517 551 PEEREEFIR 2007 4E 1 A
Vol.17 No.1 The Chinese Journal of Nonferrous Metals Jan. 2007

XEHmS: 1004-0609(2007)01-0149-07

M5 55 # o0 A I S B A SR R EL T A=

NER, WNEF, FRE, AFF, KER

(PEIRE R RbA Y TR, K 410083)

1 E: RHEFEAOREE, WAL S BAARAT T RET. BT FRE. MREK
WK RS . A EAREE D& IR SR E SR BN = b SR RLRE A AT . T R
UESE, W53 R iR S A AR BRI G S AR B e AR AT T2 B I i 5

KR SRR R WRE RGO, B

PESES: TF 123.73 SCERARIRED: A

Morphology control of micro-sized spherical silver powder
prepared by spray pyrolysis
LIU Zhi-hong, LIU Zhi-yong, LI Qi-hou, WU Hou-ping, ZHANG Duo-mo

(College of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Micro-sized spherical silver powders were prepared by spray pyrolysis of aqueous solutions of AgNOs, using a
spray pyrolysis apparatus with an ultrasonic atomizer. The effects of furnace set temperature, concentration of aqueous

AgNO; solutions, power of ultrasonic atomizer and flux of aqueous AgNO; solution as well as carrier gas on the

morphology and particle size distribution of silver powders, were investigated systematically. The results show that the

technique of spray pyrolysis for preparing micro-sized spherical silver powders has the prospect of application.
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Fig.1 Curve of temperature distribution in furnace(a) and
experimental apparatus of ultrasonic spray pyrolysis(b):
1 Silver nitrate solution; 2 Flow meter; 3 Ultrasonic nozzle;
4 Ultrasonic generator; 5 Temperature controller; 6 Control
value of carry gas; 7 Nitrogen gas; 8 Quartz reaction tube; 9

Resistance furnace; 10 Powder collector
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Fig.3 Particle evolution model of spray pyrolysis of silver

nitrate solution
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Fig.d XRD pattern of silver particles prepared by spray

pyrolysis under controlled condition
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Fig. 5 SEM images and XRD patterns of silver particles prepared at different furnace set temperatures: (a) 650 C; (b) 750 C;
(¢) 850 °C; (d)950 C;(e) 1050 C; (f) 650 C; (g) 850 C;(h)950 C
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Fig.6 SEM images of silver particles prepared at different concentrations of silver nitrate: (a) 0.2 mol/L AgNOs; (b) 0.6 mol/L

AgNO:s; (c) 0.8 mol/L AgNOs; (b) 1.0 mol/L AgNO;
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Fig.7 Particle size distribution of silver powders prepared at

different concentrations of silver nitrate
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Table 1 Calculation of particle diameter

Concentration of Surface tension of Density of silver / 4 Y
silver nitrate silver nitrate nitrate solution/ Mag Pag 3 M, P
. -3 . -3 -1 -3 kHz (kgm™) pm pm
solution/( kg'm )  solution/(10 " N-m ") (kgm ™)
84.935 73.4 1069 60 107.868 10490 169.87 39.131 6.75
169.87 74.0 1139 60 107.868 10490 169.87 38.416 8.35
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Fig.8 SEM images of silver particles prepared at different atomized power: (a) 1 W; (b) 3 W
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Fig.9 SEM images of silver particles prepared at different flow rates of silver nitrate solution: (a) 3.0 mL/min; (b) 4.5 mL/min; (c)
6.0 mL/min
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Fig.10 SEM images of silver particles prepared at different flow rates of carry gas: (a) 2 L/min; (b) 4 L/min
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