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Table 1 Property and utilization of silver-coated copper powder with different morphology

Morphology Property Utilization
Spherical silver-coated copper powder is nano or micron-sized; it is used to
enhance the density of the sintered body by filling the voids.

Flake silver-coated copper powder serves as a supporting filler to enhance the
Flake strength of the sintered body; it has better electrical conductivity compared to
spherical silver-coated copper powder due to the facial contact.
Dendritic silver-coated copper powder has multiple points of contact, resulting
in a better conductivity compared to spherical silver-coated copper powder;

however it experiences significant shrinkage during the sintering process,

Spherical Photovoltaic paste
Electronic device packaging
paste

Conductive adhesive;

Dendritic Seldom used in photovoltaic

forming a loose structure.
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Fig.1 (a)SEM image and (b)EDS spectra of spherical silver-coated
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Fig.3 Formation mechanism of core-shell structured silver-coated copper particle via one-step spray pyrolysis®

2.3 EEE

P E PR AE TR B T, 8 A SR R
JRLA T VR H )R S SR BB AR R L A A
RIS R

AR SR HE . IRPERE 007, RerEdE &R K
AR, B R, RAER S, (AP ERER T dn fi,
GGG R . TG, B AT PALEE: —Fh
MUER A ARUTRUE —Fl AL R, (B AR T
595 7 FARERRTRUE R SRR T, B
7 A R B AR AR O SR T BTS2 o A 2 524 BR TR L
R[4y N Bk 510 5
2.3.1 Bk

BRI AR AR AL 22, 3 AT = )
HRAE FA IR B4R 2 TR AT HH W A 2 00 7 4 KB N
TR R BRAR AR, B R E B o 5 R A E
S

SR AN NG 4557 () B i ) 2 AR B R ) 5 AR RS
BRI B 5 AR ARy, OB e R B RIS N &
A, EHERNEK. FHE KM AT, X 4
T ERE AR 8, BRSBTS
SEN AR EERY, WK 4 Frm. Bkl s
AR R R 22 B & S H R, GFE 2 PR R
pH B HUBLA 5.

i 7 A B P B ot — AR 5 7 AR AR
HRY AT IV T, 45 SRR I R AR AR AR L

R, AT . PR R PR R
TRIKIE R THER pH EXTPEE T FERIRE T, S5 RR .
2 pH HYE N 11.0-11.5 B, BEEISFETCVE . ToHERE,
pH {EId /N, MRTEEA L, AR TR K,
4 pH d S SBURAS G B A RE, & HIVEMm A
BEI R o SR FH H A A 75028 600t 525 (1 AR B -t R i 1)
B, ARG Il EDTA A AT, B Huidkiil &R
Wky, WHIEEKY] EDTA HEDK, EDTA FES54ERM
Cu* &t , FMTEMBIMIEAZ R #E1T; EDTA fl&E
Hi) EDTA 5 Ag' 4 &, BREHRBEE, EZHNFH
JEt%: EDTA HE @& RAM bR, FEEEAR
P, Sun ZEBIRL 1 pm GIBRLVE IR, RIFIAR 1 E
PR H AN I S5, 38 ik B 4 S 8 ) 4 T R4 5
Wi, RESNTEERRA, WA DS R BT, T
L8 5 R B A TR o % R FE (R o, B Rt 5
Shang &5 P W5 & BT 5014 T R AE, AR
T I AR AR B T PR SR R R AR B R S ST R, T
TGA Al DSC 525 K P [Cul:[Ag]=4:1 AR LA Bk B A
A Rda e AU, RN EABE B,
2.3.2 i 5Ly

SR FH I JER32 ] £ B L ARDRTY , 2 HE VA VR HP R S 51 5 4R
BT RAEEM-EFE RN, R RE, EHR AR
UL, il 5 FroRte, & WLAE R H .
B KA TURMERES

