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/ Preparation of Phosphorus-loaded Activated Carbon Fiber
and its Ammonia Adsorption Performance

oo

Ryohei IMAMURA

The phosphorus-loaded novolac-type phenolic resin atomically incorporating phosphorus into its network structure

was prepared as a carbon precursor. The optimum preparation condition for the phosphorus-loaded activated carbon

fiber was investigated and the ammonia adsorption performances for the resulting samples were evaluated. It was

revealed that activation of the phosphorus-loaded carbon fiber using a mixed gas of air and steam made it possible to

convert the incorporated phosphorus atoms in carbon fiber into orthophosphoric acid, which is an effective agent for

adsorbing alkaline gases, as well as to form pores. The ammonia adsorption capacity of the phosphorus-loaded

activated carbon fiber prepared by this method was found to exhibit 1.6 times that of sample, which shows the same

specific surface area and the same degree of loaded amount of phosphorus, prepared by a conventional impregnation

method. Ammonia gas was first chemisorbed as NH,H,PO, and then converted to (NH,),HPO,.
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Table 1 Conditions of the ammonia adsorption test.

Parameters Value
Temperature[( ] 23-26
Relative humidity[%] <1-60
Space velocity[hr1] 12500-25000
Sample weight[g] 2

NH; gas concentration[ppm] 100
Thickness of ACF bed[mm)] 49
Diameter of glass column[mm] 25
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Table 2 The specific surface area and the H;PO,
content of the samples prepared by the
impregnation method and the reaction-type
blending method.

Impregnation method

Sample name Concentration  Sggt H3PO,content
of solution(wt%) (m?/g) (wt%)
IP-ACF(0wt%) 918
IP-ACF(6.0wt%) 10 638 6.0
IP-ACF(8.5wWt%) 14 520 85
IP-ACF(11.1wt%) 30 169 111
IP-ACF(12.4wt%) 40 31 124
IP-ACF(15.6Wt%) 50 6 15.6

Reaction-type blendig method

BP-ACF(5.2wt%) 569 52
BP-ACF(7.5wt%) 581 75
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Table 3 Relationship between the amounts of phosphorus loaded on the ACFs and
the amounts of NH; adsorbed on the ACFs.

NH; adsorbed P loaded on NH,/P
Sample name OonACFO ACFO 0/0o
(mmol/gJACF) (mmol/gJACF) (mol ratio)
IP-ACF(6.0wt%) 10 0.6 18
IP-ACF(8.5wWt%) 18 09 20
IP-ACF(11.1wt%) 20 13 15
IP-ACF(12.4wt%) 20 13 15
IP-ACF(15.6wWt%) 16 16 10
BP-ACF(5.2wt%) 22 0.6 3.7
BP-ACF(7.5wt%) 29 08 36
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Fig.6 Relationship between ammonia adsorption performance and relative
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Table 4 The amounts of NH; adsorbed on IP-ACF(8.5wt%) and BP-ACF(7.5wt%).

Relative humidity IP-ACF(8.5wt%)0 BP-ACF(7.5wt%)0 0/0
(%) (mmol/dJACF) (mmol/dJACF) (mol ratio)
<1 12 19 16
20 15 25 17
40 17 2.8 16
60 18 29 16
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Fig8 X-ray diffractograms of IP-ACF(8.5wt%) and BP-
ACF(7.5wt%) after ammonia adsorption test.
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