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Thermal decomposition of
precursor gel and crystalline mechanism of
BeO nanopowders synthesized by polyacrylamide gel method
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
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Abstract: The BeO nanopowders were synthesized by the polyacrylamide gel method. The thermal decomposition
process of precious gel and the properties of the obtained powder were investigated by TG-DSC, XRD and SEM, and the
crystalline mechanism of nano-BeO in the thermal decomposition process was indicated by growth units model theory of
anion coordination polyhedron. The results show that the organic gel in the precious gel is disintegrated gradually, and
meanwhile the crystal water of the beryllium sulfate salt in precious gel is removed with the increase of temperature;
when the temperature is about 600 ‘C, the organic gel is disintegrated completely and nano-BeSO, is obtained; BeO
nanopowders are achieved under higher temperature. During the thermal decomposition of BeSO, processes, the
chemical bonds of its growth units Be(SO,)® break down and nano-BeO forms, and the process of crystal nucleus
formation is heterogeneous nucleation under the forced condition.
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Fig. 1 DSC and TG curves of pure polyacrylamide gel (5

C/min in air)



5522 %5 8

FAME, S R BIREEGE T £ 90K BeO Ko AT SRR I3 70 Aot 12 R 45 S L3 2297

Kl 2 s bR 2k, DSC ithZkrr
120 A1 201 CHIHBLMAN W] R (A, [F] I TG i
At 100~300 CZIEA NG, E£Y] BeSO44H,0
T AU FE S T P H I A0 i 7K B R, 6T 1 s o X
WEs
BeSO4-4H,0—>BeS0,2H,0+2H,0T (1)
BeSO,2H,0—>BeSO, +2H,0T )

7t 300~690 ‘CZ[H], JtEdeA A, WK
TR IR 5k LARR G I U AP e« M EIA F) 690 CJa, TG
2R T 46 R 1%, 813 ‘CHY DSC 2k H BLAR 5 Wi Fhulg
RINGRIR R A TR S SO50 JE/KBR R B
il Nk
BeSO;—>BeO+S0;T (3)

RIS 867 ClE, FUEATRAAMN, K
WRREE O se4s, P2k BeO. AL, B HBLEHT
12 h 34541 BeO MM A MBI S5 T 867 C, RIHA
Iy SEAIRIE N 867 C. X5 DOLLIMORE %I
s REEA—FL

0.5
1100

|
o
i

Heat flow/(V.g™")
|
=)

Relative mass fraction/%

-1.5¢

260 460 660 860 1 00(())
Temperature/C

2 TR KT DSC M TG ik

Fig. 2 DSC and TG curves of beryllium sulfate (5 ‘C/min in

air)
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Fig. 3 DSC and TG curves of precursor gel (5 C/min in air)
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Fig. 4 SEM image, XRD pattern and EDS pattern of nanoscale BeSO,4 from precursor gel calcined under 600 ‘C for 2 h: (a), (c)

SEM images; (b) XRD pattern; (d) EDS pattern
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gels at different calcination temperatures
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Fig. 6 SEM images of BeO nanopowders from precursor gels at different calcination temperatures: (a) 700 C; (b) 800 C; (c) 900

'C; (d) 1000 C
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