B52E HS M
2023 4£ 10 f

Vol. 52 No.5
Oct. 2023

FEA RS
China Nonferrous Metallurgy

Wa B 26 S 7 s Fh i MRt B2 Fe S W AT A WFSE

FAHE, KR, PER, Bakes?
(L P AU R G A S BT SR 5, 76 ks 5461005
2. P PERHITE B i A A TR B, )7 R 546100)

(4 B ARSI AIRIE R A2 T Fe 69 AT H . @ BBNEHA 455 /£ Na,CO, -
NaCl 48 $h 4k Z IS M52 A2 7 89 Fe Bt 42, 52 ) XRD 447 FeS.FeS, 5 ZnO 8% 8y f2 B — 4k Z 5 i #2 o
Fe 49 BB AT Ay , i it SEM-EDS R AEMAR4E 7 IS AT 2 45 52 R @ AW @) Fe T E 5, %4
REAW A IT3K 44T FeS 5 Zn0O % 4 E # B 5 M, FeO,FeS, 5 Na,CO, B 5 % & FeS 5 Na,S; &
1073 K& T FeS fo FeS, 5 ZnO0 &8 & A LR BT 8, % i Fe Fe, 0,5 ZnS; f£ 1 173 K &4+ T FeS
Ao FeS, 55 ZnO 8y B /= # £ %A ZnS Fe Fe,0, 15 Fe,0, . KR &I+ & SRR 0 1] 1€ K, FeS Fo FeS,
¥ Fe LFHF R T MBMNA Fe Fe,0,.Fe,0,;Fe RAEZZUBEHRXMAR L RLEPHE, KR THIE
B A5 A JE Na, CO, —NaCl 4k R AKE IS5 7 BF % Fe 49 KR AT A 3RAEF S 1& 5

[ S ]
(KI5 ] TF818; TF801 [ SCHkARZER ]
DOL:10. 19612/j. enki. enl1-5066/1f. 2023. 05. 011

Wemi sk 259 ( Jamesonite Concentrate ) & —Ff &
AR, FE TR P b XY
Hfi@ﬁ%%ﬁﬁfi%ﬁkﬁv\ﬁ Pb4FeSb6SI4 JEIL: sz 53 JPbS #0
FeS JE MU 114, Fe TENERREHETHTH E2ELL FeS JE
RAFAE, DB Y sk T e 7

H AT, T E G R 2 LUK 3 AL S0 K
R L RERE AR R, H AR A b T
JREYEIG Y N T AR Rk B (] B, RS D G R
RGBS A R AR . WRBHER 5
THT IR G IR AR IBOH T 2 —— AL kg
W34 i [ B K5 408 B 42 JR B, X Sb, S5 —Zn0 -C K

[ Wik B 4] 2023-03-18  [&1T HI]] 2023-04-19

[ B ] 2023-04-23 [ AR H ] 2023-10-28

[SR—AFE ] AOKBE (1978—) , Lo, VUMM, AR, i g AR,
ERWIFIT A R .

LR ] A (1970—) 55 ke, BOR Pm P LRI, 220
FEI7 A AR IR A

[FEEIUH ] 779 A SRFHE G0 H (2020GXNSFAALS9102) 5 K 52
T B AR L5 s A 7 E A SR 3 ORBLRE 193301) 5 ) PHIEHL
e g af & 50 HEALRESFTERIA (BB
AD20297139) 52021 4E T PYICHLAA k4 (0l 48 55 1o FH B SR B 2
IBATANIIE H (21-220-09)

[5UHAR] AOKHE, iB, A B, 5. IBRR S AN 0T IR 3R 1R M 7 Fe
BOSATRWEELT]. A @ih4, 2023, 52(5) : 94 - 104.

