.54 - T E A &S A BIHET
— i B AP LA AR 4 a5
2 %
(B AR ZEBE, 70 Wi 547000)
(3 ] S EEAENSRA K EARBLIRIRRASGST , T AN KBS PSR RXEE A5,

BERNAE, A T A AEHA) R, A 8] ke R AT — 2.5 mP BN, AT xT AR R A KRS 5 b
OSSR R R P s AR S R A TR B MR 6 A 1% 8] R T W RS M A WP AT Ak
AR R T BRI 2 3 B Fe K A M AT R, EHRGT T A S AR ALY ALY T — b R, Bp T
A A JEAC N R BB 3R, T AR A R LA A2 At VEXRAL Y R A B, e B AL B A SR
B 60t I, M TEK Pb1.73t.5b 1.89t.Zn4.6t.In8428 ¢, BF MK A B F, HAT AP W4

SEAL Y T R 8 R, RS KR AR N S R & A b wRiE g M 8 BFAN
BB TTRET — &R, BA FRE BT B AL,

[ e ]
£ R4
[ ESr285 ] TF806 [ ClkbrERS] B

DOI:10. 19612/j. enki. ¢n11-5066/tf. 2022. 01. 010

A IR PR B R R AP X S g i e
SHA M EE R T A B AT LRSS B
EOHERNA MG . M TR S O [ A R Y
Hrids R AR DA R (At J55R) ) B 28 R kAT
I SRR, TRl T P R B B R LA
ML, ERET AT

JTPERSRER A R B SR MG LR AL BE
Wemi s B 1)) K, MERi s 8647 J& T Pb Sb Cu \Bi,
Ag.Au.In Sn.Zn LG JEILAER, T EIG KR
N MR BT — S R R AL ok — S XU ik I
TSR — R M. X T E AR R A
Pb & 5 B ISR A Ny 85% e 47, 6 R i IR Y
75% Ze Ay s B IR A AR BEA, AL ml i T Pb . Sb Cu,
Bi Ag . Au 54 )@, SN OKEEE Y Zn In Sn Ge
SR B AN B BEA B EICR T o S KUK R i
Hi(Pb+Sh) &&EHN6% ~8% ,7Zn & &N 8% ~

[ Wik H399] 2021-06-22 [ f&1T H 1] 2021-08-05

[ H ] 2021-08-09 [ HiAE H 1] 2022-02-28

[MEERIA ] R (1972—) , 2, ) P EMA, TRM L, 4200,
LR 2 TR, AL R T AR5 T A0 1A

[FImAE] R. — i B e A by Bt SR LT i
Hihi4s, 2021, 51(1) : 54 -58.

WP ELIRALY s PRGN WARRST; HRWE; 45645 AMAEEIN; Ko RKE; K

(&4 ] 1672-6103(2022)01-0054-05

14% ,In 512970 180 ~200 g/t, #5 H 7= H S XU
12 000 t 31, s XU o m AL Ok 1A 1 < B3 A 3k
F|(Pb + Sb) 140 t,Zn200 t,In400 kg, & i T B KK
IR DY o b2 4R i B IR A 2R 5 A AN A JRE 17
2T, 2015 AR08 v dlt il — % 2.5 m JRAL Y,
AT XU R e R B B B SRR

B AR e AL GE T R RE X R
AT TR B ROK E S RO P IR AP LS5 , 35
B 7 TR Y BE AT AR EUE A
CIP USRS 3% g N 7 el DR TR R o E L PN
7B T RAF AT AR . A SO
PEATVEAN B A, DLAE D 47 Mk P 8y 0 A e i s 4 3
.

U ARG 1748 B )t
ML — R LBE R 1037 50 B i, 1 S0
et e A PR U T D4 T 1,
HR LR IR T B I TR B Y (H) M
BT MO I HER O KA A SRR —
SRR KBS BB BE (B T T ) SR FiT R
HL, HO A543 R PR e AR 1, KA SR T
A B KR HETS DU kKA KR R



2022 4E2 A4 1 7

B — R A AR A 55 - 55 -

SRS [, 506 v BIACES S LA A P AR 2
PR SR A e LS A3 AR IR PRk ik

A 1]
EA o

T GE AL P AP R AR P i R K BB 24
0.4 m J& ORI 2 (U JZ | oORT B BE 7 L 5
i) , M B = ROKE R B — e 0.5 ~0.6 m,
PRI — IO TR R P R D W AN AR P Bl i
GO E H LA K I, A S e 5™
AR, B RO A 1 o X bR D 3 ok
1% 5 L3F, Gy AR, ARG [k JRUIET HpCs v JEE A
B AT ER

