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High Purity Alumina
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Alumina having a purity of 99.99% (4N) or more is classified as high purity alumina, and has been put into
production using several manufacturing methods. Among them, Sumitomo’s high purity alumina is manufactured

using the hydrolysis method of aluminium alkoxide, and the company has developed various high purity alumina

powders to meet customer requirements and expand its business. This report outlines the features of high purity
alumina and the development of new grades for future applications.
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LGN Various properties of Sumitomo’s high purity alumina

AKP-20 AKP-30 AKP-50 AKP-3000 HIT-50
Crystal structure a a a a a
Purity %) >99.99 >99.99 >99.99 >99.995 >99.95
Particle size (pum) 0.4-0.6 0.3-0.5 0.1-0.3 0.4-0.7 -0.25-
Loose bulk density (g/cm3) 0.7-1.1 0.7-1.0 0.6-1.1 0.3-0.6 -
BET specific surface area (m?/g) 4-6 5-10 9-15 4-8 6-13
Impurity level Si (ppm) <40 <40 <25 <20 <50
Na (ppm) <10 <10 <10 <10 <10
Mg (ppm) <10 <10 <10 <10 <10
Cu (ppm) <10 <10 <10 <10 <10
Fe (ppm) <20 <20 <20 <10 <30
(1) AKP-20 (2) AKP-3000 (3) HIT-50

B  SEM image of Sumitomo’s high purity alumina
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Sample A

Sample B

BEEEE TEM image of Sumitomo’s ultra fine high purity alumina
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BEEEM  Particle size distribution of Sumitomo’s
ultra fine high purity alumina

LGP Typical properties of Sumitomo’s ultra
fine high purity alumina

Sample A Sample B

Crystal structure a a
Particle size* (nm) 70 110
BET specific surface area  (m?2/g) 16 12

*: Measured by TEM
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Boron nitride Aluminium nitride Spherical alumina Advanced Alumina (AA)
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ermal conductivity (x: Fine size)
C X © A
t
08 High (A: Fine size)
X

Handli bilit @)

andiing abiity Crystalline anisotropy Water resistance o
Particle size (um) 0.5-40 <100 0.2-18

O: Excellent O: Good A:Notbad x:Poor

AA-15

S5um

m SEM image of Advanced Alumina (AA)
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BEEX 1mage of thermal dissipation in thermal
interface material
(a) Conventional spherical alumina
(b) Developed large-size alumina

Interface resistance
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SEM images of developed large-size
alumina
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12 - . .
-e— Developed large-size alumina

10 - —4— Conventional spherical
alumina

Thermal conductivity (W/(m K))

50 60 70 80 90

Filler content (vol%)

B Thermal conductivity of thermal interface
material compounded developed
large-size alumina
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a

___—Filtration layer

(b)

Intermediate layer
(J
Support

Substrate

.m Structure of inorganic separation
membrane
(a) Typical image of overall view
(b) Image of cross section near surface
region
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Intermediate’layer,
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G  SEM image of cross section over support
surface region

Our support

e Intermediate layer Fasy to form a

Pore size: 0.3-0.4 ym [ fjration layer
Less roughness on it
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= Intermediate layer
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Pore size of support surface (jum)

Good Surface roughness

IEPEEN Relationship between permeance and pore
size of support surface

& N TAFFER N E R0 5 72, mnBEEd:
BEAR LB E Ui, hiERE & oM fLEo
W30l e K2z 22b o, HERMET
BIENAHEL Ko7 e, hMEEAEMIZAD
A F 2 RN 2o W A RO 22 0 1S ] R A R
JECELZENFLIONDS, S HICKITHE» 5.
ZZTHOWEYHEDO 7L I FBRIE. 7 O &
B FIEIRIC & o TEREIZ L 2BRIC @ oM pe 2 n
FTZEBZNS>THEDD, 7L I FRTORBE &
i A T Sbe 3 T LIk, EEEMERE AR
THEREEHST LN TEREELIOND,

BEBRIEMNDRER

I A, WS, Ry ~v—KLIcREXNBEM
MRHZ. B0 bl e S PR, R4 &R
DTIALFHE RT3, BN, JEoEGELR

Copyright © 2020 Sumitomo Chemical Co., Ltd. 23



EMETIVIFOFBEINRRE EAERR

WAL A 2 W HLAE G R0 7 L 7 7 AR & o kbR
NEFWTH B 5. FFE, @SOEHEEE L, mED
EMWERHY T I v 7 28 FEH I THWB19, BRIk
TR SR OBHEM S EICFEHINTED,
SHRITEERE, REMEZEZMDLTIALS HEbh T

SMBTHhBEHEZ NS, KMPRHE, KRERRRIN.
A2 INEEBBANPEITLTNEAR, HRTE
JECA (—ftEHEAN BAT7 74V 253 92 2HE)
OHIZA T XT3 9o ZDOMREN VS EABD,
SHIENTEEH A THL & lbh 3,