RS ARIBIE R Fey ROSATH ; Bh4664; i, B#,; TR
[ 545 ]

1672-6103(2023)05-0094-11

KPR R AT 1 3122 53 B, T8 2o v A o 12 B A 26
R AR SR UESE 1 R 2 e A B MER P Ye
ABETE T LA Zn0 g BT R A SR AR IR MR
b (7 R 6 0 R B BB 5 1 0 3R W, A REOIR 2 1
Na, CO; \NaCl b6 FUR SOV AY 5T, A2 5 O, 4%
TR MR FRAR T M MR IR BE RO REAE, IR I W R 1 I
WHE SO, TG Y. B LAV AL B A B A |
A N ik SR, 7E 800 ~900 °C 1 Tl AL R 4 ik
VU MR R B R 7 FEL LI D, S B T AR A A AL LI
Bk AR IR RIS DRk [ B AR
oy s JEGR) IRFT A A A D BN IR, O SR B
MR SR A RHE e R 25 R M DR 3R X AR ELHAC
R, 2 T LA

Fe Jit Pb,FeSheS, i 2 IURZ —  fE i 68
R IRLE PR A v 2 B U i, (X o A
Ve JXNIAT R E0/0 WARGE o AR SCa 1 B7F 52 G 47t 6 i
" Fe 7 Na, CO; ~ NaCl i $h (R R 5454700, JF 1
i SEM-EDS FALE S 45 45 6 (R TRLGA o5 75 21 1) 4 6
BRI BT Fe JUR A1 0L, T Fe 7E Mg
BRLAH B S v o o R A S S AL, D WG B A6
7 (R IEL [ B M e 7 rh Pl Fe AEAHYEE & &
PR PR AN



2023 4E 10 A4 5 1

AR PSRBT G A AR Fe SOMAT A IFSE - 95

[ P
L1 AR E
WERREEE™, ok A ) VUM LT B R R, 2t
THWHE , LR 106 wm B F#E4T XRD RAE,
SR 1, &L Al g0, M AR B0 1 Z W AR
Pb,FeSh,S,, .Si0, .PbO . ZnS \FeS, 55,
SYHTERRAR B E TR AN, AR R 1,
A P Y ) Ak R L AR
AERE iRy AR BRTR N S SBAL BN Ry o Bl
I 2 A B KSL - 1400X 5 =X 25 o
F41h DF-101S SR RE Ty 3 148 s 45 I35 25 S i

A

! 1-Pb Fesh,S,,
2-PhO
3-Si0,
4-FeS,
5-7nS

R

11

oMk,

1020 30 40 50 &0 70 80
200(°)

B 1 Jfasidhsss XRD [

Fig.1 XRD pattern of brittle antimonite

)
1

®1 BB EZ TR AN

Table 1 Main element composition of antimonite Yo
)i%ix Sh Pb Fe S Zn Si0, Ca0 As Sn
S 26.21 25. 85 20.07 12.25 7.65 2.49 2.49 0.737 0. 581

4%} X Pert PRO(HF XRD Kl 4347 ) FEHR K ES-
CALAB 250Xi( XPS &M 43#7) 4 BMM -230BDV
(40 508343 B1) F1%% 5] Gemini SEM 300 ( SEM —
EDS 73#7) o
L2 {e7F%

HIMEAR B6 405 07 19 XRD RAEZS R Al R, Fe 22
PL Pb, FeShg S, 1/ 5 i FeS, L X FF 76, H T
Ph, FeSh,S,, 72 £ 1 4 PE T 22 4M . Sb, S, . PbS
FeS, K41 5% Pb,FeShS,, #1f#] Fe f£ Na,CO, —NaCl
TR 8 o 2ok A S AT A, w3 3 3 S E 5T FeS A
FeS, 7t Na, CO; —NaCl R Rt #th Fe 1A T
K T i
1.2.1 FeS H Fe 7¥ Na,CO, —NaCl A& Z 455 f
B R ISAT

