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Reduction of Dissolved Oxygen in Feed Water by Carbohydrazide
With Modified Activated Carbon Fiber Catalysts

WANG Jie, LIANG Meisheng, YE Cuiping

( College of Environmental Science and Engineering, Taiyuan University of Technology, Jinzhong 030600, China )

Abstract: Water thermal modified activated carbon fiber loaded Ni (Ni/GSACF) were prepared and used as
catalysts to remove the dissolved oxygen (DO) in water by catalyzing the reduction reaction of carbohydrazide.
The effects of reaction time, temperature, initial pH and the concentration of carbohydrazide and catalyst on
Ni/GSACEF catalytic performance in DO reduction by carbohydrazide were investigated. In the optimization
condition, the DO concentration in water was reduced to 0. 1 mg « L' from 5.1 mg « L' in 45 min by the Ni/
GSACEF catalysts, and the removal rate reached 98. 0%. The supports and catalysts were characterized, the
oxygen-containing functional groups on the surface of GSACF were increased significantly after water thermal
treatment, and the surface of the catalysts had a uniformly dispersed active Ni species. The results revealed
that the increase of oxygen-containing functional groups in activated carbon fiber promoted the dispersion of the
active Ni species and improved the catalytic activity in the reduction of DO by carbohydrazide.
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BT NIO Y HERAE A7 55 0. 50 2l F b B F op L NIONO,)D) 40 %R NiOL T ACF A 5 B — 2 [ 38
JERE J7 . 843 NiO 7ERbert g C 38 J5 o0 55 Nit™'. 5 Ni/ACF #f H . Ni/GSACF 3% & # f Ni Al NiO
A7 S 08 R X SR L B GSACE T Ni 4 ol 73 B0 AR A0

Ni/GSACF
o % W"‘”’“
o
- © Ni/ACF
GSACF
2
a GSACF
— g o e o)
g S ACF
4000 3000 2000 1000 0 20 30 20 50 60 70 80
o/em™ 20/(°)
B 1 ACE Al GSACF ffy FT-IR ji§ 4 2 s XRD 3
Fig.1 FT-IR spectra of ACF and GSACF Fig. 2 XRD patterns of supports and catalysts
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Fig. 3 Surface morphology analysis of catalysts
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FREFERE % 0. 1 mg + L' BLF DO %550 98, 0% A HIREE Y 45 CREBURE T 3. 9%. £ fLi%
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Fig. 5 Effect of temperature on Ni/GSACF catalytic Fig. 6 Effect of pH value on Ni/GSACF catalytic
performance in DO reduction by carbohydrazide performancein DO reduction by carbohydrazide
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99. 9 %6. B Mok Wk 9 o Mk B A % 9.3 mg » L "B, 45 min J5 DO FUEWRERFEE 0.1 mg - L', KR E
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Fig. 7 Effect of carbohydrazide concentration Fig. 8 Effect of catalyst concentration
on Ni/GSACEF catalytic performance in on Ni/GSACF catalytic performance in
DO reduction by carbohydrazide DO reduction by carbohydrazide
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Fig. 9 Schematic of reduction of DO by
3 _Q_E?Eiﬁ carbohydrazide over Ni/GSACF catalysts
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