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Table 1 Main chemical analysis of ore samples

Cu S Mo Fe SiO; Mg As ALOs CaO Hit

0.16 1.50 0.012 1.77 70.25 0.32 0.10 17.50 0.87 752
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Table 2 Analysis results of the sample Cu phase

L HH & Kk#% B&E per
A AL RS Bidkw T

A8 /% 0003 0005 0023 0127 016

SAFE % 2.05 3.11 14.47 7937  100.00
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Table 3  Process mineralogy analysis results of the sample ore
W N EW Y MH 254
L . N
S8 /% 044 0033 <001 <001 251 0018 0.58
By K FE L, BL
wm P oang T TN mm M
1622 21.82 12.80 43.17 0.64 0.63
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MR 2 ATH0, %A A P A 3 DU A AR AL
HIEREFE, h7937%, HRERRAERWLS, &
14.47%, LSEABEAE. FEE L.
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1964 £E, Silverman 1 Ehlich'® $2 i 7 pifh &
ZW BB BAEYR B EEER MR
BEM. BREHERAEMETY URESY
VIt MEERERLER, £ hn
AN &R TRBEEBLRITRE:

CuFeS2+402 — CuSO4++FeSO4 (1)

MEERRBRHAE ST UIERSIES =LK
FlEEY), RS RBERAHEEENR.
S FBEREY AR Fe® ERMBEER T XN
FALRL Fe™, Fe** fE UG EAT EAb 7 i1
TFE:

4FeS04+0:+2H2S0a — 2Fex(SO4)s2H 0 (2)

28+302+2H:20 — 2H.S0: (3)

CuFeS:+2Fe2(S04);s — CuSOs+5FeS04+2S  (4)

HBEERSERERANEEXHET, |
BIERAREGTEF WSS, HEIFESH
Wy BEEEM, RREREIHEFS EA. Brerly,
Majima. Hirato. Mcdonald #1 Boon % ()%} 7 &8 A
AFe ZRBMT BEMXREEER, XBREFRL
IE T AHERE K EEAN A

REEHMERAHRY IETREEFHED
HEEWMMER, XA Fe*'. H:SO« & (a2 Mk
A, BNUBERERNE, BofLEEERRE,
PIFE B B TR AR AN W] HERR
22 HERESIL

X} R A HE 3 AN B T R SR 79 7K B KKS-1-
KKS-2 LR EITE ST EEARERAFRKBR
B Z)-1. ZI2 #HTHERENNE, 48
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Table 4 The contrast between the bacterial concentration of a
waste rock and the concentration of ZJ

IiH KKS-1 KKS-2  ZJ-1 Z]-2
HWKE /(gL 0058 0061 <0.001  <0.001
546 pH 335 346 1.58 1.65

HEHE/ (PmL') <104 <104 107 ~ 108 107 ~ 108

HER4TUEL, EAEHARCELEHST
W RIFIREN, BRAEHEGY SiK=ERMERE
W, YK pH RS, FRBOEEERV HMAEY
RIS, Bt DN Sk = MM E
RV BE LB,

BRI 30 mL A SRR FIEA 70 mL
M OK SEFEMERM T, ETHEHRAKBRGHS,
£ 40C 4G TIRG T RN IRZRR D8
MEHITHBESR. £33~ KRERBERE,
FHEFERE R 7 8 3R M B B 5% FE a8
R AT 3 ~ 5 IRKBEMN L, LA SR H)
ARKRENFERERE 1S W, oK BHREHFTERS
MEBRERE S

£S5 KIEFERS

Table 5 9k cultivation formula

ars
QK;‘Z% B esosH:0 (NH4)280s MgSO+7H20 KoHPOs KCl Ca(NOs)
W I(gL) 442 3 0.5 05 01 001

23 £PRdiRE

F—HARKBY AR EN-30 mm. -50 mm
0 -100 mm BIH A S FIINTEF INHLRE (40C)
MIAERR, BT AR EN LR HERE,; F-4
REEH A -50 mm FENEWHEAARN, EHEE S
B 40C, 30C. HE (£420C) , #HTEESN
R ET A ; =A@ -50 mm FIAETHEH
7 7] B o A T R LA % G T R VR N B R T R R
B AE RS RS
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FAEBRURT AR FAERETHNR
BEfHFE BEVEREE LOH, URTR
BB 55,

(2) RN, RFEEBpHEN 18K
MBRE BT A E, ¥ AR EEHF M
TATHREESRBET Y, MMEER 10~
12 L/m*h, BREFGCESESHETREEE pH
ERT 1.8 )5H 50% R 2R E KRR TR K
pHEEZR 1.5, ERF TR UM pHEREE 1.5~ 1.8,
FraaE AR IR W -

(3) HRIREEH, EHWEN pH . Eh f
B, SREFRERE. YO IREXT 1 gL &
HATH TR BB, Rk o K 5%,

(4) MPEEMERN, EFRIE P EH
RIE L ERPAEREE (4 /mL) KA Wk
BARMKEEN AR HEETE.

