8 A& 2 W
Vol.8 No.2

TEEREREFR

The Chinese Journal of Nonferrous Metals

1998 £ 6 H
Jun. 1998

TRABH BRIE IS K

(3 1 R Rk

1 (IR R 240 T 22 B, Kb 410082)

wm E

7 5 7

B KIS

PRER Ak
2 (WMA OSBRI, K 410007)

MNEASR VARG T MR PO B« FCA e S HORS  L Ao ™ AX) Jo b 58 DR 300 AR08

W BRI P AR LB BRI, AL TAHN A BRI RS, ffE T RS A L 2R LS
1 BB E 1000~ 1050 C, fE=FAIR] 1~ 2h, TOBEER 4% ~ 6%, BIBIHE 5% ~ 7.5% MIBH L 11,
UEB, TTIRAS A HY 298% , SrARZ 1% MY, H AR BEBCES MK T 96% Fil 92%

KBEIA KD RS R EERA

FEEDES TF803. 1

H 1986 LIk, BRI 20 24
MSTA LA Ak 8=, TR AR A
SI2t(SAEHN L= HE 212 1/ a) IS RANER
o7, IF 2Ok T B R A 2R
PR E T IR E AR A A, AT
e RsED, mHRT MR EL 5w
L HY BT R B AL R B R 4t
7E, DRI DA SR A e R R RS L T L R
] NS AE RSN, — RO R LR 2 4
BRI TR, I RS R B AR U o 4
R I G < I R 7 et AN SR iR G E T T
S AR B A B A = e, AT AT A
FAXT R B, Motk WA AR, PR
TEARER (P85 85 7 1 b T AR Az, sgme T
WA AR SRR . el £ 5% H A BRAR RS
CL R H TS5 AR (R e R

ek RPN R SR S ST =
SOPEFEHE ), AT REL, R eF R
1) [T 26 ey Je s B S A, IR N s T
AR IBEL T A5 [ R VR R . LSRR R R

O K H TR, RN HR 1050~
1100 ‘CH}:

2PbS+ 2Na,CO3+ C= 2Pb+ 2Na,S+ 3CO,

(1)

© HHEAOSE TR A R RITEH (92) h R A2 47 5

N, 5, 33%, WLhE

@ K HFEmVE RS, I N i B2 A 600 ~
700 CItf:
4PbS+ 8NaOH= 4Pb+ 3Na,S+
Na,SO4+ 4H,0 (2)
2PbS+ 4NaOH+ C= 2Pb+ 2NaS+
2H,0+ CO, (3)
PR &4 B L BRI I R, IR
7V DK (B ), R KRR, RTTET
91% I ( UL NaxS, NaOH }% Na,COs 4|1
), RIS BRIR L, TR T A, B
NayS+ COz+ MnOy= Na;CO3+ MnO+ S

(4)
2NaOH+ CO,= NaCOs+ H,0 (5)
Na,COs+ H 0+ CO,= 2NalCO; (6)

REH F & MRRITE S, R
ARl R EIRCRE, T 5 59T Bse il
AVRREAT I S sk, W R 3RAS O 4f & il
RS, JRERA T i L & AR L FRATTIE
FITIEERAS K T EA e R Tl S A+
NERIRIE I L ASCE EARIE 2R
YR AR

WokE H 1 1997- 02— 14; #&[BIHM: 1997- 05- 04



* 304 -

A e E R

1998 % 6 H

1 B LTEZEREEAMRAE
1.1 RRHER

TRRER ] R AR AR BT TR BV R
o, AR L BARR AR N, B
R IRAUARET . TREBRERET L MR RV IX
Z, MAREN" MW Sk, HALE BT )
FEFGERN T E, WIMNE SRR EZM
BHLIR  AZRE I E B2 R 1.

B R VR 2 IR ERs, HAk 2
B WK 2 .

Fria it 30 Hf, gl %) A [
SER 79. 59, K4y 14. 27, Ky 6. 06, S
0.62 . BRI RGN 3.125% 10" J/ kg .

