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Light Diffuser Plates for LCD-TV Backlight Sumitomo Chemical Co., Ltd.

Systems

IT-Related Chemicals Research Laboratory
Akiyoshi KANEMITSU
Takashi SAkAMoTO

Hironobu Iyama

A lighting system called direct type is usually employed for backlight systems in large size LCD-TVs.
With this type of backlight system, a diffuser plate has to be mounted in order to blur the images of CCFLs
and to hold several thin optical films. We have developed diffuser plates with properties which are specially
optimized for this type of backlight system, and have released them onto the market. In this report, the prop-

erties that are required for diffuser plates and our R&D activity will be described.
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Laptop PC (~17")

—

Wedge structure
0.7mm
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Light Diffuser Plate ‘

Television (20" ~ over 100") [ 1
L5~ 3mm 00000000

BEE Typical configuration of backlight systems
for various types of liquid crystal displays
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a) Photo of the CCFLs in the b) Photo of the CCFLs in the
backlight unit (w/o diffuser backlight unit (with diffuser
plate) plate)

PEEEN Basic function of the light diffuser plate
(CCFL = Cold Cathode Fluorescent Lamp)

Light diffuser plate

CCFLs

LC panel

DBEF

Reflector

Prism film
Diffusion film
BEEM Typical configuration of the direct type
backlight system
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Incident ray

BEEME  Calculated Mie scattering diagrams of two
particles with different refractive indices.
n of matrix is1.50, n of particle is 1.55 and
1.60 for black line and blue line, respec-
tively
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Diffusion factor ; D

(B70+B20) /2
Bs

D= x 100

By =l /cosb O
Collimated
incident ray " ND
=
/ _4/

Transmitted
scattering profile

Intensity

5 20
Angle (deg.)

BGEEME  An example of the transmitted scattering
profile of a diffuser plate and the definition
of Diffusion Factor (D)

N

Higher transmittance and
r higher diffusivity

90 - = Higher luminance with
higher uniformity

80 |

D%

-o- Sample
60 |- | = Sample @
-0~ Sample @)
-e— Sample O
50 - | -4 Sample &
-=- Sample ©

40 I I I
60 65 70

o
>

Tt%

Some examples of Tt-D balance curve ob-
tained from some particles with various di-
ameters and refractive indices
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—Sample A
—Sample B

—Sample A
—Sample B

90°

3 Incident angle = 0° Incident angle = 40°

~

_— Diffuser plate Da>Ds
T a

o © CCFL

Sample A ; Tt= 55%, D = 90,
Sample B ; Tt= 65%, D = 60.

B Transmitted scattering diagrams of two
different diffuser plates with different Tt
and D
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1.0 -
0.9 - %o
0.8 -
0.7 +
0.6 -
0.5 -

04 +

Uniformity (-)

2

02 | @ Particle 1
® Particle I

0.1+

0.0 s ‘ ‘ ‘ s ‘
500 750 1000 1250 1500 1750 2000
Luminance (cd/m2)

BGEEEN  Some examples of the luminance perfor-
mance using a model backlight unit
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O0000000Fig. 100000 Sample ADDODOO
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Sample B

Sample A

Sample A ; Tt = 55%, D = 90, No CCFL image was observed.
Luminance 6030 cd/m?

Sample B ; Tt = 65%, D = 60, Some CCFL images were observed.
Luminance 6350 cd/m?

