2022 4F 10 F45 5 #

VR BEF SN AT 15 50 1 R A 3 ST 11 v A o —— T e % - 73 -

HREBIFRBRARNEESF B E IR
A A g PR ey i A

RS
(P EEETAEEARKARAG, LT 100038)

[ =]

P2 AL A AR A T MR A, it TP & A R k2T, — BHEAKRR, SR RIS 25 i

WL , 237 A R U AR S RE 35 ] 181 B ALk BHLIST 1 DA 091, 9 203 T 20 M R ER 5 48 J0R 7 30 28 0o 88 1 Wk W it e
ORI 28t i 7 2R LU AR, PR v B R , MR T M A =0 1 B 4 B BT T 2 BRI BE PR R 4R
Mo A SR WIS BE RSB 1K 7 A E Y B IEA BDC, TH FRBCR R4, AR AR T E 0 o

ML, AT ZFHMUIIR 3T L REFE , BT A,
[ XA ]
[HESZES] X701; TK229. 6 [ XHEFRERD] B
DOI;10. 19610/j. enki. enl1 —4011/tf.2022. 05. 015

0 Him

b2 K TS e B A TR RS T | B 224
RS A T RS e HE R BRI o 1
HO 7 b | To— 191 S 4% < R HE R B A T 95 3
PEURR L, YRS, FURT S A K TS Y O A o
B Gy M IX AT 5 A, 48 BRI T L L b3 Ll
7 WTVE.L Al X s B 2 ) 4 26 KT T
B TE AR HEHORR A L A R L L W
VT F T AL TS 2 R T 40k R R HE , B 4k
AT (A BT A AT M W s 9 B, D i 0
RPNEL ML

T, FET A 350 1 JB 0 U5 5 400 e A A T bR
75, o IRk, — BHEA K, 5 R S 2 b
MR, 23 A7 B /N BE BT 1 77 7 it A,
B MR A A — i R L4 A0 R4, €
3B REESE HT L /B TR R, pH (1 — i
H02 ~ 3, W B B M I 2 % 3 B R 35
BB, R T F A 5 AR A 3 i K T

[WFs EHEI] 2022 -04 -25

[MEERAN] B (1981—) , &, WALl & A, i+,
R TR AR A A AR T AR T T A

[SIFAER] EMe¥y. ¥R 58T L AR A 2 4 [ g b 2 )
HAE AR )], A BB 4T HE,2022,38(5) .73 - 76.

MATH 5 BB ; B RGE s AR BRE, T REIAA

[XEHES] 1008 -5122(2022)05 - 0073 - 04

BRI A5 5 A E S, R,
R 0A e 5 KA B G A 75 A R ) T

AR SC LA 5 0 T A2 Ak BT H A ], %o 9 925
JERRIA T A BOR AT R

1 JBsE R = o e i

W H R Z 60 220 RS B85 e |
2 DI T S TR I =R VA T I e ot S
Gy R T MR (RTRR T2 ) FER R S
(5821152 I = i1 0 R W 2 N 1 I 2 o B N
BN RS, Bitn T 2R T (A L) 2%,
TR R R BB AR, M A28 o 3 At Ak 3 5
Tk G FAR IR BIRN , Q2R R, PR AR
RSN IS E S
1.1 IZESESDH

T AR & F W5 i AR A A, S
TREEZ A 42 °C SE T <1. 0 kPa, S B0k 9
T <20 mg/Nm’ SRR W 1,
1.2 INEEMRB SO

IRBE AR I 28 B W LA 5 R i AT AR S, R
IREEZ A 38 °C L MSE T <1. 0 kPa, S B0k
T <20 mg/Nm’ , BRI A W 2,

2 HRIHABA AR
T2 e P 9 T 2B =2



4 ' s

= P AL

ORSAE

F1 IZEESKS

2% S0, 0, N, CO, H,0 Gt
WidE/Nm? -h ! 6.0 29435.4 147 460. 8 14 283.0 15 814.8 207 000. 0
RS R/ % 0.0029 14.2200 71.237 1 6.9000 7.6400 100. 000 0

TE RPN S A

®2 IMEEEERASHS

% S0, 0, N, CO, H,0 A1t
i/ Nm? +h ! 3.8 41629.2 167 552. 6 2192.2 14 622.2 226 000. 0
&R/ % 0.001 7 18.4200 74.1383 0.9700 6.4700 100. 000 0

TIPS S R T

D) JAH T HREAR CMBGE) o xR T 208
i B RN AR AR TRl R T L
55 e AR T4 A S B B 46 T 22 80 °C LA L HF
T, AR AT LA o v A R A S BT, 107 ik
i 2L R AR R B T R, T
GRG0 SR BRI, HBE B VEREAN A, 5 AR T
SHIE BT HS AR A TR, R R BRAE P K a3 T
HAME

