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Crystal Morphology’s Control of AFI Type Molecular
Sieves by Microwave Irradiation
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Abstract: AFI type molecular sieve is an important member of the families of inorganic microporous materials, due to
better selectivity properties and structures diversification, it has a good application prospect in the fields of the catalytic
properties and adsorption separation, and so on. A large number of studies have shown that it has a direct connection be-
tween the sizes, morphologies and the properties of the molecular sieves, at the same time the sizes and morphologies di-
rectly affect application effects of molecular sieves. Microwave synthesis have a series of advantages, for instance: fast
heating, heating uniformity,, narrow particle size distribution of the product, the characteristics of phase selectivity, energy
saving and environmental protection. The microwave synthesis is introduced into the morphologies research of inorganic mi-
croporous compounds, as will play an important role. In this paper, AIPO,-5 molecular sieve with different morphologies
is successfully prepared under the condition of microwave radiation, in addition, SAPO-5, CoAPO-5, FeAPO-5, MnAPO-
5, and MgAPO-5 CuAP O-5 are successfully prepared by the same way. This paper expounds the influence of synthesis
condlitions on the products’ morphologies in detail.
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Fig. 1 XRD patterns of AIPO, -5 molecular sieves under

different crystallization time
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Fig. 2 SEM images of AIPO,~5 molecular sieves different microwave radiation time: (a) 15 min, (b) 30 min,

(c¢) 45 min, (d) 60 min, (e) 90 min, and (f) 120 min
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B3 ARG T AIPO,~5 2 F i) SEM . (a) 160 °C, (b) 170 C, (c¢)
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Fig. 3 SEM images of AIPO,~5 molecular sieves under different crystallization temperatures: (a)

160 C, (b) 170 C, (c¢) 180 °C, and (d) 190 C
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Fig. 4 SEM images of AIPO,~5 molecular sieves under different microwave radiation power: (a) 400

W, (b) 600 W, (c) 800 W, and (d) 1000 W

T ERCR R A, R ZEH, R AER BN, B RBUET AIPO,-5 R iRRY SEM T, 4 EG / H,0 K

SOMERIR WRLE A 9 = 1 B, P8 W AR AR AR B,
2.1.5 EAEBE ek WARYS), WE 6a ik, 24 EG / H,0 FIRFR LI/ Jy

B 6 JEAfE 2 —EEAK IR AR, AIF EG / H,0 4 1B, PSHN PmER B BARAR AR A, (H 2R v Hh B



555 1) ROFE . OB B A L AFT B 430 6 TR A5 4 A 5T ok e 369

1. BEE 15 rn

5 N[ HF &0 FA2 AP0, -5 4T SEM B A . (a)JG, (b)Za, (¢) 0.025 mL, (d) 0.05 mL

Fig. 5 SEM images of AIPO,~5 molecular sieves under the different HF conditions: (a)without, (b)modicum, (c¢)

0.025 mL, and (d) 0.05 mL
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Fig. 6 SEM images of AIPO,~5 molecular sieves in mixed—solvents of EG / H,O with different volume ratios: (a) EG/ H,0 =9:1, (b)

EG/H,0 =4:1, (c¢) EG/H,0=3:2, (d) EG/ H,0 =2:3, (e)EG/H,0=1:4, and ({)EG/H,0=1:9
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Fig. 7 SEM images of SAPO~-5 molecular sieves under different n( Al,05) / n(SiO,) ratios: (a) without silicon source, (b)

n(Al,05) / n(Si0,) = 1:0.3, (¢) n(Al,O3) / n(8i0,) = 1:0.6, and (d) n(AlL,0;) / n(Si0,)=1:0.9



% 53 FN

T PR B I AR R S B TR A5 W 5 S

371

ZF, Wi IR R &% HF 28 TR & HF &8 X
FEYIESIRIRGT 52 i, SCB0 25 AR, 240 HE &#/)
F0.05 mL WEMET, FrS 21 = YIkE % HE & A58 hn
Mo AR Gy, FIBEREAAE D TORES T, BRI Y
E%ﬁzmﬂmﬂmﬁmMﬁ%ﬁ%¥@«@&n 1]

HF 7 —EJu AT,

S 1 ] DLV AR A I

o7, T A 20 A AR S S M AR g, SR S 5e 56

(K 8b~c);

Bk R it w HF A 7EARF T SAPO-5

Or U, XS N i B HF (8 AR5 AL A A
ForFifia A RRTEFR L, H A% (] 8d) o

& 8

(¢) 0.05 mL, (d) 0.1 mL

AN[A] HE & 200 F A B SAPO-5 20 T-0i i SEM e .

(a) OmL, (b) 0.025 mL,

Fig. 8 SEM images of SAPO-5 molecular sieves under different HF conditions: (a) without, (b)
0.025 mL, (¢) 0.05 mL, and (d) 0.1 mL
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Fig. 10 SEM images of AFI type molecular sieves substituted by transition metals: (a) CoAPO-
5, (b) FeAPO-5, (¢) MnAPO-5, and (d) CuAPO-5
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Fig. 11 SEM images of MgAPO—-5 molecular sieves
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