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The adsorption phenomena taking place on the powdered solid surfaces have been elucidated
by the measurement of heat of adsorption and the spectroscopic observation. As to the interaction
between the metal-oxide surface and water molecules, metal oxides exhibit either an energetically
homogeneous nature or heterogeneous nature; ZnO, Cr 03, and SnO; belong to the former type,
and TiO,, ZrO;, AL,O;, and SiO; to the latter type. Two-dimensional condensation of water
occurs on the hydroxylated surfaces of ZnO, Cr,0;, and SrF., which is due to the strong and
lateral interaction of water molecules adsorbed on the homogeneous solid surface. In this
review the peculiar adsorption found in the zeolite-dinitrogen system is also described and the
process of investigating its mechanism is introduced by showing the data of adsorption heat
and spectroscopic observation such as IR, XAFS (including EXAFS and XANES), and emission
spectra. The copper ion species ion-exchanged in mordenite or CuZSM-5-type zeolite act as
effective sites for dinitrogen adsorption at room temperature. The monovalent copper ion
species (Cu*) that produced by the heat treatment at high temperature in vacuo is responsible
for the strong adsorption of dinitrogen. Usefulness of combining the adsorption calorimetry
and spectroscopic observation is also described in this review.
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Fig.1 Adsorption calorimeter.
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Fig.3 Heats of adsorption and adsorption isotherms
of water vapor on TiO; and ZnO.

H,0
< -0\, H |
7\ /M N M M
0
chemisorption physisorption

L 2nd ads. —
1st ads. !

L

Fig.4 Water adsorption on metal-oxide surface.
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Fig.5 Heats of adsorption of water vapor on metal
oxides.
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Fig.6 Site energy distribution for the metal oxide-water
systems.

BEHIIHEWTE D, MgO T3, RERIIBAERDL VHEH
7o TRERMEETRL TV A, ZHIIMgO DEED
B2 L) 21, KT 2BRESERICENC L
FRBELTWE, 372, SO DV TRERIVNINT &
i, COREOKITTLBEAMEOBEIERL TE,
COMTBAERMBEEEICL T, BRERTRERTHS
T5E, WET A FOIINF-SHHFBRLNS, Figsk
FIZLTHLNIREY 1 FOIAVF— 5% % Fig.6 |2
R AIZORRAEBY, BERIHEMERTLRICH
CHELTEBY, BRERFOLOOI AV —REEZ K
LTWwaDTRLV, LT, TORIRERTY
BHA P IALVF-GHEIKGTFIINTELDOTH- T,
ALEECOREEV BRI E LB 2T A V¥ —
FEIROND,
3.3 BMIEREICHIT SKOBRERE | KOZKRTRENE
BEIEEGEOEINTH LI END, —RIZFOHR
HIREEICL ANV IO R —TH %, T LS
L EREEIIN T ARESRR T, EHolmE & bic
REEITERIENT S, LrL, ZnO-H0 %R ELR
5591 (Fig3), HHENOL ZH P LRERDE L
R RTbDbH 5, ZOBRL, IEELLZZOD
(1010) H L TRDILFEEIC & > TER SN REAEL
DSEVZKFERES LT "closed hydrogen bonding structure”

Netsu Sokutei 26 (1) 1999



BEBD L UEEHIEIC X S RERE L OBREER OB

2

H 200 T T —
£ 1 180] 4

] 2120 ——1st nds.

P —o— 2 ade.

O A

5 ~ 8of E

3

= hxﬁnn )

3

0.2+ + + 4
b + 2 4

s " A i A —— M N L i £
0 0.1 02 03 04 0 0.4 0.2 0.3 0.4 0 0. 0.2 03 8.4 05

04

Relative pressure

¢

Volume adsorbed / ¢cm3(S.T.P.) m—2
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