S g MR FeS 15 Zn0 . Bl m (FeS)/
m(Zn0) =1:1.05 fll m(FeS)/m(C) =1:0.3 i &
WWIRA G & TR, #E% 35.25 g Na, CO, —NaCl
26 4 i IR B AE MR, 5 FeS ZnO Bk #y T
JEIRA A E T H T 15 D sl BA e IR
A R HE R A S b op R — g I )
IO I3 Ve H0, 3 B e S R s SR W B A
KR B Y 22 Na, CO, (NaCl ¥ fiff iE A
VR, T Fe BB ALY (FeS [Fe, 0, Fe, 0, ) MIE K,
RGP B o3 B R o X T R 1 v BURE T f i
17 XRD il 534 o

1.2.2  FeS,7E Na,CO, —NaCl {& &I 15: 10 S i T
FeS, 150 7 1% K BC L 5 FeS AH ]
1.2.3 XM eb e i v e & 4t

RETG A5 HT

$4 Pb,FeSh S, 5 g 5 7Zn0 2. 83 g B4y 0.22 g
Na,CO; -NaCl #5 3k 24. 1 g IR A MG A R,
Vs HE R BCLE S v s B — 2 B B, B S SR L ¥
RSB G A G & e ] 400 H
(2737 pm) 800 H (2 15 pum) BRATHLE , 1 H] 1
200 H (2512 wm) 1600 H (Z) 9 wm) #h40HE B, bifi
J& R A AR CHLRT G AR AT OGAL 3, B &
6 OGS B, R IR TR 0 AR 2 i
XTI AT IR 35 WL 8¢ 43 A, B S 81 30 mL HCI +
10 mL H, 0, +60 mL H,0 B i i i 77 Xof 4 AH A ik
T 3 ~ 5 min J5 FTEK CEEMPEIR T, FEXTAE
B T S AR A T R - BRI AT o

2 WIeart

WEmR B BB Ff FeS | FeS, 15 I B 26 55 1 1 #h 1R

Srad el BER AR R TR LA (1) ~ (9) 6
2FeS, +2Na,CO; + C =2FeS +2Na,S +3C0,,, (1)
2FeS +27Zn0 + C =2Fe +27ZnS + CO,.,,  (2)
FeS +7Zn0 + CO,, =Fe +ZnS + CO,,,  (3)
FeS + Na,CO; +2C =Fe + Na,S +3CO,, (4)
FeS + Na,CO; + CO,, = Fe + Na,S +2C0,,, (5)

Fre -



¥ EH R & b 4 BBEIE

. 96 -
FeS + Zn0O =FeO + ZnS (6)
3Fe +20, =Fe,0, (7)
6Fe0 + 0, =2Fe,0, (8)
4Fe,0, + 0, =6Fe, 0, (9)

B RS AT A AR AR R (10) 1,
AGY = AH’ - TAS’ (10)

TEAT B A AL G WITERE R i B2 T A AR 4
AR <s €/ | 1 I i A N T e I 0 N 1 - R N )
AG’ HURRIE S AG RN AG” - T AL, 45 R
&1 2, BT P TR X I P2 SR 1
H &2 & Y, 75 900 ~ 1300 K i EE X [E] N, J

(1) FI(2) 1 AG¥/NT 0, RN T L B R AT, X 3%
WL IR X ] N FeS, 5 Na, CO; i & A S E
Ji FeS J Na,S;FeS 5 ZnO Bk K A A I i S0
TEH ZnS J Fe Hfi; )W(3) ((5) . (6) ) AG"KF
0 8 #irF 0, FeS 5 Na,CO,(Zn0) + CO W
ATy BT, IR ETE 900 ~ 1 100 K S (4) 1Y
AG' KT 0, 4R SLTH i B AG” %%l 115K, LR 2
PLATLARERT , iX W] T2 1 100 K LA_E I FeS
5 Na, CO3 KA FOWIE I, Na, S 5 CO; SO (7) ((8)