Meng Z507R FHE Bl 4 7 A BN 10 wi %f)4R



Wi @A RS TR

ARy, BHA T AR E N, SRERHE, Y
EDTA-2Na <% 9 10 g/L B, il & IR Bk B A R 4T
AL R A S i . Zhang 2608178 50°C 1 ) BT T,
HE S IRIBAHIE & T S RER 25 w4
¥, DI BERIE I EDTA MR JEFIFIZ% 471, EDTA H
BEHAg/L, KimZPIL EDTA LKA, @I RHiE R
R, AR P RS 350 nm, =
e, SO R HOR R, R T HEEIRE R
BRI ﬁE—?EE SN, WU AN ki) AR T R FE AR
KB, IBIRAE I/, DIRRFEGAS B E IG5 R R
Eﬁﬂm, DU FEZW s, fE— A, JIRUEE AR

s RIS AR A, PIRUEEE K. MIRFRIIR
ﬂﬂ%ﬁkﬁ/i%ﬂ%%ﬁ@%ﬁ*ﬁ’ Je A ETRE— R, 5
IKE R OCEAR, 1930608 RAF ARG 8RY, 27 T
T TR SHREAR S HUZ . Shin SRR &R
JE5R, 76 80°C R M 2 h il & T WACK AR ARy, #F 5T
RIKEMSEKEGI N 3: 7 BEESZHUE > RN
97.56%, E1£40.56 pm. HA RGP A AR A

B TR S okl 3 B ISR HUR R R IR
7, EDTA B EFINIEIRZE, 175 T HREZERIE. SR
RO RN AR AT, RS ELN 30wt%, AT
5% KB BE F M IE R SRR, Titkov 25MURH T w20
2%, BUKE BEAIE ] 445 2 P2 208 10 nm 1)
HAN IR, - 170 H A0 K BIORE 73 B0 AR IR AR, JE e
J = BEAEAR R T RSS2, & ke e AR ey, 244
SHEMBEIRINT 511 0, AREHTTE S SR RFFRE -
Ma 2£1°1f] NaBH, A1 NaH,PO, 1 ik J5 711 4% 1 4R 4
¥, 24 NaBH, 5 NaH,PO, FIBE/RIER 4:1. [N EEA
80°CHT, muIhil & PR 2)2 399.2 nm FIARALAT4Y
KUK o
MR B IEEEF KR T ZESHL, ;&MEMH%%EE

M5, MR A P e TR R 1,
P v ) A AR LA R 1 DG 1&%@?&%’&}?&!&
%lﬂ$ FRASEA, 58] T Tk . SR, DA i iR

Refp vl (D &R NAEBARF 24T, WA, BIE. pH

[Cu(NH;)4]7+ absorptlon

Cuis

reductant Deposiiien
[Ag(NH,),]* -

The contact of [Ag(NH;),]*
with copper is hindered by [Cu(NH,),]**

Silver-coated powder
with spot structure

4 Bty

Fig.4 Schematic diagram of replacement method for making silver-coated copper powder®”!
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Fig.5 Schematic diagram of reduction method for making silver-coated copper powder®
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Table 2 Comparison of silver-coated copper powders prepared by chemical plating

Classification
of chemical
plating
method

Principle of reaction

Morphology
of
silver-coated
copper
powder

Improvement direction

Displacement

method
of copper powder.
Both the displacement reaction and the reduction
Reduction reaction occur simultaneously by adding an additional
method reducing agent, resulting in the deposition of silver on

the surface of copper powder.

Copper undergoes a displacement reaction with silver
ion, resulting in the deposition of silver on the surface

Multiple silver coating, adjust of pH, selection
of complexing agent, and surface activation of
copper powder

uneven silver
coating layer

Uniform
silver
coating layer

Seeking suitable reducing agents, complexing
agents, and optimizing parameters.
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Fig.6 Schematic diagram of coating mechanism of silver-coated copper powders ¢
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Fig.7 Formation mechanism of the silver coating layer: (a) a complete activated surface; (b) an incomplete activated surface "
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Fig.8 Mechanism of formation of coating layer on nano-silver coated copper powders **
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Table 3 Views of different researchers on the coating mechanism of silver-coated copper powders

Researchers Reaction type

Coating mechanism of silver-coated
copper powder

Wan B9

Zhao 1

Hai “71

Xu [48]

Zhu ¥

Grouchko %!