2) AR IR S 5 THEBOR (R BE L) o 1%
TR FH el AT T 3 2 48 R A5 o0 18 BRI A g

iR A FE | HR A [ L, AT B A R R A 7K o i
B, SR 5 FEXHAR S, T RSO A

3) M F L PR AR BRI HAR , S FAR R
B I A3 45 A4, R P R 55 9 4 A 3R 4 1R 55 K
-, PR VR MR R 25 M T A 31 22 R R 251 H
B, RIS IE &, BT R BRSSO AR
WR G BT, TR I BRI, PR R I 2 4
PRINE,  TRIRS A e A L SR 25 A A, T AT &
50 CAAT, BRI

R =R AR T W 1,

x3 HEKEERARBEEIILL

iR A HeARA) festi Bk W AR
I ggjﬁfwﬁuig$%% ) R B 7% Ye
NElERIRER 1) ANREARTS Y HER S =
W TR A AT IR R A
ig;ﬂ{&*”m ACRAMA  2) Bk e o) PRI (G B 7 4 TR ﬁ%Z%‘1JT“
M 3)REARTHIA AT R B, AT 3) KRRk St
YELSE T 2 2
R
1) BT BRI
Vo BN + AL
T T L
SRR B TR , A 3) BRI I P .
WKL + AL WIS AT 4 1A
R (P BE R ) PR + 4) BE AT M R BE , B A 3 e HFRIR
5) ik 4y 52k
B SBE + PURIB TR
PHRCHE + RIVBIE - e 15 3y
N A PN Y HHEE 1) P 1) ASREBI R 148 U E1 A, S BE
Hok ] 2) AR 2) v B
i

3 MRIEHEAR DT Rk HE

MR 3 XA AR AR IR TR A fec
J7 SRR Ve BE AT o R B 5 A G B Y 5%
FUNE PR, B AR R AR T
A gEPINARH AN X I (B2 A SR | TR 25 Y
WELLT Bk, WA TR IR 1 A 5
ATV BRI A FBNIE DA AR5 G I 0 AR
OBENE i, SN s 1 Rl 2, T R0k G

MEHH ST HIR B A Ok ) R R il
TR (VR BEF AL ) AT BR A2 BR 25 B AE T
Tt AR LA I, 3 2 5 A 247 ok 4] R A 1 i 2
R EE A T B A AR TR R v B 1 A f
H 25 M ERIF AR R LR A FE YR, IR
AR PR A 0 D L 0 e R AR R e R R T
BRI, R U At L, 20 A U 4
XA, R AR Y RE SR AN AR 1 B



2022 4F 10 F45 5 #

VR BEF SN AT 15 50 1 R A 3 ST 11 v A o —— T e % - 75 -

£ 100} ST

A

-20-10 0 10 2‘0 3b 46 Sb Gb 76 8|0 9I0 100
A
B1 BRESEEXRHZ

AR B AR A AR R ) | il RE R AR R
R ZE TR A Fa Tt 200 St e ), i
ART L3 g A AR A et 2 L R S AR Aok
piLie S

A A T2 E 1 iR, 48R
PEE VPR B MR A L T AR
i R PR R TRL , BREAE BT 1 R AR 2 TR R TR
PR R TR TR PGB v A B i P Y B 05 5
AEHARBE TR BRI K S B AR S 5 /Y
I3 Tt N A AN TR] B AR HR T, 8 1 T
A IR AR B KR REEAR, HE 1 A 1 B
i J3E R PR [ PR s AN B 8 il B2 PR A R ok

=

S
~

s
=

a8l
AN EBEAT K 55, 1 TR 2T I AR H Y

LEE LB O, AT IR AR T A B R e A
THIEL, I PR s S s m] AR D FR IR

r

P i) AR PR IRAT)
—

=] ‘
— o S
g RS RPN
| D o i A (RIS )
[ ; ‘ i u E :
mem 0 R
[[ng=1

2 ABRBERESHEARATEE
3.1 IZHESEBRYR
SR IRIBRSE I T2 R 207 000 Nm'/h,
TR R 42 °C , AL R 4w gy, 5
I XUHLE 3% A9 300 000 Nm®/h #1555 25 S 47 [A] $ 46
PN BE D 42 C R 2 37 C, 13 2R EEK Y
3.4 t/h, XUER# 4 202 793 Nm’/h,, [R5 RS

KRB 15 CTHEE 39.3 °C, TR 51
HEAARS B ARE HERC, fEMR A TR & IR 55 SR
4 502 793 Nm*/h, WA TRLEE K 38. 4 °C, 40 K
BN 3.2% o 1% & K iR RY AR R R 2
25. 4 °C, LB AR AR B FU A iR B e i 2 13 °C,

