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Improving the desorption efficiency of styrene based on
inorganic inhibitor modified activated carbon
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Abstract; When activated carbons containing carbon-carbon double bond reactive VOCs such as satu-
rated styrene are thermally desorbed, it is easy to form macromolecular polymers at high temperatures to
block the pores of activated carbon and reduce the adsorption performance of activated carbon. This
study therefore proposes to use the impregnation method to load the inorganic inhibitor on the activated
carbon for modification. Specifically, we investigated the effect of inorganic polymerization inhibitor
type, concentration and desorption temperature on the adsorption, desorption and regeneration properties
of styrene and probed into the inhibition mechanism via gas adsorption method, X-ray photoelectron
spectroscopy and scanning electron microscopy. Results show that when 0. 05 mol/L FeCl, was loaded

as an inhibitor on the columnar activated carbon by impregnation, the activated carbon demonstrated
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maximum desorption effect at 100 C. The impregnation method enabled FeCl, to be effectively loaded

on activated carbon, the free radicals quenched at high temperature and the polymerization of styrene

was inhibited to some extent. This method may effectively alleviate the difficulty of desorption and re-

generation when activated carbon adsorbs and purifies reactive VOCs.
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Fig. 1 Adsorption and desorption capacity of activated carbon modified by different inorganic inhibitors
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Fig.2 Variations of PAC adsorption and desorption capacity with FeCl, loading concentration
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Table 1 Pore structure parameters of CAC before and after modification
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Table 2 Proportion of different valence states of

Fe in modified activated carbon %
FE Fe®* Fe®*
0. 05-FeCl,—CAC 69. 11 30. 89
0. 05-FeCl;~CAC-W¢ i} 44. 04 55.95
0. 05-FeCl,—~CAC— I} 29.50 70. 49

FeCl, TEIGMEAALIE A T B A 4 S PERT 2R 295
V1A R S8 S 1, 5 i, T DA 5 2% R 2R AT SEM -
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i, W Al & H, CAC ' Fe TR & &k, 1M
0.05-FeCl,~CAC ' Fe JLZ & & W B4, Jf H.
M EDS IR, 51 3805 B TE PR R R T Fe JTUR
WA RIS

S um

(b) 0.05-FeCl;-CAC

B9 EERMEEHMATERRTES
Fig. 9 Microstructure and element distribution of

activated carbon before and after modification

x3 BMEE CAC FHARTELSH
Table 3 Distribution of different elements in
CAC before and after modification

‘ TER A %
B
C (6] Fe
CAC 96. 73 3.25 0.02
0. 05-FeCl;—CAC 96. 66 3.08 0.27
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TR AR A SR A T BB R ORI R 15 3
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