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Fig. 1 Evaluating equipment of oil vapour adsorption onto AC
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Table 1 Surface property and pore structure
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Fig. 3 Pore size distribution of typical AC samples
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Fig. 4 SEM images of AC material
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Table 2 Elements content determined by EDS spectra of AC samples 0°~8" %

0* 1* 2* 3* 4* 5* 6" 7* 8"
B RE e BT BmE BT O EE BT ORE RT O FEE BT OEE FET O mE BT R ET
Wan QRGN s Y G s A G = ) s QR 1 A+ QR s A GRS = O s G 1 2 A3 Y G A A G =
848 881 876 927 91.8 951 830 883 834 894 867 92.1 904 941 887 931 937 958

WS

O 151 118 67 53 49 38 7.1 5.7 87 7.0 73 59 56 44 70 55 47 3.6
- - - - - - 44 40 - - - - - - - - - -
Si - - - - - - 04 02 09 04 - - - - - - - -
P - - - - - - 05 02 05 02 - - - - 02 0.1 02 0.1
cl - - 2.9 1.0 1.4 05 04 0.1 04 0.1 07 02 03 0.1 06 02 - -
K - - 25 08 18 05 27 08 26 08 50 16 25 08 23 07 12 03
Ca - - - - - - 1103 - - - - - - - - - -
Al - - - - - - - - - - - - - - - - - -
Na - - - - - - - - 30 17 - - 09 05 - - - -
Mg - - - - - - - - 02 01 - - - - - - - -
Cu - - - - - - - - - - - - - - 10 02 - -
AR AP 27 L PERESR THC N IR, AR ®3 EMRESIH SR EE
[ &5 0.270 g.g*l , L OPRESR AN T 50.8%; W Table 3 Adsorption performance of AC
W28 35 B 1] O 70 min, LR R M PE B 19RE & 55 samples towards oil vapour
AR 15 min, BRI SCHERE S RBDE a— R
SRS T AR B WP , 33k T AR IR R B PR e ) IR ojmin Kmin’ K
PRMILNS I, RERALERTELE O 0 0. 90430 00696 09984
A U0 2B R B sk LA g 1 0.268 55 89.1432 0.0816 0.9978
1PRE 5 %wg$ﬁﬁyg 0.081 6 min™" , 2## i 2* 0.270 70 106.2194 0.094 8 0.998 2
lg,ﬁ.g % ,JI%A» @[ j’ﬂ 0.094 8 min™"' N T P ﬁé S 3 0.279 110 148.5973 0.0963 0.999 4
% ]}ﬁ 73 % 1& T ﬁ% i ol MERE S Y 1 I}ﬁ T3 % i 4* 0.271 75 112.848 1 0.1001 0.999 4
& 7 R R ‘Tiiﬁ'ﬁﬁinﬁﬁi‘@{ﬁﬁﬁ I I}ﬁ 5" 0.269 130 196.2257 0.0754 0.996 6
LA e B P e 027 €0 1190533 00455 09977
ﬁﬁi@ﬁﬁﬁ‘%’%ﬂ‘ . /§L7J( e 3#4{—_:'5 Kt {m/—jhu& I}ﬁi 7" 0.272 80 117.298 8 0.078 8 0.998 7
ZE 110 min 1% ] 1 F1 ’ H O#ﬁé o) i T I}ﬁ 8" 0.271 80 133.056 3 0.0669 0.999 1

R T 56%; A A AL BPE SRR A 0 2B I R Fe K R B 130 min, A HCRBRPETE MR AE K T
80 min; 4*F1 SN P S S AR, 7E SRES P KR IR AL B Y, R T M AT R Ik L Y
FERAAR, WE KWAEIE A E R, (SR B ReH2 =0, Ik, SPRE 5 W bR 14 g 5
T akedh, hFE3FM, 3FEN WM R AN 0.096 3 min™',  5FE 5 I B 2 H S0 0.075 4 min!,
ALK RO 39 e ok HG R B BE h R A R B M A O B e R v W B R A, R B R oA R
SO T it g O M e R TR AR R A A B, S B T A H A Y pHL, T, DA SR O P A R
AT A AP 24280 i R o i A1 W o

] 8k A AP i P 2 55 R SO P A LA . A R R A 6 S RN R AU O 7R
T AR BfE R 0272 gogt, M EL OFRE SR IR R T 52.0%; 7TERE Sh ORI 8MRE S W BfE 2 35 A fE] S 80 min,
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Fig. 6 Dynamic adsorption curve of oil vapour by AC
modified by different acids
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Fig. 7 Dynamic adsorption curve of oil vapour by AC
modified by different alkalis
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Fig. 8 Dynamic adsorption curve of oil vapour by AC
modified by different salts
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Fig. 9 Dynamic adsorption curve of oil vapour by AC
modified samples
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Fig. 10 In-situ-IR spectra of 3* samples during n-butane adsorption
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Fig. 11 In-situ-IR spectra of 3" samples during n-butane desorption
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REF™ A= T AN ) B2

2) 1EFT A PR BBER SCPERE Al b, 3RE AL (ZUKBITE) 193 T e KR A4 0.279 g ', 2°4F i (i
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Effect of acid, alkali and salt modification on adsorption characteristics of oil
vapour by activated carbon

GONG Zhiyu'?, WANG Chunyu'?, ZHAO Fei’, XU Danyun’, LUO Qingyue’, ZHU Ling>’

1. College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China
2. Department of Environmental Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China
*Corresponding author, E-mail: zhuling75@bipt.edu.cn

Abstract Activated carbon (AC) was modified with acid, alkali and salt solution impregnation method, and the
oil vapour adsorption characteristics by this modified AC were evaluated in a fixed-bed reactor, as well as the
effects of modified AC on oil vapour adsorption amount and penetration time. The activated carbon was
characterized by specific surface area and pore size analyzer (BET), scanning electron microscopy (SEM), X-ray
diffraction(XRD) and Fourier transform infrared spectroscopy (FT-IR). The results showed that the significant
changes in the pore structure and surface chemical properties of the modified AC occurred, 2* samples (acetic
acid modification) had the maximum surface area of 1 264.33 m* g '. The performance of alkali modification
AC had better performance on oil vapour adsorption than other AC samples. The highest adsorption capacity of
3" sample (ammonia modification) was up to 0.279 g-g ' and the fitted kinetic rate constant (k') was 0.096 3, the
longest penetration time of 5* samples (potassium hydroxide modification) was 130 min. After modification, the
content of —OH and C=—C on AC surface increased, and n-butane adsorption on the AC surface was mainly
through the group of —CH,. Based on the acid, alkali and salt solution modification of AC, the adsorption
curves were fitted by Yoon-Nelson kinetics equation. So this study provides the reference for the industrial
application of AC to adsorb oil vapour.

Keywords oil vapour; adsorption by activated carbon; acidic, basic and salt modification; kinetic fitting
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