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Nano copper powder produced by chemical reduction under
ultrasonic field and its influence facts
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( School of M aterials Science and Engineering,

U niversity of Science and Technology Beijing, Beijing 100083, China)

Abstract: The preparation of nano-copper powders by chemical reduction were studied under ultrasonic field in the solu-
tion. The results show that, under the condition of the existence of the encapsulations and ultrasonic field, by the select-
ing suitable composition of the CuSO4 solution and reducer, the copper powder with diameter of less than 100 nm. The ul-

trasonic power, cooling manner, reaction time, pH and reaction temperature have effect on the diameter and transform

rate of copper pow ders.
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Table 1 Preparation of copper nano powders under different conditions

P(CuS04)/ Reducer concentration/ . Reduction
Reducer o 1 A ccelerant Encapsulation .
(gL ) (gL ) condition
KBH4 20~ 25 1-10 Suitable amount 80 C, ultrasonic
NaH,PO, 20~ 25 15-20 Suitable amount Suitable amount 80 C, ultrasonic
HCHO 20~ 25 37%HCHO Suitable amount Suitable amount 80 C, ultrasonic
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Fig.2 TEM image of copper nano pow der
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Fig. 3 Particle size distribution of

copper nano powder made by different reducers

(without encapsulations)
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Table 2 Particle size distribution of 1—KBH,
copper nano powder made by different reducers 12t 2—HCHO
; ] 3—NaH,PO,
(without encapsulations)
Reducer d( S;nl)/ d( S;HS)/ d( 3;119)/ o\\; ol
KBH4 0.536 0. 744 1. 408
NaH,PO, 0. 120 0. 170 0.312 4t
HCHO 0.226 0.352 0. 684
D(4,3)/ D(3,2)/ Specific surface 0 1
Reducer Hm Hm area/ ( m2e g 1) 0.01 0.1 1
KBH, 218. 801 15. 394 0.39 Particle size/um
NaH,PO, 6.611 1.832 3.28 ‘ .
Bl 4 3 B i 700 i 4 BB RRL A% 23 A7 (I A28 711))
HCHO 1. 749 0.816 7.36
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Fig. 4 Particle size distribution of

copper nano powder made by different reducers
(with encapsulations)
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Table 3 Particle size distribution of
copper nano powder made by different reducers

(with encapsulations)

Red d(0.1)/ d(0.5)/ d(0.9)/
s Hm Hm Hm
KBH, 0.034 0. 061 0. 106

NaH,PO, 0.033 0. 059 0. 102
HCHO 0. 034 0. 061 0. 106

D(4,3)/ D(3,2)/ Specific surface

Reducer 2, -1

Hm Hm area/ (m~*g” )
KBH, 55.582 0. 546 11

NaH,PO» 4.070 0. 170 35.4

HCHO 0.122 0. 106 59.5
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Fig. 5 SEM images of production of different reducer
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Fig.7 Distribution of copper nano
powder under different cooling methods
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Table 4 Particle size distribution of copper

nano pow der made by different cooling methods

. d(0.1)/ d(0.5)/ d(0.9)/
Cooling method - - -
AC 1. 040 1..533 2. 627
RC 0. 894 1.242 2.178
D(4,3)/ D(3,2)/ Speoific surf
Cooling method iy G e pesiis 2sur‘a(1:e
Hm Hm area/ (m™*g” )
AC 3.349 2.557 2.35
RC 21.070 4.011 1.50
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Fig. 8 Particle size distribution of copper
nano powder under different ultrasonic pow ers
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Table 5 Data of particle size distribution of
copper nano pow der under

different ultrasonic pow er

Ultrasonic power/  d(0.1)/ d(0.5)/ d(0.9)/
kW Hm Um Hm
No ultrasonic 0. 766 1. 170 1.991
400 0. 037 0. 067 0. 127
800 0.034 0. 061 0. 106
Ultrasonic power/  D(4,3)/ D(3,2)/ Specific surface
kW Hm Hm area/ (m** g™ ')
No ultrasonic 2.393 1. 904 3.15
400 1.318 0.538 11. 20
800 0.122 0. 106 59.50
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Table 6 Transform rate of CuSO4 under different reducer
Specific surface area/ (m** g~ ")
Reducer G aog/ (kJomol™ ) K, T ransform ratel %
No encapsulation Encapsulation
KBH4 - 727.68 1.341 4 75.32 0.39 11.0
HCHO - 193.38 1.081 2 75.13 7.26 59.5
NaH,PO, -31.11 1.012 6 66. 27 3.28 35.4
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