BRSSO 4, WIEAMEES R
W5,

F4 IEZERSHEAZITEESH

75 TiH Bl
1 WA RS (AR /Nm? -h ! 207 000
2 W Sm (B EIX) /Nm? -h ! 300 000
3 T AR R/ m? 2 160
4 e AR T SUS 316L
5 RHIRMA BT TN
6 LN BEIHN
7 MR G A (JRAR S ) i F7 1%/ Pa 330
8 IRBE 2 3 (AHIA) M 1R/ Pa 560

x5 IZHESEEMEESH

¥ i H 1l
1 TR AR R B (TR ) /°C 42
2 JR A S5 R AR (RIS ) /°C 37
3 W 2s SR EE (THRTT) /°C 15
4 g zs SR (TR ) /C 39.3
5 B KiE/teh ! 3.4
6 RE WA E K % 3.2
7 RA R WA/ C 38.4
8 LR AR EE/C 25.4

3.2 EEREARYRE

BRGSO PR RN 54 226 000 Nm’/h,
MR EE N 38 °C o M TN 280 = e Al
538 3 KUHLER 2 £ 330 000 Nm®/h 315525 5 #E 47 (]
A T BE DN 38 C B 2 33 C, 13 2R KL
3.0 v/h, KRS 222 233 Nm'/h, [RIBHEE 2R 5
WS M BB, TR N 15 CTF & 35.5 C, XM
TR A3 A A B KRB HEC , 240 1 TSR A
RGBS iR 552 233 Nm’/h, S IR JE N
34.5 °C KSR 2. 7% %5 7K 8% At
FNREEZ) N 22,5 °C , GRS BE L A L E s s
24512 °C

B AT S8R 6, AR
HHAMERESEILE T,

4 PIAREFRIT

ARSI Fiv SR B0 BRE AR SR R
1) 4 FRARR o AR A AR T S i i,



=G

®6 MEEEHEBRITRESH

5 T H B fE
1 BRGNS (EAS) /Nm? -h ! 226 000
2 HEE2 S (B EHIR) /Nm® -h ™! 330 000
3 AR AR AL/ m? 2160
4 AT BT SUS 316L
5 B HRBL BT 3!
6 R A 5 Y IE
7 A S5 AR SRR ) MK 7 %/ Pa 370
8 A S (VR EA) Ml 1/ Pa 650

x®71 BEEEEAERESH

P53 T H Bl
1 JBEARL S S (R AT ) / °C. 38
2 JBR a8 S5 R AR (RIS ) /G 33
3 I 2s SR (THIR T /C 15
4 W zs SR (THIRE ) /¢ 35.5
5 BEEKE/th ! 3.0
6 RE WA E K/ % 2.7
7 RAF AR/ C 34.5
8 AR A/ C 22.5

KRR R AR 1 Z5 AR IR B AR S L G
A Fe A EL B 24 30%
2) ANGIEIE TG G, IR IR SR Al A
BRI, RORRRAIR T 35 ZEMLE By 15 Vs Uk
3) Mt PR X RRRR A T, SR FH B TR T S
TR B—— B N5 A9, T A B R L HCL AR AE
A AR ol )

4) AN LRI, SRS S A 5
o 55 ST T L RERE B 1T AR,

5) AT TE R I YRR SRR IR K, B
BRI R HE A R AR AR R R B e 12 ~
13°C ,7EARIRE -5 ~40 CHEE R, &K & IEWiz
17,8 IX 100 m &b, FEARTC M TCHi EIE

5 4ERIE

ARSCUABE TR J B, 38 2 5w ) T 2
SFIFREE A PR I BT T 41, R H]
VeBERE AL 5 BT A 5 PR 28 A 1
VAR PRV 3 , PRIE 23 SO AT R, SR (a4 14
TR A R B, 2T EAMUEE B T 7K 01 [, 9
HARCR RA4F AR RAF R HM GRS, HAR 2
WONKIIR, 1A BERE , 1817 AN

[ %30k ]

[1]  FAFAF, AK, S8 B8R SE A AR A
WEsEF R T]. AL T B 2021 (27) 71 - 72.

[2] ZEEMK, B A, XUFHE. Y258 TN L AR X 5 v 3% e &=
GURATH EABCRBEFE[T]. AR ,2020 (18) 161 —
62,70.

(3] FBAZE, ZEarsr, w45 M0 R SRR B
RIBYRF AT T ). B as i, 2021 (51) <108 — 115.

Application of Condensation Reheating Technology in White

Smoke Elimination of a Copper Solid Waste Treatment Plant

YUE Huan-ling

Abstract ; After hydrometallugical desulfurization, the offgas is basically saturated. As the offgas contains

a large amount of steam, once discharged into the atmosphere and cooled by the surrounding cold air, a

large amount of white smoke will be produced. Taking a copper containing solid waste treatment project

as an example, this paper introduced the composition of process offgas and secondary offgas after ionic

liquid desulfurization, and the condensation reheating method was selected through comparison of white

smoke eliminating technology, and analyzed the design parameters of the equipment and the characteris-

tics of the technology. The production shows that this technology not only realizes the combined recovery

of water and harmful substances, but also has good elimination effect. There is basically no white smoke

and tailing throughout the year, and no additional heat source is required. It saves energy consumption

and has low operating cost.

Key words: white smoke elimination; wet desulfurization; direct heating method; offgas condensation

method ; energy conservation and environmental protection



