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K1) ~(7) Pis:
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2PbS(s) +30,(g)=2Pb0O(s) +2S0,(g) (2)
2CdS(s) +30,(g)=2CdO(s) +2S0,(g) (3)
4InS(s) +70,(g)=2In,0,(s) +4S0,(g) (4)
2As,S,(s) +90,(g)=2As,0,(s) +650,(g)
(5)
SnS, (s) +30,(g)=1Sn0,(s) +250,(g) (6)
28b,S,(s) +90,(g)=2Sbh,0,(s) +6S0,(g)
(7)
Fe FELL Fe, S, ML XAFTE, [FI I 24 D & 1Y
Fe 2Lk CuFeS, il FeS, JE X AFTE, Fe, S, &4l A
B FeS F1°S, , FeS, & AL 43 fi# A Fe, 0, A1 SO,, Cu
FELL CuFeS, WIEAFETE, CuFeS, 2340 f# 4= 1 Cu,
S.FeS Fll S,, Cu, S, FeS Fll S, 2> Fl & < Ii A= il
CuO Fe, 0,150, FZAM2 RN WA(8) ~(13),
2Fe,S; (s)=l14FeS(s) +S,(g) (8)
4FeS,(s) +110,(g)=2Fe,0,(s) +8S0,(g)
(9)
4CuFeS, (s)=2Cu,S(s) +4FeS(s) +S,(g)
(10)

Cu,S(s) +20,(g)=2Cu0(s) +1S0,(g) (11)
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Fig.1 Typical zinc concentrate sulfating roasting

process flow chart
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2.1 ERESREELRESH

I BRSPS (T3 B R 1 R, %
T H AR AL FEEAS T 157 020 va( T55) K508k
8% ~9% , W IR Ak 58 & G B 4F TAF 300 d, AT
24 h AR,

Discharge Streams

x1 RAHRBYT NS

Table 1 Composition of mixed zinc concentrate %

i %y 7n cd Cu Pb Fe S

Sio, Ca0O MgO In Sn Sh As

Bl  45.00 0.28 0.44 2.25 12.5

32.74

3.75 1. 04 0.02 0.09 0. 65 0.23 0.12

— UL T, B A R A b i A R T A
AIHERT o ORI, D9 T 3R A5 5 — E RO IR R S 1Y
KD IR BE A Gy ik g LA IR BRIRER 0 . Ko
TR PSS B Ry, BRI B B ik I B 1) A i e 2 B A IR 1Y
T i 3G, A 0B ) B BRABCR LB 22 | F2 2 R
L T e o 1 SR A BRI SR A Bk 2 18] B B AR
BEE = ALY TE T 2 2R A By 5 R B0 T4
(/B

R BER TR I T SRR A3 R R K R
BPEZFOCR A BRI S, E N R IR R
PR FR R AR 56 R K 22 HE 800 ~ 1 000 °C HiE
RN, AW HEZRE T ERHERSREL T
& ELRIGRD IR A R T REAR, R REL Rk
SRR T 2, DR LR 1 B IR T % e Ve
8 850 ~950 °C HEA TR SRR fb ks be T 2 2
B R SR N3k 2 s,

x2 BMBUBEIZIERARASH

Table 2 Technical parameter table of sulfation roasting process

HFR RS HFR HARSH
RRiIRE/C 850 ~950 k& % 0.30
SRR R 1.20 ~1.30 FRERER S i % 1.10

KRB R % 92 ~97 TR & % 2.64
RERD = R % 45 ~50 ALY &8 % 0.50
MR = H R % 38 ~42 FEREL S 1/ % 2.14
BERCR/ % 85 ~90 BesE IR, SO, W/ % 8~10
D B % 1. 40
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%3 METSIM =#I8ES#
Table 3 METSIM controller parameter table
Pl R IS T ae SR
PSC BHREH 3 5% 7K CN:1001,0P;2,SN;2,SP;0. 95
PSC RS PR E 8% 7K CN:1002,0P:3,SN:4,SP.0. 92
FBC A U R R B S CN:1003,0P;5,NO;5,9N;s8,LV;1,HV.500,