2 HRAT R G AR BT

s AR AL G B AR S B A A )™
SEAFRBERE b, XA FR > S5 A AT T e, Bk
Ja BT A R AR 2.5 m? (K T, X
Sk (F 2018 AR T B AL A L PRSI 2
BOLER 1o ZHT R A AR UL 1, R 2 A
FORIPGL, AR E T B L0 T i K,
i FURE, ME KK E, B e ik E, )
S KE , b O MK, st FORE , TS i i
KE, U TR E , TR KB P TOKE . ik
PR IR DRI KRS BB T 32

FERMESLALAE SO, AT T s HRMHE 28 AR T K
= e L SR TUKERLES .

MR B S, —J m T R AT AR A A, o
AL BRRES YR, LY TR T AR AR
WA I HREAR T 97 35 B 5 75 oh, e il ids
BSASER T 4P, PHLBO™ e, 16 8] T sk
o MU BUE B RAR IR AR

D) PR S O P L. BIE IS P IR A5 A 2R
LT GE R XU P L, A8 B P A F i 3 10 2
AR KBERE, AGREE B BRARAN AR e, R (A 42
1 de b — 2 FH e 0 T K A R0 S 16 AP e, DA
WA G LI 5 TR RS R 1R 1 R T LA A
PP T, o AT L3 PR s i A Sy s KUk fek A, S B
IRGRRLI-EZ A

) PEACHIAE P P R R o 25 B 24 1 e —
PIRT, BR AT A i, o T 2L B A & 0T, A b
P TR L. 39 m, PR 1 KU A0 ) 1 L B 2
BEHETT s M 1 B B AR 7 MBS T A2 , AS B I
L8 m(FERIT) o

3) A KA A A R o R o Tt TR S (R K
) B TURYH B FR O 0 R, IO T s
G R P AR o s S A A
HEBT A 7.5 m(E) .

R1 PSR

gy, VRIEY IR JFHR A /m WOT ANE RO RO R

i

: m? m? K i #/mm % /A PRIEE/mm  BE/mm
B E 2.5 0.012 1.8 1.39 36 0.48 12 330 300

3 Bt E A
3.1 WPRRIPE

H1 TR BB TR K S b i KB 5 7 A
PRI L, 25 R S LR 7 A A e Pl SR R AR SO A
W BEAT 1 ECE B, B R SO B R R, B
RUAF P ELARAL Y 1Y B IR LS5 F AN 1A 2 B, Hoh
SRSERIN BN EE F LR, T T XU KBS 48 2
7K i T #2335 mm,,
3.1 1 PRHELEESb G

WP IR A L A A1 S N [ 0 DR b I L Y AR
ML IFR BT EOE A IRFIKE , P Er o
Fe R 3 230 mm x 3 200 mm x 1 400 mm, T4

314 mm X A 45 42 15 i, PU & A 150 mm x 150 mm
820 mm SN N AL, b )2 207 1 9 4 5 G 14
SMI o L Ah 5E A4 BT R T AR A TR 4 T3
B o
3.1.2 PURKELN RIS

PR L ISR B RS, B RL P D KR
R VERRAE ] Vi KU, B AR fn (&l 4 fie
TN o BCAH RS H B A A RS RO ) SR I A, e 43 IR
380 mm, 242 2 1 400 mm, B84 IS KAk RF
380 mm x 150 mm x 70/65 mm ; 5 #i A& 5 810 mm,,
3.2 MOkKE

IR 2 RIS R XU, 2 M A ) B AR A,
LA FICERMIKE B, & S Fros. B XU



. 56 - T E &5 A

U= WRHL 52 — P53 — oK AR 34 — DR 55 - Sh
HEAL36 — HEARit
B1 sty

" AR
i :l /E/: j;ﬁ]j

335

10 B 1K
b= = NG ==
1 T~——"__ " M
: u femE—
g |00 o 0
ELA : mm

B2 ARy G i

AR

(a) UHLE

1

|

|
R

|

|

ﬂL

(b) JiRLE

B3 Ao

(T 11
7 N ]
—
9
10

11—

12

USRI DR

7 - Bk 8 — B 59 — TR 10 - U IEL A 5 11 - B4
BB 512 - Tif K BOK
B4 Al T A R A A e ]

