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Preparation of silver particles with nanometer ZnO particles dispersed
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Silver, nickel, palladium ¥ & FEHYAEL A7 2 AA 42z219] d8
2 AMg-E3T Q. 53] silver QA= relay, contactor, circuit breaker %
switchgear component G ollA] electrical contact A EZA] ®o] o]&-51gt).
Silver contactollv= A713 2 2] MNHA] DA arc erosion & WA|EL7] 93
A%2] oxide & Vg FHJMAEA EA7LA= cadmium oxide 71 ®o] -
Ao} cadmium oxide o] Fud A WA= =4 w8 zinc oxide L}
tin oxide o} #& AEAES] AFHT i1l

Silver contactoll A] o] <Ql A7 @ JAAH HARL A7 Y= silver o
oxide YAES] ¥ EHUEL, AT Y2 =27, dense § YA}, silver &) ZnO
Ao g {AF 38 TS 87 7129 silver contact B A ZE W
Helle 7IAAA &, T3, freeze-drying Fo] At ZIAAJ] EFHL A
2 OE 4AY a4 Efol olgx, F7HE oxide YA W) silver o 5
A ductility 7} JElA]e @He] ok FH WL EAINY] M2 dE FHA
4£% fFo U 2AHAL Zte dAE A AzVE o3, dFe] &)
ALE-0 2 A3 B89 A {9 EAAH-E /1A Uk Freezing-drying
S FA H Pol MR U8 AHE £:F QAF AR EFdn F4£ g
2 milling I-& YRE = @HE 7IATUY. ol EAHEY A
oz Hd A7l A Yy T3 T2 AZ2E FAY Ade] AL
Hu o2). A7) 3eEHQ sy fojd BAME oxide YRS Ao 3}
3FAQ1 W o] 23 silver YAEE ZRAITIE WHelth o] ¥H-E oxide ¢
259 Bt F2 AR 3 3ol Ha nd G oxide YRS WA it

2 dFdMe YeuE Z7|9] Zn0 YAEC] A B4HEQR, dense 3}
o 73U 1 pmA7]Y silver JAEE F2ol= §d9 289 BT A&
el 93 AZE3, Ag/ZnO E§dAe] A4 7|75 ZAIAH.
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Silver contact A& 2] A|Zd+= 1.7 MHz 8] AFF S v 2850 57
g AT ERdQ F=2el= g2 Jkvulg A7) Zn0 JAES
silver nitrate 7} =Zol3e FFFol ZEHE o] 83] EAAA Az,
Yieolg ZnO (ALY} FRolm fHL FHEAIIE B A dFF
FEE fAsg Y. ZnO JAELS filter expansion aerosol generator (FEAG) o]
9} 3)A] zinc acetate 842} FF GE Yol oA AZEHUU34] E5FF



942 SHEHTe) ol B3 $4 427 A 12 1996+

2 vjo]laE =A7)9) zinc acetate W] MAAHEL AR FAHHA =4 HiolH
A719] zinc acetate . ©]5-01Z nanophase ALEo] FAHTE o] YAEL
zinc acetate 7} & EHEHWUA U & ZIAEY ¢l &AM Edo] dojud
<30l A Unrvly ZnO YAES FAFth. FEAG process oA Azd Y
ojg ZnO YA FA7|= ¥HE7] 2%, 4o F/F T 9L ¥ed{s]
Fig.l & & A7 Al8H ZnO JAE] TEM AlZeln, A& B 3
71+ 12 nm o]t}.

Silver ¢} zinc oxide ¢ A= vl 3, 7, 13 A YAESL A=Yt 2z}
zte] 73 Q- ol A| silver nitrate ©] %%+ 0.24 moll 2 RAAFI Zn0 YA}
&g AIAFIHA FAF v E 2AHAY. FWIARE Ag 29 92 1
o 4A 37 98 ALE AMEE 10 min 22 EHFAY. old JYAE
9] W71 A FAIZS 1ol WY 22 1R FE AFAAME
silver nitrate 2] QAT B39} Ag 2o IS 93l 800 °C 2 /FAFIL

AzxE JAES % ol 83l AT L Ag & ZnO AA Q] AV|E
Z23}4t) Centrifugal particle size analyzer £ ©o]§3le] JAE2Q HF FV]
= 2339 ov, SEM I TEM £ |83l JAEe] #9 L 58 &3}

Ath. Multi-point BET methodE o] §3dle] A5 RS 243te] ¢at

£9] dense ARE FA3F

ggl: 21 ——‘_’—i

Fig2 = 800 °C oA Ag/ZnO A ujo] @& JAE2] XRD pattern E°]
th. 2E AFHGA JAEL &FF silver o} v]F2] Zn0 AFER o F 9
A Ak AgZnO 2] AzH|7} F71e4-E silver peak ¢ sharpness F7he
silver A 9] A77} Z71gE HoErh. XRD peak 9] 3H Eo g RE
scherrer F4lo] 23 AlAbeEl Ag A9 Z7= AgZnO o] A7} 3414 13
74A HE W 23 dlA 30 om 74A] F7HTE 1 olfire AFH o] Y ulH
=719l ZnO YAHEo] Wo] EATLE silver AR AL W3] g0l

t}.

