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Effect of Heat Treatment Process on Particle Size and

Uniformity of SnO, Atomized Powder
XIE Bin, ZHOU Haitao, DUAN Haiyang

(Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract ; Incomplete oxidation nano SnO, powder with tetragonal phase was prepared by arc plasma process with Sn as raw ma-

terial. The relationship between the growth rate and the temperature of SnO, powder was studied by different heat treatment

process. The original SnO, powder was heat treated with different temperatures and holding time. X-ray diffraction (XRD) and

scanning electron microscope (SEM) were used to analyze the compositions and morphologies of the samples. The experimental

results showed that the grain size of SnO, powder prepared by plasma atomization increased in two stages with temperature, and

the proper heat treatment process could improve the particle size uniformity.
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Fig. 1 XRD patterns of original nano SnO, powders
22 BERItE

R T CE R AR EE (4 5 R AR
FIFALFE T2, SR BT Je 3 A X TR R
AR IEARE

D=DyKi - exp(-Q/RT) (1)

Horp D R RN, Dy R IR fb R R
INCK R e A B R, Q R S AR A K
fEie , R NBIR 2L 2 WAL, T AR B

RS AR KBSl nD-1/T A,
ARG AR A K TG feRE, AR RN, Sh
2% SnO, MK, 76 AS [ i BE v [l P ok ) A K
FARAR—FE, B IA DEF R AR E T &k
B AR AR T AREAS R R N Ak
B A A IS AL RE , e A B EAL B R Y
PUCFRT 20, B TR R v e 2% i 20 /N JORE 9 T
A RES AU (1 15 AL REAN [R] , T 3 3 76 83 AT £k
BB R R PR Ui LA R il 2 5 3 194 R Ak L9k 2 o
AR EE B A1 . TR R A SR IR K
K B ZHA IS I R BN L 1, #Akb 2
T2 400~ 1 400 C A TR 3 hy ARAEAR]
T TR e R AR KN KX (1) 2 A
JRAR B AR I A K TR R M 2 1 (DLIEL 3)



536 5 3 W B

T2 PR R T 20 AR B 55 AR K8 2 PR R 9

1D

(a) RAEHRA

(b) JR46# KB

2 2 FRRAKHRA SEM EE
Fig. 2 SEM images of original nano SnO, powders
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Table 1

at different heat treatment temperatures

HREE/C IR A/ (m’/g)  JRIGRIAR B/ (m’/g)

0 23.480 10.730
400 19.520 10.060
600 13.702 7.531
800 10.144 5.670
1 000 5.850 4.040
1200 1.500 1.550
1 400 0.335 0.355
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Fig. 3 Crystal growth activation energy of the original nano SnO, powder



- 10 -

2021 4F 6 A

(a) 900 °C (b) 1200°C

(c) 1350°C (d) 1450°C

4 FREIHAMEEE SnO,#KHEY SEM BE

Fig. 4 SEM images of SnO, powders with different heat treatment temperatures
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Fig. 6 SEM images of SnO, powders after heat treatment of 1 350 °C for 3 h and 1 200 °C for 4 h
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Fig. 5 SEM images of SnO, powders with different holding time at 1 200 °C
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