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Recovery of Gold from Bromide Solution by Pomegranate Peel
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GAO Sheng-ya’, CHEN Long-yi*, ZHU Jia-jun’, HUANG Kai*
(1. Marketing Department, Sinosteel Construction & Development Co. » Ltd. . Beijing 100080, China;

2. School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Chemical extraction of gold by traditional cyanide leaching process was toxic and dangerous,
and therefore the development of non-cyanide leaching process was quite important in industry. Bromide
salt had been studied to leach and recover gold for many years, while how to enrich the trace concentration
of gold from bromide solution was a big challenge. In present study, pomegranate peel was proposed as
biosorbent to extract gold from solution, and main parameters like pH value, contact time, temperature,
bromide concentration on extraction of gold were investigated. The results are beneficial to improvement
gold extraction from bromide solution system.
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adsorption on saponified pomegranate peel gel
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Fig. 2 Effects of temperature on gold

adsorption on saponified pomegranate peel gel
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3.6 MRBRHHLEEIRT

A1 R R R T R A R 6 3R sC BR Bk
PEWE T I T2 M 2. A SOk R B R
B v i R 3k T e A X 4 R B R IR
BF A R om0 MR R — R A5 A A A I 2 o Stk
. B EA REB R, T MR S E R
B 5 Wy R SEAB AL AN 7 b i SR T AT LS
F146 5l 4y F 2 18] & A2 38 Wk B B AR 2548 7 —
Y23 (A1 Bl R TR WU A B 22 FL DR 254 . iF — 25 4
D, PR VIS W b 19 4 Db 23 H (AuBr) 9B X
Bl ol Z2 L5 1 W B 3K 26 4 (9 25 5 W) T BB A SR
A Ty W B T 2 Ak A B B b T L T A K 5 4
B AR B W B RIOR SR 4F L X Zn® T N I
B Ase /b X AT B R O H(AuBr) 3 F3R, 531
H/NFRVC L , 56 % o b R BFE7E SRR 2540 |, AR
it 1 A X R B AL P R 35T S A R R A A AR B ) 4 DA
WY B A 3= DR O T X W R R B R KL ik
T AR 25 R AR G

Tannin Tannin

Tannm: :: Tannin i Tannin i
: :: : :: anmn: ::

Bo6 FAIKBETERIERNE
B % LI & 554
Fig. 6 Porous network structure after

cross-linking reaction of hydrolysable tannins

4 ik
DFEWRACER A BT WA 2 v 8 A A 1 B Xt 48
BT RA R RACR .

2)7£ 0. 1 mol/L. KBr 4 it v 5 £k A1 48 J 4f 4
i B BRI MR RBE pHB TR S OR L 7R pH
FE 5.0 ZEAT % 4 1 W B 235 B0 906 LA |

3) AL A A8 B AE KBr A b % 4 16 105 B
AR, 10 min B AT 3K 3] 55 KM .

A) VRLEE R T v 2 I R A R R A
W B %

5 ik JEE T W52 B 6 52 0 AN K, ANORT IR B 23 3 B /)N
10 L 8 370 W T AR S R AT

6) Y Ak A B R X 4 1 B R B AR R Ot
500 mg/g.

T) 14 Bz 45 v A Ak B TE B 22 L W 4% 45 44 . fig
% = BOW B HCAuBr )43 1.

%% X #k

(1] HET. BFEFYIIRET P KB R K] 5%
BG4 A .2002,15(3) :35-37.
ZHA'J N. E
prevention [ J ]. Pollution Control Technology, 2002,
15(3) :35-37.

(2] ZH.EWE. DSt 5 BT IR SIS B UK B s X
AT, %42 ,2008(2) :14-17.

lectronic waste pollution and measures of



58 ¢

A 04w GRIEER /) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

(3]

(4]

L6]

7]

[8]

(9]

(10]

[11]

LUO C, JIANG Z. MA L S, et al. Electronic reject
processing handling process preventive measureand the
improvement countermeasure [ J . Safety, 2008 (2):
14-17.

