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Preparation of polymer composites containing hollow magnetic particles and
measurement of their electromagnetic properties

Jin-Woo Yi"™, Sang-Bok Lee', Jin-Bong Kim, Sang-Kwan Lee’, Ki-Yeon Park”

ABSTRACT

In order to design light weight and high efficient electromagnetic wave absorbing materials, hollow magnetic
particles have been introduced in this study. The electroless plating method has been utilized to coat Ni and Fe
on the substrates of synthesized polystyrene particles of submicron size. Removing polystyrene particles by heat
treatment resulted in hollow structures. Observation by SEM, TEM and EDS confirmed the surface morphology
and coating thickness of Ni and Fe. Polymeric composites containing hollow particles were tested in order to
compare the electromagnetic propertics between Ni coated and Fe coated particles. The composite of 30 wt%
Fe hollow particles showed the higher complex permeability than Ni hollow particles or the conventional
barium ferrite particles.

=®=

Xl

A4 34 RS Y8 E A submicron YxHE Atk AL A AR 93 FAH mdd HESAN @A
2 B8 Zelague Bt AA $3Y P28 P olad F3¥ A YAe PR Edo) £t A

A Alxe] H8d & Qv 2¥ 39 FA, 48 ¥ EW 4L SEM/EDS/TEM &

o 54 wlag Y3 ned BYAERE Azstdc SPAR BAs £% 23, $3F ol YA vis 8k
vl #Hjglo]E (Barium ferrite)?} Z+2 7|29 A AR KBt 4351t

Key Words : &2 A€e|dl(Polystyrene), A3l =F(Electroless plating), YZ(Nickel), H(lron), 55 LA H(Hollow particle)

1. A= 717 Az FYHE 2 =2 e EteA Hel ¥ £

Aol olg1 w2 R 22 BYHYE AT F¢ AR

A Yabe LRF AR A T A BAol & Fgol G243 FUstA "ot uekd A S 3dd dA

FEE Bool AREEO fHou(l] HIole AT AU gt 4 HAsS B2 EEAEE W1E7 fEMe ix
AT F4 A2 SHARA B2 FHS W2 Yol 3 Babgol gk 2 4R Azt "asioh

v Az Ad/Eee] HEEe 718 Ad YR w2 71 A HF F4 ARl g g2 AT R

HF @4~8 gem)), BRAT A 27|k FHE A B gk $F AAClE Y] BAs ZF3], Shbeds

Aofo] whEch & Fol w2 ®TY A4 GATE Qe (CNFo TAS =FME][5] &2 Aol 2R3 =gl6], UR

* HEDRTY B4 ARATA SUTHATY HAARAPIE
AT B4 ARATA SUTAATE BRNRATIE, TANY (B-mail:yiw0628@kims.rekr)
» g ad JAREAATEE YE9FIRAT et



32 o)A -

[ RS eR SR TSt S

5% YA 59 Aol don g4 AHEthe HFo|

vk b Agbe], @2 2 CNF £9] 713 (substrate)2 1
2 dof ol7] wiie] A= Zravt autHolx] gt HEhe
471 71AEE AAsH] HalAde 3129 z7do]l Has)
2e] 34 430 Y RAY S P ol ek

B A7olME e A4 AR AZE He Bet b
e A48T £E WA UAE At FEY
ake 2R YR Eelo] P B FYstel A4 F
& W4ela ol AAE AXRsH: Paom Azt

TR Y 43 FF, de S L #4252
8 Aol ot ook a712 Azd = de FEE 7
3l Qlek olEet B9 WHELS AY shs3t dRkAI7E oheket
I FAo| rasich EF AlzE dake wald U 27
o P& AT Qlon we ex A wElt goldt
7] mgell Agt 71" ARolch YRS 2717F £ om o4
ol £EF £ AUk A YA o] Hon, 24 m
Lold BHs] =5 3H Fol L&A C.’JZP—J SHo] wAys}
= 247} 2th. webAl submicron YA AZE Y8 B4 F
81 sl

A7] ez Axd FF A4 YRS ol&ste] IEA
HEAARE WEL 42 B 1Al A4S BrrsAn
2.4 3

21 M=

~€Elg3} DVB(Divinyl benzene)d 3 FAA AAE ¢
3 AF FHE olgste Ak FF 7iAAl= AIBN
(2,2-azobisisobutyronitrile), SAF SFAAZ PVP(polyvinyl pyrrolidone)
1 A8l

28 YA (Ni) B8 498 =388 Agsiilen 74
3 H =g AHzol:= Al2RE FeSOs7H0, KNaCsHiOe4H:O,
NaH,PO»H,07} ARE-EQich

A7) B4 A4 182 B AzE Y3 AT 7
A= (F)ZTE3Br AFoZ, YD-128, KBR-1729 4} o=
A B FAS ASSUD A KBH-10898 H8HAc.

