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Study of Adsorption of W ater and A lcohols on
Hydrophobic Porous Silica by Pulse Chranatography

1,2 1 L1 . L1 . 1 1
Yang Huawei” " ,Wang Feng , ZhaoNing,Li Junping ,WeiWei, Sun Yuhan
(1 State Key L aboratory of Coal Conversion, Institute of Coal Chemistry, Chinese A cadamy of Sciences,
Taiyuan Shanxi 030001, Ching 2 Graduate U niversity of Chinese A cademy of Sciences, B eijing 100049, China)

[Abstract] To illustrate interaction bew een hydrophobic porous silica (HPS) and water and
alcohols, Henry constant of w ater and adsomption isothems of C,. s alcoholsw ere investigated by m ass
of finite pulse gas-solid chramatogrgphy at 140 . Itwas found that adsomption isothems of C,_ s
alcohols could be accurately correlated by Freundlich model at partial pressure belov 2 5 kPa and
confomed to L angmuirm odel at partial pressure belov O 3 kPa A Il Henry constants of alcohols could
be divided into four groups of —CHj, —CHZ—,—CI[< and —OH, w ith logarithm values of Q 68,

0 60, O 46 and - 11 42 corregpondingly. The Henry constants of n-alcohols increased exponentially
w ith their carbon number and boiling points, and the branched alcohols are adsorbed more strongly on
surface of HPS. In gaseous phase w ater molecule contacts the surface of this material with more
difficulties due to the existence of superficial CH; groups It seans that the material featured group
selectivity to different alcohols

[ Keywords] alcohol water, adsomption separation; hydrophobic porous silicg adsomption isothem:;
Henry constant pulse chrom atography
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Fig 1 Chranatograms of water and alcoholsw ith different pulse sizes, tertbutanol (a) , 1propanol(b), water(c),

and isobutanol and 2-butanol w ith same pulse size(d) at 140
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Table 1 Adsomption model paraneters and Henry constants(K, )
¥ i = e 5 A for alcohols and water at 140 on HPS
Inp
Param eter Br Cr B, , 10* InK,
2 Ethanol 085 -9 52 253  -1014
Fig.2  Adsorption isotherms of alcohols on hydrophobic 1-Propanol 0 82 -8 75 135 -9 51
porous silica( HPS) at 140 C. 18 utanol 078 .7 03 073 -8 89
ithanol ; . anol ; -Butanol ; -Pentanol ;
Ethanol ; 1-Propanol; a 1-Butanol; e [-Pentanol; 1-Pentanol Q73 -717 Q 42 .8
Isopropanol ; Tertbutanol; m Tertpentanol ;
Isop ropanol Q 78 -8 67 147 -9 59
Isobutanol ; 2-Butanol
) ) Tertbutanol Q77 -8 36 118 -9 37
g : adsorption capacity, mol/kg; p: alcohol partial pressure, Pa
Tertpentanol Q73 -7 58 Q 62 -874
Isobutanol Q 76 -8 11 Q 93 -914
2 2 Henry 28 utanol a7s - 798 0 89 -910
HPS , W ater — — — -12 43
13
Henry (3
_9g Vg 3 Henry :
K, = Im—~ = (3)
p-0 dp  RTg Henry
. 14 15
HPS L angmuir , ) .
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