Displacement + reduction reaction

Displacement + reduction reaction

Displacement + reduction reaction

Displacement + reduction reaction

Displacement + reduction reaction

Displacement reaction

Pre-stage: a thin silver coating layer and some
vacancies are formed on the surface of copper
powder. Mid-stage: silver continues to deposit
on the surface of copper powder, and the
vacancies begin to disappear with silver
deposition. Post-stage: the growth of the silver
coating layer stops.

Silver deposits on the active sites of the
copper powder to form silver protrusions at
the beginning of the reaction. As silver
continues to deposit, the silver protrusions
expand and connect with each other. Finally,
silver gradually covers the entire copper
powder particle, forming a dense silver
coating layer.

The fully activated surface of copper powder
(the oxide and organic matter are removed)
promotes the deposition of silver, and a dense
silver coating layer can be formed. The
incompletely activated surface of copper
powder inhibits the deposition of silver, and a
porous silver coating layer can be formed.
Ammonia solution can remove the oxide layer
of copper powder. Silver complex ions in the
ammonia solution are reduced to silver. Silver
continuously deposits on the copper powder,
and a complete silver coating layer is finally
formed on the surface of the copper powder.
When the silver content is low, silver deposits
on the surface of flake copper powder in an
irregular manner. As the silver content
increases, more silver deposits on the flake
copper powder, forming a dense and complete
coating layer.

Silver nanoparticles formed on the surface of
copper nanoparticles by displacement
reaction. The surface of silver-coated copper
nanoparticles has many vacancies. The
vacancies begin to disappear with silver
deposition and the silver coating layer
becomes dense.

HLPERIPTEAL P . ZhangP% ik % o RER AR AR N E
B R, SR BRI AR AR R AE i B 5 k] &
SR, MERT IR R TR F N 60 wt.%HH,
SR AR F LA 1.95 < 107 Qeem, HLBTVIFRE A
22.69 MPa.

3.2 EELFHUEN

L BF I B — PRk (1 kst , FLse v Al 5 7
B AR B BH 14 H R S PRI 4 o X S bl 4 7 AT P
BERCEREIAEL, Blan& @B R, IRIPKE . FHESY
IS DR R R T T — Rl BT, AT i P A
W,

LiuPo4 DU SRR NI RE SRR &% TIRER
AR AR SRAHMTRER Y 2: 8B, FER
£ 1.5-1.7 GHz SiB N B RO HFE R T 10 dB, HiR/ZE
AEMENREIELA 4L b, HERE KT 20dB, A
RLIF (K BRI . KPR 7t T AR AR 1 A R, 56
FAE R HERSYIIE RS T HURE R i, #R 6 8k

(R REBRRCCE Sy 73.3 dB,  TIARKS (0 FL T R AR
65.7 dB, RUIEEHR AT LLHE S HRAEMIEEEA
FHRE, DUARI BB Ak H 0. LioPo%ER i B R B E A
BT, A0 IREERREE R, MR T CAER AR 44 1)
HURE B W B IR 2 I SR LRE , 2 R AR 2 L
I 0 P FEURI O R i T 30.71 dB, 7E LR BT AT
S LA T AR S P TS
3.3 SHME

S Hh SRR — A B TR IR R 2, F T ED
WL R F - D B oAt 75 2 T e ) B P AU el
H S R AR E SRR, AT LA R BRI T2 AR R R
RUM M BRI R A 7 oot

Grouchko Z5B%@ i 78 40 nm (¥4 Sk - £1.78 2 nm ()
R SR A AR A, K TR B . TR R
HLEI R BA SRR, 78 150°C TA RIFRIREEME. T4
B APV Rk N E A BRI E-51 SRR
BTN T IR 46— R R MR R S . eI



Wi @A RS TR

U P& i) T Fh 2, 24 2Kkl D-400 R &4 56 phr,
B4R 115°C, [EGES TR 3 h, HRELHDR i & 4
N TO%HT, S A AR B R /N, A 1.57x10°
Qecm. Pajor-Swierzy ZEUNDURALATR I 6% T IRMRAR) S
LI AR, R AR 177 20K T r i SR URRE RS ALK
[k, 7E250°CHRREE R, FRIMSBMERERIH R
OET R A AR LR
4 REEMEIGEI AP

