¢

_V‘.i

RS TATOIY HHEGR A5 oFF 4R BN o5 A
x]— AZE & 900 Dby lolol Bl W FHoe  qlmiid 34g

Riacis ?JX} Azl AR, o=

Polymer (Korea), Vol. 34, No. 1, pp 25-31, 2010

£l Se|AEd E = g

=231 X} M= ZH|

Zwd - GmE - olny’
G Foos AxAE e

(2009'd 7€ 319 A<, 20099 102 229 474, 2009 104 259 A=)

L
-

Preparation of Composite Particles via Electroless Nickel Plating on
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9] s YA £Fde] Fo Al7le] wlE U o2Y 2 e B3 gxlel RERRE BAEESich & C’“]:I’J‘74
ol PdCLE) 5% 04 g/l, glycine 5% 1 M oA 79 Zg]2Ed =} Hc’ﬂ AT FA1Y T
AL e VAL Fdeh B3 A 2 AR FollM B TEAS Fol S5 defsle] mad A 2E
22 Ae] FERg aol= giglort 0.15 ml/min £ER 1A7F B3k Bojglk Her) Az os Fd3t &5 B4
Hol F0h

Abstract: Polymer core and metal shell composite particles have been prepared by the electroless nickel
plating on the surface of monodisperse polystyrene microspheres. Various sizes of polystyrene particles
with highly monodisperse state could be synthesized by controlling the dispersion medium in dispersion
polymerization. Electroless nickel plating was performed on the polystyrene particle with diameter of
3.4 um. The morphology of polystyrene/nickel composite particles was investigated to see the effect
of the plating conditions, such as the PdCl; and glycine concentrations and the dropping rate of nickel
plating solution, on nickel deposition. With PACl; and glycine concentrations at more than 0.4 g/L and 1
M, respectively, more uniform nickel layer and less precipitated nickel aggregates were formed. At the
given plating time of 2 h, the same amount of plating solution was introduced by varying the dropping
rate. Though the effect of dropping rate on particle morphology was not noticeable, the dropping rate
of 0.15 mL/min for 60 min showed rather uniform plating.

Keywords: monodisperse polystyrene particle, electroless nickel plating, pre—treatment condition.
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Figure 1. Schematic of TCP/LCD assembly and conductive particle
for ACF.
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Ea|AE[ CHEA QUAE RIE, TR A17]9) TEAT ERlAER
NS AZBY) $iske] BAt gile) Wlel mE ZATE-E ANE
gk 3 98 A 9l A0SR0 ARSI AL AAA
2= 2 9—azobisisobutyronitrile (AIBN, Aldrich) & ARSI &
A} QA E = polyvinyl pyrrolidone (PVP, M,=40000 g/mol,
Aldrich)&, #iides A8 FHFE ARSIt Tttt 9
2} Az 95t 25 FFEZXUL Table 13} 2o) A4slo ZAES
500 mL2 o)FA g W7ol SFYZ7|E FA8kaL Al
EA71E S5 70 TolN 24117 B S33I5ch RAatniae]
FAL A} F7)9k WS Aol Qo ® ]xte] A7E st
7] 9158} butanol 2lefliE ethanol, isopropanole AHgEI F3s
ok w5 TR A7l W Rk 2= selsisin Az
e Ze)Eld Yxke FeHrd RM—TH-10, Meij),
AL HARA(SEM: JSM 5200, Jeo) ¥ Isls AL 2A1dn]

Table 1. Standard Composition for the Preparation of Mono-
disperse Polystyrene Particles by Dispersion Polymerization

Chemical Amount(g)
Styrene 20
AIBN 0.2
PVP 0.8
Butanol 100
Water 5




FAs Ud mod ZEagd 55 A AR B =9 209 9% 27
7.0 56
Cleaning Conditioning, Sensitizationi Activation } Acceleration
NaOH PEG-1000 SnCl, PdCl, 10% HC1
at 70 °C for 4 h, for 3 min for 3 min for 30 min for 30 min 6.5
Figure 2. Pre—treatment procedure of polystyrene seed particle 6.0
for electroless nickel plating.
L 559
Table 2. Bath and Dropping Solution Composition for Electroless
Nickel Plating 5.0
Bath composition

Dodecyltrimethyl ammonium bromide 0.015¢g 4.5

Lead(ID) nitrate 0.00015 ¢

H:0 1275 ¢ . c

40000 g/mol PVP 0015 ¢ e ; . g 8 7 18 120

Ni plating solution Time(min)
I(\}I;Ckgl(l(li i;[l)lfate(l M) gg?g & Figure 3. Controlled profile of pH value during the initial stage of
yamne Redud — : g electroless nickel plating process.
educing agent solution
Sodium hypophosphite (3 M) 2375 ¢

73 (FE—SEM: JSM 6700F, Jeol) & A3l #hakal3ic)
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Figure 4. SEM and OM photographs of polystyrene particles prepared by dispersion polymerization with different dispersion media: (a)
ethanol 100 g(diameter: 2.0 pm); (b) isopropanol 100 g (diameter: 3.0 um); (c) butanol 100 g(diameter: 4.2 pm); (d) butanol 105
g, water O g(diameter: 5.4 pm). All other chemical compositions are shown in Table 1. Scale bars are 10 ym in (a) and 5 pm in (b) —(d).
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Figure 8. SEM micrographs of nickel—coated polystyrene particles showing the effect of PdCly concentration, where SnCls concentration
is kept to 20 times of PdCl, concentration used: (a) polystyrene seed particles (diameter: 3.4 ym); (b) PdCl: 0.1 g/l.(diameter: 3.4 um):
(¢} PdCl; 0.2 g/l (diameter: 3.63 um): (d) PdCly 0.4 g/L{diameter: 3.67 um); (e} PdCl; 1 g/L(diameter: 3.69 um); (f) Ni shell extracted
from sample (d).

Figure 6. SEM micrographs of nickel—coated polystyrene particles showing the effect of complex agent concentration: {a) no agent:
(b glycine 0.1 M; {c) glycine 0.5 M; (@) glycine 1 M; (e) glycine 2 M.

Polymer{Korea), Vol. 34, No. 1, 2010



30 719 H . a3

©

(d)

Figure 7. SEM micrographs of nickel—coated polystyrene particles showing the effect of dropping rates of nickel plating solution: (a)
dropping rate of 0.3 mL/min for 30 min; (b) dropping rate of 0.15 mL/min for 60 min; (c) dropping rate of 0.1 mL/min for 90 min; (d)

dropping rate of 0.082 mL/min for 110 min.
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Figure 8. XRD patterns for polystyrene seed particles and nickel—
coated particles. The reflection at 19° is assigned to amorphous
polystyrene and the reflection near 44° observed in nickel—coated
particles is attributed to the (111) plane of nickel.
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Table 3. EDX Analysis of the Metallic Layer Mounted on Carbon
Tape

Elements Weight (%) Atomic (%)
C 17.71 39.69
0O 15.92 26.79
P 7.51 6.53
Ni 58.86 26.99
Total 100.00 100.00
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