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Environmentally friendly preparation of silver powder via irradiation

LIANG Mengmeng LIANG Ying FANG Bin
(Institute of Nuclear Technology and Application, East China University of Science and Technology,
Shanghai 200237, China)

ABSTRACT Silver particles were successfully synthesized by irradiating silver oxalate in deionized water under a
nitrogen atmosphere by using the electron accelerator and by changing the pH value, absorbed dose, and structure
inducer. Further, the silver powders with different particle morphologies (e.g., granular, rod-like, and lamellar-shaped
particles) were investigated by field-emission scanning electron microscopy and X-ray diffraction analysis. Under the
condition of an absorbed dose of 4 MGy and pH = 6, silver powder composed of rod-like particles with diameters of
about 2 um and lengths of 5~10 um were obtained with the organic amine compound induction of CS005 or CSH100.
Further, silver powder composed of quadrilateral flaky particles was obtained with the coexisted of CS005 and BTA,
and silver powder composed of a mixture of triangular and polygonal lamellar particles was obtained with the

synergistic induction of CSH100 and PEO200. Under the condition of an absorbed dose of 4 MGy and pH = 9,
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spherical silver nanoparticles with diameters of about 20 nm could be obtained with the CS005 and lamellar mixed

silver particles with diameters of about 100 nm were synthesized with the CSH100. Under the condition of an

absorbed dose of 8 MGy and pH = 9, lamellar mixed silver particles with diameters of about 100 nm were obtained

with the CS005 or CSH100.
KEYWORDS Radiation, Sliver powders, Morphology
CLC TL69

BB VAR T R R B B 7y, AR AT
HATZ Mg AR RSB35 1 ZERAS
7], i 2 2 AR T SRR OB T ) 2 AL 2
R, e i ) 25 A RIS R BT L Tk
B ERT, OB R v A SR
L WA OGRS HUMBT S #or
fATE AR A Ho,
RS0 SRR B ZOR B, b RE S %], Tk b
i) & AR R LT v . (B R B R A AL 5
AN DRAPFVSEAL 2R, AFAE KA A F
W, e ARy B IR AT R BRI AE . JEHGR K
Ay, Ko BIRAJEAEERIRME, TR AR
WAL ESR, BRSO ORI AR R,
BRI A BT BeAh, o B RR A R R AL
MREEE TR, AUSA T i Jem g, K
BE, R TF BB R 2% E I35 IR R ] 48 T3 V2 ROk
EERF T L RS RE T — R
AE FL T PR R S 3 IR R AR ) 2 AR A DT 1, 1B A
i B AL SA IR ST, 9> TR E A SR A AE A
B S AT R AR S I =2 o, AR 18 S 2 ) e
[ 1) BEARARAEAE a5 P 7L T ©°Co s HL -
A R ) A R B DTV, IZIE R AN S IR AR Y
O, AN G A 2 IR IR, T H S R e
NG TR WA, P AT A7 B EA%
R, D il g SR gt 7 — M A R A 1%
AR 8R08 P2 35 42 4 ] 6 RO AIT 0 2038 AT 1R

AT TR T I A R A IR IR U535, DL
FRARNARIE, AN, FIRIRES T8 H Hi 2k
TRERF, I IAAF] (SR, R
TAFFESIEN -

1 MRISEE%E
1.1 KF5HH
HERER: odrdl, B slnaRAR; B

FREN: oriall, REERHEARAR: TR,
R4 FE(PEO200): A4k, KRS A IR
AF; KN ZEMBTA): ohrdl, Lilg2EKd
B ARAR Ll otral, EimgEih il
FHERAA; AYZIEY CSH100. AHLZILE
Y1 CS005. 277K BigEYIA B R A RA A .

1.2 {YE8

s ds: BBl GI-Z, 2 MV;
B M R HAR By EEA W] AUW220 BY; B5OHL:
IR DA A PR A B TGL-20M;; 8 75 %
BYEA: RiERL S A A TR A F SK3300H;
PERT A Rl —ERE IR IR AR B2
T B ERSOABRA R DZF-6050 2Y; i
KB B2 (SEM) : 3£ E FEI A @] Nova
NanoSEM450 B!; X SfEATHMU(XRD): HAEE
IR F D/max2550V %Y,

1.3 $RERHIHIE

POERMFERNE T EB KT, 5 EEN
TR AT, AR 740 73 39 F 25 88 /KA Fe 7K
CEFEYE. Hh)E, BB A OERRE A, FRET
BRAE BT

1.4 SREEVERSTHIR

B # A ER AR 0.06 g, I 50 mL 25 517K
SIEUAE], I pH E, 2 BIUMAA
R T, SRR BRI SR B R R O
RS, AR 2 min HERESEE S . Kk
[ EE AR EARE R RS B, BT
RS HRREAN 8 mA, TEAIE%R A 2 MGy/min T,
AT ). RIS s Uik, KRS
(IRE S LT AR ) 2 A i 119 s AR 2R (1) 2 ol
I HE B[R] L3 1

030301-2



R AR 5 SHE T %

K1 RPER AR

Table 1 Composition of reaction systems

FE b TR /g pH & iK% / g i 1E] / min SEM R
Sample Silver oxalate pH value Structure inducer Time SEM figure
a 0.06 6 CS005(0.2) 2 2a

b 0.06 9 CS005(0.2) 2 2b

c 0.06 6 CSH100(0.2) 2 2c

d 0.06 9 CSH100(0.2) 2 2d

e 0.06 9 CS005(0.2) 4 2e

f 0.06 9 CSH100(0.2) 4 2f

g 0.06 6 CSH100(0.2)+BTA(0.026) 2 2g

h 0.06 6 CSH100(0.2)+PE0200(0.026) 2 2h
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Fig.1 XRD pattern of Ag powders
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Fig.2 SEM images of Ag particles via irradiation
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