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Abstract: Recently, with the development of the smart device market, the integration of high-functional devices has increased

the heat density, causing overload of the device, and resulting in various problems such as shortened lifespan, performance

degradation, and failure. Therefore, research on heat dissipation materials is being actively conducted to realize next-generation

electronic products. The heat dissipation material is characterized in that it is easy to dissipate heat due to its high thermal

conductivity and minimizes leakage current flowing through the heat dissipation material due to its low electrical conductivity.

In this study, flower-shaped Al2O3 and BN composites were engineered with a simple hydrothermal synthesis approach, and

their thermal conductivity characteristics were compared and evaluated for each synthesis condition for the application to a heat
dissipation material. Spherical BN and flower-shaped Al.O3 were easily obtained, and SEM/EDS analyses confirmed the uniform

presence of BN between the Al2O3, and it can be expected that these shapes can affect the thermal conductivity.
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Fig. 1. (a) Schematic illustration showing experimental process to prepare heat dissipation composite, (b) heat emission model, and (c) digital

image of heat dissipation composite sample.
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Fig. 2. Flow chart showing experimental process to prepare flower shaped ALO;, A, B, and C samples.

(f) (c)Dot1l | At.No. | Mass(%) (e) Dot1 | At.No Mass(%)
Element Element
B 5 20.57 B 5 9.30
Al 18 18.62 Al 13 9199
(c)Dot2 | At.No. | Mass(%) (e) Dot2 | At.No. Mass(%)
Element Element
B 5 11.00 B 5 28.62
Al 13 14.41 Al 13 6.54
The EDS data of A sample The EDS data of C sample

Fig. 3. SEM images of (a) A2Os, (b) BN, (c) A sample, (d) B sample, and (¢) C sample and (f) EDS data of A and C samples.



636

3(a)%} (b)= 27+ Al,032F BNO] SEM ZAufo|ct, &~
2 5ol AASE Al059] 42 flower @4bs ML

BNQ| 4@ iR o =2 F7|7F AF2 11y AA=
Al,O3-BN 231-29] 749 A2 A=
DEZXE BP0 [3™ 3(c~e)l. A A
FEIQ] Al O3 A% Ato]Ato]of|
A= FHIE o] FAshA F2E] o]
o159t ¥HH, B AJH O] 749 13 JAHEO|
278 & 5 e, ol 228 E Fa Al
ZFst flower /9] Al,OsS BNQF ARl EE/d sh= 1M
o] Z7PAQ1 ¥h-g-of oJsf AZJAe] ¥strt A7l Zlo=z
2 4 ot C A H-L flower P42 Al,Os3 AlAF & BNt

H oox ol

o -
O
I
o

fulo 2
. 28
°
Y,
=

|
fL

2, 30 1 rE o g2 ¥ 1
g Oo o@ 1o & no |o oo |4

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 36, No. 6, pp. 633-637, November 2023: Song and Jeong

Tlo] H,O + Al,O3 — AIO(OH)=
[15]. ¥t A AlHat C AJH 9 7
ZAF X13i%]o] 9l 0 gamma phase®} delta phase”}
A5 o] ZAsl A0 2 Fhekel 4 girt 7t Al HFa)
A} Ato] == Scherrer equation B (20) = KA/Lcos (6
(K=0.9)2 o] §5to] e 4 9191, A AT} C AT
Al;039] 748 gamma phase Z2AAH0] Ato]== 10~12
nme B]5HITH

2 AFoA /8 L Stsket BN/ALOs-PDMS W E-&
AEe] AHERS vlw B 2AYHEOR A
A5t flower A0 AL,OsE GUSH vty "2 AFRSH
EUA AIHY ERE = P 0.2 W/ mKUT. ¥ BN

tos
Hﬁ?_} o=

2 ALOs2 AR d%o

24
3

ol
(o]

D 0 r}ol' o, J,'l

ol

A71A webe Eaf 2350 BN YA} AL, Os Atolofl 3F o] Al,0:9} 31 3telo] Q1= A B, C A|H 2% AlO;
7 EAFES SEM o] U] x| & &5l &lstict. A AJ#at C T W] Al B]5 =2 A5 BN I5 A A
Ame flower HENS] ALOSF 2@} BN UAF S5t W AHEE glo] B# 0.24 W/mKO.2 71 & 32 7t
U AlHEE RE Aol 28 Aol 2 welck YA Hch SEM BA[1E 3(0)}2 B9 2912 4 9% flower
Q2L glotol 2R TUAL tlo] £ BE A ALO| 7% Ba} FUsH) R0l w2 AHEEE 7}
o] = =fQlsty] Qs EDS &4 @7 A8y 1 Ak JE Aolet #ad 2 i1, Aubs oz A et BNO|
27 3(1)0 AeISTRTE A AHO] 29 ALk B €A ul A2 & Ao} 9l el A A Asks ol
8ol 21 x| o] ufet QEAo]x| g1 nasf Emet 9
el C AlHO] %9 7} x| Ho] nje} AL} B 940) v &
o] FASM Wil S B £ otk A WL 2AFY g ”
Al ALOs 31 H;Lxﬂ% NI 2ot MPA| 280 S 024
BT} B Mol 2l el oszel AR AL B | e o2 oz
= Alsgsto] BNaF Al,Os7} Bl A 127 sty &5 -E '
Elo] ol 7102 BEre 4 9tk 3
SEMS S5 @4 vl % A4 REZ ST, 24§
0.1
A2 2 4l Ajo1g M) Hotol XRD Y
S Xsisteitt. 23 40] zF A]H 2] XRD pattern spectra %
£ ") w519t B A]H Q] 742 XRD patterno| 4] AIO(OH) = 0.0
o 2} e 1 HAL & 9t o] ALO:S} BN ALO,  Asample B sample  C sampl
S ML dst= WA A AlL,O30 A7) 7F ThA] A4 Fig. 5. Comparison plot showing thermal conductivity by samples.
A sample B sample C sample
BN BN BN
= -ALO, | AIO(OH) | 5-ALO,
@ 1-ALDO, & ; 7-AL0,
= > >
£ [ 7
2 \\J 2 g
V‘ﬁ«%ﬁ»’/% ~ Ldodidiond S ‘Ll‘m . -
II||I||II|I| Jll.l.h.llm [ [ITE T R llllllLI.I.Lh_“_l chdnd
10 20 30 40 50 60 70 8 9 10 20 30 40 50 60 70 8 9 10 20 30 40 50 60 70 80 90
20(deg.) 20(deg.) 26(deg.)

Fig. 4. XRD patterns of A, B, and C samples.
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