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Influence of liquid medium on ultrafine grinding of pyrite
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(1. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China;
2. College of Chemistry and Chemical Engineering, Jishou University, Jishou 416000, China)

Abstract: With ethanol or water as liquid medium, the changes of particle size and slurry viscosity of pyrite powder with
the grinding time on the same grinding condition were studied. The possible reasons were analyzed by the measurements
of wettability, zeta potential, dispersibility of pyrite in water and ethanol and by the calculation of EDLVO theory. The
results show that higher grinding efficiency can be obtained at an appropriate slurry viscosity in the ultrafine grinding

process. Liquid medium may change the interface interaction of particles that predominates the slurry viscosity and thus

the grinding efficiency.
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Table 1 Chemical composition of pyrite(mass fraction, %)

Fe S Si Ca Al
44.31 3945 0.67 0.53 0.28
Ti K Co Na
0.12 0.10 0.07 0.007
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Table 2 Slurry viscosity and median diameter of particle at
different grinding time

Grinding n/(mPa-s) dso/um

time/h Ethanol Water Ethanol Water
0 3.0 8.4 10.541 10.541

1 6.0 365.4 3.736 3.297

2 6.6 838.5 1.947 2.150

3 11.6 1107.7 1.418 1.722
3.5 16.5 1203.9 1.231 1.573

4 21.2 1307.8 1.141 1.569
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Fig.2 Wettability of pyrite powder in ethanol or water
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Fig.4 Raman spectrogram of pyrite powder
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Fig.5 Dispersibility of pyrite powder in water (0(A)) and
ethanol (0(B)): (a) 0.5 h; (b) 1.0 h; (¢) 2.0 h; (d) 120 h
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Fig.6 Curves of potential energy of pyrite powder in water
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Fig.7 Curves of potential energy of pyrite powder in ethanol

=300
0

=

3 Zig

1) AR R, B R E 2 , Ae3k
TR KIIE B R o WS O AU (14 5 Tl 1
SEMAAROK, MO ABURE 1) 57 T s 7 AT B e A o
B IRRE LR AN, AT SR B 250

2) BERARHALE ZWE o BPELS T R A
I FAE b SR PR A0 00 S S R A RIS, A SRR S5
ANy AN TN B B SRR A SRR B AT ik B e PR AT
BERCR SRR A K R b 22, A A
JRAE R SRR PO AR % B R PRI, 7 SRt B
TF B I ) SEE A SRR, A N m B B )0 1



ERVES AR

HSCHE, S5 WA ORI R AR 1 ) 5 143

RERZ, S mibieasoR .

N

REFERENCES

(1

(2]

(31

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Hirano K, Kouzu M, Okada T, Kobayashi M, Ikenaga N, Suzuki
T. Catalytic activity of iron compounds for coal liquefaction[J].
Fuel, 1999, 78(14): 1867-1873.

Hirano K, Kanda Y. Study on industrial catalyst for bituminous
coal liquefaction[J]. Fuel Processing Technology, 2001, 72(1):
35-45.

BRIAFS, sitZR, f . NEDOL AT At s g
B AL AR LU RR [T 5 HRBAR, 2002, 8(4): 24-29.

CHEN Ming-xiu, SHI Shi-dong, HE Ping. Comparison of
catalyst activity in Shenhua coal liquefaction test under NEDOL
model[J]. Clean Coal Technology, 2002, 8(4): 24-29.

HEg, R BB AR SR BE SR (], M
1k, 1999, 22(1): 6-9.

SHEN Jun, WANG Zhi-zhong. New developments of direct coal
liquefaction catalyst[J]. Coal Conversion, 1999, 22(1): 6-9.
TRELC, B SR E R BOR BT 75 TR [T]. LR,
2001, 21(2): 32-36.

ZHANG Yin-yuan, ZHAO Jing-lian. Research and development
of direct coal liquefaction technolong[J]. Shanxi Coal, 2001,
21(2): 32-36.

