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12 JP R A AL SV ) i Y2 RS e A = R WAL )
Na,CO,+EDTA+EDTA-2Na B i BE 3R K&
T 44

f7 )% B Z= 47, Bk, T, F R
P % B TR 2 KRR 22 B, PH 2 710048

W OE AR e AR RN HE R SGE TR, A5 A R Y SO IR R R AN A T sRa Bk, 12
W T AR 2R A b S A B [ 386 00 T W ORI vk, 588 T Na,CO,+EDTA+EDTA-2Na & A W W55 At 55 3¢ 3%
(COS) tERE, X H T ZEA&M AT T4k 38 b X5 Wa s 7= 4 B S g i J& BB v 2E A7 R AE R, 4387 T fa Ak 4 Py
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B RCR ] 1K 76.98%; A2 A W WA 38 i i Ak 2E AL P R COS, A AT A ok S B P e A, B LR B
(R VE AT AT o ACHIE ST B8 1 1 0 0 5 P b 2 Tl T 360 2 5 O 5 AR T kg 4 A o T Jre 4 R 8 6K e e o s
S,

KR A RIS (COS) 5 EDTA; B, Hiks#

P SOR R ERA T 0 BRI, RN A A TR BRI, A R T B A
FORARHEOR B R AR R, BR 1 e ERAT AR 1700~2 500 m® s R, BET, FRE
PR IR AR P B Ak 2.33%10°~2.67 x10° m*-d ', A HROIT IR 2L T, R EER T ) BR A 4R R
REABRA AR AL BR BN . TR H LR R LKW R XU L SUAR IR S AR T P R
TCAE R BRRHE T, ER 28 I v A Ak B A v P B SR B I 2377 A SO, XA MR LAY SO, Jo i vk
JE Tt 2 1 o R A HE A R AEL 50 mgem™, Bl R Ay R

e P RSO S b I I RRRE L BT R AR R B R AR R T A P, R E N LR CO,
CO,. N,. O,. H,, UMDy, Hrh, i EFERILH (carbonyl sulfide, COS). H,S. —#i
BBk (CS,). BREE. Grfik MBEmy 55, LI COS. H,S HE. COS 4N BBy 80%. H,S % St i &
Az v RSO T 2SR, A HLER COS AN LARR e, T R Bk L B RS o 3K TR Ik R
AR AR 1Y T2 XS G A AR S T

e P R AORE B — TE W A e BB A R . HAT, SRR EE LA &
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PR ST T B 2R S48 R 4 A HLBR 7K f# 5% 1k 4% 35 7 & HL R 45 (blast furnace top gas recovery
turbine unit, TRT)—T %S % B BR G AL R S8 W . L T2 &K f A H,S BBR P E TF . T2
FELERL T . KA A R B AR AS B Ll 25 i 0 45 Il B35 6 A ML K A e Ak s & b B =0
H,S HiZ, H,S Ab T & i s IR IR B If i TR BEK . &8 AR BRI X TRT 157t F1 B I 45 18 7
ST A W, AR A B 253 85 TRT 3515, M50 TRT #9 % Hy #3010

F AR T2 . P AR R A B4 RGN TRT 1 & fL B 5200 | S0 7% 1B 425 18 A T8 ok
SE ), AR IR — e b o P R RO VA MOSORS AR T 28 R R S T B 4 R b
AR Y- & HL R G0 (TRT)—FAL Ak 27 B[] 388 72 W AT I8 Bt — 78 0 o 36 T L e 2 P 1 94 2 R AOOHS o A T
205k, 19858 A WL H (Na,CO,+EDTA+EDTA-2Na) i fx fE 4L 43 Bl be . AR 1 B ML L HLBE, LA
91y s SRS IR BB R KR B S T 2 S Ui e 2k 5%
1 KRS
11 LEMBREE
11.1 B4t 4t

x1 ZRSHFFRASTHIE

Table 1 The content of each component in the experimental

S5 BT FH DRk SR B UL R S AR D gas
R, HP S o mSEOLE 1. H, co Co, N, 0, cos
" ,(7\ E ? PEJ
L1z %% % ‘;@g\;& E . . i 1.99%  26.62%  11.77% A 0.32% 280'93
ARG EFEMEARS . BAE R mgm
T R RS A R AR A BT RS T R B #: H,. CO. CO,. OMHMEI AN KEFERN
N,, SRR NBRHALSIRE b, HAYIN,,

AL (B 1) Ak 2 U ()0 v W i e ' ) 2 4
i ®65 mm [RFETE A1 90 % 554K o A1 B B I e AR AR a1 A #E R (B R A RN B Y R T R
0.04 MPa), ik H, im0, #HRH., RETHEAKE 60 cm. HAR 2 mm B 1E M I
FE L BEAR AR T WO, WO VR A 5 N 45.20 em, LA e I A4 67 A R 0E AR 29 ) HORE %E
o BHARAE A BA AR AR 43 51 5 0 A 5 4 T 4K 0 4 JE Bk I RN 4 T Bk I R . R BRI A B 32
B, R A2 IR S5 A AN COS 5 HE B 32 fio 1 REURN 422 o B 0] o O A0 R Ry 3.5~4.0 kPa, K
PR3 BT ARSI 2R T GC9790 T A AH 435 (Wi TLAR 7., FPD Kl #%).