BEEELN The images of the CCFLs observed
through Sample A plate and B plate
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Exposure time

IEEEEN Some examples of the UV (Hg lamp) ex-
posure test results for various kind of base
resin with different additives
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15

@ Conventional method
14 ® Improved method

Log (surface resistance)
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0 100 200 300 400 500 600

Exposure time (hr)
IEEEEE Hg lamp exposure test for the diffuser

plates with different types of anti-static
treatment
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2001 2002 2003 2004 2005 2006

Major size ©
of the . . . . .
LCD TV 20inch — 30inch — 37inch — 45inch — 65inch

Sumitomo 1oy

Light

Diffuser .
Plate RM400 RM401 RM7XX  RMS80X RMS80XS

2001.5 200112  2003.11  2004.9 2005.2

o : Put onto the market

IEEEEN The history of our development of diffuser
plates for LCD-TVs

Fig. 1400 000000C00OOOOOOOOOO
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1145 General properties of our diffuser plate
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4+
-6 ﬂ

-10

Shift of plate center (mm)

o L
341

0 5 10 15 20
Time after the lamps turned on (hr)

—— RMS80XS (2mmt) —— PC 2mmt)
—— PMMA based material 2mmt) —— RM70X (2mmt)

IEEEEN Curl behavior of diffuser plates under illu-
mination of CCFLs in backlight unit.
Moisture adsorption ; RM80XS = 0.1%,
PC = 0.4%, PMMA = 1.9%, RM70X = 0.3%

Test Item Unit Method RMS80XS
Thickness mm - 2
RMS801S = 55
. . RMS802S = 60
Light Transmittance % JISK 7361
RMS803S = 65
RMS804S =70
Haze % JISK 7163 99
Gloss % JISZ 8741 4/7
RMS801S = 93
Diffusion factor % SCC method RMB025 =76
RMS803S = 59
RMS804S =41
Tensile Strength MPa JISK 7113 38
Tensile Elongation % JISK 7113
Tensile Modulus GPa JISK 7113
Flexural Strength MPa JISK 7203 92
Notched Izod Impact Strength kJ/m? JISK 7110 1.6
Heat Distortion Temperature (18.6kg) °C JISK 7207 91
Scratch Hardness (pencil method) —_ JIS K 5600 2H
Surface Resistivity Q JISK 6911 109-11
Coefficient of Linear Expansion /°C JISK 7197 7x105
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a) Sample C (2mmt)

b) RM804S (2mmt)

26 inch TV set.
16 hours later, after being kept in the chamber of which
temperature was 50°C and humidity was 80%.

IEEEEN  Example of Mura test result
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IEEEIE Distribution of the maximum temperature
(Size of backlight unit = 46inch,
Chamber temperature = 55°C)

Heat resistant

90°C 3hr arade

RM803S2T

RM803S1H5Tx

Test method
24mm

150mm

< Specimen size >
Width : 25mm
Thickness : 1.5mmT,
2mmT

Bending displacement
was measured

P74 Heat distortion test performed at 80 de-
gree and 90 degree
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IEEEEN  Luminance profiles of three different types

of optical film components

11



goTvoooooooDo

obOooOooooooOooobOoobOOooOooDOon
obOoooOooooooOooobOoocbOOooOoOoDOon
obOoooOooooooOooobOoocbOOooOoOoDOon
oooooooooooobooono

gooo

gooobooobooobobooobooooobooo
obOobooooooooobOoobOooOooDbOon
obOobooooooooobOoobOooOooDbOon
obOobooooooooobOoobOooOooDbOon
oooooooooooobooooooobon
obOoboooooooOooobOoboboooOoooDon
obOoboooooooOooobOoboboooOoooDon
obOoboooooooOooobOoboboooOoooDon
obOoboooooooOooobOoboboooOoooDon

gbooooooooboooobooboobooooa
goooooobooobooboooobooobobooo
goobooooo

ggoo

) “000000000000000000000
00002006, 0000000000000, O
00000000000000, OOBPOOO
00000 (2006), p.970

2 “000000000000000000000
00002006, 0000000000000, O
00000000000O000, OOBPOOO
00000 (2006), p.360

3 00 00,0000,0000,0000,00
00, 2002-1, 15 (2002)0

ooooo
Akiyoshi KANEMITSU
goooDoogoo

gooooooooo
gooooo

gooao
Takashi SAKAMOTO
gooooooo

gooooooooboo
goooo

12

PROFILE

ooooao
Hironobu Ivama

ooooocooo
ooooocooooo
ooooo

oooog 2007-1



OooOooDooooooog SonmEnomRnn e
“OOo® o000 00000000
ERERN EREEN

Juogbootgubotgdod
HRERNRERE

Development of a Forefront One-Shot Basal
Application Fertilizer ‘“Rakuichi®’ for Paddy Crop Protection Division
Rice Hideyuki SHIBATA