Bk r] B AREA, PRARRA . (R B 1 ] &
SR, e — e AR

(L) BERARRAR 2 52 1) ) B i O s R

SR IR B AR B A7 b 75 3R AR 7 B ) B L 4 o L
FRAI S SR, AR S K T B IR R, AR
W RITUEMNE TR MR EH IR IR, FRRA SR
(ISP H AT, VL5 SR EREE AR IR i P R B A4
(AR S Bl 30%-40%Y, FFRAKT 3004 & & H A A w
AR, WA AR AT . i —H
b, A2 A I R R R 0 SR R R 4 2 Ok, (B H AT
B Z AN Rk FR AR TR SR BB A, Tov
L DA 5 H A B A 2 B R R AR Y, IR AT AT
7512 —

(2) L ELAA P 4 2 35 FE R = VP AN At

AHXT AR, ARALHRRY R A7 R AR S A () ST, 9 ORAIE
PUEAGTE, AT SME ] A Z 4R R TS, 2K
R R B S B . H AT = AR 2 0% I | R AE
TIEFIVEAN AR UE, S BUR 7 wikt EEAN R R R G AR T
EALTERS, TR ST . 24T, R RIUSHETE
AN P R AR ARy O3 B, Hid e “ IR fBE E B
JE SRR, o T ST AR AR R Y 2 SO R I e R AR T
%, BREESRE. EESPEAER R,

Q)HR AR SR . B EEIR 5 E WL AR A T
W Filg b

Hi (1% B 8.96g/cm?® , ARy 10.49g/cm® , 4R
FA % B T8 . MA07, — AR E AR 510
Bk, RARAER . B 5EPEMRIREHIZ, LM
RITERE HIT S5 45 b i sl . PEZRBMEIR. 22 W Bk
REFEH, AR R 0 2 G R PR 1
JZ, BRARIARIIE — 1, &R R B R . H ATy TH
B D .

(4) HY B 2 11 P S AT AR BRI

ALY SR T HIT S5 45 eh i fr v Sk —
BRI . HETIERD Ay S ke A o K 4 R,
XAF T AR BRI AT AR R B b, — IR
—ERE RS TR “FE” RS, REEENL,

DR SE A 5 AR A IR SR BUM Z 0K, eI AR DL R 4
FURBIR, 5t R — B RERGE AR S BOGIRA T R
PRI, AREHTRY SRR B AR CARL A ARSI A B A5 BT

5 BRI, W EEE I Bl AU AR B BRI AE O
RAMFIE, KRBT AISE R, AR —E 2 AF T At
AR o FAT, AR EH SR AR S eI 2 A2
AN HIT sttt b 7y JFEAT, S I hR A e 2=

5 RESRE

REH AT R A AR B UR
Bys IR B ERPRE, AR o SBIL AR K I
PR, AOURESCEHTA 5 SR, R B PERE,
AT “HRITRE” BIR. HAT, HUREREEE. Kk
FAEAM PR R A PR B T B TE, (AR
DAL FRAAIS s B8 7 58, 132 LA o A RHE B TR0R
1) PR A B i P T (R G AR SROARH BAB  FL R S5
A Z N -

SRELHRI AR 7 ] L4

(1) SRAHPE IR g Rk, 7B A A R
RS G, B RSER B SRS ]y pH A R
PR JBE S AR AR SR R A (1) B A 2 L« 5
KEMAEB RS, RS ORI % S, AR
BT AR AL i -

(2) MEHHNOEIIEE 4, WEAREPRZR
VURBALE ARV 2R T )3 72, 3K L B 10 6 Sk 1 0 2 2
BB, SXHUBRHEA KL R TR .

(3) PR S i 1 I W DR B L AU AL P R R R %
A A ER A e AR IR BE TR 2 R KB, T
BN T35 FBE A, A IS IR R Vi H AR T 8 R
(R, ST LA SR e R B 2 5 R TR

(4) REMEOFAMIES REZBEETINK, B
T i/ B8 2 S B A FRAE T AP b AT 2 (R
FRELHTR TR AU R T IO, S R B0 B RAE L 4
FEEESTEMIER RN HERBD.

