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Abstract : Thermally conductive materials are widely used in various applications where effective heat dissipation is required.
Graphene shows high potential for various uses owing to high electrical conductivity, good mechanical strength, and high thermal
conductivity. Generally previous works used organic solvents are generally used for the dispersion of graphene in fabrication
procedure. In order to achieve clean fabrication it is required to use water media. In this study, we fabricated graphene attached
poly(methyl methacrylate) (PMMA) microsphere via microfluidic method. With the aid of surfactant, graphene was well dispersed
in water which was used as continuous flow. Thermal conductivity was improved with the small amount of graphene addition and
this indicate potential use of this system for thermally conductive composite material.
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Figure 1. Fabrication scheme of PMMA microsphere using micro-
fluidic device (a). Optical image of the PMMA microsphere
((b), (c)). SEM images of PMMA microsphere ((d), (e)).
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Figure 2. Comparison of graphene dispersion in water using three
different types of surfactant. (a) After graphene disper-
sion, (b) After 3 hr, (c) After 12 hr, (d) After 48 hr.



246 7714, A19W A3E, 2013 9

W ZAato|tt. 3714 FFY AHMFAE =Yg 1A 2
A2 A7 FRtoll e BAF =Tt HFE AS T 5
USNTE 3AI7Fo] At o] $-FE NaDDBSO] 7-¢- Z1efj 9] &
F @Ao] Wgste] A=A SDS= ool XA o] WA sE
Ko ASHE o] FAkE ] e AS Felskgint 48
Algto] 7= %S wf NaDDBS+= ZLefji5o] i 3=

Q= Zof u]3] SDSQ} Triton X-1009] F- 1jHE0| &

2

oX
i orr
N

N

Y A

= I 4= sk
3.2. EHO| aimlo] 2= 0|2 Xt M=

PMMA u| g2} o 1S E3EA7]7] 918 1d
o] EAE §Hof Axg PMMA t|YAHE 48417 Hx| 5}
k. 2 AlzxE uEAE AlFH 9 dxste] SEMO R
PMMA u]gx} WS Z7319) ch(Figure 3).

37k Fol At Aer 3hA Az e 24
PMMA u|PAE HA5H9-S o stHol= AlHEA
o FAIglo] Tefjo] SARFOR Farro] gl o
Ao g2k Aglo] EAslE ufo] AR EF oY HHO
Az PMMA |27} A2 ez 2ol A gufj7F 3jdsta
o] st =17 ujiol el W2 k] 1ol S
=7] olg EA7F Sl

Z1Efjlo] PMMA u]9iz} ol F2HE]A] o= #AIE sl
st7] 918l o o2 HEseit nro| AR EF ol WY
S & PMMA v|PAE A2k 2 ollA] A< (water phase)
%l PVA =8N tf4l AHAJIAA7E = =fo] =84 1)
A §HE AHE3Fe] PMMA v PAE A Z28FATH23]. AHLL
AA = SDSE AHgaIGl=dl o= ulHA; Azl lojA
SDS7} §717& <HE3tA7]7] fa de] &&= 9lom
E3E SDS7F e o] EARMAAGE 42513 7] wEoltt.

~

Figure 3. SEM images of PMMA microsphere simply dipped into
graphene dispersed water solution. Surfactants are SDS
((a), (b)), NaDDBS ((c), (d)) and Triton X-100 ((e), (£)).
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Figure 4. PMMA microsphere prepared using graphene dispersed
water media as a continuous flow. A schematic fabrica-
tion of graphene attached on PMMA microsphere surface
(a). Optical images of graphene attached on PMMA mi-
crosphere surface ((b), (c)). SEM images of graphene
attached on PMMA microsphere surface ((d), (e)).
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