9OV B SR L R IR s e T . fb
R ,2009,21(2) :550-557.

PENG P A,SHENG G Y,FU J M. The pollution by
electronic and electric wastes [ J ]. Progress in
Chemistry,2009,21(2). 550-557.

JA A N B AR S TEm AR R e g LT
4:,2003,24(8) :5-7.

ZHOU Q F,LIU Y H, LI F,et al. The application of
gold in the boards and blocks of computers[J]. Gold,
2003,24(8) :5-7.

LEEIE, A B A8 T B H AL AL B AR
AROTT. AR BEIRBEST,2005(3) : 23-26.

JIANG B Y,WU C B. The hazards of electronic waste
and the status quo of mechanical treatment technology[ J].
Recycling Research,2005(3) :23-26.

LB, 242 DKk, SR ZE AR I S HL 7 TSGR R 2 41
B FELCY/ /5 U b B ORE 24 2 AR AR i SC (-
D s i R R A 5 2 L b RC, 2013 :17-25.

NI M. LI B J, GUO J H. Study of the recovery and
reusing organization mode for waste electronic product[ C]//
Proceedings of the Ninth China Soft Science
Conference ( Volume 1), China Soft Science Research
Association, Beijing,2013:17-25.

I PHZE. JEIF 205 - B F R A B B [T ] 8 o K2
i GL&BEF D »2004,15(5) :103-107.

HE Y K. Circular economy: The way of electronic
waste management [ J ]. Journal of Tongji University
(Social Science Section) ,2004,15(5):103-107.

AR 4 RO I TR FEY AR D] R
ST A BRI BR S B~ AR, 2004, 13(2) £ 40-42.

XIA S X,JIN C Z. On the reuse of electric disposals[ ] ].
Journal of Shanghai Polytechnic College of Urban
Management,2004,13(2) :40-42.

A FAR S BR K RIREARLT ] BSR4
A ,2001,9(6):22-29.

SHI T J. Discussion on developing technique status
extarting gold from cyanide [ J]. Gold Science and
Technology,2001,9(6) :22-29.

XUE T, OSSEO-ASARE K. Heterogeneous equilibria
in the Au-CN-H, O and Ag-CN-H, O systems [ ] ].
Metallurgical Transactions B,1985,16(3) :455-463.
EOGHE IR BRL ERUEN ST AT iREmR S T
Sz EE[T]. #54,1995,16(7) :26-29.

XIA G X, TU T Z. Research and industrial practice of

(12]

(13]

[14]

[16]

[17]

[18]

(19]

(20]

copper-bearing gold ore by
cyanogen method[ J]. Gold,1995,16(7) :26-29.

JZ 22 E AR G R S s YR B Ay AR (T, %
iR B H),2009(16) :176-177.

ZHOU Z L. Analysis report of cyanide gold extraction
waste polluted farmland[ J]. Kaoshi Zhoukan, 2009 (16) ;
176-177.

B PR ERA RSB AN R R P E
Mk ,2008,17(3) : 1-5.

LI G C,LU S C. The development of non-cyanidation

extracting gold from

gold lixiviating technology[ J]. China Mining Magazine,
2008,17(3) :1-5.

TN BRI T2 MR R )] 4,
1993,14(2) :35-39.

ZHANG X R. Research and prospects of gold
extraction technology by bromination method [ ] J.
Gold,1993,14(2) :35-39.

RIRR, 2 m 8. AL E MR R AR st .
1997.,18(3) :34-38.

SONG Q S.L1 'Y W. Extraction of gold and silver by
bromination method[J]. Precious Metals,1997.,18(3) :
34-38.

XA BREE L AR R IR AL i A [T A T
TJ,2003,17(4) :38-39.

