513
2022 4 2

TEEAaMA

Multipurpose Utilization of Mineral Resources « 129 .

SR 2% O ) S X SRR 5 S M RO I ST IR
Ak, HEY, HEA, REK

(ITRRRFET U TEFR, LT U0

114051)

FEE: R LT, U, BRIRERIEREIR SRR IR T AN, TR LA ) AR A 0 S A
R e . BRAh, SRR I T N — SE SRR AL BE R, IS MIN N RS P R S
TUARIR ) A S e e R AR . DL, A SCERE T AR IR 2% O ) S R

TR U M A XY
SR B NI R, BT

5 AN SEBL i AT A TR AR IR SRR K Hl

doi:10.3969/j.issn.1000-6532.2022.01.016

hESES: TDISY HIFFER: A

PR (CuFeS,) JEiBR b4 A7 78 1 3 2%
Ao K 4 AR B8 70%), HH 55 Bk
B RERERYY . BRIRERTT SR A R
PR AR AR, E 2 N KiEiR a U
LA &M, ARG JOENR S HOR AL FA i A7 3
B AN 7 A i LR B I R RO R
R (W1 SO, & HIG R AT S, Wik
B RA AR BB BEEA R, 7
AR WAL PRBES RN B B
UE, R AN SE 3 TR IR e BOR HAT R B s
X ARSCERAR T I R IR SR ) S
BT R S AR B S W A GRS AR S B
RS A AR S B STPE AR A A AR

1 RERMEART Yt HRe 7 e

PR ST (FeS,) « A1 9 (Si0,)
H = fi (CaMg(COy),) Bt (Kjs (Al Fe,
Mg),(SiAl),0,,(OH), nH,0) K& H Ak &% Au. Ag.
Zn SRR . T R R I B I
B SRR PR T, R O R v M S oe  s
(s i Al 2 /b (R s . DR, BIEST 2%

s HE: 2021-05-31; BEIEHE: 2022-10-08
EEWHE: UTHAFTHHE (2020LNQN20)
1EERN: A4t (1998-) , H,
WBEEE: a2 (1987 , 5,

XERS: 1000-6532 (2022) 01-0129-07

WA SR s e HA R R .
1.1 B R R RSN

ORAT 2 ST B WA . AR
FUBERAT 0 AR s e, [ AR T R
TREMSLROI, FEAREE KRR KR
AR A

MAJIMA W W 50R L, M2 Fa P 3Ae T
W, S RNERRE R, B H A A )
W) A A, AR PR ST A ) A O 2 1
BB TR I, A R SR R N
TR H A7 SR A AT PR A, 3 T v A R 3R
H oz B BRIT T W R4 SR R s
W . SCI R, AR R B A —
SE R ER G, A R 7 A R T AR
A A BN T AT R g . R IR R
80°C. MG BN 1/5 B By, iR
AT AN I BT I 5% $E TF & 20%. Li
GOVIF R T AN B AT H I R e LB A
Flo SERKW: MRHIREN 75C. BB R
650 mV B, I IE S H AT (1 gt T
5%, IR REZ: AR Ir s gk 5 i

(R R TIa S s 3 | 5 Wl I M TP Rl
BB, WA, BB R SR 5.


https://doi.org/
https://doi.org/

« 130 - Wrrera A

2022 4

TERT 5 L N, T N T R I A
H TV T T IR SRR I G, e EeR
WAL TR, T HE— BBk T s R .
A e A [ B AR 52 T B AR R
ONE o SRR A T TR A SR N, T
WAE AT A R BE S B

FEINIR U710, Han 26U 2558 7 Ak &
N DA S I SR SRR R B R . 45 2R
FW: M4 PER 2 MPay 180°C F1 0 M H,SO,,
PR 5 BT TUR 4 L 1210 I, AR H R
ik 77.6%, 15 0.1 M H,SO, &= H i i i
MR AR B X T R R i
AT RRIR, RIS RV AR T AR AL
BRs, IEAE H,SO, K O M i FAKARAF 2 T4
LF BB B AR . S T R R

EAEYR T, EEEET R T T
X SE T AR M. BRI kT
R R P 2R 1K) Fe's Fe?', BEnS My 4H
AR PR AL RE U, o o] o BB T I o A e AR A
| 2 T TR R A d S R B2 S N Ra B @ A

4FeS, + 150, + 2H,0 = 2Fe,(SO,); + 2H,S0,  (2)

b A R PR R v R A A — Bl A AR, AT
B 2B B Fe AW AL Ek Fe™*, it (e E s A a1
Wik Sl =0 DAL IR AT 18 (ALf) X
%, WRUT TP S A AE YR R e . 5K
SR H 4B I A AE R A 2 1) 1) i i it
YERZ 2 s w2 B i 2R 38 . A I
B 5y e AN T 52 I, TS ALf A
WAER s = B bR T 10:2 I, U2 T r it
N EEAEH . Z.Sadowski S5 R HLAE B A
AR, AR R 3% BB 5, iR
HATIA 86%; B IS &I 3% B, &%)
TCHT B AR YR R <A B, SRR R
BT 2.2%.