AT Ry Al A0 TV = 2 4l (& NayCOs
92.5%~ 95%, % K2C03 5%~ 7.5%) .

1.2 IEnRIE

BRI E I I T2 W 1.

1.3 WMRF*

h T 7oy AT e < e ) R A SR e )
110 B¢ K PR RSE b A BEARURE 1™, T 23R A48 005
H TR 2 TUTRE 5 0 B IS BV 1Y, 1
KRBT« O TR BSOS AT L (BPERRE
SRR B T bh) B e I ) 25 0 0 e ok R
gy VIR E W R B . Rk, EREAT
SAERIR I, SN SR TR [ E AR 1 h, %
Lo(3)* IERX R ZHRL, %5 RN ENE

Wi FEIRFIAE SR, SURRRTIE SRR 1) 2 18 T
FEEFZI (1) VA, HEC EE AR B HAR A5 AL
FEIRFT- PGS I b, R AR R AETR 585
W RE(Z 5. 6kg/ X)) K EH 0 %L, B BET
R E, HH i 5% ~ 15% %4t .
PRI FEAE m] T F 0 B A b A b ik
ITH, BUBA B K 10 kg ERHE . B R )GE
KRR VKA o0 &, o0 Bk e o dr, 5
HY CERMEICR, M KE S ROKE S, 7]
[DCER 3 A 3 [T ECRE, - DL As

2 RIEERS5TE
2.1 FHFRE
2.1.1 AT

pISAR LT I

R 3FARMIRES TG RERY, IBENED
[PV 2 S AR S BBy i FE s LR A
IRKM R, BRI 0T 68 2 M Ab BRAR KE ™,
By i N AR ERARACT, BVRIEH SHRT
PILEA 101 I AL o IR I PR AN AN 35 A2
(1) PbS BYIE SR FF 2, 1 H S AR
SRR E ) ALOs 1 Si0, 5 Na,COs i 1)
L, DA (04 RUFORE B, 3 e 1
sk, T EIEERIRE IR S S o
B9 P R R BB 0 T RERE, AT
FERMRIE N, JBA a4k, Kk, WA
ANEABIL1150 C; kb m B 2 5 85U i

x1 RETHEZELENS
Table 1 Main chemical composition of silver concentrate( %)
Components (“j}lg_/l) Pb Zn Cu Fe S As C Cd AL O3 Si0, CaO
tel
Content 5530 9.8  6.20 0.23  8.40 12.07 0.13 9.49 0.084 575 38.00 1.18
x2 HRRTHLERS
Table 2 Chemical composition of lead concentrate( % )
Components (alflg! 1y Pb Zn Cu Fe S As C Cd ALO3; Si0, CaO0 H)0
tel
Content 1430 59.28 5.8 0.25 11.0 20.26 0.48 1.85 0.99 575 5.20 0.45 0.80
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Fig. 1 Flow chart of basic smelting process for silver concentrate
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Table 3 Results of soda smelting experiments

Coefficiency ~ Coefficiency Mixing ratio Lead content Recovery of lead/ % Recovery
No. t/ C of coal of base of ores of ores calculated from
A B C w py/ % 1 2 Average the model/ %
1 1050 0.5 4.0 1. 1.5 39. 19 82.76  78.69 80.73 80. 73
2 1050 1.0 4.5 101 34.29 55.83 57.28 56.56 56. 57
3 1050 1.5 5.0 1.5: 1 29. 39 42.52  39.10 40. 81 40. 81
4 1100 0.5 4.5 1.5:1 29. 39 56.36 54.34 55.35 55.35
5 1100 1.0 5.0 1:1.5 39. 19 95.20 89.20 92.20 92.18
6 1100 1.5 4.0 1. 1 34.29 47.73  51.53 49. 63 49. 63
7 1150 0.5 5.0 101 34.29 95.30 88.39 91.85 91. 86
8 1150 1.0 4.0 1.5:1 29. 39 36.79 40.10 38.45 38.43
9 1150 1.5 4.5 1. 1.5 39. 19 96.40 93.40 94.90 94. 90
R 15.70 14. 20 18. 68 44. 41 Optimum levels 134 B5C,
Wik 2, EA RS S, AmAE E e A, R/
%B%{EE o %E*%E@Lé\ﬁl%ji 9- 49% E/‘J?jiy E&iﬁ y — 62 92+ 7 85(1__lM) iy
o 395 G A 22 50 0. 5) ) A 3R A8 7 1 2l
R LER e R B el I
F4h, HIEAAZ D3R 3 i s ot 47 . 48(4 _ ])2 0 34(3_ 4 5)
e i i + 9. -
(A1, AT SRAF T8 FT 965 M IS4 B e 28 1) [m] A A 0.5 0.5
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Table 4 Results of orthogonal test for soda potash smelting

