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Catalytic degradation of tetracycline hydrochloride with persulfate

catalyzed by composite of carbon and steel slag
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(1. School of Chemical and Engineering , Sichuan University of Science and Engineering , Zigong 643000, China ;
2. Sichuan Vocational College of Chemical Technology , Luzhou 646000, China )

Abstract: Commercial activated carbon (AC) was used as carrier, series of GZ/AC composites were prepared by
changing the addition ratio of steel slag(GZ). The pore structure and surface properties of GZ/AC were character-
ized by N, adsorption/desorption, XRF,XRD and H,-TPR. The prepared materials were used to degrade tetracycline
hydrochloride (TC) wastewater by sodium persulfate activated. The results showed that the activated carbon had a
reducing effect on steel slag during material preparation, thereby increased the content of zero-valence metals, and
enhanced its catalytic activity. When the reaction temperature was 65 °C, the removal rate of TC(100 mg/L) by 60%
GZ/AC catalyst was 97%. The entire degradation process was a quasi-second-order kinetic process in which radicals
on the catalyst surface , sulfate radicals(SO,~) and hydroxyl radicals( * OH) participated in the reaction.
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Fig. 1 Isothermal adsorption and desorption
curves of GZ/AC catalysts
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Table 1 The texture properties of GZ/AC catalysts
Sypr! v/ vl (V. VI

fiEfE ) (m*-g")  (em’-g") (em’-g™") % Dinm
GZ 6.3 0.016 0 0 10.12

AC 1039.3 0.620 0.447 72.1 2.39
20%GZ/AC 870.7 0.516 0.381 73.8 2.37
40%GZ/AC 763.8 0.565 0.273 48.3 2.96
60%GZ/AC 672.6 0.509 0.231 45.4 3.03
80%GZ/AC 578.0 0.437 0.201 46.0 3.02

WAE TUPAC ) 4y 305 BF 45 T 2k 53 25, G2 1 WL
G R T A R AR 2 LA, 5
Hik (17 4238 AH— 250, MR Sy I 6.3 m¥g. AC YK
B 465 T £ T IV 280 % A 46 T £, 2 MUY Y LU TRFL 45
¥ ok 00 Z2 LA L, Sy 35 1039.3 m/g, flAL (5 1L
(Vo VIR BN 72.1% . B AE B9 18 U8 0 &2 (19 35 K, G2/
AC KA MBE SR IV R I i 45 R 26, (R S AR IR R
TR N W B e 32 T R )N, 3R A A AL 2 R Bl b S
L%, K Sy 0 AN 1 039.3 m¥g T [ & 578.0
m*/g, AL TR 0.447 em’/g T %5 0.201 cm’/g.
2.1.2 XRF % #r

AR GZIAC B A BB XRF M &6 SR 0L 3% 2.
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Table 2 Composition of GZ/AC catalysts

R FE %
"™ Fe,0, Si0, Ca0 ZnO CuO ALO, MnO MgO P,0. TiO,

GZ 56.66 13.80 11.04 4.40 3.59 2.71 0.63 0.63 0.57 0.50
80%GZ/AC 55.40 13.70 11.75 4.16 3.40 2.46 0.59 0.61 1.13 0.68
60%GZ/AC 54.92 14.60 11.69 3.97 3.12 2.56 0.57 0.47 1.25 0.73
40%GZ/AC 52.66 15.30 12.00 3.86 3.19 3.04 0.50 0.69 1.56 0.83
20%GZ/AC 51.15 16.10 12.60 3.25 2.43 3.00 0.46 0.34 2.21 1.02

AC 296 148 097 — — 022 — — 0.26 0.21
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Fig. 9  Effects of free radical quenching on the degradation of TC
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