O, RTMRE 4. 12%

VF:c39 VCMF s9,5P:0.0412,SL:1

CN.1004,0P:5,NO.5,SN.0,LV.0.01,HV.1,

VF.( =/ (¢2 VCWT s10) (VSTR s10)) x32 +97.4,SP.0.003,SL: -1
CN.1005,0P:5,NO.5,SN.0,LV.0.01,HV.1,

VF:( +/ (¢3 VCWT s10) (VSTR s10)) x32 +161.4,SP.0.011,SL:1

FBC SR TR AL SR 0. 3%

FBC KD R BR R ER F AR 1. 1%

AR CN:1006,0P:5,NO:5,SN;0,LV:0.01 ,HV:1
e BAALAREAR VF.( =/ (¢4l \:/CWT’ 9):(’16 :VléFR:9’)) :3.2 "64 S:P ’0 97,SL. -1
S0, i L5 97% A s7) (e $9)) x32 +64,SP:0.97,SL: -
A AR 2 R BE IR S CN.1007,0P:6,NO:6,SN:s11,LV.1,HV:500,

FBe AEMIRE 4. 12% VF:c¢39 VCMF s13,SP.0. 0412,SL:1
CN:1008,0P:6,NO:6,SN:0,LV:0.01,HV:1,

VF:( +/ (¢2 VCWT s12) (VSTR s12)) x32 +97.4,SP.0.005,SL; — 1
CN:1009,0P:6,N0O:6,SN:0,LV:0.01,HV:1,

VF.( =/ (¢3 VCWT s12) (VSTR s12)) x32 +161.4,SP.0. 0214 ,SL.1

FBC ALY E B 0. 5%

FBC TR PR RR R SR 2. 14%

AR g CN.1010,0P.6,N0:6,SN.0,LV.0.01 ,HV.1
e DL VF.( =/ (c41 V;}WT ’13>:(’ 16 :VléFR: 1;)>: '32 "64 :51; 0.97,SL: -1
SO, 1Y H 91 97 % s s e s x32 +64,5P:0.97,SL; -

M 5 T, BERE B R AL 5 e 1 R AR I S
S VN SR TS Y (NS S RS
21240.856 MI/h b5 R R A EZLUGRILY) AW 55.18% , ZnS H AL A= B ZnSO, & # A 19
(ZnS FeS,Hil FeS) AALKY N #h o, Stk KE  6.53% ,FeS B AL Fe, O, 5 HU A K 21. 01% |

x4 HRETHRBUSETIZIREYHTE

Table 4 Material balance table of zinc concentrate sulfation roasting process

NGRS R ZnS Ak FeS EAL AN FeS, AL, 3 A 4
HILARY 90. 62% , FHod, ZnS b4 1 ZnO 5 Hulie

L/ 7n Ph Cu
%k WAIFE  Va .
< t/a wt% t/a wt% t/a wt%
BERE R 3 157020.05 40  70659.02 45.00  3532.95 2.25 219. 83 0. 14
PR EK 2+4 13653.92 40
BA
255 Nm'/h 8 +11 +15 47276.99 50
&1t 70 659. 02 3532.95 219. 83
s 17 73804.80 950 38862.46  52.66 1 766. 48 2.39 120. 91 0.16
PN 12 62768.22 980  31796.56  50.66 1766. 48 2.81 98.92 0.16
FEH
S, Nm*/h 16 48734.22 905
&t 70 659. 02 3532.95 219. 83

