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2y i A Y 90% ; Ph EEE DL PhSO, B
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C+0,, =C0,, AH=-393k}/mol (1)

C+CO,,, =2CO., AH= +172k]/mol (2)

Zn0-Fe,0, +Si0, + CO,,, =Zn0 +
2Fe0-Si0, + CO,,, AH= -23kJ/mol (3)
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Zn0 +CO, =7n., +CO,, AH= +198 kJ/mol

(4)

ZnS +3/20,,, =Zn0 +50,,, AH = -444 k]/mol
(5)

080, =7n0 +S0,,, +1/20,,,  AH = +333 kJ/mol
(6)
Zn0-Si0, +Ca0 =Zn0 + Ca0-Si0, AH = -88 kJ/mol
(7)

PbSO, =Pb0 +S0,,, +1/20,,, AH = +405 kJ/mol
(8)

PbO +CO,, =Pb,) +CO,,, AH= +131kJ/mol
(9)

Fe,0, + CO,, =2Fe0 + CO,,, AH= +5kJ/mol
(10)

2Fe0 +Si0, =2Fe0-Si0, AH = -33 kJ/mol
(11)
Si0, + Ca0 = Ca0-8i0, AH = -89 kJ/mol

(12)

H,0, =H,0,,, AH= +44k]/mol (13)
FIE (1) S B e S I, R e 7 A= i A i AR IE
TR o BB (2) 7 A CO ZE 35 i IX 35
W EPESUR , BRIIE T 8V RESE 4 i R IR
FIRE(3) . (4) .(8) .(9) . (10) . (13) B I
AR R 11 T2 BN, G s I e R T IR AR 7 R
o MRL(5) ((7) .(11) ((12) R, HIX
Loy AR IR i P A D SR A D R A A
SRR o 53 AN S TR T 7 B R OR
I, H LB RN AT A O T GRIEAT I A
PR WOATL AR E A3 B 1) 38 J A S5 DA B Tt R
PERS IR R & 0 AR A THIR I AL S i A SR
BT A i 7 3 2 0 SO FE R AR 1k oy
fife b, PRI RIS H I A e A A i iz
HRBED IS AL AR A K Ak 1 A B BE A, iR
BRI R = & S B, BRRHER b Fi2 At 44 1 11 7]
AP DR AR P 55 38 M SO, SR BT A REAE R B Y
KRR B B b PR ARG s | He F2 B FE R H T HYERR
JEAE e WA LA B 7 i BB | REAEARAIR
1.2 IZ™EAM
BT 0 b A R PN BERRGE P s 4K + 4
B4, S L REFE S I BIE TR W AR B A0 A Bt 2

TEI AR B, MIWCIR BA BRI R AR S B A
P 42T A M AN B IR 7E B B AT 7
FEMIP TR | B 5 5 A0 S S il ke I 2 5
RO, RS A R FH e SR, B A Y &
A RIREE >50% , J7 it A8 S ) R A% i 7E0. 8 ~
0.9, LM Ky 2230 T8 25 44, RV R B, KA T
I 2000 °C o BEBE Y IR T3 HE s A4, HL g il
T A L ) SR PR IR S5 Tt A5 30 3 B, o s T s b 1
G T R SCIL PRI R Rk B, TRl SR
FH & A SR D TR $E T ik
ROR RO R T U] i A, 4 Tt T B 5 I AE 1 300
CLAT, D BRI 8 AR R R AR
P Rl P 1 A U S A R AR AR

JEAR A DA PR T 5 A 2 SRR R 43 IR e
PR a] A P A AR T A it e R R i o
FE0.6 ~0.7"  NAPLH R 2 S BhRE , B XU B K
F20 Nm’/ (min-m®) , X H2 002 98 B R B
YU IR P AEREAE 1300 °C A2 47, RFR A4 5 9l 38 i
R AL R 2038 0 3 KR HE A, &
TR <2.0% , %8 <0.2%