— A Fertilizer Exclusive for Rice Varieties such
as ““Koshihikari’’ which has a Good Taste but
Falls Down Easily because of its Long Culm —

Sumitomo Chemical Co., Ltd.

Agricultural Chemicals Research Laboratory

Yoshihiro TAKEBAYASHI

We have developed “Rakuichi®”, a forefront one-shot basal application fertilizer for paddy rice varieties
such as Koshihikari which has a good taste but falls down easily because of its long culm. Thanks to the fer-
®” uses world-first technology to control releas-
es of both fertilizer and the uniconazole-P plant growth regulator. Just by applying “Rakuichi®” at the basal

tilizer coating technologies of Sumitomo Chemical, “Rakuichi

application time, efficacy of the fertilizer is raised at the best additional fertilization time and continues to the
late growth stage, something which is impossible for conventional one-shot basal application fertilizers

because of the risk of lodging. This report outlines the characteristics and effects of “Rakuichi®” on rice

growth, yield and grain quality.

gooo

ljooooooooogoo
cOooboooooooooooooOoobDOooon
uboocoOooocooooobOOoobOOobobOOoonoon
oboooOoooooooobOOoobOOobobOoOoonoon
goobOoooooooobooooboooboooa
oboooOoooooooobOOoobOOobobOoOoonoon
ooooocooo
Ooooooooolesooooooooooon
oboobObooooooobOoooobooboooa
uboooOoooooooobOOoobOOobobOOoonoon
uboooOoooooooobOOoobOOobobOOoonoon
ooooOoDoooooooboozooe0OODOOOO
00000116840 hall0 0000000 6280 hal
0000010000000\ ooooooooo
oboooOoooooooobOOoobOOobobOOoonooon
oooogo
cOooboOooooooooooooOoobOooon
oboocoOoooooooobOOoobOOoboOooonoon

oooo 2o007-1

gooboboboooobobbboooobbbboo
gooboboboooobobbboooobbbboo
gbooboobooboobobobooboobo
gooboboooobobbboooobbbboo
goooooboooboooooodgdFig. 1t od
gbooobooboobobobobooboonbo
O00000O0000DO0oooDoOogoo20000
OO0O00o0O0OO0o0O0O0 IoooooogroogonO
0000000000 Ioooooboboooobooo
gooo
gobooboooobbooooooobbooog
goobbbooooobbbooooobbbooo
goobboboooobobbboooobobobboo
0000doo0o loogooogoooooooo
gopo8ooooooooooooooooood
goobobboooobobbboooobobbboo
000000000000 Ioooooooooo
goobobbooooobobobboooobboboboo
gobogbooobod

13



0000000000000 00® 0000000000000000000000

Days
0oooo . . 0 . 40
-40 -15 +40
Transplanting Initiation of Maximum Latter stage  Heading Ripening Maturing
] tillering tillering panicle of spikelet ] a 0
Growth stage 0 0 O formation  differentiation 0 0 O
poooo ooo ooooo ooo 0o0oo oooo oooo 0ooo
0ooo oooo ooooog
aFefégfforn Basal Additional I~ Additional I
ppD on ooo oo

BEEEM  Growth stage and fertilizer application time of paddy rice in Japan

ooooooooooo

20000000®000000

goooobooobooboboooooooobooon
oboboobooooobooobooooobOooooo.
obOoooooooooobobobooooooDon
obOoooooooooobobobooooooDon
0o0o0o0o0®0000020000000®0000
oooooooooopoooooooooooOooOon
obooooooooooobobobooooooDon
obooooooooooobobobooooooDon
obooooooooooobobobooooooDon
0000000000®0000000000000
oboboooooooooboobooooooDon
ooo

