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Effect of Pretreatment Process on Physical Activation Performance of Petroleum Coke

ZHANG Wen-Feng® CAO Gao-Ping DING Yu-Zhen YANG Yu-Sheng
(Research Institute of Chemical Defence, Beijing, 100083)

Abstract: Activated carbon was prepared from pretreated petroleum coke by the vapor activation. The effect of
pretreatment process on activation performance of coke was studied by low temperature N, adsorbtion-desorption
and XRD. The results show that when the temperature is increased, coke loses volatiles with obvious volume
contraction, resulting in decline in coke activation performance, the activated carbon obtained from carbonization
coke after treatment at 650 “C is with a higher degree of graphitization, while pores below 1.5nm are disappeared.
The oxidation pretreatment would modify the micro-structure of the coke and make the graphitization degree of
coke decline. The activation performance of coke is improved greatly by air-oxidation pretreatment due to the
formation of a mass of pore in coke with specific surface area about 146 m?*- g™, and the surface area of activated

carbon is considerably increased. The specific surface area of the activated carbon from air-oxidated coke reached

499m?- ¢, Nitric acid pretreatment also had effect on improving activating performance of the petroleum coke.
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Table 1 Performance of activated cabon samples from petroleum coke under different conditions

Sample Activation Yield / BET surface area /  Total pore volume / Average pore

temperature / C % (m’-g™) (em®+g™) diameter / nm
ACC 850 70 101 0.181 7.2
AC2 825 70 148 0.172 4.6
AC3 850 57 176 0.241 5.4
ANP 850 58.8 173 0.239 5.3
ACA 850 49.8 435 0.319 2.9
ACO 850 30 499 0.35 2.8
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Table 2 Performance parameters of petroleumcoke with pretreatment

Sample Method of Yield / BET surface area / Total pore volume / Average pore
pretreatment % (m*-g™) (em®+g™) diameter / nm
NP N, 99.8 2.7 0.03 44.1
AP 30% HNO, 130 0.24 0.0036 61.3
op air 85 146 0.09 2.5
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Table 3 Crystal lattice parameters of petroleum coke

before activation

Sample P NP op AP
200 25.7 25.7 25.5 25.1
do / nm 0.3466 0.3466 0.3493 0.3547
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plots of samples from petroleum coke with

oxidation pretreatment
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