R LRTIA, BRI ATAE BN A S 0 1) v Bk
oA R R — e R ER, Hid s
[P ERA 2 0 B AT i e A IR E A, e
TR R BT BB E B s AR AL U T 2
(1, BIBCERAT 0K AR 2 WS i 2 (a1
bR .

1.2 ARITEEE R H A

A1 G AE Sy — P A AR TR 2 R kA
W, BT AR B MR A R R, B AR A T
—UTEHR . S T AR D m AT
AR S ICHLBRT . ny 20 v T 40 B A
HIAE PR 2R, Kk, A4 Sio, X3
W2, FEAARIE YR .
B Ipg 22 AR U8 PR T o KT S AT AR R R
Mo SHG B SN R Ee S B G A DR B
PN BE o U N A R FE /N T 43 um I
AR L 2 AT R AN IS AT O B ) 34% £ T2 54%.
JA DA TV R G T A A AR AT AR )R H B ML
o SEE RO, A Se IR A R AR AR
fift, LR H R B A SRR (N T . 2
WE R 30°C . 1 JERLBE A -43. -74+43 FI1-150+
74 wm I, R HE S 008 39% 21% F1 19.9%.
S F A2 T SiO, X AR H K (R 2R LB,
BTy 40 3 T PT WRE A 508 r BECEA9 ) J R v e AR )
DUEYy, BEmkD T U0 YA T TH ) B
. Dong S5V FRMHSLEG, WS T A RN
TR R o SEI0 R WA S R A7 AE T
B 5 s AT 2 ) BB UBR EE #1738 92> B
A 2 T Ak B PR A B R R R R AR
o Ml BRI E A N4 & T 4 20%.

g BRTIA, A0 TR RN B R I
WA AR I E N R, HAR R
AR BE RN TG . DR, R AN A
BRI S) J5, A BT L T
OO BRI H [R5 o
1.3 B=AME=EXEET 2L

A1 (CaMg(COy),) M = BE (K5 (AL
Fe, Mg),(SiAl),0,,(OH), nH,0) & s 4t I,
KA W o A0 AR i A s
TR R BRI R KRR A . AR
i, R MRS, B =AM = BEX
TS AR S8 ) 5 e AR SR AN ] o

B 2 AP0V L 2 A0 AT AE 230 S T
B E B MHEER .. A5 A AR R
AT, BT s S R R A R B R
N AE KN E H, SERBAR pHEEE b
Tho IXUBIA 3 1 H T BOK 0 AR K PR R AR
MAET, HE i FEE R T B B R,

B > 22T BN N 3 = K28 = BERE A B AR



1
2022 4E 2 A

AU RE . BA R YR BT EARG E R ¥ B R IR ¢ 131 »

R R R . KR T4 s BT g e A

AP'L Fe™'. K4, IXEEE T 1F— 0 R A KA s W

M=A HY ((3)~(5)) w3 e it s i
AP" +3H,0 = AI(OH), + 3H" 3)
Fe?* +2H,0 = Fe(OOH) + 3H" 4)

K*' +3Fe?* +2S0,>” + 6H,0 = )
KFe;(SO,4),(OH), + 6H "

BTSN 2H 2 BERORL R 0 -33 pm T 4
R 5.0% W, i Fnik 54.88%, AR
20 BRI AR e i T 12%. JA I T RS
TR B T AR YR R R AL . S
JCAEHENLER B S50 4 2 BEREIR PR =22 1
DUVE, B ST 5 g0 R A ARG 0 s R4
2 BEE H R E R AT 2000 i A T AR TS PR, AT
IR R 2 48 S BRI AR AP KO
0 B A SO B AT AR ST, Bk T S
IEREART 2