HY = 0 43 21 B BT A S e Sk, ) b N 60 ~
200 mm ; PR, o P& 5 A B kA i
AR B ; J5 38 W A5 4, o — AN S8 —k
ST 36 AP BRI — R R, o5 — A 38 R R
AT, — IR A IR ES SRR A 2511
RUPRAHIBIR G B i W Sk iR AT N
BB A XUR AL , T8 AR, Bk EE A4 RUIR 5 24
IR PR 308 A 4 e ), AR AN R BT TR AR R, 4
BR A% G, 45 RS AN ER A A

XU R T 32 AR v o A50RE 3 (80 ~ 100 m/s)
) R S 0 A 22 ™ B, — i ok i M Sk i T ~
8 d RIHEESE2F o A% 50 1) XUME 2% &6 407 SR FH 12 22 18 4
T TR M Sk B R R R S R LR
R o AT UG HEAT T R, B R A Rk
R RERRER, A A K 2 20 d Hk, M E T
Proe b U 25350 0 1 0k 22 I B UM IR B0 1, X
FE T4 5 B 0 T8 e A X Ao el R
KAWAET HE W YEAE Y A, o0 Ja 0k B X
WEWE S i o
3.3 KkERNH

LG IRAL Y KB AT T HEE AT, SR TE K
BN EEY AR AT, M B ©(10 ~16) mm K
0 ~16 mm Y[R, 5 = A RISSEEHES , [A1RE A 75 mm |
100 mm = 100 mm 200 mm'®’  HAf AR B T T4
FP R B AR I R DR G 5T, LURIP K M BE
B0 IR R R R T 2 e it , FEBRUCR AN

T U AR AR 7 I R e R PR R B
TR I 10 Ak 0 78 7K 28 PN BE S 0 Jh ) 2% R A
G10 mm x 50 mm [P [FN (HE#EET) , 58585 HE S 18] bR
50 mm x 50 mm , Fj AR ACRERT K Gk 72, TP
AR50 mm SR BRI I 2 BIAR B T KB N RE, X
T TRER



2022 4E2 A4 1 7

B — R A AR A 55 - 57 -

B —

T S

EEE

VSRR

5 HuE A IR

4 BT RAT B DI A B A S

HRAR P A 7= D JE S PR, 7 R b S A A A
Ak B UR S B8 S0 XUt K R, FEAf R I R S T
AT G JEWOR IO K 4 A28, P 1
Hes AR S R [ 24 3 A 2 7= A 0T Yy 70% ~
80% 7ifi .

M RAEBE AN B T2 Pk 31 R B A i X
AR, 2 R R AL R s v,
T N BRI AL W0 IE JE U R R ARSI K
PEASAH, AR BOHE B B BERE P R BT R T

(1 s ] A AR 4, 38 B IR Y = S AL
% In,05 Sb, 05, PbO \ZnO, fizJ5 LA 42 J& A ALY P 25
S E SE R EaN> o ks ST R L Bl (B SN A
It R AL PR S SR

BT BT P LA S 4 R IFpr A B AT B X
Jrlis 24 HEUC, HEAL BRETBE SN g 200 ¢, #RAE
TR BB 2 FroR o B s P e it A=A i e
OIMT WL 3, At B PR RE R AR L3R 45 A 7 AR A A4 A
el bt 2R B AT A R LA 5, EEAOR & T4
PRILE 6,

R2 ANPGRS T 28T A SR

SRR HEPERAS itk =X IR AL I 2/ °C A E WA i 7]/ min QeI /t
TZE#HAETR ek A R A e ur Y B 8 t ¥,
BRIT B 1250 120
BB Kufi MR PSR e o A 0.75 ~1.0 H b B 60 v/d
3 BEEEIRYIELE A LR %
% Pb Sh Zn Fe CaO Si0, MgO Al, Oy In*
oy 3.1 3.58 9.23 24.2 17.2 24.5 1.65 3.16 180. 1
o SRR g/t
F 4 BEREERETE bR
TERETE bR B (1 ~5 mm) (5 E/% B/ g-cm~? K5/ %
BUE 90 2.851 6.12
x5 M PEZE AR %
R B R Pb Sh Zn Ca0 Si0, In* RERRSE
e 0. 68 1. 15 1.3 28.5 21.0 28.1 53 1.21

e+ JTGR LA ¢/ts o FEARBEAT HAL

HIZZ S R, i o ) Fe CaO | SiO, 45 73 L
JEE AT B T o Fe Th B T Bk B0 AT Bk I
Ca0 \SiO, i T 2 AR R 51k , b B ik R
FER 1. 21, X I BUA K BRI . AR 6 RIAI, %

