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Preparation of Spherical Ultrafine Copper Powder and
Its Oxidation Resistance in Air
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Abstract: To study preparation of the spherical ultrafine copper powder with liquid phase reduction, moderate
reducing agent vitamin C and strong reducing agent hydrazine hydrate, potassium borohydride and sodium
hypophosphite were used to reduce copper sulfate respectively. In contrast, vitamin C was expensive, and the
pH value of the reaction system affected both the reactant phase and the product morphology, resulting in an
uncontrollable reaction condition. The copper powder prepared by sodium hypophosphite and potassium
borohydride respectively present irregular morphology and poor dispersibility. While the copper powder
prepared by hydrazine hydrate was not only spherical in shape, but also uniform in size and had good
dispersibility. In addition, the oxidation resistance of copper powder in air was enhanced by adding corrosion
inhibitor. The results showed that among the four corrosion inhibitors, oleic acid, benzotriazole, gelatin and
gum Arabic, gelatin has the best effects on enhancing the oxidation resistance of copper powder in air. Among
them, with hydrazine hydrate as the reducing agent, pre-processing using gelatin with the addition amount
equal to 5% of the mass of CuSO,-5H,0 results into the formation of spherical ultrafine copper powder with a
smaller particle size, which can reach about 30 nm, and has better dispersion.
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Fig. 1 Copper powder samples prepared by Ve reduction of
copper sulfate: (a) XRD pattern (b) SEM image
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Fig. 2 XRD patterns of copper powder samples :

(a) prepared by reduction of copper sulfate with hydrazine
hydrate, sodium hypophosphite and potassium borohydride,
(b) prepared by pretreatment with different corrosion

inhibitors (for 30 d)
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Fig. 3 SEM images of copper powder samples prepared by reduction of copper sulfate with different substances:

(a) hydrazine hydrate, (b) sodium hypophosphite, (c) potassium borohydride

22 TR EMNAEEMFIEE

FEASS Y, O T Ik B E 27 B R AR AR R 4R A
1Y E A 38 R 23 70 ARy 3R TS I — o B W 22 ok )
TR Z R R AL B L BEFH A28 R A <
2 W . BTA F1 GA,

27 30 Ak R AT AL BE A S A B FR O S

AL A 7E 5N T4 K 9 okt 550 a0 A 22 i TR ] v
WY BRI A 5 A HEE F 45 RS B Ok
VG A R R T RV T 24 h, BT T
22,1 a4 K 2(b) &Pk CuSO, - SH.O Jit i 1
10%43 M FRBCH R A S \GA JFI BTA (2 i i) , it
AT R AL B, 52025 A S A5 04 8RR 43 ) T s A



EAg] W A BRI R AN Y SO P A A IS 625

JifE 30 dJ5 A9 XRD K3 . AL 2(h) AT, BH i il
BTA 1E 28 ioh 570 28 47 A7 Ab #1 5 XRD [ 3% ¥ A 5 jgt
Cu I A7 5 06 , FEAR A CunO A7 5 06 B, 156 B A
JiE 1 BT A fi % 1ok 70) 1 658 52 B4R B3 1) Bt S8 A0 1 5 i
GA R, LA MR i XRD B 7E 20=37°4b 4
LA B 1Y Cu0 1 TR F1 GA #4175 26= 32° .
20=34°Kb IR AT A T/IN B Cu0 15 158 B A7 35 434
WAk . RO, AR R 21T, 2 ol 7] vl 7R R
GA T A BT A AL PEAS Q0 B i IR A1 BTA .

PET 4 2 A 7] 92 foda 790 75 i A 380 ) A5 0% ) o Tk
30 d A SEM Bl . FH BRI, vt 12 R0 B Jis i A 4 o
15 B T2 B0 180 SR RO 0K, K/ L 38— , R AR
I3 A} 80~180 nm, WL 4(a) Fl(b) ; GA Fll BTA Hij
Aab B A5 1 4 T SRR BROE | D O BLAR K,
SyachER 2 WL 4(e) FI(d) o

PHIL, 254 & 2(b) Fn &l 4 0] 01, B eV A 2% ok
TR AL 3 AT 38 FH T 7K B VA A D A 1 A i £ 3k
ARy 2 b P AL

B4 {8 P N (5 28 g 5 T b 3B 5645 B 8 44 SEM R -
(a) #IE&, (b) BARZ, (¢) GA, (d) BTA
Fig. 4 SEM images of copper powder samples prepared by
pre-processing using different corrosion inhibitors
(a) oleic acid, (b) gelatin, (¢) GA, (d) BTA
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Fig. 5 (a) XRD patterns of copper powder prepared after
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Fig. 6 SEM images of copper powder samples prepared by
post-processing using different corrosion inhibitors:

(a) oleic acid, (b) BTA, (c) gelatin, (d) GA
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Fig. 7 SEM images of copper powder samples prepared with
different addition amount of corrosion inhibitors: (a) 5%,

(b) 10%, (¢) 20%, (d) 25%
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