Mixed concentrate

Recovery of lead Recovery of silver

Content of
potash

Content

of coal Content

Ratio of Ph

Content

Calculated  Content Content of Calculated

! % ! % of Ag by crude  of lead in  silver in slag by silver in

of ores ! % /(got™h lead/ % slag/ % /(g*t™ ") crude lead/ %
1 950 2 5 I'1.5 39.19 3070 84.21 5.11 597 78.90
2 950 4 10 I'1 34.29 3480 92.74 1.42 341. 1 88. 27
3 950 6 15 1.5°1 29.39 3890 40. 84 10. 29 1041 63.52
4 1000 2 10 1.5:1 39.19 3890 88. 50 2.36 641.9 81. 68
5 1000 4 15 I'1.5 39.19 3070 84.21 4.51 578.3 80. 32
6 1000 6 5 I'1 34.29 3480 93.32 2.22 405. 7 86.53
7 1050 2 15 I'1 34.29 3480 86. 03 3.46 574 81.20
8 1050 4 5 1.5:1 29.39 3890 91. 90 1.72 393.6 88.52
9 1050 6 10 1:1.5 39.19 3070 92.37 2.50 403. 5 86. 16




% 8 %55 2 ) AR

B E I R L 29 Kk %

¢ 307 -

x5 HIT- HREESESFEHLE
Table 5 Conditions test of soda potash smelting

No. 1 C Content of Content of Smelling Recovery Coplenl of Contenl of s{l\ﬁer Recovery of
coal/ % potash/ % time/ % of lead/ %  lead in slag/ % in slag/ (g*t™ ") silver/ %
1 950 4 10 1 92.74 1. 42 341.1 88.27
2 1100 4 10 1 90. 41 1. 09 323.6 89.22
3 1000 2 5 1 91. 86 2.06 405.0 86. 09
4 1000 4 ) 1 94. 68 1.45 346.7 90. 04
5 1000 6 5 1 93.32 2.22 405.7 86. 53
6 1000 6 5 1 93.32 2.22 405.7 86. 53
7 1000 6 e 1 94. 49 1. 10 282.3 90. 76
8 1000 6 10 1 91.28 2.56 416.6 84.76
9 1050 4 5 0.6 91. 66 2.36 317.0 87.32
10 1050 4 5 94.78 1.13 363.9 83.51
11 1050 4 5 83.11 3.53 458.1 83.26
12 1050 4 5 96. 24 0.10 246.5 91. 50

7K B W A I, Y R R g i) is
93.32% #11 86.88%, ¥ % Pb1.33%, % Ag
395. 3¢/t . HIPDRW. RARIAH T 220475 .
2.2 ZEEFHRE

AR 2% 1l 50 45 O, 36 FH 7 97 3 s
JTEHAT T e AR, Ha R k6.

WA RE N, BT As, Sb, Sn 55354
AW v, iR A3 R R R R U (P 98. 10%
~ 98.13%, Ag 0.947%, Cu 0.10%), Wfijtk
JE IR SR RE, R ISR T i 4 O R
WA KT, AT DLZE AT ARORS e ) BH A e
7 {5 Hh [RI  TTE OK A ) Ag SIERT S R IR
[E 4 I 23 LA D
2.3 ZFWEVME

AR BA /N BRI RS T (a0 e AR e
WA D MBI R AT A B SE B i Ol AR
FEA A S BRI 2 T g 45 R, vk idtig —
JEAE = 3000 ¢ KH B IR R Y ) A e R &R

(1993 44, TIHE)), MR S I ) B X
PR 40~ 60 J3TC o AR RS BT T G AR
WRELE 101 P RERERAS T L B
PRI TR K 510 76, 10 RS 455 76 .

