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Study on preparation and post-processing of high tap density silver powder

QU Xin-xin, WANG Lai-bing", YANG Zhi-xian, XIONG Ya-ling, ZHANG Xia, LU Kai-kai, HANG Yun
(ITP Co. Ltd., Wuxi 214192, Jiangsu, China)

Abstract: Silver powder was prepared by the liquid phase reduction method using silver nitrate as raw
material, ascorbic acid as reducing agent and gum Arabic as dispersant. Using the Taguchi experimental
design and the general linear model of variance analysis in Minitab software, the effects of reaction
temperature, dropping time of silver nitrate solution, pH value on the tap density of silver powder were
studied. The silver powder obtained under the optimal combination of parameters were pulverized by a jet
mill, and their properties before and after jet pulvrization were compared. The experimental results showed
that dropping time had a significant effect on the tap density of silver powder, and that the other two
factors were non-dominant. The optimum parameters were as follows: 35°C of reaction temperature, 90
min of dropping time and controlling pH=1. The density of prepared silver powder was 4.90 g/cm® under
the optimum conditions. The sample under optimum conditions were tested and analyzed after jet milling.
It was found that the particle size distribution of the sample was reduced. The surface morphology was
smoother and rounder than before pulverization. The XRD half-height width became larger due to the
decreased grain size. The tap density increased to 5.42 g/cm’, indicating that jet mill can improve the
quality of silver powder.
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Tab.1 Factors and levels for orthogonal design

S RT
KHE AR B(i C D
EPC)  Bfll/min)  (FFEFY) (pH)
1 25 30 / 1
2 35 60 / 2
3 45 90 / 3
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Tab.2 Project and results of orthogonal design

e A(BL B‘(?F%ﬁb'[l ¢ D RS/
EREPC) W Al/min) (FHEF)  (pH) (g/cm?)
1 25 30 1 3 442
2 25 60 2 2 4.54
3 25 90 3 1 4.72
4 35 30 2 1 4.51
5 35 60 3 3 4.53
6 35 90 1 2 4.76
7 45 30 3 2 4.39
8 45 60 1 1 4.60
9 45 90 2 3 4.76
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Tab.3 Variance analysis for tap density average value

V8 AHE  SeqSS  AdjSS AdjMS F P
A 2 0.002422 0.002422 0.001211 0.44 0.694
B 2 0.143756 0.143756 0.071878 26.19 0.037
D 2 0.003822 0.003822 0.001911 0.70 0.589
RZ 2 0.005489 0.005489 0.002744
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Fig.1 Main effect diagram of tap density average value



52

43 %

2.3 BRESEHRSRERERTES RS
2.3.1 KA

HERAESHAHE RIS, FERBOGRLEE
DRE S SR AT S BIRLEE AT, DL 2.0 #p
B YRLEE 34 Dsg=2.17 pum, Dgo=3.96 pm;
E Ds=1.74 pm, D9p=2.48 pm, *ﬁﬁi)ﬁ*ﬁﬁﬁj\fﬁﬁ
TNEEH o 1K 2 AR R A il SO 2 S sl
Uk 55 25 BE KR PR JBURE 2 TR R B AR R R L lf g
ks, AR R A H R RIORE S A7 A 22 T () 3R (A1 5
oo RT ARk, A BE e 04,

232 HRWENE

R FHAIR S22 2 AN e AR 2 00T 1) £ B R
TR PERT S IR %, S AT 4.90 g/em?,
MG A 5.42 glem?s BrREan MR EAE BT T
HORHIL, HET R A ES . B e
R IR T IE AN 10.61% . 31X 2 R M I 2 5 B -1
PRI/, B SR OB AT TR, RS
IIFEE HBERTE B B )

2.3.3 SEM 7

KH SEM WL B A S 40N il 25 I RE S SRR
RT3 fos.

ME 3@ ERTRITESA AT B H, SR A dE
PR A I, B —E FIERRE . X ATRE R
KA pH BARK, AL R s v sz 21306, R+
En A U A A RO, A 3(b) M s HI T
SATE W, FESERTEA R BRE, BRIZE L

R T s, U0 A OR A B G AE  E RT  RETE
MR,
2.3.4 XRD 437

Bl 4 2B SHON & BRSSO BT S 1)
XRD K3, S4RMFRME XRD EH BT, K 4
S AT RO B 23 ) S TG AL T AR B A (111),
(200), (220), (31D)AIQ222)&hEIA R, HEF ARk
DA 2 S5 R RRAE U, FERRRIE ISR B, 1 B 1145
AR & e R I, AiREm . X Ee Sk e f5
) XRD UG AIIL, Bt B o 5 it T AT S 0 () 2
o B B R TR, ARAE AR A =

D=K1/(f cos 6) (1

Hr, K=0.89, 1=0.15405 nm, g NF&E%.
ATTHE OB B S AR I ) SR RL ST (D) 43.10 nm,
SR 31,15 nm, RSB S R oL RSN
XA i EEA (10 Vi 1 2 SR A K

20 1

w
1

X
B BEE BFEH
= 101
E)
>

54 \

0_

T T
0.1 1 10 100

Particle size/pm
Bl 2 BRESHAA TR SIE RS KRR A0
Fig.2 The psd of samples before and after jet mill under the

optimal parameter combination
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Fig.3 SEM images of samples before (a) and after (b) jet mill
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Fig.4 XRD spectra of sample under the optimum parameters
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