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HCI removal characteristics of carbide slag in a calcination/chlorination reactor

XIE Xin, LI Ying-jie
(School of Energy and Power Engineering, Shandong University, Jinan 250061, China)

Abstract: The carbide slag as a calcium-based waste was calcined and used to remove HCl. The effects of HCI
removal reaction temperature, HCl volume fraction, particle size and calcination temperature on the
dechlorination performance of carbide slag were examined in a calcination/chlorination reactor. The results show
that the carbide slag has the highest chlorination conversion at 700 C , and has higher chlorination conversions
than limestone at the temperature above 650 C. It indicates that the carbide slag has a better dechlorination
performance at higher temperature. The chlorination conversion of carbide slag rises linearly with the increasing
of HCl volume fraction. As the particle size increases, the chlorination conversion decreases slowly. The
calcination temperature above 900 C is adverse to the HCI removal by carbide slag. The calcined carbide slag
possesses more pores in the range of 2 ~ 10 nm. And after chlorination, the volume and area of pores in 2 ~
10 nm drop by 56.2% and 62. 2% ,respectively. The pores in 2 ~ 10 nm may be the dominating area for the
calcined carbide slag to absorb HCI.
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Table 1 Chemical components of carbide slag and limestone
Component . Content w/ % .
CaO MgO Sio, Al O, Fe, O, Na, O Ti, O others LOI"
Carbide slag 71.09 0.09 2.51 0.16 0.02 0.04 1.28 22.85
Limestone 52.08 1.32 3.32 0.03 0.02 - 0.47 42.23

: loss on ignition
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Figure 1 ~ Schematic of the calcination/chlorination system
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Figure 2  Effect of reaction temperature on dechlorination performance of carbide slag and limestone

(a): carbide slag; (b) : limestone
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Figure 3 Comparison of Xcacl, for carbide slag

and limestone chlorination for 60 min at different temperatures
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Figure 4 Effect of HCl volume fraction on dechlorination performance of carbide slag

(a): xCaClzof carbide slag at different HC] volume fraction vs. reaction time;

(b): Xy, OF carbide slag after 60 min vs. HCI volume fraction
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Figure 5 Effect of particle size on

dechlorination performance of carbide slag
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Figure 6 Effect of calcination temperature

on dechlorination performance of carbide slag

2.5 WMEHEST

RS S5 A KA RN A T OO 35 UL BT 7 ()
Bl7(b), B 7(c) RiEse Ak 60 min J5 1
SEM [ F | M BE IR B ol 850 C, I & S TR E N
700 °C ,HCl AT 3800 0. 15% . HE 7 o150, 54
B IR A LG B A LB I &, KoL



564 R I ¢ B2k

BRfLAR/NT 200 nm, I HLALBR 2 (0] (3% @ vEAc -, FALBR WD WOBGR A 2R LR B S A i
Sl HCL #2436 T 78 &2 9 5 1 A i 0 3 JE, X 7 (c) HIE X317 EDS 4347, 45 5 WL A
I, A A e Ly, FALE A Bk 8, M 8 RIA IKIX A B Cln R A, RIHA
PR AR B S , R LB ZEIA 2,200 nm LI CaCl, A4,

S 2000m  EHT3.00KV  Signal A=
ag=20. WD=8.4 mm Mag=20.00 KX

B 7 BB R A AN A i K R AR 1 SEM IR
Figure 7 SEM images of calcined limestone, calcined carbide slag and chlorinated carbide slag
(a) : calcined limestone; (b) : calcined carbide slag; (c¢): chlorinated carbide slag
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