HE Ming-zhao, WANG Yan-min, Forssberga E. Slurry rheology
in wet ultrafine grinding of industrial minerals: a review[J].
Powder Technology, 2004, 147(1): 94—112.

K. AR EM]. AL A T AL, 1999:
79-127.

ZHENG  Shui-lin. Ultrafine Grinding[M].
Buiding Material Industry Press, 1999: 79—127.
U, WA, B B, ARSFBL BESE. BT Lk
[M]. M o P R% H AL, 2001: 164-165, 181-206.
ZENG Fan, HU Yong-ping, YANG Yi, REN Shou-zheng,
YANG Yu-fen. Theory of Mineral Process Grain[M]. Xuzhou:
China University of Mining & Technology Press, 2001: 164—165,
181-206.

Beijing: China

Sharma P K, Rao K H. Adhesion of Paenibacillus olymyxa on
chalcopyrite and pyrite: surface thermodynamics and extended
DLVO theory[J]. Colloids and Surfaces B: Biointerfaces, 2003,
29(1): 21-38.

PR, F Ik Sl Ee MM, dbat: mae Tl
HARAL, 1992: 26-87, 130-164.

LU Shou-ci, WENG Da. Theory and Application of Interfacial

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Separation[M]. Beijing: Metallurgical Industry Press, 1992:
26-87, 130—164.

BUHE . BRI P LA K FER S AR (], P
K, 1996, 17(3): 59-65.

JIA Jian-ye. IR-spectra of pyrite and evaluating content of gold
with it[J]. Northwest Geologic, 1996, 17(3): 59—65.

2B UmLAEE M. N E I, B b BERE R
Ft, 1982: 84-85.

Farmer V C. IR-spectra of Mineral[M]. YING Yu-pu, transl.
Beijing: Science Press, 1982: 84—85.

BOAN, SR EE, BIEHS, oM. ST b2 iy
AIE B LR 3 SCHIAR[T]. M IR} 27— [ M BOR 27 223,
1997, 22(6): 575-578.

JIA Jian-ye, ZHU Zi-zun, PAN Zhao-lu, LAN Bin-ming. Raman
spectral characteristics of gold-bearing pyrite and discussion
about their prospecting significance[J]. Earth Science—Journal
of China University of Geosciences, 1997, 22(6): 575-578.
Toniazzo V, Mustin C, Portal ] M, Humbert B, Benoit R, Erre R.

Elemental sulfur at the pyrite surfaces: speciation and
quantification[J]. Applied Surface Science, 1999, 143(3):
229-237.

W, KB LA J70.1~1 300 MPa R BEAT (K47 2
FeIEFFE[I]. 2R, 2005, 25(3): 299-203.
YANG Yu-ping, ZHENG Hai-fei. Research on raman spectra of
anhydrite at pressure of 0.1—1 300 MPa and room temperature[J].
Acta Mineralogica Sinica, 2005, 25(3): 299-203.
£ &, Yo M, SRR BIRMEREE S EORIM]. st
% Tl A, 2005: 66-98.
REN Jun, SHEN Jian, LU Shou-ci. Science and Technology of
Particl Dispersing[M]. Beijing: Chemical Industry Press, 2005:
66-98.
BiSek JA, B, RGeS, ORLIE)AH HAE ) S ADRIEIEM]. K
Yo DR H AR, 1993: 26-184.
QIU Guan-zhou, HU Yue-hua, WANG Dian-zuo. Interactions
between Particles and Flotation of Fine Particles[M]. Changsha:
Central South University of Technology Press, 1993: 26—184.
JEE e, B 7, MR, BRERE. B MAEYRR B AR
MRS F MY & DLVO B[], b EFH €48 %R,
2006, 16(8): 1462—-1467.
GU Guo-hua, SUO Jun, LIU Jian-she, ZHONG Su-jiao. Surface
thermodynamics and extended DLVO theory on bio-leaching of
pyrite mineral[J]. The Chinese Journal of Nonferrous Metals,
2006, 16(8): 1462—1467.

(4RiE  fFE)