3000oooooooooboooo
goboobooboobobobobuoobooDbo
goboboboooooobobbooooobbboo
goboboboooooobobbooooobbboo
goboboboooooobobbooooobbboo
goboooboooooobobbooooobbboo
goboooboooooobobbooooobbboo
goboooboooooobobbooooobbboo
goboooboooooobobbooooobbboo
goboooboooooobobbooooobbboo
00o0ob0obo0n0oOnFig. 200
gogbmoioobobobooboobbooboon
gooooboooooobobbooooobbboo
O00000000ooDO0oOoooooooSrROO

14

0®0000000000000000000000
goooboooooooobooooooooboooa
goooooobooboboobooooooboobooo
goooooobooboboobooobooobobooo
goooooobooboboobooobooobobooo
goooooobooboboobooobooobobooo
goooooobooboboobooobooobobooo
gooooo

Absorption of Dissolution and
water =) expansion =) Release
ooo oooooo e
Water Resin coating

ooooo

Urea
ooo

Urea

00000 Saturated urea
solution
ooooooooo

Urea solution
ooooo

PBEE  Diagram showing coated fertilizer release
gooooOoooooooooooooo

400000000000000 “0O0®000

gobobooooobbboooooboboboood
gooboboobooooobbbooooobboboboo
000000SROODO®000000000000
000000®0000000000000000
goobboobooooobbbooooobbobboo
goboboooboon

oooog 2007-1



0000000000000 00® 0000000000000000000000

gooooooboobooobocbooooooooon
oooooooopo0ooOoOoooOoOoOoOoOOOO
ooooooooooooooooOoooooPpOoO
oboocoOooooooobOOoobOOoboOooonoon
oboocoOooooooobOOoobOOoboOooonoon
ooooooooooooooooooopPOOOO
ooooooooooooooooooooooePo
oboocoOooocooooobOOoobOOobobOoonoon
goooobooobooboooooobooooobooooo
oboooooooooobOoobOoobobOooDoon
000000000000®1000000SSDFO
oooogo

oo0®00000000000000

logooootbooooooooooo
gloooooooopoOoOoOOoOOOO
gboboooooboobOoopmobooobooobooon
oboobooooooooboobooboooonooon
ooooopOoO0OOO0OO0OOODOOOOOOOOO
oboobooooooooboobooboooonooon
oboobooooooooboobooboooonooon
opOOOOOCOOOOOOOOOOOOOOOO
oboobooooooooboobooboooonooon
oboobooooooooboobooboooonooon
oobooooobooo
goboboooooooobooooobooooooon
oboooooooooooooooooooobbooo
oooooooocoooooooocoooonoom
O000o00o0o0o0ooo0o0oooOFg.3)0

Donor  Membrane Receptor
ooooo O ooooooo

a

Co : Concentration in donor
C1 00000000oo

. C1: Concentration on surface of
e wall membrane
Co S ooooooooo

[EEEETRRRY £

. [ :Thickness of wall membrane
. ooo

BEEEN Diffusion of drug through a wall
membrane
goooooooog

gobooooooboboboooobbooooon
000ob00bOO0b0Ob0Fg. 40000000DO00ODOO
gobobooooooobbbooooobobboooo
gobobooooooobbbooooobobboooo

oooo 2o007-1

@; : Cumulative amount of drug
ooooooo
t :Time
SL: Slope ooo
ooo D : Diffusion coefficient
oooooooo