4 1

200
) S o 2
g %
o 7200,:>><f’\’_"
=}
g »——"‘/’—’"—”‘
= ~400 - B -
! —a— i1 —e—JZ 2 —A— i3
S ol TR “—JRNS —— N6
S =TT =8 —*— K9
N —
80—
71 ODOT L 1 L 1
900 1000 1100 1200 1300
TIK

B2 RN(1) ~(9)M) AGC"-T KRk
Fig.2 AG’ —T relation curve of reaction (1) ~(8)

(9) AG" Pt/ VT 0, FHIHE 900 ~ 1 300 K JBE X I S
e A AT Fe RIS A AL FeO \Fe; O, A Fe, 05

3 ISR S0

3.1 FeS RE{TASH

3,101 £ 973 K G/ el At ki XRD &4
£ 973 K 214 F , FeS 5 ZnO HiH; {E Na, CO, —

NaCl 453k o KRy 30,60 ,90 min J5 (9 96 1 12 94 15

90 min 5 A= A EPE M XRD El3E A& 3 fs o

1-Na,CO, ) ! 1-Na,CO,
2-7n0 2-7nS
3-FeS 3-Fes
4-NaCl 4-NaCl
5-Fe
# bl 6-Zn0
2
27 1
1
3 2 3 1 4
L ! L | |
20 40 60 80 20
20/(°)
(a) 30 minkE i (b) 60 mind4its
A A
1 1-Na,CO, 2
2-7ZnS 1-FeO
3-FeO 2-Fe,0,
4-Fes 3-FeS
: 2 4-Fe
" 5-NaCl "
Ei::" 6—Fe30 , =
o 7-Fe "
8-Zn0O
24 8
87535 15 2
Msvan M Bl e g7 7
| 1 1 | | | | |
20 40 60 80 20 40 60 80
20/(°) 20/(°)
(¢) 90 minkz it (d) 90 minfd 48

3 973 K AS[a] i 6] 25 T J e Sk 90 min J5 77 A i Vs XRD [ 3%
Fig.3 XRD pattern of molien slag and magnetic slag produced after melting for 90 min

at different time conditions at 973 K



2023 4E 10 A4 5 1

AR PSRBT G A AR Fe SOMAT A IFSE - 97 -

& 3(a) B ,FeS-Zn0-C-Na,CO, —NaCl {4
FTE 973 K £ T /W 30 min J&5 , #&7# XRD [
E %A Na,CO, NaCl . FeS Fl ZnO pyf7 50, F2 W Iz
NFEARBA TG HIE 3(b) ~ () B, 2 U
] ZE K 2 60 ~ 90 min i}, XRD & 3% 15 1% 77 4
Na,CO; \NaCl FeS I ZnO {47 5} 1§ F: 5l |, 60 min
HINY Fe F1 ZnS (A, 2B R X (2) 19 [
CHE#4T,90 min 7E 60 min [ HEAl I
FeO,F1 Fe, 0, 1175104, R (6) ~ (8) By BLTE

A
14 1-Na,CO
2-FeS
3-7ZnS
4-NaCl

3

5 5-FeO

SR

SHRAE

AT, BE R BE I ] Y IE K, FeS 5 Zn0 [ C J i AR
i Fe 1 FeO,Fe Fl FeO HE— 4 AL Fe, 0, T
M 3(d) T LA, fEE H B T Fe (FeS FeO FI
Fe, 0,55 & R &b & W (55T WA 550, (B & Fh )
JOT AT ST 068 U A8 53 1, W IR LA T AN 3803 o
3.1.2 £ 1073 K &M Tl fmg kg XRD K%
TE 1073 K &4 ,FeS 5 ZnO F#37E Na, CO, —
NaCl #5 £k v 5 1 30,60 .90 min J5 (1) 45 5 B 4% 1
90 min J5 774 BREMEE XRD KBS WA 4 Fs