UeAh, TR AR N E AR, A
SR IR ME AR B B — Al B, WS 2R AT
WIAT o SLRE 22 SRV WG T 2 M A B R
R IR . 45 LR, AR H R e B )
kAW M AL AHE-2E B (45.71%) >F A
(4217%) >A9-9HnbB-A A (30.16%) >f
HE-Fafi (11.85%) >Habk-A x4 (10.75%) .
R IL, IS R R R KA P, s
B R AR R B R AR A A I 2 e
LI BERE, R 2 R
Wl (KFey(SO,),(OH)y) 5 s inE = BENF, Btk
Jo R SR IL (NH,),Feq(SO,),(OH),,)
B HISINGE ~BER, B2 R R Bk
W™ (FeO(OH))

CL B AT mr 40, fEBCH AL H 280K R
SHE RN, BB R 201X 28 5% i
Yk R = A S o 5 e TR MR R
W, DX R 35 AN [R) 28 oA 4 0] s a3
P RIS Wi

2 FRE T R

2.1 Fe¥'\ Fe*' 3 E$EH BI5200

Fe*'. Fe''J& B thoad R v B Cu®' AhAE i
REMET . MECEP ORI, (EXy
HIE A Fe¥' Fe' )5, CuFeS, 348 Ay 2

=N
==X
V=1
=<

PR SR Cu,Se EMIFSHET, A
0.1 mol/L Fe*' I 4 (1) 32 Hh 6 02 I N 55 & Fe I 11
4% HRSCEER R, IAGE R Fe''s Fe*fig
S TR T SR T AR R 2, 3 R e Ak 2
(2D a8 Hn B M 2, i Fe* i)
AR R IR SRR I BRI, 1 AR )
SIBAEEHT, AT AR AR SR, Bk
AT IR A B A

SEbr BT SRR A Fe'. Fe''thay
R = A — B R . VPRSP ERE R R
I, A AR AR R R AR 1 Fe? AT AR
A Fe™, Az sty Fed 77 T R AT A 40 i 1 4 K
UL RE/E, 55— 5 it REAE b s th o
T (R S A3 T LA R A% . HAVLIK %62 1F
FURW, AR OB T FETIRE, Y
Fe’ W B i AICINT 3 A A I o W AR g T
X F IR EHB L 0.5 mol/L J&5, Fe* 12 Hi 1) 5 i
AU
22 Ag'3EEA RIS

WAEZ AT BREFCY I, Ag BRItk
BT R A, AR R

4Ag* + CuFeS, =2Ag,S +Cu®* +Fe**  (6)

Ag,S+2Fe’" =2Ag" +2Fe*" +8° (7

N R TN) Agnl e 2F S8R A 1 35 i O A2 1
Ag,S, 1 B HIH A AL 23 i 7 AR TR Fe ) AR i
Ag,S XA Agt, HETTAE bk e WG BR R
T AR BT I, AR S A i
AN A, R R A Ag IRV B 1 N i 3
I, AR AL B Ag,S BE S T AT A JR It AL
N, AT E BT ()35 # . Ahmad 25627 BF9T T
Ag ERR R R N AL AR A R LB . 5K
WUESE, Br IR AN AL, Ag ik n] LA AR
WA I R R AR B A S, JRAE R IHTE i
a2 AU IR, AR R Re S AR IR ) 1) 4
THIRR B S 38, 30 4 v el 09t AR

MEPS S IE o in N Ag'. Hg?'. Co*'. Bi*'4
SR T, FHET XS AT R
AR S tiie, Ag REARALSCHI A (1 2
B, HAb R AR KRN A Hg >
Co™™>Bi*s N & Ag b5, R R Ak
90%, i E T AN AgT ) 30%.  F REARET A5 5T
J&T AgifbR Ay SEs . ORI, 4 Ag'



c132 - W rgRa M

2022 4

WREHR 2.5 mg/L I, HIEHZFRACR 20.76%; 4 Ag'
WIERINE] 10 mg/L i, 1R H RT3 56.86%;
B E— 23R T 2 100 mg/L i, Hli2 H %
M RFEAER 54%, AT a0 Ag™ BRI (1AL
IR B SR AR T, 0 R R e R g
B BRI, o Ag R S 6 Al R P A
R s T a2 R e G E 7 o = 1 4
W ER
23 Cu*XEEH #5200

TR ) H ) R R O R 4415 3
Cu™o A THRIT Cu® (PR B o] 52 ) B HRAT (10332 1
A, RN RET KER LR, Saleh
Rasouli 5P #-50 T Eh A 2 rh Cu® Wk B0 B ™
B . 2 RRY: MR RIELR 68T, &
HBCA 3 M ERER I, W IV B2 0.2 M [ Cu 5 4
RN 40%; 9N Cu® TS 0.8 M
I, Al ZEnTIA 58%.

