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Abstract

The numerical simulation model for the arsenic distribution behavior between gas and particle
phases in a copper flash smelting process was established, and the distribution behavior was nu-
merically simulated based on the software Fluent 6.3. The simulating results show that the arsenic
was separated rapidly from CuzAsS; and As;03z was quickly volatilized. The arsenic separation
from the concentrate was almost completed within 3 m from the top of the reaction tower. The
volatilization of As;0; in the soot was finished within 1 m from the top of the reaction tower. The
zone within 3 m from the top of the tower is the key to adjust the distribution of arsenic in each
phase. For the simulated case, the proportion of arsenic distribution is 48.1% in the melt and 51.9%
in the gas phase.
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Figure 1. Schematic diagram of copper flash furnace physical model.
1-Concentrate nozzle; 2-Gas burner; 3-React shaft; 4-Gas space of settler

1. $EINIRIPIEERUREE . |50 B 2-BTRASEN; 3-K
NIE; 4-TiEith S HEES(E)

UKL 2% 1 S+
2CuFeS, +0, = Cu,S + 2FeS + SO, (1)
FeS, +0, =FeS+S0, @)
3FeS+50, = Fe,0, +3S0, 3)
2Cu,S +30, =2Cu,0+2S0, (4)
FeS +3Fe,0, = 10Fe0 + SO, (5)
3Cu,0 + FeS = 6Cu + FeO + SO, (6)
4Cu,AsS, +130, = 6Cu,S + As,0, +10S0, (7)
2As,0, = As 0, (8)
4Fe,0, +3As,0, + 70, = 12FeAsO, ©9)
AR
CH, +20, = CO, +2H,0 (10)
As,0, =4AsO+0,,T >1073K (11)

2.3. ERFH

SRR AR 1) FRMA YR E N REREANT, PUEGE  Se bR E S BN, SIS
WHSHE 1 R 2) TR, THE XA &R W E VTR, X TReE 2, B
T FEEAR R DAL A R A e PN IR o A R o R 5 B A M AR AT R s 3) AR R E N R 1T,
FRIEAE LR MR, H AR R 1 B 42 Pa.

DN A R R 60.56 ke/s, I BURE FEEATAH G SR IG 40 A, JCECRH, RRAERLAT . H5URL A AH 25
Sy Nz 2~% 4 fioR.
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Table 1. Distribution parameters in flash furnace

= 1. RRFENSH

_— LER SRR R IR R BIHG )
TEREkys) EHK©%) Wik mvs) Ke) (kg/s) (kg/s) TR (kgls) IR R (kefs)
FEHET W 14.43 76.8 90 1.129 0.874 0.03 0.03 0.538

Table 2. Batching parameters and characteristic particle size in flash furnace

2. NRIFECH S B RAFIERE

Pkt it bicw 70 /RIS Ao JHAR
R (%) 71.42 3.17 476 12.39 8.26
FEAERLAE (m) 24.642 37.0 926.873 429.548 24.642

Table 3. Phase composition of concentrates and soot

=3B MEREVIARLE AL

}:&% CUFCSQ FCSQ FeS Fe304 Cllzo SIOZ FeZSiO4 A5203 CU3ASS4

Joi B 7 53 H(%) 66.94 4.80 1.76 2.79 0.81 6.19 13.73 0.66 1.57

Table 4. Phase composition of slag concentrate

4. BT BOHIEERK

Eﬁ% CLIzS Fe3O4 Clle SlOz Fezsi04 FGASO4
R EH 5 EU(%) 29.45 7.24 5.96 15.67 35.92 5.17
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FELFER LA A BL T =AM B

1) AR R THFE R B X — i R R AR PR ST 0.75 m (1) X3P, LI REB S AR
TERAR, Tl As,O6 FIZAERCN Y, FEBIETH 0.75 m AbI As O (IR RIA R M. BEIN, BT IE
KA K, ARTEH R RIR SRR A R miR ORI EF T, 889> AseOq TR MR, M 3(b)RTLAEH, 76
BEETI0.75 m AbRF, PR EEAR T —E M AsO.

2) HAEHER KT A BGE R B X — R R AR B IS TN 0.75~2.5 m (X IR, FREEERET I K
FHR SRR RRIE, S R SR TR, TEIR BN R S AsgO MAE BCE ZR AN K AR T L FE
M. [ 3(a)RIALEREBIEE TN 2.5 m i, 4P P JERE R 11 As,O6 CLIHFESR L

3) AERGERSETIHFEE RN B X R AR B EE TN 2.5~3.25 m (XK, SR TR 24 5E
A5 KIEFFURIR S, AR IR B As,Op I3 AR B, BIUMS AsyOf TE A I — I 1] BV 3 R0 VS B
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(a) AS40§

As,O (mass fraction)

(b) AsO

Figure 2. Distribution of gas concentration field on the symmetry plane of flash smelting
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Figure 3. The trend of As4O4 and AsO in the furnace: (a) Generation and consumption trends of As,Og in the furnace; (b)

Trend of generation of AsO in the furnace; (c) Net flow of AsO in the furnace
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Figure 4. Reaction of Cu;AsS, and As,0; (a) CuzAsS, mass distribution in mixed concentrates and soot; (b) Variation of
CusAsS, mass fraction along the height of the reactor; (c¢) As,O3 mass distribution in mixed concentrates and soot; (d) Varia-
tion of As,O; mass fraction along the height of the reactor; (e) Mass distribution of FeAsO, in mixed concentrates and fly
ash;(f) Variation in the mass fraction of FeAsO, along the height of the reactor

4. CuzAsSy As,Os IR RIEHE. (a) BRAREN  BRHP CuzAsS, REDH; (b)CwAsS, FIRESBIBER MBS E
BT (o) BARE . MR As,O; RENT; (d) As,0s MRESEARMIESENEL; (o) BAKE . HExRH
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Table 5. Distribution ratio of arsenic in each phase simulated

5. MEBINMAESHETHSEL

TN E (t/h) T & (t/h)
o HE AR FA (UK AU 84)
0.732 0.866 0.768 0.827
B H (%) 45.8% 54.2% 48.1% 51.9%
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