LR R EE 1 R,

2 AyEaLEg
2.1 BETENES

2 S B S BRR R AT A F HRTAR S 15 7t
BELS T vy, Horb R HA R T2 N TR 4,
b+ MW AR S i SRR A 2 AR s B HE T
NN RE + IRERIR 132 I RS IE o 0 0 R s
—RIEEIEYT, TR RGBT BEE RN,
FHAE I Ab BRRE F1 R, A, 5 B W 2 R N R Y
W I KR R A, BLREE 0 101
TEEFERAT  BARAT ™ R A 5 B R AL
W AkSE AT, TOIEAT R A AL

BT ERKN SEa s A RERAE ) B
PUBTEE 1 SR IR 1 s Ab 2 T 20 8
SR BB R AL + AR F e T2, SR
A FEBEES 15 J7 ¢, [ I 8 FC Ak 3 /0 A0 7 1 A
AT, %I E MR K DCS FE 6 R S8
BAEERE, T 2018 4E 1 A JFHR%11,2019 427 A
AT Tl it A ™=,
2.2 IZRE

MR b PREE S | >R FH R AR SAE T BRRE, TR A4



- 42 - T E A E S A& AEFEERE - TR
BHBRES
1AM
ShpE
i 51
Rl R
\ HA g
: a WAL
WOy RS, ke

E1

LN

O A s it AN AT R R N 55 R SRS, T
B ST RRA R, T AT A SR BRI A A, TR AR
KB FeO-Si0, -Ca0 —JLRER, MWW R FH % 22
HERE, RO B TAESI R, ARk AR e &
Vg JE I B B B AN Y 05 W A e A R SR
AL PEHIE IR E 1300 C 2247, BEE AR Wy 4
b, TR KB AR TR ERER 43 AR SO, iEA
KA, DR = H 1 e R R A2 AR AR TR 4 A
Ja R AR T AR B R IR, 1
IS A SO, & 3% ~4% | I5 TR R B RBab
TS THIRR

&/EUEWWF + klﬂ't);ﬂdtifﬂ%#{ﬁ]:amﬁfm% B

NREA T 3 e i — 20 BB MAA P A BB
WA PR LR AT A 28 GE MW b B4, A A5 JE
VRN IEIEGH R AN R H B M AR P b
A I SR8 LA Aot g oA O A S8 AL B E AR

R W, RS B AR AT A R
e Mk R b s S R <2.0% , S <
0.1% ,

2.3 A&7F=i54R

2.3.1  fumcys

2.3.1.1 JER

MW b PR H I R S AT 3L 24 25 vh, BF

AR 3 368 1ok TR A A A R AR b, FE AR AR b MR BT IR 1 R,
FT1 BRINELEAY EEAER S (T3, R A ) %
Ykt Zn Pb Fe S Si0, Ca0 Ag Ge
PEdaihics 17 ~19 5~7 18 ~22 7~9 3~4 5~17 0.014 ~0.018 0.016 ~0.022
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Zinc residue treatment technology by side-submerged combustion furnace + fuming furnace
XU Liang, MA Shao-bin

Abstract; Hydro-zinc smelting residue generally contains valuable metals such as zinc and silver, as well as heavy
metals such as lead, cadmium, and arsenic. It is a hazardous waste and requires harmless disposal and recovery of
metals such as zinc, lead, and silver. At present, the main domestic zinc slag treatment technologies include rotary
kilns, fuming furnaces, and top-blowing furnaces. Although the technology is mature, there is still room for im-
provement in energy conservation and environmental protection. In response to this problem, ENFI has developed a
side-submerged combustion furnace (SSC) + fuming furnace (FF) process for treating zinc leaching residue. This
process has the advantages of simple operation, low energy consumption, high recovery rate of valuable metals, and
good environmental protection. By comparing with existing technologies, it achieves the best in terms of process op-
eration, metal recovery rate, fuel consumption, heat energy utilization, exhaust gas treatment and environmental
protection. This technology integrates hazardous waste disposal and resource utilization, and will have a significant
impact on the field of hazardous waste disposal.

Key words: zinc leaching residue; hazardous waste; side-submerged combustion furnace (SSC) + fuming furnace

(FF) process; metal recovery rate; heat energy utilization; fuel consumption; exhaust gas; environmental protection