FE P8 55 B2 So) g 1 o W AT B HEAT 6 A H 4
i 52 52 W W04k 5, BEAT T BB A it S5 .
iR SN 1 4 R A SR G A bl
B J)o M CuWRJE N 0 1 F1 3 g/L Iy, BIAL)S
P BB 20 40 i R R R AR v T 17.64%.
70.93% A1 306.09%
24 HthBEFIERET 895200

25k A BF ST T M R B AR 0 R L
RN, SEGEREH, 4N Mg> WG E /N T 10.5 g/L
I, 040 B AR AR s Y Mg™ WK B A
P 15.5 g/L WA A K TP s =2 BHEER s 24
Mg” #4205 g/L I, A A KAos el 3%
SIEPN T He S BT AR R R
AEREKM: Y Hg/MNT 0.1 g/L i, M3 R BE
He W& nmi s n; >4 Heg W B L 0.1 g/L 1,
0 VR 1 R TR 5 ) b T R R R TR
S350 B A KA I B AR, 3 A 1
o AR, AS. NiZ'. Co*™h— b HiAth 4> & B 25
TSN A — s, ¥ 0E BT
TIRFE T SRR A G N R BRIk, fER AT
SV A0 B AT A 1 I Bk AR Ak e B
B (i ASSEAL R AT R SEEIL s R AR T A
Wy R SRR,

B Bk BH 7 LA, BHF N 5 T — 2
RFHEBIES T (11 SO,>. CI) X B 5 ) 5%
Wi o FH R A AE PSR B, SO AT S W

Fe’ [ WA % FeSO," s MIMBRAR T Fe™ I 1 I 5
| AR M I FRIK . Carneiro 5P R T
CUX BB I g pLEE . SEER R M. IR
WA T BiAs 2 ALINELZ, EAIG I T
BRI ALBEE, WA TR S R RN
WYy RS . Hiroyoshi 255 $857 1 CI% w4
i Rgm . 45 RRW: Crinisinnl$E -
P ZR W Im A A AR, A3 T 105 IR B
R R

26 B AP A0 SRR AN AR HE SR () S
WA R CIOTER T 7 il i T 58S P 5
SR ClOy s Clyn ClO,, X S&HT4 T I A il m] i J
IO B . 4 NaClO, 5 8 i & th ol
6/1 I, 4l Al ik 82% LL I . Hernandez %%
VO PRHTT YRR AR AT A 2 A PE D, R iR
JEk 45°C BRI d AR T, IS BRI
LA R H R R 3 AT

3 RGE5RZ

(1) W% ST ) 1) A7 A RE A 2 40 1) 3 40
WrE e P IE SR A SR = BEn]
X BT IR AR A 2 A X
IR R

(20 N R IR AR 7= A 1 DA R % o
W) A SR A R B T SR B T IR AR
—E MR, XL ] O BT T
HApE R Cu®'. Fe*'. Fe'. Ag'. AP K CI.
CIOH NOy %5 A 2 T M8 1™ (& i, T Mg
K'\ Na"fll SO il i s th o

(3 e WA HWHIC T . Ay Hai &
AR02F,  Bk A B U 2% T W AE SRR
HOE R R P A R . SRR A B XE S A% R )
(e A F S IR s =2, AR R Sk b sk
DR T AT AR, R PR AR
MR . Bk, R RIE T &R IR J8
WIORE BRI H 7 A RS AT R R AR SR B AT

AT A R
5 ik :

[1] PN, PE, FRER, 55, SARm™ . J78s o BERTTaiaRk &
BERE (). g5, 2021(4):80-86.
SUN R F, LIU D, DU Y, et al. Research status and

development of separation of chalcopyrite and galena[J].


https://doi.org/10.3969/j.issn.1000-6532.2021.04.012
https://doi.org/10.3969/j.issn.1000-6532.2021.04.012

1

2022 £ 2 A AL BARRT AR T TR R a0 B IR <133«
Multipurpose Utilization of Mineral Resources, 2021(4):80-86. 2017, 3(3).
(2] /5dh, TR, B, 55 RO B S i R AL B e [12] EAEAE, FARGE, Fhd 27, 55, BRI n & A s

PIRAERIT L (9] ﬁrf%% S FIH, 2020(5):115-119.

LU J, WANG F, LI L, et al. Study on the characteristics of gold
minerals in the northern segment of the Mashan gold-sulfur
deposit in Tongling, Anhui province[J]. Multipurpose
Utilization of Mineral Resources, 2020(5):115-119.

[3] MM, H/ANMA. = r ik PO BT BRI 2 23 BT 9 LT
W44, 2020(1):65-70.