IBERSH LS Pb 34.29%, Ag 3480¢g/t,
ForR Y I B R EL 96. 63%, AR 1 s i R Y
96% , WIHEr™ 1t AT TR SR 2 31, gk
T Ag 31044 kg, HPRA 15t AN HIHR
H 8.295kg .

SIS, FEAFE 1o KL I T sleA
1530 Jo( HHE) B8 1365 J6( AP .
TR I Ag BT A BIEE, &7
HORAT 1e, 3 Ag AIHEMH 772. 56 JC . EFIERIR
(RMEAEL 350 40 I, A WKLY 16 SE B I T AR
757. 44 Ju( YR B8R 592. 44 T ( B E) ,
FUIR T RSAN Bl A% e e B v R n T A (4
800 JG/ t) BEAIK . RIS R FH Wiy o s Ak 2 sy b 7
(Pb 260%) 8", HAHA A 5 4% eI ik

g8, KM AP A BRI BB BB 20 60~ 80 J7u A= L 5 EVRSY 8T B % 1600 U/t i,
R6o ZEFHARER
Table 6 Results of comprehensive condition test
Content Content Content Smeltin Recovery Recovery of  Recovery of Recovery of

No. t/ C of coal of potash of lead kl. ¢ /hg of lead in lead in silver in silver in

! % ! % ! % me crude lead/ %  slag/ % crude lead/ % slag/ %
1 1050 6 7.5 34.29 1 96. 63 3.29 91.89 7.86

2 1 050 6 7.5 34.29 1 96. 63 3.51 91.41 8.20
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(2) BRIEIEHRINS, TR~ BRI 0 s e e
FAR T A LU A B s kA, HopfE T 204
P VEBRIRE 1000~ 1050 C, JEHINTH] 1~
2h, FCIER 4% ~ 6%, FHHE 5% ~ 7.5%, i
LR AR BOREET) O 10 1. BRI, T B
H296% , RN CRL 92%; LTS H 2
98%, EHZI 1%, M+ Cufl0.1% .

(3) HFT-HIERIEA DA E /D, 17 H
BRES R T A il gh, Hofth TP AL E R,
Vg by T, (R INE ] A R DK A L A 4 P
RGN . W HBEIRIE] 40% , S 555N
SIS bR (BRI 20 40% 954]) o TR -G bl P

ML B R A i ke 2R 95T, WA 4 R [B] A
W« #1280 & iz L E AT AT H) .
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TREATMENT OF SILVER CONCENTRATE BY
BASIC SMELTING PROCESS

Xu Shengming" ?, Xiao Kejian®, Tang Zhijun®, Sun Guoli' and Yu Rugin'
1 College of Chemistry and Chemical Engineering,
Hunan University, Changsha 410082, P. R. China
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ABSTRACT Basic smelting process for treatment of silver concentrate was studied on an enlarged scale. T he influences
of temperature, the amounts of coal and basic materials (soda or soda-potash) and the ratio of mass of silver concentrate to
that of lead concentrrate, etc, on direct recovery of lead and silver in reducing smleting were investigated by orthogonaliza-
tion experiments, and corresponding regression model was also established. Under the optimal conditions ( temperature
1000~ 1500 C, time 1~ 2h, reducing coal accounting for 4% ~ 6% of mixed concentrates, potash accounting for 5% ~
7% of total base, mixing-ratio of two concentrates equal to 1: 1), good quality of raw lead from the soda potash smelting
process, containing 98% above Pb and about 1% Ag, can be produced, in which lead and silver recovery percentages can
also exceed 96% and 92% , respectively.
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