pooo hgp://www.cqvip.coml

Vol.8 No.3
June 2008

TRELE%*#M

The Chinese Journal of Process Engineering

EekE3IH
2008 £ 6 A

B MEL SR EESEHIE
AAAHT T, BT, INERS, SHREBFS

(. FIXREMHREBESEER, LT KA 110004;
2. Natural Resources Research Institute, University of Minnesota, Coleraine MN 55722, USA;
3. HEPWHAZAERFAFTAETHERA AT, Kig Fi 305-8569, HA)

B B AT RUKRESEERMEEY IR, BRTRIMNSE. \EMYWRREXN ST YRisIR
BRNFEYRRW. SRR, AFRET AR, EAFEILE; HFARRENNET 0.015%, @k S,ClL
K FeCLIERBE; RBEETHMNRE"YNTREER, BEREN270C, HEETREE 2%-3%; WHHELEK
. BB RERTIERE: WRREBA(147~208 poyF R THRAKERERIIRE. EBEAZRE, TRR
o2 85 HE H B RUSUR S,CL7E L BUP IR T J M5 R4, B R &R T (T BRH 270 C B RAREA#ITL 0.015%,

FEUBRE 250~270°C), AR AREY 28%MRLEITY, REWESE. MigTE

XKi@in: HET; KBS PRsE: K
hESH#S: TFI11.19 SCEkERIRAD: A

1 W =

H BT KA ES T A= 0 £ S, 50 B UL
R ERRAT, RN “HEE-UOR-RS s R
TERRESERRE, REHTAEIEAEEREBRMN
R, BELHEENK. SREEEERSEA AW,
T @A EH A (SO)T5 e KA E B F i . BE
EH X IARBER R, SR AR D FHAT L
EACRNBZFAEERY SRR HEF
B, FEAHR. AEAERHEY, EhHTRHE
B RARE, WMARZANL. BREAS ST HREN
BWEH AT RMEER. BIKA RS0,
ERERLF&ENEH, USEMIRIEEE, HIER,
NBIMRS LY. RESHENERGEFL IS ST
BEE&EE, ENFERBRBNBHBEEREHRE
T 5.

By A TZR8% LR NER &SR, L5
KZE RS TEERRRKE. ZTEHREAT LSHA
., BEFEEEN, BB, FORNFESKER
BHEEMESE. B, BEEPURE. NEHATE
RPN TN AT T 5T, Jena %1%, Kanari
ZUM Kumar @S RES IR T HEAT &
25~550 CHIEAAT A, HB T ZHEES R MR E R
Wy, HHETRMELEE, T T RMHLE. Olsen %
MR T EEHY T 550~650 CHIEALITFE, 96%LL LK)
CuFeS, # W A H kMR ALY KOLER, FM&IMNE

W EE: 2007-12-20, B AA: 2008-03-10

XEHS: 1009-606X(2008)03-0535-05

S5ERBERESKEMK. REWM, HiTWRNEHY
FHTEFIALIRE, RERFILSRES REDRHE
%, 5| BHBNEK TIEREE, #LUESZEIT. Smith F
MR FE I, AP 7 200~300 CI 5 T &k, Wk
KERBEERR, RARESIEMNER-FH R
(S.CL)TM AR BFRER. BT )@l E i =Bt
RACEFHET FLE, BEESEML. S,Cl, W B
UL RSN, AT FESMRESMM S,CL ¥
e RRHATHIR, ERE[MUEE. BERYRNES
EEXNFEATARZ W, SR ERRARRE, Bf
RELETNIEEBENRRIR . EHATH K=
IR, RIARKEITERERS.
2 E K
2.1 ##l

FR TRy ML E R B X SR T
E, GRINER L yYARE X JFERTE#E, FEH
H Y (CuFeS,), REHMBHEKY (FeSy). BV £/ T
104 pm, Ll 2%PERAERE GG R I 2 2 B AL,
F 105CHAMRT 8 h. THERFADHKEN
147~208 pm, I 104~147 um KR T LR SE R,

1 ARV LPHEN
Table 1 Chemical composition of chalcopyrite concentrate (%, o)

Fe Cu S Zn Ni Cd Pb As

2374 2880 3022 034 <0.001 0.001 0.05 0.007

Si0, TiO,  ALO;  CaO MgO Na,O MnO

10.14 0.12 247 0.66 0.57 0.20 0.08

HEEET: AEF1960-), B, HHRELHFETA, 8L, BHE, AERIUEESF TEMHA, E-mail: funx@smm.neu.edu.cn.


http://www.cqvip.com

536 TEIEBEZH

P 000 http://www.cqvip.com]

Exk

2.2 XWES

wE 1 FiR, MAKRNZEER 50 mm. & 235
mm. JEFE 30° R BN AN, EHEZ5R
A LEEEe, SN DREEREDE THRBET, #FF
YRR NABN, HESRRNENSERER L&
KHAE. SHENRS-SEAEBRTE, KNS
WE—WAEHRE. KSR B I, R
R HFREENAEEELR, B4 Ry AR
H(HZ35mm, K450 mm), WEEBTEBEEN R

| Fee

g i Dust collector
Feeding tube w
Thermooouple} T Il' Condenser
— — n-
Effiuent gas
+
Furnace B -+
~ U1 > Thermocouple
Ball stopper~| i
o Y :\ ™ Overflow tube

