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Fig.2 Influence of pretreatment condition on the IR spectra
of pyridine adsorbed on PMA. Spetra were recorded at ambient
temperature (about 293K). pretreated as follows: outgassed at
(a)293 K, (b) 403 K, (cH473K, (d) 573K, (e) 603K for 30 min.
adsorbed pyridine at 293 K for 30 min. evacuated at 293 K (a)

transmittance

or 403 X (b~e} for 60 min . (f) After spectrum (e) was recorded,

adsorbed water vapor at 293 K for 30 min, ther adsorbed pyridine

at 293 K for 20 min and evacuated at 293 K for §9 min.
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Fig.3 In—situ IR spectra of pyridine adsorbed on PMA
in the TPD process. (a) kept in N, flow at 573 K
for 30 min. (b) adsorbed pyridine in the lowering
temperature process, kept in N,flow a1 293 K for
10 min .temperatures : (c) 340K, (d)361K, (¢)383K, (f)
413K, (gM33K, (h)M4B6K, (i)526K,(7)583K, (k)615K, (1)
638K, (m)683K, (n)713K.
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BRONSTED AND LEWIS ACID SITES OF
12-MOLYBDOPHOSPHORIC ACID

Yang Shangrun Zhen Fengmei Fu Xiancai

(Department of Chemistry, Nanjing University,Nanjing 210008)

-_. “A sample of dodecamolybdophosphoric acid (PMA) with the Keggin structure and a
themical formula of Hy; (PM0,;0,,) + 34.9H,0 was prepared for studying the acid sites of sol-
2 '?MA by varying pretreatment conditions and using IR, TPD and in—situ IR techniques with
Pyridine and ammonisa as probe molecules. It was revealed that both Lewis (L—)i and Bronsted
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(B-) acid sites can exist on / in PMA. Infrared studies of pyridine adsorbed onto PM A indicate
that only B—acid sites exhibit with strong acidic property for PMA containing a definite quant;.
ty of H,0 (Fig.1 and Fig. 2—a).

Heating PMA in a dry N, flow (Fig.4) and vacuum outgassing of PMA at high tempera.
tures (Fig. 2—b~ e) both can make a part of water and lattice oxygen of PMA being desorbeq,
and it results in the formation of baring ions of Mo*'(Mo®"). which are L—acid sites. It is
proved that the L—acid sites can be converted to B—acid sites while an adequate quantity of
H,0 exists (Fig.2—¢, ).

In—situ IR spectra of pyridine adsorbed onto PMA, recorded in a TPD run, show that the
acid strength of B—acid sites is much stronger than that of L—acid sites (Fig.3).

TPD spectra of NH, adsorbed onto PMA (Fig.4) display three peaks of NH,, which are
assigned to the weak acid sites (peak 1), medium strong (peak 2’) and strong(peak 3") acid sites,
respectively, leading to the conclusion that the distribution of acid strength in PMA is heteroge.
neous.

Based on the findings of this paper, some results of references [2,3] arc discussed and

resanable cxplanations are proposed.
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