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Development and performance evaluation of composite dechlorination
materials utilizing steel slag solid waste

LIANG Wenjun, XIA Chaoyi, LI Chuanchuan
(Key Laboratory of Beijing on Regional Air Pollution Control, Beijing University of Technology. Beijing 100124, China)

Abstract: To remove acid gas generated in the electronics and electrical industry effectively, a new type of
dechlorination agent was prepared by using the solid steel slag from the steel industry as raw materials and being
compounded with molecular sieve materials. The modification methods of raw materials, preparation of materials
with optimal adsorption performance, and the adsorption kinetics mechanism for HCl were discussed. The
results indicated that modifying the steel slag raw materials with NaOH and modifying molecular sieve raw
materials with hydrochloric acid could both improve the basic properties of the two raw materials effectively. The
total pore volume of the steel slag modified with NaOH increased to 0. 33 cm® /g, which was 15.5 times greater
than before modification. The specific surface area of molecular sieve modified with hydrochloric acid increased
from 69. 03 m”/g to 104. 05 m*/g. The adsorbent materials prepared with the two modified raw materials had
excellent adsorption performance and its chlorine capacity could reach 150 mg/g. The quasi second order kinetic
model could better describe the adsorption process of HCI by adsorbent materials, indicating that the adsorption
rate of the prepared dechlorination agent for HCl was controlled by both physical and chemical adsorption.
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Fig. 2 SEM images of steel slag before and after modification
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Fig. 4 SEM images of molecular sieve before and after acid modification
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HZE B R R F M ER [, 55 Table 3 Comparison between the dechlorination agent and
FHAE R 1, FL B 55 A ) 3 commercial calcium-based dechlorination agent

R B I Y R B S 6 HCL /59 B R it A%/ (mg/g)  ZFFEREI/h KA/ GT/ k)
FEFTFRE TSRS HCLBLBIRTSE. or 150 15.0 10
O T 2 R BB BB ORS00 13.5 0
RE QN G2 S A k57 P 80 2 B SR AT L VE 5 I I 50 4% 4R JE VR E 800 meg/m” 3 MUAS hy B 4 ik
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— Y8l Iy 2R RURNE 9 Bl ) 2 AR EAL T £ bR G W B B g 2 AT R

D WE— 3 SR

2 (D) i — G g 2 A0 3 B3 0 B 3o 3 15 S350 R R A7 i A 00 B LB A B R
PR ) B8 3 T — 2 B g 44 ] P 4 B o R

g =q.(1—e ", e

oo W] minsg, W BT[] ¢ B A I B 25 5 . mg /g3 g R PR BT 45 5 . mg /g sk R IE— 2Bl
IR P R R, min ',

2) WEZ B )2 A

2 (2) W = G g ) 2 R 3 B R 52k 2 W B AL a2 o] 1 WO o et R f i I o 3 3 g I3 S R R A7
BRI F 5 BE



S L [ IO SR I 4 R B £ © 99

kyq.t’
q’:1+/z2qet° (2
ek, UEZ G0 AL R A, min T,
AWETEHEE T 3 Pl WAL 8 W B 2l T 2 AL o RS A [ 28 AR B A Ak WG Tk il o 1) 28 Ak it 2k 5 47 e
— G ME B e AU P 8 MR 9 s o SRR RCHE A W IR R B R A TR R O i e W S R
At LT IR ) A8 22 4 152 B0 485 58 W k) & B S 0E BRSPS . X R I SR AT AR I HCL 3 R
S 7 4 I BEE A R 8 S 3 T3 PR A AT 5 B T R AR A BE AT HCL 2 T i 1) R0 180, 7 T8 T i 1 i
i 3 3 70 5 I S I B M B = e A A R B R A DN ST L L R A Bl g R N I B B A Tk B A
TE A ) 82 RO 265 10 I 2 R S0RE FBE 11%0 P i o A ot 9 0 R R BRF IR v % 07 44 . HLCL g Wi o o % ) 6 45 9 3
MR RS AR 2 IR R 7 O BRF A 3t R v o AR S TR A A 1 8] L 201 U2 ) L R AR Bl FL AR T A 22 )2 I B A ik s
A FHRE B33 W 2 o B 00 058 R ) 80 285 A

200 200
. A
& B
A C
150 150
. . :
2 100 - 2 100 -
i i
= =
= 50 = 50 -
0r 0r
0 ‘ 2 ‘ 4 I 6 I 8 I 10 0 I 2 I 4 I 6 8 10
B [E)/h A [E]/h
B 8 [ MR Bt A A3 IR B b 2k B9 E— BB T FE RIS B 9 7 [ MR Bt A A3} O B b 2R B9 /E Z R HF RIS
Fig. 8 Quasi first order kinetic model fitting of Fig. 9 Quasi second order kinetic model fitting of

adsorption curves for different adsorption materials adsorption curves for different adsorption materials
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Table 4 Parameters related to adsorption kinetic model fitting

i HE— % 3h A e A
&R
q./(mg/g) ky/min"" R? q./(mg/g) ky/min"" R?
A 112 0. 286 85 0.988 28 136 0.001 41 0.992 45
120 0.325 44 0.994 78 145 0.002 31 0.996 04

C 135 0. 341 69 0.995 88 162 0.001 68 0.999 23
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