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Abstract VOCs are critical precursors of PM, and ozone pollution, and controlling their emission is one of the main ways
to reduce PM, , concentration and O, pollution. Activated carbon adsorption method is a widely used VOCs control method
due to its advantages of high energy efficiency, economy and environmental friendliness. The dynamic adsorption behavior
of ester organic compounds was systematically studied using granular activated carbon (AC) as adsorbent. The results
showed that for the ester organics with similar molecular structure, the saturated adsorption capacity of ester compounds on
AC had a good positive correlation with the molecular weight, and a negative correlation with the saturated vapor pressure.
The dynamic simulation results showed that both Thomas and Yoon-Nelson models could well describe the adsorption
behavior of ester organics on AC. The former had a high degree of fitting on the adsorption breakthrough curve, and the latter
had a more accurate prediction of the semi-saturation time. The kinetic results showed that Bangham equation was better
than the pseudo-first order and pseudo-second order equations for fitting the kinetic model of AC adsorption of ester organics.
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Tab. 1 Parameters of the activated carbon
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Tab. 2 Physicochemical properties of different reagents

ALY B
RREHE srx prm w20
Z8UB/KPa
LR T C,H,0, 88.11 77.0 14.89
LIRZIGTE  CH0, 86.09 725 15.80
LZMRIEWNEE  CH, 0, 102.13 101.4 4.69
LT Wg CH,,0, 116.16 126.6 1.53

1.2 ZWHE
12,1 EHREAE

S FH BRI S (JW-BK132F , J6 50 19 s TR
Fo) M T 1 e 1 b T AR S FLAR A A L R A
1,1~ 1 80555 (SEM, Sigma HD, {5 [ ZEISS ) Wil 7% 14
e BB SRR AE L SR A B b 2 40 56 35 A (FTIR,
Nexus470, Z& [E Thermo Nicolet) 3= 1iF 15 14 7% 2 18] 119
B HEM .
122 SBEZ LR

ARSCR FHANE 1R VOCs W BRF8E E 32025
FE R ARR G RS R B R G T il B
RO BT W R e KR AL R S 1 S
AL .

PID
o
0/°C
B 751
KF
[} e [

1 VOCs W B 256 2 &

Fig. 1 Experimental device of adsorption/desorption system
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Tab.3 Equations and parameters of the dynamic adsorption models and kinetic models
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Fig.2 N, adsorption-desorption isotherms and FTIR spectrum of AC
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Tab. 4  Adsorption experimental data of AC with different ester VOCs
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Tab.5 Fitting parameters of adsorption kinetic models
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Fig. 7 Adsorption kinetic fitted by pseudo-first order, pseudo-second order and Bangham equations
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Tab. 6 Fitting parameters for adsorption kinetics
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