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Abstract :

A quantitative relationship of mass dependent interaction between surface hydroxyl

groups of silica and adsorbed molecules are derived from the charge transfer theory of

the hydrogen bond. Also, relationship between ionization potentiall, and mass, m, of ad-

sorbates are established as I ‘oo ~log m. These relationship are well established not

only in the adsorption system of alkylbenzenes halogenobenzenes and chloromethanes

but also in inert gases and n-alkanes which are weakly hydrogenbonded and in py-

ridine derivatives which are strongly hydrogenbonded with silica. Adsorption me-

chanism can be characterized from slopes of the relationship by plotting [

-9 .
against

—~log m. In polymer system, surface energies interacting with silica can be related

with monomeric masses and that of monomeric structure of corresponding polymers.
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Table 1. Correlative Parameters for the Adsorption of Various on Adsorbates on Silica

adsorbates Mou(ecm ') 1(eV) 12 -log m pKa
benzene 199s 9.25° 0.0117 ~1.89

toluene 136 8.82 0.0129 -1.96

m-xylene 153 8.58 0.0136 -2.03

mesitylene 171 8.39 0.0142 -2.08
hexamethylbenzene 197 7.85 0.0162 -2.21

chlorobenzene 100 9.07 0.0122 -2.05

bromobenzene 110 8.97 0.0124 ~2.20

iodobenzene 114 8.73 0.0131 -2.31

fluorobenzene 63 9.19 0.0118 -1.98

a, a, a-trifluoro- 33 9.68 0.0107 -2.13

toluene

hexafluorobenzene 25 9.97 0.0101 -2.27

CCl, 40" 11474 0.0076 -2.19

CHCIl, 48 11.42 0.0077 -2.08

CH,Cl, 72 11.35 0.0078 ~1.93

CH,Cl 106 11.28 0.0079 ~1.70

propane - 11.10" 0.0081 ~164

n-butane - 10.63 0.0088 1.86

n-pentane 30414 10.35 0.0093 ~1.86

n-hexane 37 10.18 0.0096 ~1.93

n-heptane 45 10.08 0.0098 -2.00

He - 24.48" 0.0017 -0.60

Ne - 21.56 0.0022 -1.30

Ar 8 15.76 0.0040 -1.60

Kr 16 14.00 0.0051 -1.92

Xe 19 12.13 0.0068 -2.12

Rn - 10.75 0.0087 -2.35

pyridine 766" 9.30" 00116 ~1.90 522"
4-methylpyridine 816 9.04 0.0122 -1.97 5.98
2,6-dimethyl- 836 8.85 0.0128 -2,03 6.72
pyridine )
(CH;),0 420* 10.00* 0.0100 ~1.66 -3.83°
(C,H;),0 445 953 0.0110 -1.87 ~4.10
(Cy H-)50 470 9.27 00116 -2.01 ~4.40

Mo, 1, m, pKa refer to wavenumber shift, first ionization potential, mass and acid dissociation
constant of adsorbates, respectively.
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Fig. 1. The linear relationship of alkylbenzenes and
halogenobenzenes between -log m and I 2
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Fig. 2. The linear relationship of n-alkanes and ch-
loromethanes between -log m and 1
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Table 2. Correlative Parameters for the Adsorption of Acetates on Silica

Adsorbate MNoiem”’ * I(ev)** I'’x10° ~log m
methylacetate 266 10.27 9.48 -1.87
ethylacetate 273 10.11 9.78 -1.95
n-propylacetate 278 10.04 9.92 -2.01
n-butylacetate 281 9.56 10.94 -2.07

* measured at 25T

Zoi Al1E A235 19873 44

** |literature data. see ref. 11.
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Fig. 9. The i. r. spectra of surface hydroxyl groups
hydrogenbonded with polystyrene in CCl,.
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Table 3. The Measured 4y, Values for Various
Molecular Weight of Polystyrene Adsorbed

in CCl,

M.W.(Mv) syouem |
2.12x10° 100
1.80x10° 99
8.17x10* 100
5.32x10* 99
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25 820
75 750
100 710
150 640

* literature data, see ref.2
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