XIAO W, TIN X S. Study on flotation separation of copper-
lead-zinc sulfide ore in Diqing Yunnan[J].
Utilization of Mineral Resources, 2020(1):65-70.
[4] TR0, FEAR AL A R AL AL AR L] 777
ZEA R, 2020(3):111-116.

ZHANG X X. Experiment of biological column leaching of a

Multipurpose

low-grade secondary copper sulfide ore[J]. Multipurpose
Utilization of Mineral Resources, 2020(3):111-116.

[5] 5k e, 446, i, 5. i pRAREN R 2 4 B e 1)
AR RIS ). 07 454 A, 2020(1):50-53.
ZHANG S L, LIU J Y, YANG L H, et al. Bioleaching of
copper-cobalt-nickel polymetallic sulfide ores in Jilin[J].
Multipurpose Utilization of Mineral Resources, 2020(1):50-53.
(6] EFF, & H K. Bl 15 L A8 2 et ot (U], 6
Wili, 2017(1):82-85.

WANG X Y, LI Y B. Study on the chalcopyrite leaching and
its kinetics[J]. Metal Mine, 2017(1):82-85.

[7] Hiroshi Majima, Yasuhiro Awakura, Tetsuji Hirato, et al.
The leaching of chalcopyrite in ferric chloride and ferric sulfate
solutions[J]. Canadian Metallurgical Quarterly, 2013, 24(4).

(8] Hz e, A%, W, 5. SRR X S Ad ¥ th s (0],
A QRETRY), 2020(7):5-10+40.

BAI'Y L, WANG W, XIE F, et al. Effect of Pyrite on Leaching
Behavior of Chalcopyrite[J]. Nonferrous Metals(Extractive
Metallurgy), 2020(7):5-10+40.

[9] Yubiao Li, Jun Li,
Chalcopyrite Dissolution at 650 mV and 750 mV in the
Presence of Pyrite[J]. Metals, 2015, 5(3).

(10] 22 Mg, DS sek J&, WA, &5 Jat f i 28 B TR A AL AT
S BRI 52 [T, op A 4 s 253, 2003(5):1283-1287.
LI H X, QIU G Z, HU Y H, et al. Galvanic effect on mixed
sulfide bioleaching[J]. The Chinese Journal of Nonferrous
Metals, 2003(5):1283-1287.

[11] Baisui Han, Batnasan Altansukh, Kazutoshi Haga, et al.

Gujie Qian, Andrea Gerson.

Leaching and kinetic study on pressure oxidation of
chalcopyrite in H,SO, solution and the effect of pyrite on
chalcopyrite leaching[J]. Journal of Sustainable Metallurgy,

Hrksem ], A G e)m GAHRES), 2020(7):53-58.

WANG T J, ZHOU Z K, SUN Z X, et al. Effect of pyrite

addition on

Metals(Extractive Metallurgy), 2020(7):53-58.

[13] ¥ R, LS. BERH (E PRy SR g ] L]

FHEPEHR, 2011(36):61+63.

PAN L, KONG Y C. Application of pyrite in microbiological

leaching technology[J]. Science & Technology Information,

2011(36):61+63.

[14] SEme=2, bRifg, (IT M, 4. SRR (L HE SR T M0
MR 2 L] LR R A 223, 2012, 34(7):761-768.

MO X L, LIN H, FU K B, et al. Influence factors of pyrite

promotion on the bioleaching of chalcopyrite[J]. Journal of

microbiological  leaching[J].  Nonferrous

University of Science and Technology Beijing, 2012,
34(7):761-768.

[15] Z Sadowski, E Jazdzyk, H Karas. Bioleaching of copper
ore flotation concentrates[J]. Minerals Engineering, 2003,
16(1).

[16] 5K, K. 40T S R rh SR R S AT
A ). kiR 42, 1997(2):4-7.

ZHANG D Y, ZHANG T. Influence behavior of pyrite on the
bioleaching of chalcopyrite[J]. Hydrometallurgy of China,
1997(2):4-7.

(171 AN N KA A e B 4 3
LHUERHEST [D]. Jbat: L BHR Y, 2016.

ZHOU S S. Study on mechanism and dissolution characteristics

¥R

of gangue minerals in bioleaching of chalcopyrite[D]. Beijing:
University of Science and Technology Beijing, 2016.

(18] BCIE %, bRifg, HRE, 5. A SO0 RCZEYR H S (1
PERI L], A RHECR 72541, 2011, 33(6):682-687.

MO X L, LIN H, DONG Y B, et al. Effect of quartz on
bioleaching of chalcopyrite[J]. Journal of University of Science
and Technology Beijing, 2011, 33(6):682-687.