ZIEMATH DX T I v 7 2 BT B2,
BEAERLRR O BB WML B BEE D Thb %
FIRT IR BRI IEEICEE L & 5,
TLIZTLEGULHEABIM» S 5 2E LT
I A EE L FERLE T D, il ZIFAION,
YAG (Y3Als012), ¥ 2 % ¥ 7 A E ) (MgAl204)
BEMHON TS, FTEYI LT AE LT
TILIZwAFE~Y T 3y AJRE RS R, KA
BT 5720 CHRETETH D, FEHIZE/L T L3
(AIN) Z#2H L5 5AI0NR, YAM (2Y203 - Al203)
RYAP (Y203 - Al203) 7 & #HK O NG Sk % £
BAETAYAGE LI 42 &, ARVBES L EHAIEL
MThHb, £l AT TAERNET M TH
57:%, HIPEM 2 ETEE LT I v 2 2088560
RFTVERTH DD, 23R LOZEHKIZY 7 7 4
7 LR U RO EBESR R, T2 T4 Tk
VY —OBMEE. Wik EEERME L TOR
MRl h T35,

BT 3y 2 ZFEOFRNIIE. R 5 AR
TR EORMAMME N ER L & 275, g TR
PIZ KD BECORIK & & BFek EORBELITLEE &
BLEWEME S 2 XK/ 2 B ES &
%, Wiz TRE WA, BE - BROBEORESR
BDMENSEDa Y 2 IS I EIIEBESTIER
WA, Ut TR EME 7L I F oIV TE 5
2R H D, AEXUHRIZE N T KA
TCEE10ppmd FIZHX 2 2 Z & NA[RETH 5, H
EI2, MHoOBEME T LI FEHWTY SR YT X
AL EHFHEL, F3 2770 2F—I2k D SN
EERL-E 2 A BOBEBANER T Y2V T
A X NLOHERBHE N, Fig. 123727
Z ¥R IVEARDXRD  (XERMHT) 234 — >, Fig. 131
ZEF I A X OHAES AR, Fig. 128 D HAS
EHDFRE UTHWERERIZ, 2 LSO
THDIENTh o7, F-HEMTEATIERIC
EEDENE ONE LR,

TR INEFTIS, BMETLIFER-ZL
T AR, AR, FRBRAR AL & I AR
K723y ba— L35 MELTE2, 7

24  Copyright © 2020 Sumitomo Chemical Co., Ltd.

1400
1200 — Spinel powder

1000

®©
[=3
(=]

600

Intensity (-)

400

200

10 20 30 40 50 60 70
20/deg

IGEEEH XRD pattern of spinel powder

IEEEIN Image of spinel granules

LIFRe 2T A RIICRE T, FERRRIE
TNV r—va itk RO N ZHIRPELED,
il Z (X FREE KD B B RIS DWW TR D
MBI ENS, HdOK FKkEa Y P -
25k~ 72y 7 A XLEARICISH L. Fig. 14
DK ISKED S > 7= R 2 F T 5 Z & WHET
b5,

A 7L 3 F OBGERGIC TH > T & &l
Lk kA a Y b a— 3 3t Ea
tcH W CRIDATE 2HMiTh . 5%ITEY
Mx 7 3y 7 Z & OERE AR % fEE L
T TETH %,

fFRILZ 2020



51 RACE

1) FEA L 1E A, (TR, RS 1980-11, 59 (1980).
2) JA M +F 3y %, 17 (9), 764 (1982).

3) MEB=, 774 €7 3w, 4,100 (1983).
4) FikG V8 1Eh, £ 3 v Z,6(6),461 (1971).

5) hiik Bk 1E 20, #PR 21, 540 (1972).

6) P.S. Behera et al., Interceram, 65, 10 (2016).
7) R WE 2 1E 0, Bk UGS, 54 (12), 839

(2007).

8) N. Hezil and M. Fellah, J. Aust. Ceram. Soc., 55, 1167

(2019).

EFMETIVIFOFBEINRERE EAERR

9) S.N. S. Mohamad et al., IOP Conf. Series: Materials
Science and Engineering, 701, 012034 (2019).

10) NH &5 1E5, FC LA — 1,24 (4), 153 (2006).

11) W IR, “20194F EARIAE - HEAER A 5 O BLIR
EHHRIER, &R (2019), p. 223.

12) {EAAL A (K), FFHH2018 —244647.

13) D. S. Sholl and R. P. Lively, Nature, 532, 435 (2016).

14) #% B, “TALF - AbET ek 2k
VB ST EERAT, S&THIR (2014).

15) fEK&AL (1), JP 5362132 B2 (2013).

16) #%H #ih, FC LA — |, 37 (4), 139 (2019).

17) M. Sokol et al., Adv. Mater., 30, 1706283 (2018).

PROFILE

|/IT RN

Shunsuke Saxamoro

(B a2 /5o Eagin

TRV E — - BRI TS
72

X

Shota SAKAKT

(B3 (e /S veagin

IV F — - BEBEM RIS
7R

it (T57)

RE EF

Teppei Kajino

R HRA S

T AF — - BEBERORHIFZE T
W R

fFRit% 2020

Tomomichi Nasu
R HRA S+

T )L — - BEREMRT ST
=

it (BE2)

BE HEE

Yoshiaki SakATANI

A EHA

T ALF — - BEREM BT SET
TN—T 2t =Ty —

it ()

Copyright © 2020 Sumitomo Chemical Co., Ltd. 25



