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Heat of Adsorption of Water Vapor on y-Fe, 0 3 Surface
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Energetic properties of v-Fe, O surface were investigated by means of adsorption calori-

metry. The heat of adsorption and isotherm of water vapor on y-Fe;O; surfaces were

measured directly and simultaneously by use of an adsorption calorimeter. The surface of

Y-Fe3 O3 was found to be less active and relatively uniform in energy for water adsorption.

It was suggested that there exist at least two types of cation sites, ie., fivecoordinated Fe3*

ions and three-coordinated Fe3* ions, for water adsorption, The former sites can interact with

water molecules to produce surface hydroxyl groups on which further water molecules are

physisorbed, while the latter ones act only as physisorption sites for water under usual con-

ditions. The heat treatment at a temperature higher than 250°C or the oxygen treatment at

200°C reduces the energetic homogeneity of the adsorption sites on y-Fe, ;.
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Fig.2  Adsorption calorimeter.
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Table 1 Specific surface area, monolayer capacities (Vmy and Vi, ), surface hydroxyl
content (V}), and ratio of Viny/(Ve+Vhy) for ¥-Fey O5.
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temp, surface area le Vi, =Vm, —Vm,) Vh VotV
°C m?.g™ H,0%«nm™  H,0senm™ OH’senm™ OH’senm™ H,O/0OH
25 29.3 5.62 5.49 0.26 9.41 057

100 30.7 5.83 5.13 1.40 5.95 0.70

150 31.3 6.01 4.95 2.12 4.25 0.78.

200 316 6.05 4.92 2.26 3.06 0.92

250 31.8 6.26 4.90 2.72 2.40 0.96
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Pretreat. temp. / °C
Fig.3 Monolayer capacities (Vm, and Vi,)
and water content (V}) of v-Feq03

pretreatcd at various tcmpcratures.
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Fig.4 Heat of adsorption and isotherm of water vapor on v-Fea O3 pretreated

at  (a) 25, (b) 100, (c) 150, (d) 200, and (e) 250°C.

Open and filled

circles represent the first and second adsorptions, respectively. Hy shows
a level of the heat of condensation of water vapor at 28°C, and the

meanings of Vi, Vin,,and V are given in the text.
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@-FeOOH 7 & D<K SN BEMIAED r-Fes 05 10D
W, 25~250°C DA DRETHEEMBNEAETT - 72
ARHCH LT, BERRZ HO TUKEZORESR S
BEHRBEHE L, ZOHR, 7-Fe,Os EfICIE T
FNF R 2BEOATFA VY4 b, THbB,
S5EAIE 3ENMID Felt 414 VBELALTEYD, Fhi
DIKICTT T BWEBBIRE L Ebh -, FiER
KA BEERE | CTERKBELER LOT VD, BED
YA DKEREMEEZDOHTREIDIZL {, BFEOLE
FTTRELAKDTEBHMERETLEEL SN,
REBMBICENZ 2207 5 b — (1 : #95kdmol™};
I : #80kJmol ) 13, #HNZFNEREKEEE D4 ER
EROHBEREBREL CHIST A EEL NS, Tz,
WAL (= 250°C) & 77 13 B T (200°C) L
727-Fes03 T, RGOH —MAFELIETTACE
MIRENT,