K : Partition coefficient
oooooooo

Qt

—> v
L : Lag-Time t
oooooo

2 2
- DKCo [‘“LJ I s, . DECo
1 6D 6D 1

BEE  Diffusion of drug through a plane sheet
goooooooooooooo

cbOooooooobOoobooOooboOoobobooon
ooooooooo
ooooooooooopooooooooooOon
cbOooooooooOooobooOooboOoobobooon
cbOooooooooOooobooOooboOoobobooon
cbOooooooooOooobooOooboOoobobooon
cboooooooobOoobooOoobOoobooon
cboooooooobOoobooOoobOoobooon
cboooooooobOoobooOoobOoobooon
oooobooooooooooo
ooooooooooooooopoOOOOOO
cobOoboooioboboooboooobooobooboon
OFig. 50000000000OPOCOOOOOOO
OoooOooooooooooooooodSemO
oobooooooobOboOooooboobbOoooon
ooooooocooooooopoOoOoOOOOO
ooooooooopoOoOOoOOOOOOOOOO
T00000008&OoOoooo0ooooonooo
OoooocebcnoOooOOOoOOs8OOOOOOOOO
oooov7oooooocoooooooocooooon

80

60 -

Elution rate (%)
000 %

20

o

3-Jul 17-Jul 27-Jul

Young panicle Reductive division Heading stage
formation stage stage O
000000 0ooooo oooo

Sumitomo Chemical Kasai Experimental Farm (2000)
0O0000ooooooDo (2000)

B Release rate of Uniconazole-P in paddy
field
ooooooopPOO0O0O0O0O0O0O0O

15



0000000000000 00® 0000000000000000000000

coooooooooopOOOOOOOOOCOOO
obOoboOooooooOooobOobobOOooOooDOon
obOooooooooOooobOoocbOoOooOooDOon
000®00000000000000000000
ocooboocooboocoobooooon

gz22oooooooooooooo

00®00000000000000PODOOO0O
ooooOoooooooboOoobooOoooon

boobooopoooooobOooboobooooon
O00OSROOO®000000OMODODODO®1000
obOobooooooooobOoboboooOoooDon
OO0O00O0O0Fig. 60 0000000000000
obOobooOoooooooobOoboboOooOooDOon
oooooooooboooooooobooobooDbo
obOobooOoooooooobOoboboOooOooDOon
obOobooooooooobOoboboooOooDOon
cooooooooooMOOOOOOOOOOO
cov7o1o000o0o0ob0O00O0ooOooOooOoOooOOon
0®10007010000000000000MO0O
obOobooOoooooooobOoboboooOooDon
0®0000000000000000POOOO0O
obOobooooooooobobobooooooDon
00000000000®00000000POO0O
obooboooooooooboobooooooDon
oooooooooog

0.8

l

Release rate of Nitrogenous fertilizer (%/day)
0000000000000 wo)

10-Jun 10-Jul 26-Jul

Tillering stage ~ Young panicle Reductive
0 formation stage  division stage
ooooo 0ooooo 0ooooo

W Rakuichi®21 [] Sumicoat® “Koshihikari M”
0oo®21 000O0OsSROOO®POO0OOmMMOO

PGEENEE  Simulation of N release rate from coated
fertilizer calculated from temperature data
at Nagaoka city in Niigata prefecture

gooooooooooooooooooooooco

oooo0oooooooooooozoo3coon
0000000000000000000®1000

16

0000®000000000000000O00OFig.
70000000000000000000000
0000000000000000000SPADOOD
0000000000O00O0O000O0®000000
0000000601900000000000000
0000006020 00000000000000
0000000®00000000070190000
0000000000 O00000702000000
000000000®00000000000000
00000000000000

00000000®00000000000000
00000000000000000000000
00000000000 ®00606kg/10a0 00 00
569kg/10a0 0 0 0 O

42 r

S
(=]

w
o)

w
>

—@— Rakuichi®
0o®oo

—— Conventional
oooo

Leaf color (SPAD)
0O0OSPADO OO
)

w
=

w
S
T

1
6/9 6/19 6/29 7/9 7/19

DATE
ooo

w
(=]