BRI FERE R B, T2 2R R A ok A
BT EG BB BE SR 005 AR ] ik B 93% |
88% \83% 8% , Ul W B 456 s XUl i 7 AR B A
WP REA R, i LR B E R H A 1208 B



.58 . v EH CH & 5 & BEITZ

XN 2015 AR B PURGUREE IR BB Ao $% HALHATER SR b i 60 ¢ AR AR AL

H¥ro - HW[E Pb1.73t.Sb 1.891.Zn4.6t.In 8428 ¢;
£6 FEE ALK Iﬂﬁﬁﬂ%iﬁﬁ‘bj‘ﬂ‘*kf'f‘fﬂa , Eﬂﬂf/ﬁﬂﬂiﬂﬂgﬂ{§ﬂa )
proves i v WRIVE NS R, T4 T S A s iAs .
H Ab 3T i t 60 2R BT P AR A b e T N B9 R, BE 2 S
JRAER v (m*-d) 20 BRI IR R 1 JE A 5 58 35, S e 8 4 1 Mg
jﬁfﬁ ]Zj o BSR4 R 13 I 45 Tl s T
53 D a ~ S ey =9 N S, 4
Pl’) #}:’}Ii%; % 93 I‘Eﬁl“ \%li] \%%ﬁﬁéﬁ%ﬁ%Tg%%ﬁﬁ/\J@{éoRﬁ‘l‘{/ﬁ
Sh # &% % 88 Ry Rl T H A R RS AT AR B, B
In ¥R % 86 ) N FHME
g . - [ 2% k]
Wk P ,7 s (1] (HEamAkRE) REL JRAKEREH—EM]. T
S =] © .
WA Zn % 6.8 5 R TALHUREE, 1994,
. % 2.6 [2] (GRS RITTI HE 2. A GR G EH M. &
T2 A T o/t 900 R4 ol iR, 2000.
[3] #¥, BLf —FiBA P ALY CN110499424A[ P .
5 Y/ o 2018.
/FI-I’IZI (4]  xkEs, Ak = 25 = syl B L el
XU, M. ok b R (M. e R4 T
E1 X2 SR AR R EB - ST K A% 25 5 7= A Ak b ik , 2005,
F, T S PR A P R BB AL, VG (5] MR A A e (ML B ITRL Kb R R A
TG IR B AR AR B B RS S R 34T T ok, I 2005.

S B KRy 5 e R O AR . O if’iﬁ‘jﬁffﬁfwmﬁM“”'ﬁ@’ﬁ“ﬁﬁ’
R RHRAY R T LA MBS T K T AL R 7 o

Design and application of a new type of fuming furnace with hearth
LIANG Ling
( Guangxi Modern Vocational Technical Institute, Hechi 547000, China)

Abstract; A smelter in Guangxi Province uses pyrometallurgical process to treat jamesonite, and the granulated slag
of blast furnace contains large quantity of Zn, In, Sn, Sb and other valuable metals. To effectively recover these
valuable metals, the company decided to build a 2. 5 m* fuming furnace. Given the fact that traditional fuming fur-
naces have the disadvantages of easy floating fire bricks that require frequent maintenance and big center height of
tuyeres which is not beneficial to reduction smelting, the company has redesigned a new type of fuming furnace with
hearth by taking a series of measures, for instances, converting the furnace bottom structure into a hearth, optimi-
zing the furnace dimensions, modifying the tuyere device and water jacket lining, etc. The new type of fuming fur-
nace can not only be used as a fuming furnace to treat blast furnace slag, but also be used as a blast furnace to treat
zinc alloy ore. When being used as a fuming furnace, by assuming a daily treatment capacity of 60 t/d of Pb-Sh
blast furnace slag, this fuming furnace can recover 1. 73 t of Pb, 1.89 t of Sh, 4.6t of Zn, and 8 428 g of In per
day, with remarkable economical benefits. The successful design and application of this fuming furnace with hearth
is the extension and perfection of jamesonite pyrometallurgical process, which has blazed a new trail for comprehen-
sive recovery of Zn, In, Sn, Sb and other valuable metals; further more, its production operation is stable, there-
fore, it has the value to be widely used.

Key words: fuming furnace with hearth ; furnace bottom structure ; furnace dimensions; blast furnace slag; zinc al-

loy ore; recovery of valuable metals; tuyere device; water jacket lining