(5) HRAT LA RAUHNAE HIT 53 i 45 H b
FRICTATSEAE ISR, AR SRAT AR, HEREHER AR
T
i
TG B2 BEH B BB R T R A = 55,
35 H 4 5 52310320230010-

B EHE  References

[1] lonkin A S,Fish B M,Li Z R et al. ACS applied materials
& interfaces[J],2011,3(2):606-611.

[2] Thibert S,Jourdan J,Bechevet B et al. Materials science in s



https://pubs.acs.org/doi/10.1021/am1011996
https://pubs.acs.org/doi/10.1021/am1011996
https://www.sciencedirect.com/science/article/abs/pii/S1369800114004582

Wy B ARL S TR EA S (WA & EAEHS TR 51 RN

* 171 ¢

emiconductor_processing[J],2014,27:790-799.

[3] Lee E J,Kim D S,Lee S H. Solar energy materials and sola
r_cells[J],2002,74(1-4):65-70.

[4] Masuko K,Shigematsu M,Hashiguchi T et al. IEEE Journal
of Photovoltaics[J],2014,4(6):1433-1435.

[5] Richter A,Benick J,Feldmann F et al. Solar Energy Materials

and Solar Cells[J],2017,173:96-105.

[6] Yousuf H, Khokhar M Q, Zahid M A et al. Energies[J], 202
2, 15(15): 5753.

[7] Li sen (Z=#%),Jin FuHai (4:¥#8),Xu Wei (iF%2) et al. Jour
nal of East China University of Science and Technology (£
RETREFZEHR (BRI ),2015,41(6):787-791.

[8] Veirman J,Caron J S,Jeronimo P et al. Solar Energy Materia
Is and Solar Cells[J],2022,245:111867.

[9] Ballif C,Boccard M,Descoeudres A et al. Photovoltaics Intern
ational[J],2019,42:85-97.

[10] Dutta A. Journal of Cleaner Production[J],2019,225: 1044-
1051.

[11] Yang S,Wu J,Christou A. Microelectronics Reliability[J],200
6, 46(9-11):1915-1921.

[12] Wu M,Lin B P,Cao Y et al. Journal of Materials Science:

Materials in Electronics[J],2013,24(12):4913-4918.

[13] Ao Yiwei (H%f#). Development trend and prospect of ph

otovoltaic and silver paste(GfR KR F MK B 5 EE)[C).

Dali:Precious metal powder and thick film slurry industry c

onference,2023.

[14] Zhang ruiging (3KH4/K),Zhang Yanhong (FK#41),Li Jingmo
(Z=3ER). Mechanical Research&Application(HLHT 77 5 S )
[7],2014(5):187-189,194.

[15] Xia X PXie C S,Cai S Z et al. Corrosion Science[J],2006,
48(12):3924-3932.

[16] Varol T,GUer O,Ak@y S B et al. Powder Technology[J],2
021,384(1):236-246.

[17] Tsuji M,Hikino S,Tanabe R et al. CrystEngComm[J],2010,
12(11):3900-3908.

[18] Muzikansky A,Nanikashvili P,Grinblat J et al. The Journal
of Physical Chemistry C[J],2013,117(6):3093-3100.

[19] Cao X G,Zhang H Y. Electronic Materials Letters[J],2012,8
(4): 467-470.

[20] Shin J,Kim H,Song K H et al. Chemistry Letters[J],2015,4
4(9): 1223-1225.

[21] Yoshinaga H,Arami Y,Kajita O et al. Journal of alloys and

compounds[J],2002,330:846-850.
[22] Wang X,Yang H,Yu X et al. Materials Science and Engine
ering: B[J],2022,280:115708.

[23] Cao X GZzhang H Y. Powder technology[J],2012,226:53-56.

[24] Wu Yiping(##4-F),Wu Dahai( Ki#),Yuan Zhongfa(i &
%) et al. Electronic Components and Materials( o/t
#1#41)[3],2005,24(4):32-35.

