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Table 1 The adsorption capacity (W) ,'H fast and slow relaxation times (Ty¢, 7,,) and the

percentage of solid like phase of DO (P¢) adsorbed on various charcoals

charcoal pore capacity percentage of density of surface w Tie Ty, P
R<30A (Vsy) B>30A capacity of acidic groups(4Q)
ml/gC ml/gC  R<103(V,,/V:) meq/m2(x107%) ml/gC ms 3 %
%

2* 0.339 0.021 70.8 1.19 0.443 3.2 0.27 6.90
3* 6.819 0.09.7 45.1 9.15 0.677 3.1 0.053 18.4
47 0.374 0.304 66.5 6.17 0.393 3.0 0.089 19.4
57 0.186 0.480 78.2 12.8 0.198 3.1 0.13 23.3
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THE NMR STUDY OF THE SOLID AND LIQUID
LIKE PHASES OF DIOXANE ADSORBED ON CHARCOALS

Xue Yi Du Youru* Ye Chaohui Kong Yuhua
(Laboratory of Magnetic Resonance and Atomic and Molecular Physics,

Wuhkan Institute of Physics, Academia Sinica, Wuhan 430071)

ABSTRACT

In this paper a study of the spin lattice relaxation times of dioxane(DO) adsorbed

on various charcoals is presented,Results show that the magnetziation of DO decays
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biexponentially (Table 1) as observed in the case of adsorbed hydrocarbons (67, The
fast relaxing molecules are considered to be those adsorbed in micropores with radii
less than 10 A whose motion is restricted and slowed down, thus they form a solid

like phase.However, the slow relaxing ones are those condensed in the micropores,

they are free to move and form the liquid like phase.Molecules condensed in the in-
terior of the micropores exchange rapidly with those situated in the vicinity of the
pore wall according to Eq.(2). ‘

Comparison of data in Table 1 may lead to a conclusion that charcoal with greater
density of surface acidic groups and greater percentage of pore capacity with radius<C
10A (V1o/V ;o) has a greater percentage of solid like phase(Py).AlthoughV, /V,, of
charcoal 3* is less than charcoal 2%, P; of 3* is greater than 2* because of its higher
density of surface-acidic groups. It is apparent that svrface acidic grovps in micro-
pores play an important role in the formation of solid like phase of D)) on charcuals.
It seems that DO form hydrogen bond with ihe surface acidic grouvp:.It is this hy-
drogen bond and the hirdcrance ofiect of pores restrie: ine DO from moving freely,
which resuits in the formation of the so called solid like phase.It can be found from
Fig.2 that liquid like DO still cosists 50% ,heven when the adsorption (Q) is very
small (0,1d ml/gC) .This implies that DO vapour may first condense in the micro-
pores having more acidic groups and higher activation emergy, and then fill in other

pores step by step as the adsorption process proceeds.

Keywords, Charcoal, Physical absorption, NMR, Nuclear relaxation,Solid like phase,
Liquid like phase

116



