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Preparation of photocatalyst loaded activated carbon grafted with
polyhydrazide for removing formaldehyde

ZHANG Yian' DI Jianfeng'*
(1. College of Textile and Clothing Jiangnan University Wuxi Jiangsu 214122 China;
2. College of Textile and Clothing Wuyi University Jiangmen Guangdong 529020 China)

Abstract In order to solve the problem of pollution due to formaldehyde PAH grafted activated carbon
( ACm-gPAH) was prepared by the condensation reaction of grafting polyhydrazide onto nitric acid—
modified activated carbon. Then the self-purifying removal formaldehyde material of Mn, /Ag -Ti0,--
ACm-g-PAH ( photocatalyst Mn,/Ag -TiO, loaded PAH grafted activated carbon) was further assembled
to eliminate the possibly secondary pollution by loading Mn, /Ag -TiO,( Mn and Ag co-doped nano-TiO,)
on the surface of ACm-g-PAH. The morphology and chemical composition of Mn, /Ag -Ti0,4-ACm-g-
PAH were characterized by scanning electron microscopy. And then the catalytic formaldehyde data was
fitted to the kinetic equation by software Originpro 8. 5 and the dynamic law of catalytic formaldehyde for
Mn, /Ag -Ti0,4-ACm-g-PAH was studied. The influences of activation time activation temperature and
N N-Dicyclohexylcarbodiimide( DCC) concentration on the formaldehyde removal rate of Mn_ /Ag -TiO,~
1-ACm-g-PAH materials were compared . The test results show that when the activation time is 2 h the
activation temperature is 650 °C DCC is 2% of the mass of activated carbon and PAH is 11 mmol/L
its removal formaldehyde rate of the Mn, /Ag -Ti0,4-ACm-gPAH is 99.6%. When the formaldehyde
concentration loading is in the range of 5-28.2 mg/g the formaldehyde removal rate of Mn, /Ag -Ti0,--
ACm-g-PAH show a tendency to decrease. After cleaning for 10 cycles the self-purifying capability of the
material is reduced to 12%.

Keywords visible light; formaldehyde removing material; activated carbon; kinetics; photocatalysis
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1.3.2 60:1 57.2
650 °C 3 Mn, /Ag — 50:1 62.6
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20:1 78.8
Mn, /Ag - 10:1 79.7
Ti0,4-ACm—g-PAH 80. 6% 5:1 79.3
180 min
2.1.4 PAH
76.3% Jade L1
120 min 62. 4% o
180 min 54 79 13 mg/g- 50 mL. Mn, /Ag -
TiO,4-ACm-g-PAH 0.2 go 4 PAH
2. 1. 3 Mnx /AgV—TIOZ—l—ACm—g—PAH o
1.3.2 3~11 mmol/L Mn_/
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Fig.7 Influence of formaldghyde concentration Fig.8 Influence of washing times on formaldehyde removal
on formaldehyde removal
9( a) : 3.2~15 mg/g
1 45% PAH 99. 8%;
10
12% o 25 mg/g PAH
84. 1% 9(b) 3.2~25 mg/g
o ACm
2.2.4 B,
1.3.1 9( c) 3.2~25 mg/g
50 mL. Mn, /Ag -TiO,4-ACm-g-PAH Mn, /Ag -TiO,
0.5¢g 8 ho 9 3.2~10mg/g  21~23.1 mg/g
PAH. ACm. Mn,/Ag -TiO, Mn_/Ag -TiO,-~ 2 Mn, /Ag, -TiO,
ACm  Mn, /Ag -TiO,4-ACm-g-PAH 3.2~10 mg/g

9
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) ) ) / /(mgeg™")
120 min 180 min TiO, b 5% 4% 2%
62. 4% 54. 6% 0 15. 80 15. 80 15.80
11. 4% 19. 7%, 1 13.20 13. 00 13.20
. . 3 13. 60 12. 60 12. 10
Mn,( CO) o AgTi; Mn,Ti ° 5 12.41 11.91 11.43
2.4 7 10.78 11.20 10.72
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: ? ) 10 9.91 9.63 9.23
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