SEM 2 TEM At &3t A3 Ag/Zn0 o] Ao FaAA FAF =27]
¢} 37 E¥7} &L spherical & Hu) YAEo] ARHIYS ST ¢ 4 Utk
o]2)§t Ag?Zn0 EFJAEE& WirlH 719 Zn0 AEC] vF H7tE o
% 4% silver nitrate §-§o 2 HE P2 2 PR &8 o o3 #
2 BE @ XM AR silver A skE g8 AR B2 7 AHH6]
olg]¥ Ag/ZnO YAte) A3l HWHL &43F silver YAI}= E el heterogeneous
precipitation ol 23} silver 7} ZnO JAE HH MEHEA JAEo] AXH
7} W& ojct.

Ag/ZnO ¢} AFJujz} 3ol 13 71A F71% o centrifugal particle size
analyzer 2RE] 4L UAHEY HA A7|E 1.24 A 0852 ZA3AT ¢
A5l RAAL AgZnO o AFJu[7} 37 790 9o Ztz} 583 282 HL

2 7} TEM AR L E8AMT o Zo] 71535 0] solid 3 AgZnO =¥ ¢
AEo] AMREASS & 5 At AgZnO & A7} AL Ao B o
FA9 gJAtsol AxH olfe AHYA Yievlg] F7]|9 ZnO JAEC] W
& %o Bt B seed 2A 243 silver nitrate o] YA WHZ 2] FHA
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£ WAE vAlF silver 2R E0] ZnO HW¥o| AMEZE7| g Folct. o]t
A Fig2 9o XRD ZAxel YA

el AAES v o 2 Ykolg 27|19 ZnO YAHEH silver nitrate & F
FolE Ao gHy BT AR Yo 8] AgZnO E§F JAEe] Axse=
4 Figldol YeliAdct. ZnO JAE-L XTI vlo]ag A7]|e AFESL
T2 A Gujgl Eo] PEEHUA silver nitrate £0] ZnO EH A Fo] Yo
b, A2 9 silver nitrate © G 9} 3o o3 Ag 7} AL

ZnO 9} silver nitrate TRolx fHokeo] BEE R Yo o3 AMzd
AgZnO 23 R1AHEL Ag 7} ZnO EWd A3 ZREHA o] Ag o §4
Q1 AEL ductility & FAHFE EF Yevlg F719) Zn0 JASE AE-
oz MZ E AR UAEY ZIAAHA TS % AgYZnO YA
AzRh JAES] BATE Y F Y= Aol Add. A7 A 7Y
ylh o thako] o] Alg o g 23le] A zE YA BLER FoldESs U
3, Y3 FEL Y3 we AIE AMEe 3EY FAQA vidyg BB
23 e Sz E9HE AMREe 94 3 3FE AL Ao

FZole Mo &3 BR AR Hol 7 AgZnO EF YA A=z
g Fe] 3hi= scale-up EAolt) ol F EAFHLS HAA AX FAH o]E
=3 Qe thFe] A3 WA A7)+ pneumatic nozzle I L FANE T
Q2 g8o] st =g A 289 BT AR 9 scaleup off i

Eo] Ay Fd Ut T T E 932 B gdF RAEE Ze AgZnO
B3} AEE AxE] A e A FAd FHE Ze YxvEH 2
71¢] ZnO iAol o Alzoldtt.  7]&9 Jkuly (A Ax FHLE=
inert gas condensation, CVD, sputtering, wet chemical method 9o ©%§ 374
o] dFHIYeY 5 b AL Ao EAFYS tAL Utk B ATl
X A}8-8 filter expansion aerosol generator(FEAG) © 94 33U £F A&
Hoj o3 e 5o tFe ykuly A7 ZnO YAES] ARVt 7HF
& ZAAoltt. o] A= NA L scale-up o NI A77F WY Fojrt
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Fig.1 TEM photograph of ZnO particles  Fig.2 XRD pattéhs of Ag/ZnO particles
prepared by FEAG process. prepared from colloidal solutions

by ultrasonic spray pyrolysis.
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Fig.3 Schematic diagram for the formation of Ag/ZnO E-%} particles
from colloidal solution. by spray pyrolysis.