1
‘ LI l
—iE : B
- i :
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%@m%%;% | . = e
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AL IR IR ikt AR
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Fig. 1 Experimental flow chart of wet desulfurization
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HS , MM m 17 A PR I 2 BRRRM,
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2 #BR518
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R R B9S2 M
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2Na 5 B W U 1) H,S(PL & 6 R T X A7 1) I
N, [AlBf EDTA 3 DLFRAE TS Bk, A Y
EDTA 5 EDTA-2Na ¥ it iy & Z b 10, —
A RE R B P R AE LA RS 5 A TR R AR X
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2.2 WRYTH & 4H 43 iR FE R BCEE X3 COS Bt BR 3%
RS20

24 n(EDTA):n(EDTA-2Na)=1:1 i}, & & I
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e, HBaRPERE & 4 FE S R .

K 4 FW, B Na,CO, 70 2 A0 58,
COS Jit B 280 % 2 e 3 i J5 Wi b s # . 7 15%
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2Na Jot it 73 H508R O 8 A 1 T &2 E W R % oS
9 B8 5% o Na,CO, JT 1 43 $5 i 38 i AT A7 50385
COS 7 W W00 v iy s fige B, 45 A4 Ak A 1 3
3, COS MK fif R T8 . (HIA L £ Na,CO,
B, K A2 B H,S 23[R B 5 Na,CO, R W A
B NaHS. 7ERKBf[EZE1T5, NaHS 786K R
RoRFEMMAER A, JFH, BT Co,
235 Na,CO, |2 v, 4% NaHCO, 2581711, M
1T 328 S A A VR0 40 B T ) el A - 448 in w1

Kl 53R W, & W YR o EDTA+EDTA-
2Na i f& 70 BN 5%~15%. COS it [5: % 1% i 1
fn, I #E 15%(EDTA+EDTA-2Na) &b ik 3| fi%
fE. Y HZE 20% . 25% IF, AR A0 R

-OH— CO+
/A HS"
Cos()

P S
FHR BI#%
(Ti/RuO,~Ir) (Ti)

2 BUFECEURTEHE

Fig.2 Mechanism of electrochemical catalytic oxidative

desulfurization
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Fig.4 Desulfurization performance of absorbent in the

mixture of 5%~25% Na,CO, and different mass fractions of
EDTA+EDTA-2Na
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Fig. 5 Desulfurization performance of absorbent in the

mixture of 5%~25% (EDTA+EDTA-2Na) and different mass
fractions of Na,CO,
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Fig. 8 Effect of voltage and current density on removal COS efficiency
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Fig. 9 Change of concentration of each ion in filtrate
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Fig. 11 Schematic diagram of desulfurization process
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Removal effect and process conditions of composite absorbent
Na,CO,+EDTA+EDTA-2Na for wet desulfurization of blast furnace gas by
electrochemical synergistic method

HE Jian’, GENG Liyu, PAN Ruixin, WANG Shanshan, LI Xiaoliang

School of Water Conservancy and Hydropower, Xi'an University of Technology, Xi’an 710048, China
*Corresponding author, E-mail: hejian2410@163.com

Abstract In response to the ultra-low emission transformation requirements of the entire process of the steel
industry, combined with the current immature and urgent needs of blast furnace gas fine desulfurization
technology, this paper proposed an electrochemical catalytic oxidation assisted synergistic wet absorption fine
desulfurization method, and investigated the performance of the composite absorbent (Na,CO,+EDTA+EDTA-
2Na) to remove carbonyl sulfide (COS), and optimized its process conditions. And the electrochemical
cooperative wet absorption desulfurization mechanism was analyzed by characterizing the desulfurization
product and the desulfurization solution before and after the reaction. The results showed that the removal rate of
COS in desulfurization liquid with a ratio of 15%Na,CO,+15% EDTA and EDTA-2Na (n(EDTA): n(EDTA-
2Na)=1:1) could reach 76.98%, when the reaction temperature was 30 °C, the empty tower flow rate of 0.25
cm-s ', the working voltage was 3 V and the current density was 2.5 A-mm>. The composite absorbent
synergistically absorbed COS through electrochemical catalysis, in which the production of by-products could
be effectively avoided, and the solvent also possessed good stability and feasibility. It can provide a reference
for the optimization of the electrochemical synergistic wet fine desulfurization technology of blast furnace gas.
Keywords blast furnace gas; carbon oxide sulfide( COS); EDTA; wet desulfurization; electrochemistry
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