[19] Yingbo Dong, Hai Lin, Shanshan Zhou, et al. Effects of
quartz addition on chalcopyrite bioleaching in shaking
flasks[J]. Minerals Engineering, 2013:46-47.

[20] SEIGE 2%, BRI, LA RE, 4. BKAT 0400 4l BT L o A A
ISR SE (T). M <2 JE, 2013, 37(3):437-445.

MO X L, LIN H, WEN J K, et al. Effect of gangue minerals on
chalcopyrite bioleaching[J]. Chinese Journal of Rare Metals,
2013, 37(3):437-445.

[21] SEme=2, BRifE, (ITH, 45, 48 2 R B S E0iR
Ky L], AT (s A4, 2012, 22(5):1475-1481.

MO X L, LIN H, FU K B, et al. Effect of sericite on


https://doi.org/10.3969/j.issn.1000-6532.2021.04.012
https://doi.org/10.3969/j.issn.1000-6532.2020.05.017
https://doi.org/10.3969/j.issn.1000-6532.2020.05.017
https://doi.org/10.3969/j.issn.1000-6532.2020.05.017
https://doi.org/10.3969/j.issn.1000-6532.2020.01.014
https://doi.org/10.3969/j.issn.1000-6532.2020.01.014
https://doi.org/10.3969/j.issn.1000-6532.2020.01.014
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.01.010
https://doi.org/10.3969/j.issn.1000-6532.2020.01.010
https://doi.org/10.3969/j.issn.1001-1250.2017.01.018
https://doi.org/10.3969/j.issn.1001-1250.2017.01.018
https://doi.org/10.3969/j.issn.1001-1250.2017.01.018
https://doi.org/10.3321/j.issn:1004-0609.2003.05.045
https://doi.org/10.3321/j.issn:1004-0609.2003.05.045
https://doi.org/10.3321/j.issn:1004-0609.2003.05.045
https://doi.org/10.3969/j.issn.0258-7076.2013.03.017
https://doi.org/10.3969/j.issn.0258-7076.2013.03.017
https://doi.org/10.3969/j.issn.1000-6532.2021.04.012
https://doi.org/10.3969/j.issn.1000-6532.2020.05.017
https://doi.org/10.3969/j.issn.1000-6532.2020.05.017
https://doi.org/10.3969/j.issn.1000-6532.2020.05.017
https://doi.org/10.3969/j.issn.1000-6532.2020.01.014
https://doi.org/10.3969/j.issn.1000-6532.2020.01.014
https://doi.org/10.3969/j.issn.1000-6532.2020.01.014
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.03.018
https://doi.org/10.3969/j.issn.1000-6532.2020.01.010
https://doi.org/10.3969/j.issn.1000-6532.2020.01.010
https://doi.org/10.3969/j.issn.1001-1250.2017.01.018
https://doi.org/10.3969/j.issn.1001-1250.2017.01.018
https://doi.org/10.3969/j.issn.1001-1250.2017.01.018
https://doi.org/10.3321/j.issn:1004-0609.2003.05.045
https://doi.org/10.3321/j.issn:1004-0609.2003.05.045
https://doi.org/10.3321/j.issn:1004-0609.2003.05.045
https://doi.org/10.3969/j.issn.0258-7076.2013.03.017
https://doi.org/10.3969/j.issn.0258-7076.2013.03.017

- 134 -

s o3l

2022 4

The Chinese Journal of
Nonferrous Metals, 2012, 22(5):1475-1481.

[22] M URA, BB 55, BEOCR. B IR e Wi R A B TRk
F B AE H (3 30)[J]. Journal of Central South University,
2018, 25(10):2380-2386.

YANG C R, JIAO F, QIN W Q. Leaching of chalcopyrite: An
emphasis on effect of copper and iron ions[J]. Journal of
Central South University, 2018, 25(10):2380-2386.

[23] HIeSC, FZ, By, 55 Fe* W @0 S8k N 220
B IEZ LRI [V]. B3R TR, 2017, 37(1):77-80.

GAN X W, WANG J, ZHAO H B, et al. Effect of Fe’" on
stepwise bioleaching of chalcopyrite and marmatite[J]. Mining
and Metallurgy Engineering, 2017, 37(1):77-80.

[24] VFIR T . AN[R] 25 5 W00 Gl A= 03t SR F) s i AL
B [D]. dbat: JEaRHR, 2016.

XU X F. Effect and mechanism of different ions stress on

bioleaching of chalcopyrite[J].

bioleaching of chalcopyrite[D]. Beijing: University of Science
and Technology Beijing, 2016.