[25] Park Y S,An C Y,Kannan P K et al. Applied Surface Scie
nce[J], 2016,389:865-873.

[26] Jeon Y J,Yun J H,Kang M S. Materials[J], 2022, 15(15):
5448.

[27] Yan X X,Xu G Y. Materials Science and Engineering: B
[J], 2010,166(2):152-157.

[28] Central South University("#H i K%%). Preparation method of
flake silver coated copper powder: China(—#f R 4R L4
MR J7iE: FFE), CN201410200972.5 [P].2014-07-30.

[29] Jung D S,Lee H M,Kang Y C et al. Journal of colloid an
d interface science[J],2011,364(2):574-581.

[30] Gao Baojiao(f= fi4fF),Jiang Hongmei(:# £ #4),Zhang Zhongxi
ng(7k &%), Chinese Journal of Inorganic Chemistry(FEHLAL
2£2£37)[3],2000,16(4):669.

[31] Hu Lei(#4),Zhu Xiaoyun(4:i¢2). Rare Metal Materials
and Engineering(#47 4 J@#1 %} 5 THE)[J],2012,41(11):2017-20
20.

[32] Chen Nannan(F%:rFg),Xiao Zhidong(E & ZR),Zhou Hu(JH
J).Electronic Components and Materials(F 776454 EH[J],
2012,31(9):45-49.

[33] Zzhou Yuanmin(4f = &),Liu Zhihong(X & %%),Li Yuhu(ZE
J&) et al. China Powder Science and Technology (" E¥ A+
AR)[J], 2018,24(6):48-54.

[34] Sun Z,Cheng N,Chen F et al. New Journal of Chemistry[J],
2021,45:10089-10097.

[35] Shang S,Kunwar AWang Y et al. Applied Physics A[J],201
8,124(7).

[36] Wan X Y,Wang Y Y,Lu J L et al. Coatings[J],2020,10(3):2
97.

[37]1 Meng D RWang L M,Zhang J G et al. Process and prope
rties of ultrafine silver-coated electrolytic copper powders[C]//
Materials Science Forum. Trans Tech Publications Ltd,2017,8
98:898-907.

[38] Zhang X M,Zhang Z Z,Zhao F X. Journal of Materials Sc
ience: Materials in Electronics[J],2016,27:12485-12489.

[39] Kim M I,Choi E B,Lee J H. Journal of Materials Researc
h and Technology[J],2020,9(6):16006-16017.

[40] Ma Qingshan(%# 1), Xuan Tianpeng(‘E K& M¥),Liu Jing(x
i#). Plating&Finishing( 4% 5 #%11)[J],2008,30(10):19-21,30.

