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Adsorption Performance and Pore Structure of
4A Molecular Sieve

BAI Biaokun MENG Yue CHEN Shuping
( College of Petroleum and Chemical Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract: The adsorption performance of porous materials is related to its unique and complex pore structure. In order to
investigate the adsorption performance of 4A molecular sieves at low temperature and low pressure the adsorption curves of
N, O, and air at 77 K were obtained by static expansion method and the reasons for the difference in adsorption amount
were analyzed. With N, CO, and Ar as adsorbates the micropore structure of 4 A molecular sieve was characterized by gas
adsorption method. The research results show that the adsorption capacity of 4A molecular sieve for O, reaches
1 x10* Pa » L/g which is two orders of magnitude higher than N, and air. For 4A molecular sieve CO, is an ideal
adsorbate for characterizing its micropore structure by gas adsorption method at 273 K. It is more reasonable to calculate the
specific surface area of 4A molecular sieve by D-R method and the specific surface area is 533. 148 m’/g. The pore
volume of 4A molecular sieve calculated based on the maximum adsorption is close to the literature value. Compared with
DFT method H-K method can more accurately characterize the pore size distribution of 4A molecular sieves with
micropores. The proportion of pore volume below 1 nm accounts for 85.42% .
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Fig.1 Molecular sieves adsorption performance test device

(1)
_ Vo _Pzi( Vi + V23) (1)

i

m
Pa + L/g; p,, i Pa; p,; L
Pa; V,, 10 L; V,, 23 Lim o

i q; l



10 T4A 3369
qn = 2 qi ( 2)
i=1
q, Pa - L/g.
: 11 13 10 10
P 18 10 23 Paio
10 o
350 C4 h o
1.3
ASAP2020.ASAP2460 ASAP2020 N,
77 K 4A N, ; ASAP2460 Co, 273 K
4A Co, ; Ar 87 K 4A Ar o
2
2.1 77K 4A N,.O,
2 4A o R
Bl
5 Pa o 1 Pa £ wf
z\
4A >N, >0, é 10 F
1 Pa 4A 02 E 10t k
N, N, . 2 o}
g —-N,
4A N,.0,+ 2 10 -0,
A\ FNIOAN 102 EL ‘ . . —— Air
102 10! 10° 10! 10? 10°
77 K 1, 77 K 4A Equilibri
quilibrium pressure/Pa
N, 2 4A N,.0,.
2 . .
2x10" Pa~ L/g ' 0, Fig.2  Adsorption curves of 4A molecular sieve for
1 x10* Pa * L/g o N, O, and air
N, 78% N,
§40 4A N, 4A N, o
4A 0, 0, 0, (0.346 nm) N,
(0.364 nm) "
1 4A
Table 1 Adsorption capacity of 4A molecular sieve at several equilibrium pressures
orntion canaci T
Equilibrium pressure/Pa N, Adsorption capa((;lzy/( Parl-g”) e
0.01 0.027 6 0.010 9 0.243 7
0.1 0.5820 0.210 3 1.705 3
1 14.994 9 14.573 1 14.163 0
10 152.800 4 7 699.431 2 182.206 7
100 257.856 4 9 720.523 9 297.410 3
2.2 4A
2.2.1 N,.CO,~Ar ( )
3 () o 3(a)
77K 87K N, Ar 4A
1 ° N, Ar
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Table 2 4A molecular sieve microporous parameters
Micropore analysis model Limit adsorption capacity/( cm® * g=!) Microporous volume/( cm® * g ~!)
Max-adsorption 79.085 7 0.1519
DR 89.3310 0.138 2
HXK 79.085 7 0.144 8
DFT — 0.139 6
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Fig. 6 4A molecular sieve pore size distribution curves
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