E ¥ &
W5 g/L), b4, KSCN ¥ (100 g/L), BiALH
T3 4 B E T . 5 K (0. 04 mol/L),

1.2 KWHE
1.2.1 HEERE

FREU1~2 g BESL K E 0. 1 mg, BT 300 mL
B BEAR T A 20 mL REER (1+1), 35 B3R HEm,
fRIE N 10 min, FEHIA 40 mL BiER (1+1), 218
TN E R e 2, RS MR EE R A, BT
#BH ., A5 mLK,10 mL SIRER, MHAZEE KA
ML, H ., FAMID 5 mL BER (1+1)F1 10 mL SR
B, NP E M, BRI A 86 B IS
AH . A 100 mL K, Z WM, WA 1 mL &4k
BV (10 g/ L) Al A b B 42 B 4R A f AL B
KULIE A, 18 #4038 2] 300 mL #ETB 5%
IR IR R R 1.,

ERIER — B — i A EK 2 S AT
VE, QR LRI A ZUK ZUTTE W %, if & 30 mL, 3k
AT UE ., VEVR UK EAE 500 mL BEAR P, T IE R R E
JRBEHR, m 10 mL B ER (1 -+ 1) ¥ MR UT3E , K 76 B
% 100 mL, F#HfiFnmAZK, EEHHAIAL
BRUTVEF T & 30 mL, AR UE 40 38, YE W & 3 3
500 mL BEARH, OR BB IR AR K ULVE 2.

¥ EREIF R, I AZE K 2 250 mL, A
20 mL BEER (1+1) .20 mL A5#R (1-+1) , F BB A# 43 BT
AEfE EERER 1 AR 2~3 h, fFHEMBBEEN
TeJE, kS mE 1 h, BETRE, BT HB%,
Se K RYE, B B YE, R 5 B F 80 CHEFE P
T 5 min, FRE B ARG E BIARY 2, TH 58 d A4
B, BBRBIARE.

IRAR K UTVE 2 b BIUTTE A BEK vk B R B
FEA 15 mL #HhER (1+ 1D Z B E U . Wl FEA L
W ERIE . PrRIUELR 2 AR R sk 1 —FRBA
FHE 3, 800 C H 3Ry K 1k, BRUE, I A b3 HL R 5R
W, e —IE AT 500 mL K&, 15 7EH R
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A5 B AR & S 6 TS A I [ e & &
1.2.2 HMERRGERITHE

HAERETBENFASTE—GEMEIE+
ICP-AES 3l & B 45 [l i 4 & &

oo, = 2T M 000
m

wea—HEE, %

m—FRFE &L, g5

m, — BT RIR BT , g5

m, — LA S5 AR T &, g5

m;—ICP-AES % [t 4 i & » g
1.2.3 gD

FREL 0. 5~1 g BEfH KBS 0.1 mg, BT 300 mL
HETB AR A 20 mL #2 R , (IKIE N4 3~5 min, il
A5 mLRE, % 2~3 min, IA 0.5 g AL S 8, 4k
e, A 10 mL BB R (7T+3) ZE KIE T, %
B 1~2 mL A FEIEER(7+3), % F. 1 30 mL XK,
1~2 mLEER , BIIEM BUTF B3,

TERTEEAR A 1 mL FeCl, ¥4 (100 g/L),3f
WM RREVS WM E L AR RIS 7 3~5 mL, %
MEAEEMMABREAAHERFLE 1 mL, 2
A, EEBBIMA 2~3 g BULER R 5T, o FH AR
BRER YA bR HETH € R & 2R E AL A 2 mL J&
MV e 28 5B, A 1 mL KSCN %%, ¥ FU
EEEOINE, HHEZROHR LS,
1.2.4 BERZERITE

BUERTRMSER:

wea = M XlOO%
m

wCu_ﬁﬂﬁﬁ’%;

m—FREERE g5

T FE0 1 mL B AR B BR 54 b5 7 8 W VR
A 4 B4 B i, g/ mLs

T— 1‘74 (V Stz b R Bl v 2 TR0 A it S M

B S R, 155 X8 BT T 6 I B 4B R 4 b v T R Y R
L, mL);

Vo — % 5 R i T R B B AR R B b M TR E
WARF, mL,

2 #REWe

2.1 EBEEZNLERREMNZIT

BHE 7 Hi AR A, — R F 2 AR, K
i AN R (BR R 2 LA % 25 B 2% i B A SR R B 0 B
LS R EIRE B .  BUE AR HERE
GBWO7166 #AT M E R FL K, S5 RWNEL 1 T
N W EE A, HREAREL D, HRABIE,
e 28 R A 4 R 2 IR R BR 28R HBr AR
A AR R IR £ BR A 58 2, B & B AR 4 45 2R S DR
P ERAES BN, SRR RE, BB E
— E B JE A RHR 9 5 DR O S 0 A A R B O T R IR
4 20 mL HNO; (1+1) .40 mL H,SO,(1+1),2%
BRZe AR HBr 20 mL, B 254 T M E R IELR

x1 EREEFWLEARENYMW

Table 1 The effect of acid amount in the pre-process of electrogravimetric method

il WIAE/ % FRAELE/ 2 W2/ % AL/ N
10 mL HNO;3(1+1)+20 mL HpSO4(1+1) 23.73 24.20 —0. 47 +0. 20
20 mL HNO; (1+1)+40 mL H,SO4(1+1) 24.22 24. 20 0.02 +0. 20
30 mL HNO; (1+1)+50 mL H,SO4(1+1) 24. 25 24. 20 0. 05 +0. 20
10 mL HBr 24.43 24.20 0.23 +0. 20
20 mL HBr 24. 22 24. 20 0.02 +0. 20
30 mL HBr 24.19 24. 20 —0.01 +0. 20