[25] HAVLIK T, SKROBIAN M, BALAZP, KAMMELR.
Leaching of chalcopyrite concentrate with ferric chloride[J].
International Journal of Mineral Processing, 1995, 43(1/2):61-
72.

[26] BRETF. SN LR B RS i e (], W%
1A 42, 2000, 19(4):63.

MAO T S. Effect of silver chloride on bioleaching of
chalcopyrite concentrate[J]. Hydrometallurgy of China, 2000,
19(4):63.

[27] Ahmad Ghahremaninezhad, Rebecca Radzinski, Tudor
Gheorghiu, et al. A model for silver ion catalysis of
chalcopyrite  (CuFeS,)
2015:155.

(28] FkfE, PhoK Bt Bl AR AR SR IR 9T (0], 17
ZEA R, 1999(4):7-11.

TONG X, SUN Y G. Study on microbiological leaching of
refractory chalcopyrite[J]. Multipurpose Utilization of Mineral
Resources, 1999(4):7-11.

[29] TERREAR, SRR, VEASORE, A5, BRI AR 40 AR LT S A
T EALAT T D] 73R LR, 2003(5):60-62.

WANG K L, HAN X Z, WANG M H, et al. The study of

catalyzing behavior of silver ions in bacterial leaching of

dissolution[J].  Hydrometallurgy,

chalcopyrite[J].
2003(5):60-62.
[30] #R A6 B . AW HEARLERZ TR N (M]. Kb =B
BOR A RRAE, 2002.

XU W C. Application of Biotechnology in the Nuclear
Industry[M].

Mining and Metallurgy Engineering,

Changsha: National University ofDefense

Technology Press, 2002.
[31]  Saleh Behrad  Mojtahedi,
Yoozbashizadeh. Oxidative Leaching of Chalcopyrite by

Rasouli, Hossein
Cupric Ion in Chloride Media[J]. Transactions of the Indian
Institute of Metals, 2020.

[32] A WVER, IS, 352, 46 HTR 52 2 0 Gk AR AL IR Bl
AT R R T B A0 (T, AR HAGER, 2019, 35(8):95-102.
CUI'Y Q, FENG S, HUANG X, et al. Directed domestication
of copper tolerance for enhancing low- grade chalcopyrite
bioleaching by ccidithiobacilluscaldus[J].
Bulletin, 2019, 35(8):95-102.

[33] VAR, BT 258 . Mg R S8 A S AR B AP BT 24 A 1P 74 5%
Wiy (7). rh AT 46 2441, 2000(4):576-578.

LI H M, KE J J. Effect of Mg®* on growth and activity of
ferrooxidans[J]. The
Nonferrous Metals, 2000(4):576-578.
[34] ¥ &, TERERE, THEM. &8 3 Fx s ig h B 244 )m
BRALAT (s (3], BB HE L2 B 24 4R, 2001(2):209-213.
JIANG J L, WANG M H, WANG K L. The Influence of

various metallic ions on the bioleaching of complex metal

Biotechnology

thiobacillus Chinese Journal of

sulphides[J]. Journal of Chengdu Institute of Technology,
2001(2):209-213.

[35] G-J- BLURKR, LSS, F KRR, @i b ¥ %
SEARBLLT]. H AR D, 2004(12):21,34-38.

G J OHLSSON, WANG J L, LI C G. Fundamental principles
of biological oxidation of metallic sulfide minerals[J]. Metallic
Ore Dressing Abroad, 2004(12):21,34-38.

[36] HIEA, HEIWE, 7w 2. S8 A RITE SO S i th v B
ATl e (1], R TR 224R, 2017, 17(4):664-676.

TIAN G C, HU J X, ZI F T. Research advances in applications
of oxidants in oxidation leaching of chalcopyrite[J]. The
Chinese Journal of Process Engineering, 2017, 17(4):664-676.
[37] M F C Carneiro, V A Le#o. The role of sodium chloride
on surface properties of chalcopyrite leached with ferric
sulphate[J]. Hydrometallurgy, 2007, 87(3).

[38] Hiroyoshi N, Miki H, Hirajima T, et al. Model for ferrous-
promoted chalcopyrite leaching[J]. Hydrometallurgy, 2000,
57(1):31-38.

[39] 23R HA, B3I, 226 %, &, WAUIR A AR B 4 i
I, &y 1, 2019(1):74-77.

LI Z M, ZHONG S, LI Y B, et al. Research of chalcopyrite
oxidative leaching mechanism by sodium chlorite[J]. Metal
Mine, 2019(1):74-77.