[41] Fu Zhenbang(f#J%F%). Preparation of micron silver-coated

copper particles and application of RFID tags ¥k 4= fu, 4 i


https://www.sciencedirect.com/science/article/abs/pii/S1369800114004582
https://www.sciencedirect.com/science/article/abs/pii/S0927024802000491
https://www.sciencedirect.com/science/article/abs/pii/S0927024802000491
https://ieeexplore.ieee.org/abstract/document/6895111
https://ieeexplore.ieee.org/abstract/document/6895111
https://www.sciencedirect.com/science/article/abs/pii/S092702481730257X
https://www.sciencedirect.com/science/article/abs/pii/S092702481730257X
https://www.mdpi.com/1996-1073/15/15/5753
https://journal.ecust.edu.cn/cn/article/id/a6634918-b74c-4d13-b1d9-5c3b9861a172
https://journal.ecust.edu.cn/cn/article/id/a6634918-b74c-4d13-b1d9-5c3b9861a172
https://www.sciencedirect.com/science/article/abs/pii/S0927024822002872
https://www.sciencedirect.com/science/article/abs/pii/S0927024822002872
https://www.pv-tech.org/wp-content/uploads/legacy-publication-pdfs/39a409b624-solving-all-bottlenecks-for-silicon-heterojunction-technology.pdf
https://www.pv-tech.org/wp-content/uploads/legacy-publication-pdfs/39a409b624-solving-all-bottlenecks-for-silicon-heterojunction-technology.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0959652619311102
https://www.sciencedirect.com/science/article/abs/pii/S0026271406002174
https://link.springer.com/article/10.1007/s10854-013-1497-3
https://link.springer.com/article/10.1007/s10854-013-1497-3
http://www.jxyj1978.com/EZine/ShowEZine.aspx?keys=EC201612000777
https://www.sciencedirect.com/science/article/abs/pii/S0010938X06001417
https://www.sciencedirect.com/science/article/abs/pii/S0032591021001236
https://pubs.rsc.org/en/content/articlelanding/2010/ce/c0ce00064g/unauth
https://pubs.acs.org/doi/abs/10.1021/jp3109545
https://pubs.acs.org/doi/abs/10.1021/jp3109545
https://link.springer.com/article/10.1007/s13391-012-1110-6
https://academic.oup.com/chemlett/article/44/9/1223/7394485?login=false
https://www.sciencedirect.com/science/article/abs/pii/S0925838801016322
https://www.sciencedirect.com/science/article/abs/pii/S0925838801016322
https://www.sciencedirect.com/science/article/abs/pii/S0921510722001052
https://www.sciencedirect.com/science/article/abs/pii/S0921510722001052
https://www.sciencedirect.com/science/article/abs/pii/S0032591012002434
https://libres.csu.edu.cn/vpn/311/https/MRYHPZLPM3RX635EMF4GCLUDN7XT6Z5P/periodical/ChlQZXJpb2RpY2FsQ0hJTmV3UzIwMjMxMjI2EhBkenlqeWNsMjAwNTA0MDA5GghyYzJ6bWZpdg%3D%3D
https://www.sciencedirect.com/science/article/abs/pii/S0169433216316506
https://www.sciencedirect.com/science/article/abs/pii/S0169433216316506
https://www.mdpi.com/1996-1944/15/15/5448
https://www.sciencedirect.com/science/article/abs/pii/S0921510709004644
https://www.sciencedirect.com/science/article/abs/pii/S0921510709004644
https://www.sciencedirect.com/science/article/abs/pii/S0021979711010162
https://www.sciencedirect.com/science/article/abs/pii/S0021979711010162
http://www.wjhxxb.cn/wjhxxbcn/ch/reader/view_abstract.aspx?flag=1&file_no=20000423&journal_id=wjhxxbcn
http://www.rmme.ac.cn/rmme/article/abstract/20121129?st=search
http://www.rmme.ac.cn/rmme/article/abstract/20121129?st=search
https://dzal.cbpt.cnki.net/WKE2/WebPublication/paperDigest.aspx?paperID=f7a6d92c-ac21-4230-ba1a-18987a1f67da
https://ftjs.ujn.edu.cn/info/1071/1496.htm
https://pubs.rsc.org/en/content/articlelanding/2021/nj/d1nj01035b
https://link.springer.com/article/10.1007/s00339-018-1887-8
https://www.mdpi.com/2079-6412/10/3/297
https://link.springer.com/article/10.1007/s10854-016-5577-z
https://link.springer.com/article/10.1007/s10854-016-5577-z
https://www.sciencedirect.com/science/article/pii/S2238785420320354
https://www.sciencedirect.com/science/article/pii/S2238785420320354
http://www.pfoc.org.cn/oa/DArticle.aspx?type=view&id=200810008

Wi @A RS TR

L1 4% B HRFIDARZ5 M F)[D]. Hei Longjia:Harbin Institute
of Technology, 2020.

[42] Shin Y M,Lee J H. Materials transactions[J], 2017, 58(2):
131-136.

[43] Huang Hui(##),Zhou Jiyu(JH4% &), Fu Renchun(f1=%)
et al. Rare Metal Materials and Engineering(¥iH 4 @44 £l
5T#%), 2014,43(02):490-494.

[44] Titkov A I,Logutenko O A,Vorobyov A M et al. Colloids a

nd Surfaces A: Physicochemical and Engineering Aspects[J],2
019,577:500-508.

[45] Ma Y L,Wang L,Ye Q et al. Chemistry Letters[J],2021,50
(1):184-186.