2.2 HBEEZEHELR

FIF B MR R BT MO D bR MR
GBW07166,ZBK338, ZBK340 # 17 & & Wl & (n =
8) W E L e L S5 RN 2 B, W S 3ME

S Y& R BE R, A A o O 22 (RSD) 3/
T 0. 506, K58 BEAFS . 3 3% W ot i B R R U S 4
R TR NG
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Table 2 Accuracy experiment of electrogravimetric

method(n=28) /%
T HERE i WHRF 9 1E PR R RSD
GBWO07166 24.23 24.20%0. 20 0. 20
7ZBK338 20.58 20.56+0. 09 0.18
ZBK340 16.58 16. 6040. 05 0.15

2.3 BREEZFRMEEAEILER

P, fifF T i vk SR P EL ¥R O E AR A, O 4 DL ICP-
AES ¥E I 5 52 5 B B0 CAE A W A
ARREBTRNEE, S MERLBRBITRY L
Fiit. [N CTERE ST AL BT R I AR B RN K U
TEFR S, ZUGTIRAT B R BT R. HTHERER
£, B ERENE R HEMEEK HEERER
me R 2 A, R B R U S R B R SRR T
2t [ SR BT R , SRR E BN R R . A X
R A R A T A A R A P S B R
BEAL A 0. 0259504,

T B Y5 3 3 A XA TR A s A VA e Y YR A A
FEALFTR I 12, o T8 8 B B QBT R 4 A HE I VR AK
BIHE L i, REREE RN S ], MEATE
BRI B, AT EAES 5 B , Bl A

AR, (H i T A e P KW AP AL IR IR RN
AR ETAL B, R PR pH EL, T R VR S T
FIEMRZ FH R, R 2 5 R B R TR
2, BN & AT B K, K 3 A B . A
fEh 24. 20 %6 1 4 kG 9 % B 5 GBWO07166, SCHR
HRIE BRI AN AT 3K 0. 24 60,
2.4 BESEEFIAMEENEERILR
BEDLAHMEL T 10 AN 5256 28 4K 07 4 W0 A T 2R AT
P i B R R U R A i, O IR A U 4 SR AE X
He » W 5 25 R OB IR AT S2 1 948D Ik 3 B,
10 AME i B, A T B VA [R) BB VR 0 48 X I 25 B 7
0. 15% P, B Rl 7 SR e 45 REA Y & .
2.5 HEEEFAMEZNRBEEILR
DLHKE B bR MERE 5 GBWO07166 (4 & B4R HE(E
24.20% 4 0. 20 %) N i, I 3k B 52 B = A 00 B
Cu-10 43 5| 3R F 0 B & W AR B vk BE 4T 8 K
FATSLE, L PR T KGR, G5 RN 3R 4 TR
L B Bk B YR G, B AR A X AR
HWZE(RSD), BHEEE S, XHWIEXLT LR
J5 i 18 o R AR R B R R D, R B NGE
=

F3 EBREEERBMEBINEFRILER

Table 3 Comparison of testing results by electrogravimetric
method and iodometric method

BE & G 5 RBERE/ % WL /% H xR/ %
Cu-1 29. 40 29. 49 -0. 09
Cu-2 29. 64 29. 54 0.10
Cu-3 29.33 29. 21 0.12
Cu-4 29.09 29. 05 0.04
Cu-5 29.23 29.12 0.11
Cu-6 29.17 29.15 0. 02
Cu-7 29. 25 29. 34 —0.09
Cu-8 26. 82 26. 84 —0.02
Cu-9 28.83 28.79 0.04
Cu-10 28.73 28. 65 0. 08

x4 EREEZAHMEBZIRTERLR

Table 4 Comparison of precision of electrogravimetric method and iodometric method /%
GBWO07166 Cu-10
P E T5 ¥k
e 18 FHE RSD 2 P H{E RSD
24.22 24.19 24.25 24.28 28.75 28.71 28.79 28.67
Hf#E R 24.23 0. 20 28.75 0.19
24.26 24.30 24.19 24.16 28.77 28.82 28.78 28.68
24.17 24.24 24.19 24.33 28.78 28.66 28.85 28.63
LR 24.24 0. 34 28.72 0.28
24.26 24.21 24.39 24.15 28.69 28.65 28.81 28.73
3 B SR B, AR E B as R e B
=A

i i R R A R P B A R, IR

S LA BT LR, W E A A K, HIE S5 R
HWED, EAE RN EE. B ERRENET
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