LIU J] H,CHEN S J. Leaching gold from sulfide ore by
method of bromide [ J]. Chemical Industry Times,
2003,17(4) :38-39.

DADGA A, g MAEE NS 6 42 B A — s fb ik 5
TR L L], e 15k 1989(4) :50-56.

DADGA A, CHEN Y. Extraction of gold and silver
from refractory concentrates-comparison between cyanide
method and bromine method[ J]. Uranium Mining,1989(4) ;
50-56.

T JRHT BAE. AP AL A i B A TS LT .
# AR AR ,2004,12(2) :35-40.

FANG Z H. XIA G X. Gold extraction from a
refractory concentrate containing high As [J]. Gold
Science and Technology,2004,12(2) ;35-40.

Al BLGHE IR BA, A A A AL AR A — U fk vk Ak 2
FRER ST CIO LT A TR 46,1996, 17(1)
32-37.

SHI W. XIA G X, TU T Z, etal. Treatment of
refractory gold ore containing arsenic by ammonia
catalytic oxidation-cyanidation ( T ) [J]. Engineering
Chemistry & Metallurgy,1996,17(1) :32-37.

0B IR, BEAR AR OO TR A W B 4 o pE e LD ). A
84 J|m %4, 2005,15(1) : 129-132.

WU X Q, HUANG Z H. Adsorption of gold on



2021 4F55 9 11

A4 g GEHER ) (http://ysyl. bgrimm. cn) « 59 o

[21]

(22]

(23]

[24]

modified activated carbon[]]. The Chinese Journal of
Nonferrous Metals,2005,15(1) :129-132.

E w25 . 50 S 43 06 0 BE 1 R A B
B A [T . 5 B AR B 2 e A 4, 2007, 29 (6)
66-67.

WANG K Y,ZUO H D,YANG L M. Determination of
total tannin content in pomegranate skin by ultraviolet
spectrophotometry[ J |. Journal of Guiyang College of
Traditional Chinese Medicine,2007,29(6) :66-67.

X SE 5, 2% 1 B . AR B i Y R T e £ e I 264 [ .
H 24,2007 ,38(4) :502-504,
LIU Y Z, L1 H X. Tannins and polyphenols in
pomegranate peel[ J]. Chinese Traditional and Herbal
Drugs.2007,38(4) :502-504.

EMANUELE F. The rind of the Pomegranate fruit.
Rrog. Terap[J]. Sez. Farm,1992,18:183-185.

d AR AR I KA D T R R Y SR T AUE RE AT M
L W B S T (4 B 5 R R[] B 3 e 5 R B L 2007,
23(1) :88-94.

MENG G H,LI A M, ZHANG Q X. Studies on the

[25]

[26]

[27]

oxygen-containing groups of activated carbon and their
effects on the adsorption character[ J]. Ion Exchange
and Adsorption,2007,23(1) :88-94.
RS A B MY 2Bt R S E Xk
JERABLT ] A2k, 2000,12(2) :161-170.

SONG L J, DI Y, SHI B. The significance and
development trend in research of plant polyphenols[]J].
Progress in Chemistry,2000,12(2):161-170.

PR BEAE T S AR S A BT A T 4 TR R B e i R
FAWFTE kg [T A b Rl K2 % 4. 2012, 31 (3D
391-396.

XIE F, FAN Z J, ZHANG Q L, et al. Advances in
using persimmon tannin to adsorb heavy metals[J].
Journal of Huazhong Agricultural University, 2012,
31(3):391-396.

IR AR B A WA RS Y SR B A AR LD b

db 3 Ak TR 2%, 2006.
ZHU ]. Extraction and purification of bioactive

components in pomegranate peel [ D]. Beijing: Beijing

University of Chemical Technology,2006.



	有色金属冶炼2021-09目录.pdf
	有色金属（冶炼）2021-09正文.pdf
	有色金属（冶练）2021-09广告.pdf