(5) ERBRAGREFIEHMKER, B pH
BN 1.8 FIBRER S WEEAE 24 h, FEAH BRKBEHE,
HESFTRHEBpH > 6, BEET, #IE R,
3 #R5it#
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Fig .1 The number of bacteria is associated with the cultivation
of time Relationship between The number of bacteria and the
cultivation time
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Fig .2 Relationship between bacterial leaching potentials and
time
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HE2AUEH Z)-1. ZI2E 6 REAXRR
F AL AL _EF B 600mV LAk, T KKS-1. KKS-2
253 11 REG®BAAFF 600 mV LA L, BTLLLE
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Wi, KKS P=HRMEYEN Fe™ MB T RG]
ET ZIREFEVREYER, FrLlHATH KKS #
EMEMEREEATZRAMNERERNED
B

&% bX¥ ZJ A1 KKS B3 AP B Fho b iR as 4y
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EMERY XL,
32 RETEYRLEAEEEER
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Fig .3 Relationship between leaching rate of different ore
granularity and leaching time
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Fig .4 Relationship between copper leaching ratio and leaching
time in different temperature
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Fig .5 Relationship between the copper leaching rate of
different species and the time of leaching

HESs TULEHERSXMGT, BH 1854,
Wk ZY BT CAIR Y 27.34%, 1T 17 9k KKS B
BHFEHE 22.81%, TRAFMEBIMES] 40CH
BHERN1695%, KRMBEERENREEREF
8.15%. B THEZV AR U IR MMk 77
HEE, FRMERE TV AaNEEE, FRRHBEIE
TEEXERY AR S ERRH#IER.

3.3 HMRHRER - BRI

EPRBBEXAZRER. —&RE. REE
B, ZRAK6, FARFARESTRE 7.
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Table 6 Extractive and anti-extractive results

g Cu MR BKE / (gL

HHy ENEH  ERWE  BEAEIE Cu ERE %
1.08 0.03 1.05 97.2

% BWAEIME Z8HEVME KREB CuREEX%
1.87 0.14 32.6 9.5

®7 FARERRDIER /%
Table 7 Cathode copper quality analysis

LR Cu Fe P Ni As Bi S Zn Sb
=4 99.98 0.002 0.0005 0.001 0.001 0.001 0.0001 0.002 0.001 0.001
PRt 29995 <00025 <0001 <0002 <0002 <00015 <00005 <00025 <0002 <0005
N > 0 f2 As N .
HR MK 7T A URHEMM L ERMELE L2 -

VIR B R FHZEEY - s AR 72 SR R A R B R AT LLIA
3 97.5%, REERALLUEE] 92.5%, AREFRER
FEEFME. ERBBEHAFH, BHBEREERRK
FHKTF 99.5%, HWHE -50 mm EY)IZH 185 d AT
LR 27.34% S W R A AR - FH - B T
2RI E EUE KT 27.20%.
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Experimental Research on the Stability of Blast Furnace Slag Skull by

Ferrous Oxide and Basicity
Guo Jiang, Li Rong, Niu Haiyun
(Jiyuan Vocational and Technical College Department of Metallurgical and Chemical Engineering, Jiyuan,
Henan ,China)

Abstract: In view of the phenomenon that the stability of hot surface slag of copper cooling stave of blast
furnace is decreased and shedding, the soft melting property and fluidity of blast furnace slag in Jinan Iron
and Steel Co. The results show that the stability of BF slag becomes worse with the increase of while the
basicity is 1; the weakly acidic BF slag is most unstable while is 15%; the viscosity change of BF slag on the
temperature is not obvious and the stability of BF slag is the best while /R is 10/1.1.

Keywords: Ferrous oxide ; Basicity ;BF;Slag skull;Stability
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Study on the Low-grade Copper Waste Ore with Biological Leaching

Process
Fan Daoyan', Wu Zengling %, Xie Hongzhen ', Wang Meijun '

(1.Xiamen Zijin Mining and metallurgy technology, Co., Ltd., State key Laboratory of Comprehensive

Utilization of Low grade refactory gold ores, Xiamen, Fujian, China; 2.College of Zijin Mining, FuZhou
University, Fuzhou, Fujian, China)

Abstract: A low-grade copper bearing waste rock in Inner Mongolia contains 0.16% copper on average,
among which primary copper sulfide and secondary copper sulfide are 79.38%, 14.17% respectively .
Biological column leaching - extraction - electrodeposition process was used to recover copper. Experimental
research on leaching population, ore granularity, column leaching temperature was carried on. The results
showed that the copper leaching rate can reach 27.34% by using ZJ domesticated bacteria for leaching for
185 days under optimized conditions as: particle size of the ore of 50mm, leaching temperature of 40 C .
And the comprehensive recovery rate of copper is more than 27.20% by using bioleaching-extraction-
electrodeposition process. The cathode copper obtained by extraction electrodeposition from leaching
solution coincidences the national standard of cathode copper.
Keywords: Waste rock containing copper; Chalcopyrite; Biological leaching; Microbial species



