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Research on Technique of Preparing Silver Powder by Using Ionic Liquid
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Abstract: In order to protect the ultrafine silver powder from the agglomeration, the preparation process
of silver powder in ionic liquid was studied. The ionic liquid was mixed with silver nitrate solution and
reduced under different conditions. The structure, surface morphology, particle size and size distribution of
the silver samples were studied by XRD, SEM and laser particle size analyzer. The results showed that
adding quantity of ionic liquids has a great influence on the morphology, crystallization and particle size
distribution. The best performance of silver powder can be obtained under the process conditions: 100 mL
AgNO; (0.05 mol/L), 1 g PVP, 10 mL ionic liquids, and reaction at 120°C.
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Tab.1 Plans for experiment

- HERER  WHER®R  PVP BT M
W (molV/L) AF/mL MIAR/g MAR/mL A/ C
1* 0.5 100 10 100 120
2" 0.5 100 10 10 120
3* 0.5 100 10 200 120
4* 0.05 100 1 10 120
5* 0.1 100 2 10 120
6" 0.1 100 2 10 130
7* 0.1 100 2 10 140

2 GREW®R

2.1 XRD HI¥MS 4T
B 1~3 20 BN AS R 3 bE 464 T BT 45 R G i
XRD K%} L

. %
16001 i
#
14009 3¢ . 1
ol N
1200
#Ag
10007 1 * AgCl
& 300 |
Sao x|l
= Ot Mt e st
400-
2004 1#
L
20 30 40 50 60 70 80

20 1(°)

B 1% 2°F1 3R I XRD EiE
Fig.1 XRD patterns of 17, 2% and 3" silver powder
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Fig.2 XRD patterns of 2, 4* and 5" silver powder
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Fig.3 XRD patterns of 5, 6 and 7 silver powder
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Fig.4 Particle size distribution curve of silver powder

®2 RS SH
Tab.2 Parameter of particle size distribution of silver powder

Dss Dip Dy Dss Dy

DlO/D90 DZS/D75

G
/um

1”666 248 42 959 1252 020 0.44
2" 229 071 133 353 484 015 0.38
3 1161 323 639 186 2625 0.12 0.34
4" 146 053 091 211 276 0.19 0.43
5 156 0.60 1.00 221 285 021 0.45
6" 167 0.61 1.04 242 317 0.19 0.43
7" 235 0.83 144 344 456 0.8 0.42
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Fig.5 SEM micro-morphology of 1*~7 silver powder sample

ST S5 AR BUR HEAT I E IR KR
N 3.6 um, e/ NEURLR SEA 0.8 ume 27 4R B K
FR SR 1.5 um,  H/NBRR SN 0.3 pm. 3700
BRBRLR A 7 um, SNBRR SN 1 pm. 47
B BRI RSN 1.2 um, H/NERR SN 0.2
um 9K . SR R CBUR R SF Y 1.4 um, e/ N0k
A 0.25 ume 6" HUR BRI R SF N 2 pm,
ANBRER A 0.4 pme 7B ORI S 2.6
pm, H/NERR A 042 pm. HE5R TR S 2 A

VU ARHE B, BN JURL 2 AN R 5 AR AR B3
ML L SB0 GE R, 4T HURE MORLEE K/ Bk
JE o A 0T et Xk B SR o

3 4t
25 E4yHT, 100 mL ) AgNO; (0.5 mol/L), JIA

1 g PVP, I 10 mL B 74, 120 CHIMREZ T,
Ag M R4 R B 8, b/, A, BTk



952 1 FRENSE. PR B RS &40 T 0% 17

PRI N B St R K 45 K 1R RS 2 M 3 G o [4] Kreibig U, Vollmer M. Optical properties of metal
clusters[M]. Berlikn: Springer-Verlag, 1995: 1-2.
SE MR [S] HHIL, BRI, T, 5. ARG AURAEIVD-
(11 fTACR, 27, AUk R &SI (T]. o ER AR, THLARIA R 2%« PERE SGRAED]. H A 2E Tk,
2001, 7(3): 45-47. 2004, 34(1): 57-61.
He F, Li Y. Application and preparation of silver Jiang H, Xu G, Fang Y, et al. Preparation, properties and
powder[J]. China Powder Science and Technology, 2001, characterization of inorganic nano-scale materials[J].
7(3): 45-47. China Surfactant Detergent & Cosmetics, 2004, 34(1):
2] WEHR, OOk, BIKE, F SRR A REOR f 57-61.
#[J]. Bt4JF, 2012, 33(2): 30-35. [6] EWtE, TF. BFRAARRKMNEBRD. )R T,
Huang F, Li W, Xiong Q, et al. Preparation of flake silver 2009, 25(10): 33-34.
powders with high diameter-to-thickness ratio[J]. Wang L, Wang P. Research on the application of ionic
Precious Metals, 2012, 33(2): 30-35. liquid[J]. Guangxi Journal of Light Industry, 2009, 25(10):
[3] #F K, R, 5kormsE AR T kT & g0 33-34.
KR MORMIFFE 2R, 1997, 11(1): 104-106. [7]1 kR, KT, BRI BTRERSE. a5
Peng Z, Wang G, Zhang L. Nanometer-scale silver R WWF#E, 2005, 26(2): 7-12.
powders prepared by diamminesilver ion reduction Zhang Y, Li C, Bao F. Classification, synthesis and
method[J]. Chinese Journal of Material Research, 1997, application of ionic liquid[J]. Chinese Journal of
11(1): 104-106. Chemical Education, 2005, 26(2): 7-12.

K ok sk sk sk sk ok sk ok sk sk oskoskosk sk skoskoskoskoskoskoskoskosk sk sk sk ok ok ok oskoskoskosk sk sk sk sk sk kok ook oskosk sk sk sk ok

E IE

AT I (2014 555 35 B4 1 WD BTl S (Ag-Cu-Al-Y &4 7E NapS % HIJE A7 A 70,
HELUH (EEEHE TR 9’5 BN 2014BACO3B0S.
B FEERT KRR, FEEE IR,