[40] P C Hernandez, Taboada M E, Herreros O O , et al.
Leaching of Chalcopyrite in Acidified Nitrate Using Seawater-
Based Media[J]. Minerals, 2018, 8(6).


https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.0253-6099.2003.05.020
https://doi.org/10.3969/j.issn.0253-6099.2003.05.020
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.1016/S0304-386X(00)00089-X
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.0253-6099.2003.05.020
https://doi.org/10.3969/j.issn.0253-6099.2003.05.020
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.1007/s11771-018-3922-5
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.0253-6099.2017.01.021
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.1009-2617.2000.04.024
https://doi.org/10.3969/j.issn.0253-6099.2003.05.020
https://doi.org/10.3969/j.issn.0253-6099.2003.05.020
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.1016/S0304-386X(00)00089-X
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.3321/j.issn:1004-0609.2000.04.026
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.12034/j.issn.1009-606X.216368
https://doi.org/10.1016/S0304-386X(00)00089-X

1
2022 4F 2 A AT RS SR A A M BB T AR AR R v 69 B S Ik + 135

Research Status of the Effect of Typical Impurity Minerals and
Ions on Chalcopyrite Leaching

Leng Hongguang, Han Baisui, Yang Mengyue, Zhao Tonglin
(School of Mining Engineering, University of Science and Technology, Anshan, Liaoning, China)

Abstract: Chalcopyrite is often associated with some impurity minerals such as pyrite, quartz, carbonateand
silicate minerals, and the presence of these minerals will affect the leaching of chalcopyrite. Additionally, to
promote the dissolution of chalcopyrite, some oxidants often need to be added in its leaching process, which
generates manyunavoidable ions. Therefore, involving the ions produced from the dissolution of impurity
minerals will affect the leaching efficiency of chalcopyrite.In this paper, the effect of the typical impurity
minerals and ions on chalcopyrite dissolution was reviewed for providinga theoretical foundation for the
high-efficiency and complete CuFeS, leaching.

Keywords: Leaching; Chalcopyrite; Impurity mineral; lons
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Metallogenic Geological Characteristics and Genesis of the Rb-Sn
Polymetallic Deposit in Mount Tiantang, Guangdong Province

Liu Tiesheng', Chen Wenhui’, Huang Xiangkuan®’, Cao Yunjiang®, Ye Shun’, Zhao Yanming®
(1. Team 408 of Hunan Bureau of Geology and mineral resources exploration and development, Chenzhou,
Hunan, China; 2.Team 418 of Hunan Bureau of Geology and mineral resources exploration and
development, Loudi, Hunan, China; 3.Sichuan Guangwang Energy Development (Group) Co., Ltd,
Guangyuan, Sichuan, China; 4.Hunan University of Science and Technology, Hunan Province Key
Laboratory of Coal Resources Clean-utilization and Mine Environment Protection, Xiangtan, Hunan, China;
5.School of Energy, China University of Geosciences (Beijing), Beijing, China)
Abstract: Tiantangshan Rb-Sn polymetallic deposit in Guangdong Province is located at the intersection of
the southern part of the NNE trending Wuyishan polymetallic metallogenic belt and the eastern end of the
Nanling latitudinal polymetallic metallogenic belt. Based on the study of the geological and metallogenic
characteristics of the rubidium tin polymetallic ore body in Tiantangshan, Guangdong Province, it is found
that the ore body mainly occurs in the volcanic rocks of the second subgroup of the upper Jurassic Gaojiping
group and its tectonic fracture alteration zone, joint fissure alteration zone and the uplift of granite. The
background concentration of Rb is relatively high in the volcanic rocks of the second subgroup of the
Jurassic Gaojiping group, This stratum is the main ore bearing horizon of rubidium ore body. Based on
geological characteristics and geochemical evidence, it is considered that the source of minerals is related to
volcanic rocks and Yanshanian rocks. The genesis of hornblende type rubidium deposit, greisen type
rubidium deposit, albitized granite type niobium tantalum deposit, structural fracture alteration zone (rock)
type tin deposit, greisen type tungsten tin deposit, veinlet leaching type tin deposit, lead zinc deposit and
copper deposit in the area is post magmatic gas hydrothermal filling metasomatism The main multi-stage and
multi-stage mineralization is a group of ore deposits with genetic relationship formed in different evolution
stages, different metallogenic geological conditions and different parts.
Keywords: Tiantangshan Mountain; Guangdong Province; Rb-Sn polymetallic deposit; Geological
characteristics; Genesis of deposits
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