A

1-Na,CO,
1,2 2-FeS
2.5 3-ZnS
4-NaCl
5-FeO
6-Fe
7-Fe,0,

20 40 60 80
20/(°)
(a) JZi30 minz s
A 1.3 l—NaZCO A
2-7nS
34 3-NaCl
4-FeO
5-Fe
o 6-Fe.0,
i 7-Fe,0,
1 8-7n0
4 12 4,6
57
283 2 1
33 4,6
| I I
20 40 60 80

20/(°)
() JLR790 mink i

20 40 60 80
20/(°)
(b) FZ 160 minkz g
4 2.4
1-FeO
2-Fe
3-Fe,0,
4-Fe,0,
£
;-UE_‘{
1
24
1|15 1 3
I | | |
20 40 60 80
20/(°)

(d) JBL90 minf P&

B4 1073 K A[EWFAE A AF R R L 90 min J5 7 AR R REVER XRD &[5

Fig. 4

XRD patterns of molten slag and magnetic slag produced after melting for 90 min at different

time conditions at 1 073 K
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at different time conditions at 1 073 K
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at different time conditions at 1 173 K

(a) 51%

(b) 10f%

(e) 2047

(d) 501

9 BT A RARAi
Fig.9 Metallographic structure of antimony lead alloy



. 102 - ¥ H & L5 & BEIE

aTmm7

(a) B & G

Fe Kt O ket
o — E—

(e) OTLHIM i

(d) FegLH /i

- -s. m
= [ —amee]
= EQ

(b) SbILFR i

(¢) PhICE M

() ZnJeR 531

B 10 ik 45 B S e R RE G

Fig. 10 Surface energy spectrum of antimony lead alloy magnified 45 times

6_
Pb
4+ |
|
L
& |
= |
ul
20| | ‘ ‘
I(D N ||I'|
e |
|| e hal E
et s 4 _,A-""e\__Ff'r____C_g_Z.n_ Zn Pb ph Pb Pb
0 U] 1 — e —— —— |
0 5 10 15

fE&/keV

B 11 e aRmigE
Fig.11 Total spectrum of antimony lead alloy

FMEET G S T AT RETS 204, 5T Fe JURTE
SRR A TR O, A3 T 2518 .

1)t XRD 434 % B, FeS | FeS, 5 ZnO ik ¥
7E Na, CO; —NaCl & i J5Ua i S v i FE v Fe 19
AT Ry Wi A O ek B T v RS ] ) S AN W AR AL
16973 K 44 , FeS, 55 Na, CO, J% I K I, FeS 15
Na,S,FeS 5 Zn0O k4 B ) WL FeO;7£ 1073 K
FRAFF ,FeS, Fl FeS 5 ZnO [k & A 148 J5 S TR i,
Fe Fe,0, 5 7ZnS; 76 1 173 K £, FeS, il FeS 1
ZnO R LI P40 £ B AT ZnS Fe Fe, 0, 5Fe,0,.
B 32 T e BB VL B R SE 4K, FeS (FeS, 1 Fe JLFR &

EREAN Fe Fe, 0, Fe, 0,

2) i XA AT T ZnO B K AE Na, CO, -
NaCl {4 72 140 S0 A5 21 1) 77 0 B A £ 4 11 2% 1 A
Wil i1 7 SEM—EDS 437, & H7E Jfd Bt 45 86 07 1K Uik
IR R YR LA S A 5 Zn0 EZE L
ZnS B E|E G ; e RN Fe FELAAYIE
JRAFAE , Wi TH Y Fe JTUR &t HACH 0, RN
BEHR I TE Na, CO, — NaCl 1A 538 J5U5 ik id F2 o, Fe
FEARBA ARG SN, FEE BT L
He

AWEFE ] R W GRS 459 #E Na, CO, —NaCl & R



2023 4E 10 A4 5 1

ATKEAE

JE LB B B A R 1 o e

- 103 -

(1]

[3]