[46] Zhao Shaofan(#X/b> JL),Xia Zhidong(E £ 7R), Zhou Hu(F &)
etal. Rare Metal Materials and Engineering(FiH 4@}
5T 2)[9],2012,41(3):535-538.

[47] Hai H T,Ahn J GKim D J et al. Surface and Coatings Te
chnology[J],2006,201(6):3788-3792.

[48] Xu X R,Luo X J,Zhuang H R et al. Materials Letters[J],2
003, 57(24-25):3987-3991.

[49] Zhu Xiaoyun(&H% ). Preparation and properties of silver-

coated copper powder and polymer conductor paste (8%t
KR A SRR %% 5 YERE A 40)[D]. Kunming: Kunmin
g University of Science and Technology, 2011.

[50] Grouchko M,Kamyshny A,Magdassi S. Journal of Material
s Chemistry[J],2009,19(19):3057-3062.

[51] Aradhana R,Mohanty S,Nayak S K. International Journal o
f Adhesion and Adhesives[J],2020,99:102596.

[52] Nishikawa H,Mikami S,Miyake K et al. Materials transacti

ons[J],2010,51(10):1785-1789.

[53] zhang X M,Yang X L,Wang B. International Journal of A
dhesion and Adhesives[J],2021,105:102785.

[54] zhang W,Liu J,Zhang L et al._International Journal of Ad
hesion and Adhesives[J],2022,114:102988.

[55] Wang Fan(FM),Zhang Jincai(3k4>4"),Cheng Fangqing(f2 75
%%). Jorunal of Functional Materials(Zfifg#1%})[J],2022,53(1):
1033-1040.

[56] Liu Y J,Yu Y T,Zhao X M. The Journal of The Textile In
stitute[J],2021,112(11):1709-1716.

[57] Kim J J,Lee H W,Dabhade V V et al. Metals and Materi
als International[J],2010,16:469-475.

[58] Liu PWang P,Deng Y et al. Preparation of silver-coated co
pper electromagnetic shielding coating and its application in
power frequency electromagnetic field[C]//IOP Conference Ser
ies: Earth and Environmental Science. IOP Publishing,2019,2
52(2):022068.

[59] Wang lJinxia(F4###%),Zhang Yichong(7k%%#), Zhang Zhilin
(5k £ HK) et al. Polymer Materials Science & Engineering
(B TR R 5 TR [3],2017,33(09):141-147.

[60] Pajor-Swierzy A,Farraj Y,Kamyshny A et al. Colloids and

Surfaces A: Physicochemical and Engineering Aspects[J],2017,
521:272-280.

[61] Hong Wei (#:¥f). Discussion on mechanism and trend of
low temperature silver paste in heterojunction batteries(5F )i
7 e IR AR S LB 2 #4345 4KH)[C]. Dali:Precious metal po

wder and thick film slurry industry conference,2023.

Research Progress on Preparation and Application of silver-coated copper powders
Ling Minggang®, Wang Genshen®, Sun Dewang?, Lu Binghu?, Guo Xueyi®

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China)

(2. Anhui Nonferrous metal new materials Research Institute, Anhui 230601, China)

Abstract:  Silver-coated copper powder is a composite material in which silver is coated on the surface of copper. It has the potential to replace

silver powder for making pastes, thus cost can be reduced. This paper describes the preparation methods of silver-coated copper powder, including

mechanical ball milling, melt atomization and chemical plating. Chemical plating has the advantages of simple equipment and low cost, and has

become the most widely used method in the industry. The principle and process of chemical plating are introduced, and the differences between

displacement method and reduction method are compared. Futhermore, the coating mechanism of silver-coated copper powder is summarized.

This paper also introduces the applications and progress of silver-coated copper powder in the fields of conductive adhesives, electromagnetic

shielding coatings and conductive inks. The technical challenges of silver-coated copper powder are identified, the control model of thickness of

coating layer is needed to decrease silver content while guarantee anti-oxidation. This review can provide guidance for the preparation method and
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give a deep understanding on the coating mechanism of silver-coated copper powder.

Key words: silver-coated copper powder; pastes; chemical plating; coating mechanism
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