Y
N b Discharge

Bl 1 AWy SRk
Fig.1 Experimental setup for chlorination
of chalcopyrite concentrate
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Fig.2 Variation of Cl, concentration in effluent gas
with cumulative Cl, passed

RNAFMBAABER X HRATHARE, RN
VIHF=) X2 B 7R CuCl, CuCl, F FeCl, fi5Ti. B KN
HEAT, CuCl EEZHHK, HFE CuCl, Ml FeClL & HTF
HitHE 1 g CuFeS, 5E2 KM 0.24 L &4, S UFE
A 020L/g, XHE, 150 g BB FEH A 30L.

CuFeSz+2C12(g)=CuC12+F eC12+SZ(g)' ( 1)
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30~35L J&, SN EEHT 100%, HEABBEEER
TWEAE. AIHRATEEHNRK, FHARRIREHS
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Fig.3 Solubilities of Cu and Fe in samples as a
function of cumulative Cl, passed
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Fig.4 Relationship between contents of S and Cl in
chlorinated product at different temperatures
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Fig.5 Effect of Cl, concentration in fluidizing gas on S content in
chlorinated product and Cl, concentration in effluent gas

3.2.2 BEKERE

mE 6 FH, BEEESN, “UHREEHE TR,
245~250 CH B E 6%~7%, 270 °C i 7] [ 3| EAR(L
2%~3%), HHEHTR I, BEHIDERES, 5


http://www.cqvip.com

P 000 http://www.cqvip.com]

538 TREIREER FeE
B R — B jp—
g r Temperature (C)
G 13 g O 220~230
5 E o[ oo o o 245~250
| B |
£ 8 3 nf o o
pug e b oo
8 2— 10 5 © E o
B oor : o
N £ 8l o
5 8 4L ° 8oo® °
£ 4k [ | fe) o O o o
8 6 T O S H R SN BN
”

240 250 260 270 280
Temperature (C)

B 6 BENTATY IR S RIEN
Fig.6 Effect of temperature on S content in chlorinated product
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CUFCS2+2S2C12(8)=CUC12+F eC12+3S2(g). (2)
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Fig.7 Relationship between S content in chlorinated product and
Cl, concentration in effluent gas at different temperatures

Chalcopyrite concentrate
36.6 gh
(30.2% S)

Effluent gas
(Cl; not detected)

Upper reactor
Cl, removal and S,Cl, conversion
(250~270°C)

Fluidizing gas Discharge
(C12~0.01%) 324 g/h
T (26.7% S, 11.2% CI)

Lower reactor
Chlorination reaction

(~270°C)
Fluidizing gas Discharge
N2 3.5 Umin 35.2gh
(Cl; 1.5%) (2.8% S, 39.5% Cl)

K 8 “BoESFILRE. BERELAHNER
Fig.8 Flowsheet of continuous chlorination, optimized operating
conditions and results in a two-stage reactor
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A New Process of Low-temperature Chlorination of Chalcopyrite Concentrate
without Environmental Contamination

FU Nian-xin', IwasakiI?, TamagawaT>, Kobayashi M

(1. School of Materials and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China;
2. Natural Resources Research Institute, University of Minnesota, Coleraine, MN 55722, USA;
3. Research Inst. Environ. Manage. Technol., National Inst. Adv. Ind. Sci. Technol., Tsukuba, Ibaraki 305-8569, Japan)

Abstract: A low-temperature chlorination process of chalcopyrite concentrate was studied using a small fluidized bed reactor. The effects
of Cl, supply, temperature and particle size of the concentrate on the chlorination behavior, fluidization condition and reaction products
were investigated. The results show that proper excess of Cl, supply is necessary for full chlorination of the concentrate. The Cl,
concentration in effluent gases should not be beyond 0.015% in order to prevent the formation of more S,Cl, and the vaporization of
FeCl;. The increase in reaction temperature can effectively reduce the sulfur contents in the products, decreasing to 2%~3% at an
appropriate temperature of 270 °C. The sticking of the particles is due to the fritting of a low-melting-point eutectic mixture at high
temperature. The particles with larger sizes (147~208 um) are favorable for the fluidized bed to be in a steady-state fluidization state. The
exhaust chlorine and S,Cl; from the lower reactor are expended for the chlorination of the concentrate in the upper one in the two-stage
chlorination experiment. The fully chlorinated products with an average 2.8% sulfur content can be obtained, and the system can
continuously run smoothly under the optimized operating conditions (at 270 °C of the lower reactor temperature and within 0.015% of
Cl, concentration in the effluent gases, and at 250~270 °C of the upper reactor temperature).

Key words: chalcopyrite; low temperature chlorination; particle sticking; fluidized bed
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