(a) BB & S

100 pm

(b) SbCE 531

(¢) PhICE S i

100 pm

100 pm

(d) FeTEz 57 () ZnJLH i () OTTHS
B 12 K 45 fEERET S AR EDS figik
Fig. 12 EDS specira of antimony lead alloy amplified by 45 times
8
Ph|
Sh
6F
op ]
i [l
- Il
(0]
w10 Wisy
e ! Fe F
QLL I = /n_7n L Pb Fb Pb Pbl
0 5 10 15
fEE/keV

13 BRAT A AR AR 1 4]

Fig.13 Total spectrum of antimony lead alloy

LA R DEIE Fe 19 S REAT A P b RE 22 AR s o

[ Z7% 30K ]

ZHOU Z, LIU D, XIONG H, et al. A vacuum distillation process
for separation of antimony trisulfide and lead sulfide from
jamesonite[ J]. Vacuum, 2021, 188($4) .110172.
PAZOUT R. Distribution of Bi in the crystal structure of Bi-rich
jamesonite, FePb, ( Shs 45 Big s ) s S14 [ J]. Czech Geological
Society, 2020, 65(4) ;261 —265.

KHARBISH S. Raman spectroscopy of the Pbh — Sh sulfosalts
minerals; boulangerite, jamesonite, robinsonite and zinkenite[ J].

Vibrational Spectroscopy: An International Journal devoted to

Applications of Infrared and Raman Spectroscopy, 2016, 85:
157 - 166.

WEE RN, RO BhiR [ M].
2009.

LEI Ting, ZHU Congjie, ZHANG Hanping. Antimony Metallurgy
[M]. Beijing: Metallurgical Industry Press, 2009.

BIEAS, RN, RS, S —FPEERVIRIR T R A g
BTZ)]. AEaEGREFERY), 2013(8) 11 -4.

HU Yujie, TANG Chaobo, TANG Motang, et al. A clean and
green process of low-temperature for smelting of secondary lead
[J]. Nonferrous Metals ( Smelting Part) , 2013(8) :1 - 4.

