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Table 1  Specific surface area and pore structure parameters of impregnated carbon

Wz k5] R/ (m>g ™) BFLAE/(cmPg ) WALFLA (em®-g ™) rhFLFLA/ (em®-g ™) WAELE (%)
IR 541.5 0.276 0.232 0.044 84.06%
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Table2 ~ Adsorption kinetic parameters of freon 11 by impregnated carbon bed at different air flow rates

H i/ MO RN 7St 1% 2550 E] Wheeler A REIR B R Yoon-Nelson 7 FE M %

(L'min"!-cm™) (mg-g™) /min HHk,/(min™") H Bk (min™")
0.5 29.87 120.5 2 170.39 0.0417
0.8 30.26 63.0 2940.35 0.0610
1.0 28.94 41.0 3096.80 0.061 5
12 30.47 34.0 345243 0.064 0
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Table 3 Adsorption kinetic parameters of freon 11 on impregnated carbon at different air humidity

AR RS 1%5FE A E] Wheeler 5 T2 bt % Yoon-Nelson 5 2 W i i 25
B (mg-g™) /min HRk /(min™") FHU/ (min ™)
<1% 24.91 28.5 2480.67 0.061 2
30% 2471 24.8 2506.84 0.064 4
44% 15.28 18.4 2609.11 0.091 9
60% 5.80 14.8 2997.95 0.160 3

74% 1.95 13.5 3165.32 0.3890
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Fig. 5 Desorption curves of freon 11 on impregnated carbon bed at different desorption air flow rates
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Table 4 Parameters of the fitting equation and experimental values at different air flow rates
o/ LHHER LDF{L& 4524 Freundlichiil £ 442
(Lmin"-em®) 0 /(mgg!) ¢ /min nJ% Kh! OJ(mg-g ™) R E Sy i R
0.6 0.333 140.6 80.74 1.73 0.340 0.989 9 Inc=—0.55In#+1.70 0.953 0
0.8 0.344 98.3 83.49 2.46 0.345 0.996 9 Inc=—0.43Ins+3.73 0.926 8
1.0 0.327 88.3 79.26 2.61 0.330 0.995 6 Inc=—0.52In+3.51 0.9729
1.2 0.328 70.7 79.41 3.24 0.328 0.989 5 Inc=-0.52In#+3.39 0.964 9
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Fig. 7 Desorption curves of freon 11 on impregnated carbon
bed at different desorption temperatures
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Fig. 8 The desorption rate of freon 11 on impregnated carbon

bed at different desorption temperatures
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Table 5 Parameters of the fitting equation and experimental values of the fitting equation at different temperatures

TR LDFiL4 25 Freundlichdfl 45
R
O./mgg)  fymin  nS%  kh' Odmggh) R O R
20 0.347 116.0 84.00  2.06 0.338 0.989 7 Inc=—0.53In#3.70 0.960 9
25 0.346 101.0 8398 244 0.338 0.994 4 Inc=—0.54In#+3.84 0.9523
30 0.344 98.3 83.49 246 0.345 0.996 9 Inc=—0.431n#+3.73 0.926 8
35 0.341 81.0 82.69  3.73 0.336 0.996 9 nc=—0.56Inr+4.03 09519
40 0.379 71.0 91.84 549 0.373 0.9897 Inc=—0.66In¢+4.20 0.9825
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Fig. 9 Desorption curve of freon 11 on impregnated carbon at

different bed moisture content
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Table 6 Parameters of fitting equation and experimental values under different bed water content
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O./mggh)  t/min /% Kh'  QOdmgg) R ek R
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The adsorption and desorption behavior of freon 11 on impregnated activated
carbon bed
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Abstract The adsorption and desorption behavior of low concentration freon 11 gas on impregnated activated
carbon was studied. The effects of air flow rate’and air flow humidity on the adsorption penetration of freon 11
on impregnated carbon bed were investigated, and the adsorption kinetics was described by Wheeler equation
and Yoon-Nelson equation. The influence mechanism of desorption temperature, air flow rate and bed water
content on freon 11 removal was discussed.' LDF and Freundlich desorption kinetics models were used to
describe the desorption process. The results showed that the adsorption kinetics of freon 11 on impregnated
carbon was mainly controlled by external diffusion. The quantitative relationship between 1% penetration time
and air flow rate was determined. The influence of humidity effect on the adsorption behavior of freon 11 was
reflected in the curl of the breakthrough curve caused by competition between freon 11 and water molecules.
The desorption rate of freon 11 was positively correlated with the desorption temperature, air flow rate and bed
water content. A desorption temperature at 25~30 °C and a air flow rate of 0.8 L-min '-cm ™ were the best
conditions for mechanical leakage test of desorption. The research results can provide important theoretical basis
and technical support for the establishment of the application method of non-destructive inspection of
mechanical leakage in fixed bed adsorption device for the purification of toxic and harmful gas .

Keywords adsorption; desorption; impregnated carbon; freon 11; filter leakage
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