22 ¢

Submicron LEZ}F 4z} AZRE 3] €l DVBE
At Z3sigich diEE-S SR sto] ZiAlAl= AIBN, &
A= PVPE £dste] APt 500mi 9hE-7lof =]
2 40g, ~€|@ 4g, DVB 0.4g, PVP 04g 2 AIBN 0.1gE &
skal 60T, 6 Azt B FHE Yt Sl grE
% ojmste] wfol miekgd FFHFSE AFste 80T T
B4 16 A7 B9 AdzsHEch

LU R

N
w
r>|
o
H1
ol

Ll

Exz

sAs Ul 23S 4U§ EU8S ASshD 4% ¥
SJBI9] YA HA AL H4SE W RA

9o 711 =3

A =3 4TAE AAsidth WA AEA QRS FR4
AP PR BAste] A SN0 243k HY o
oAtk 43k ARE DA Y 90T, 1087 Y B
o =7e ABPct

3 2AE =EollAe BAL $ds 9 vhaske UE =g
I} SelatA] Aaetil E28E FeSO4TH:0, KNaCiHiOx4H:0,
NaH:PO;H.05 §8te] AZs}al 45T, 608 HPskaict.

=3E 2 YAES o= £$7]9] heat chamberof 4]
400°C, 4 A7t B dAElE B3 wEzo R $3Fern
A zstgch

24 S8 M=, 24 3

Uzl 9 A 2 KA AR 20wt% (Ni), 13wk, 22wi%,
30wt% (Fe) 3% £-&2 o EA/ZSA ) F4ste] 60CoAA 2t
Zt 71A web7|2 1587F wet Aok wRkE S 80T,
AFolA 2087 @x ARl F 120CollA4l AEE vRgE st
At

FE A4 QA WH 9 AE BRE 518 SEM, TEM,
EDSE: safatant. dxte] B4k #H7kg g3 7 EdAe
% Hosln o ZAjo] embeddingdt ¥, ulr]|H o]g38}e]
SEM olu|z] #ag A%t AlHEL A2t

B B85S Agilent N5230A2] F 79 £E Fo] #
dle] it O]%BP“‘ *’7‘45}1 AgHo] A" Tmm FEW
Qastel AusA AUHE FF A4 At TP
27 uaAE 94 »M arlz 714 shEstel Az 8
sk Ex&2 dHEs|2¢EA70 H4E 0.5~180
GHz7}A| BAFQ1IA} (S-parameter) Q1 Sii, Siz, Su E Snp2EF

AArstel AATH10].

HA| M Fot

1‘

0]

1—4 r'o

B

3. 4% %

3.1 PS (Polystyrene) /X M=

nz

s =3

0

PS submicron ¢X}= AIBN 7HA|A|2} PVP oHAAE AME
ko] BAF Zgto g A|x35Hgich Thomson et al. [11]2 PS &
T Al DVB S%ol Z7184s PS A7t 7AE $A5
wuslgch. 2 AT DVBE ARAZ 2geo]
e L E DB EL R
2 gej= DVBE 3| %{ FEolA & gout gl ATt
5 ualt, Aol o)k 08Lom A5 REE A

.E‘.@-.Q_

]



214 5y 2 S 2008. 4 S AR ARL e

g Mabdisn Alg b AAbt 54 5 33

Fig. 1 SEM micrographs of PS submicron spheres.

Fig. 2 SEM micrographs of Ni-coated particles.
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Fig. 3 EDS peaks cf surface of Ni coated particies.

Fig. 4 TEM micrograph of a Fe-coated particle.
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Fig. 5 EDS peaks of Fe-coated particles.
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