80



FIAE . BRI AT e T 2 S i BT 7T

R4
i WRES  ve Y e ° A
io t/a wt% t/a wt% t/a wt%
PR 3 157020.05 40  19627.51  12.50 51411.24  32.74 191.26 0.12
EERSET K 244 13653.92 40
A
235, Nm’/hr 8 +11 +15 47276.99 50
Gt 19 627. 51 51411.24 191.26
S b 17 73804.80 950 10795.13  14.63 1035.02 1.40 66. 94 0.09
W2 12 62768.22 980  8832.38  14.07  1659.91 2. 64 124.32 0.20
il M0, Nm®/hr 16 48734.22 905 48716.31  9.56
Gt 19 627. 51 51411.24 191.26
x5 HRUMBLERIZEEATE
Table 5 Heat balance table of zinc concentrate sulfation roasting process
. P - I
1000 kl/h  filb% 1000 kj/h  filt%
ZnS E ALK ZnO 11720.91  55.18 ST AE A 12973.851  61.08
ZnS FALE I ZnS0, 1386. 44 6.53 SRR TE A 1146.338  5.40
ZnO Fil Fe, 0,5 4LAY Zn0. Fe,0, 6.11 0.03 JEADHT A 1271.687  5.99
FeS, F LAY Fe, O, 1678 7.90 IOy 7ERATE R 885.22 4.17
FeS #ALA T, Fe, O, 4463.31  21.01 e 143.32 0.67
Ban ATy 1036. 86 4.88 P TR B B A 1011. 44 4.76
PbS A ALLE B PhO. Si0, 196. 70 0.93 Tl A 3809 17.93
Cds A4 1k CdO 42.10 0.20 it 21240. 856  100. 00
Cu,S A CuO 24, 44 0.12
S0, 4= % SO, 195. 48 0.92
oAt iy AR 442.23 2.08
RS0 A 44 25.26 0.12
25 S A A 0. 327 0.00
Y e NGRS A 22. 689 0.11
A 21240.856  100. 00

FeS, AL Fe, Oy i 7.90% . i TALs: SFHPRRAIE WO 3, 5B 19 76. 63% ,
SR JECF 8T I BT HES L2 B TR AT 2 o R R RS Y 61, 08% |, AR A 4
REE, X B B Y BB URBERIE 30U B SIS0 5. 40% , B bl FA 4 7 O Y
B, BRALY AL R B A A RN SR 5.99% KRR E G I 4.17% . B
K, Rl SRR R b id P A — & T A s < R

PEA S BRI LU M2 e Kz AR AL % 2 A O SO, i il R AL
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JEFARHA 0. 18% , SO, W BE 1R 254 1.93% ., Tl il
i ZRGE X SO, W B Mk BE A LR 5 R 6% F2 A4y, T
R R XA SO, MR BESK , HAR i1 SO, ¥R 4 Rk
i B = 1 R R 0 1) RN AR, A B T 4 I R R 4
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Fig.5 Composition of roasting flue gas
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Simulation study on sulfating roasting process and metallurgical
process of zinc concentrate

WANG Chong, DONG Peng” , LIU Ziliang, ZUO Xiaohong
( Changsha Engineering & Research Institute of Nonferrous Metallurgy Co, Lid. ,Changsha 410000, China)

Abstract; The resources of zinc concentrate are becoming increasingly scarce and the composition is
becoming more complex as well as the chemical reaction process of sulfation roasting, using traditional
metallurgical calculation methods for simulation is labor-intensive and inefficient. This article introduces
the sulfurization roasting process, reaction mechanism and acidification roasting technology characteristics
of zinc sulfide concentrate, and carries out detailed simulation calculation of this process using METSIM.
The principle, steps, module division and process control of METSIM model creation are emphatically
described. The results show that the sulfuric acid roasting of 157 000 t/a zinc sulfide concentrate can
produce 73 804. 80 t/a roasted sand, 62 768.22 t/a smoke dust, and 48 734. 22 Nm’/h of flue gas with
SO, content of 8.8% . 90.62% of the heat income comes from the oxidation and decomposition of
sulfides, with materials such as flue gas, smoke, roasted sand, and water evaporation taking away
76.63% of the heat. This provides a detailed theoretical basis for the design and upgrading of the
sulfurization roasting process, and the large-scale and super-large-scale equipment.
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