JIA X, MA L, LIU J, et al. Reduction of antimony mobility from

U5 v ol i Rt



- 104 - + A & 5 A BEIZ

Sb-rich smelting slag by Shewanella oneidensis: integrated Cleaner Production, 2015.
biosorption and precipitation[ J]. Journal of Hazardous Materials, [12] =, AN, FFEas 25 R Y IR &5 el Y I U8 I G I 4 5k
2022, 15:426. W R TS LT R TR, 2012,32(2)
[7] GUO J, YIN Z, ZHONG W, et al. Immobilization and 84 - 87.
transformation of co-existing arsenic and antimony in highly HUANG Chao, TANG Chaobo, TANG Motang, et al. Sulfur-
contaminated sediment by nano zero-valent iron[ J]. B Fl2f2f fixing reduction smelting of spent lead-acid battery colloid sludge
R JECRR, 2022, (2) 9. in fused salt at low temperature [ J]. Mining and Metallurgy
GUO J, YIN Z, ZHONG W, et al. Immobilization and Engineering,2012,32(2) .84 - 87.
transformation of co-existing arsenic and antimony in highly [13] e R, FRSCTE, R B, 25, 2 05 IR T R D5 5 0 0 4 el i
contaminated sediment by nano zero-valent iron[ J]. Journal of NHER T 25 )], TAER 2253 ,2016,38(10) ;1404 — 1409.
Environmental Sciences; English Edition, 2022, (2) :9. YE Longgang, LIN Wenrong, CHEN Yongming et al. Recovery
(8] X, BEibrh, A, . MERERETH RIS NG T2 of lead and silver from lead-bearing wastes using reducing-matting
FHLEIEGE[)]. BikiE4s, 2023, 42(2) :120 - 126. smelting process [ J ]. Chinese Journal of Engineering Science,
WU Wei, CHEN Jinzhong, YE Youming, et al. Smelting process and 2016,38(10) :1404 —1409.
mechanism of jamesonite concentrate in low temperature molten salt [14] DING C,SHEN Q. How to get high-efficiency lead chalcogenide
[J]. Hydrometallurgy of China, 2023, 42(2) :120 - 126. quantum dot solar cells? [J]. HERk: . PHi2E S 24 K0
(9] BREHZR, TE0g, ZA&EW, 5. MABET SRS RRTZ IO, 2023, 66(1) :26.
[J]. A4)E T, 2019, 9(5) :46 - 50. DING C,SHEN Q. How to get high-efficiency lead chalcogenide
OUYANG Zhen, WANG Feng, XIA Xiangli, et al. Whole quantum dot solar cells? [ J]. Chinese Science: Physical
hydrometallurgical process for cleaning and extraction of antimony Mechanics, Astronomy: English Edition, 2023, 66(1) :26.
sulfide concentrate[ J]. Nonferrous Metals Engineering, 2019, 9 [15] LAMB R. A smelting miscellany No. 5 the Keldheads Lead
(5) :46 -50. Smelting Mill, flue configuration and Stokoe condenser,
[10] BKBHER, BEZE, BN, 45, Sh,S; -ZnO-C KRR Sy224 compared to the equipment and layout of heathfield smelting mill,
AT, W TR, 2019, 39(1) .72 -75,78. North Yorkshire[ J]. Mining History, 2022, (4):21.
OUYANG Zhen, CHEN Yifeng, TANG Chaobo, et al. [16] mMRAE. LAY ST F8HEF M IM]. b a4 Tl
Thermodynamic analysis of Sb,S; — ZnO — C system and its H A, 2002.
application [ J]. Mining and Metallurgy Engineering, 2019, 39 YE Dalun. Practical thermodynamic data handbook of inorganic
(1):72 -75,78. matter[ M]. Beijing: Metallurgical Industry Press, 2002.
[11] YE Longgang, TANG Chaobo,CHEN Yongming, et al. One-step [17]  k&Rdn. MAERGEIM]. Kb vhEg ek i, 2013.
extraction of antimony from low-grade stibnite in sodium ZHANG Leru. Modern lead metallurgy [ M]. Changsha: Central
carbonate-sodium chloride binary molten salt [ J ]. Journal of South University Press, 2013.

Research on Fe reaction behavior during smelting of jamesonite in molten salt
NONG Yongping', WU Wei'?, YE Youming'>, MA Haohao'~
(1. Guangxi Key Laboratory of Green Preparation and Application of Inorganic Materials, Laibin 546100, China;
2. College of Food and Biochemical Engineering, Guangxi Normal University of Science and Technology, Laibin 546100, China)

Abstract; In this paper, the reaction behavior of Fe of jamesonite in the process of low temperature molten salt
smelting is studied. By simulating the reaction process of Fe of the jamesonite in the Na, CO; — NaCl molten salt
system, XRD was used to analyze the reaction behavior of Fe in the smelting process of FeS, FeS,, ZnO and carbon
powder in the same system. and the Fe distribution on the surface and cross section of the lead-antimony alloy
obtained from the smelting of jamesonite was characterized by SEM—EDS. The results show that FeS reacts with ZnO
to form FeO, and FeS, reacts with Na,CO, to form FeS and Na,S at 973 K. At 1073 K, FeS and FeS, are reduced
with ZnO and carbon powder to form Fe, Fe;O, and ZnS. At 1173 K, the reaction products of FeS and FeS, with
Zn0 and carbon powder mainly include ZnS, Fe, Fe;0, and Fe,0,. Fe elements in FeS and FeS, are gradually
oxidized to Fe, Fe;0, and Fe, O, with the increase of temperature or the extension of reaction time. Fe is eventually
expelled from the reaction system mainly in the form of slag. The study can provide scientific basis for studying the
reaction behavior of Fe of jamesonite in low temperature melting of Na,CO, —NaCl system.

Key words: jamesonitee; low temperature melting; Fe; reaction behavior; antimony lead alloy; molten salt;

displacement ; reduction



