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Adsorption of water onto graphite

Kazuhisa MIURA"

The adsorption site for water on graphite was investigated by measuring the adsorption isotherms of

water, the surface gas contents and the amounts of the acidic surface oxides. As a result, it is found
that a pair of surface oxides which can evolve €0, and H,0 simultaneously by pyrolysis is the most active
site and that that of surface oxides which can expell only H20 by the pyrolysis is the second one. The

C0-desorbing oxides are also found to work cooperatively with two pairs of oxides mentioned above.
The chemisorption of H»0 onto graphite was also studied by repeating the 1000°C pyrolysis and the ad-

sorption of water at room temperature alternately.

The result shows that water gets chemisorbed onto

graphite over the whole pressure range even at room temperature and that at the same time the micropore

filling of water proceeds in the slit-shaped pores which were formed by the pyrolysis.
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Fig.3 Adsorption isotherm of water on graphite.

a: G25, b; G700, c: G1000. @ : first ad-
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every 100°C interval of rising temperature. Integrated
amounts of CoO, CH4, and H2 evolved from G1000 were
found to be 0.117, 0.107, and 0.229 molecules/nmz, re-

spectively.
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Fig.8 Adsorption isotherms of water on graphite
at 25°C, measured repeatedly after every
pyrolysis at 1000°C. Isotherm IV-2 measured
after evacuation at 25°C. Time required

for attainment of adsorption equilibrium
is recorded.

ERICEBE—ZRFv I T2~4BH, A5y S8~



B~ DRDE

10 e
- o
&
D ek
& °
[ Qgeeee
Ow‘,"o‘}p&)$§°°e,°eeqe o a4 068 0 o 8 o &8
03} |
12+ i L3
| 021 o=, wepr—?
-2
MOrort
‘O PSS IRV U SN RS ST S
0 005 010 015

o o
I~ [e)]
T T

o
N

Amount of adsorbed water /molecules-nr 2
&
T

0.2

i L t

i
0.4
Relative  pressure

Fig.9 Adsorption isotherms of water on graphite
at 25°C, measured repeatedly after every
evacuation at 25°C, isotherm III-1 measured
after evacuation. at 1000°C. Time required
for attainment of adsorption equilibrium
is recorded.
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Fig.10 Amount of gas evolved from graphite when heated at every
100°C interval of rising temperature. I, II, Or-3, and
Iv-2 are histograms obtained after measurement of each ad-
sorption isotherm.
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Table 3 Results of gas analysis and adsorption data.*

Maximum HZO Surface content Total Total

pressure of molecules nm-z

preexposure oxygen(0) nyd;ogen(H) H/0 Vg ,

Torr H,0 €0, co CHy H, atoms nm molecules nm

I 8.23 0.014 0.005 0.103 0.024 0.107 0.127 0.338 2.66 0.350
11 14,54 0.051 0.010 0.109 0.084 0.107 0.180 0.652 3.62 0.300
1113 23.76 0.128 0.029 0.158 0.113 0.143 0.344 0.994 2.89 0.215
V-2 23.76 0.142 0.021 0.164 0.056 0.224 0.348 0.956 2.75 0.380

*) All the data are expressed on the basis of the N

area.

v_: amount of H,0O adsorbed at the B-point in the adSorption isotherm.
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Fig.11 t-plot of water adsorption isotherm III-1.
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Fig.12 Model of pore filling of water molecules
into slit-shaped pores: shaded circles,
chemisorbed water; open circles, physi-
sorbed water.
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Fig.13 Model of terminal edge of basal plane of
graphite (a) after pyrolysis at 1000°C
and (b) after adsorption of water.
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