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The effect of the specific surface area and pore radius distribution of inorganic
materials on the capacity of absorbing and desorbing moisture in the air

J1 Zhi-jiang, HOU Guo-yan, WANG Jing and ZHANG Lian-song
(China Building Materials Academy & State Key Lab of Green Building Materials, Beijing 100024, China)

Abstract: With the aid of the N, isothermal adsorption technology, the authors calculated the specific surface area and the pore radius
distribution of sepiolite, zeolite, diatomite and attapulgite by using the BET method, and the results showed that the specific surface
areas were 81.56, 2.46, 1.68 and 187.70 m®/g, whereas the pore radius distribution values were 8.53, 18.20, 31.57 and 11.79
nm, respectively. Their maximal absorbing moisture values were 5.6%, 2.2%, 1.8% and 6.0% , respectively, at 25C and 75%
relative humidity. After the saturation of the absorbing moisture, the samples of these four kinds of minerals were put in the environ-
ment of 25C and 35% RH to make moisture discharge. The capacities of desorbing moisture were 4.4%, 1.8%, 1.6% and
5.0%, respectively. A comparison of the specific surface area and pore radius distribution of the four inorganic porous minerals with
their capacities of absorbing and desorbing moisture in the air demonstrates that the sample whose specific surface area is relatively
large and whose pore radius distribution is consistent with the computation result of Kelvin formula, such as sepiolite, has compara-
tively strong absorbing and desorbing moisture capacity in the air.
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Table 1 Chemical components of sepiolite zeolite diatomite and atttapulgite
SiO, ALO; Fe,05 CaO MgO K,O Na,O MnO H.O" TiO, L.O.1
49.064 0.35 0.69 6.48 23.19 0.11 0.05 0.01 8.38 — —
58.37 15.71 0.13 6.02 0.22 0.36 0.14 — — — 17.57
89.60 4.00 1.30 0.50 0.60 3.30 =5 — 0.20 —
53.70 10.39 6.37 0.74 11.50 0.44 0.00 — — — 16.86
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1 a b c d SEM
Fig. 1 SEM images of sepiolite a zeolite b  diatomite c¢ and attapulgite d
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Fig. 2 XRD patterns of samples
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Table 2 BET surface area pore volume pore diameter and MP
pore volume of the minerals
1979 m> g ! nm cc g ! cc g !
81.56 8.53 0.163 6 0.004 7
v 2.46 18.20 0.0112
1.68 31.57 0.0130 0.004 2
187.70 11.79 0.5534 0.089 2
H; Kruk et al. 2000
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Fig. 4 BJH adsorption desorption pore size distribution curves of 4 samples
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