Niigata Agricultural Research Institute Sado Agricultural Technology
Center (2003)
00000000000000200300

Changes in color for leaves applied with
Rakuichi®
oo®0o0o0ooooon

20000000b0b0oboboooobooon
00®00000000000000PO0ODOOO
goooboboooooobobooooooooboboo
goodoooOooooogoooollgoogooog
goooooOoDoDo0ooOooooboooooeOonO
g7Obobomoooooovobooboomoong
gvoooogoooooooooooooooooon
goooloocoo0oooOddn0Fg. 8000000
000000000000000000®00000
goooopoooooooooooopoooog
0000000000000 0000000000®
gooboobobobobodFig. ot
00®000000000000020030000
gooooboobobobbbbooooooUuooFig.
1000006090000032000000000¢
0o0ooooooooooooooggen19000
0042000000®0000000000000

oooog 2007-1



0000000000000 00® 0000000000000000000000

Young panicle
Maximum tillering stage formation stage Heading stage Harvesting stage
ooooooo 0ooooo oooo oooo

| B

RN B S R e

Rakuichi® Conventional ~ Rakuichi® Conventional

og® ooo oo®

Sumitomo Chemical Kasai Experimental Farm (2001)
0o000o00oooooooo?200100

oo®oooooo

s

. Conventionall
ZHEmEaE

Sumitomo Chemical Kasai Experimental Farm (2001)
0o0o0oooooooo0ooonD200100

BGEEM  Reduction of lodging by Rakuichi®
00®000000000000000

80

70 - —@— Rakuichi®
oo®oo

—— Conventional

oooo

60 [

50

40

Plant height (cm)
00 (cm)

30

20
10 :
22-May 11-Jun 1-Jul 21-Jul
Date
ooog
Niigata Agricultural Research Institute Sado Agricultural Technology
Center (2003)

go0ooO0o0ooO0oo0oDooo200300

IEEELN Changes in height of plants applied with
Rakuichi®

oo®noooooon

oooo 2o007-1

Rakuichi® Conventional —Rakuichi® Conventional
oo® ooo oo® ooog

BEEREN  shape of paddy rice (Koshihikari) applied with Rakuichi®

—

1)

(=]
1

—
)
S

T
<ol

&
=1

0o
.
E 80 |
SF Culm
o
?0\_1 60 F oo o Ear oo
§E' m IN1 01000
40 1 m IN2 02000

0 IN3 03000
o IN4A 04000

O<qu—l m INS 05000

Rakuichi® Conventional
oo®oo oooo

Niigata Agricultural Research Institute Sado Agricultural Technology
Center (2003), IN : Internode
00000000000 000200300

IEEEEN Length of internode and ear applied with
Rakuichi®
o0®00000000D0o

0070180000072000000®00 68.8cm0
0000731em000000%®0043cm000000
000000®0081.0cm0 0000 86.6cm0 000
00®0056cm00000000000000O0
goooobobooobobooboboobobUoFig. 11
gbooboobooboobobboobooboo
gbooboobooboobobboobooboo
000040050 000000000000000
00o00oO0oOoo0*oOoo0®0000000o0oaP
goobboboooobbbbooooboboboboo
Oo0oooDooooooo3ooooooon
OO0000000ooooooooo@ooo4aon
0500000000®0024000003.0000
0®00000000000000000

17



0000000000000 00® 0000000000000000000000

19990 200500700 000000®0000075
000000000000000000000000
0000000000 ®00823cmdOO00000
89.3cm0 00000 ®007.0emd OO0 OO Fig. 1200
0000000000000000®001.1000
0023000000®00012000000000
000 O Fig. 130

Average of Rakuichi® plots = 82.3cm

oo®oooo
110 1 Average of conventional plots = 89.3cm
0ooooo
—~ 100
=]
= o o
=
2 5 w
e O
E5%S
3 E o 80
&
e

70

60
60 70 80 90 100 110

Culm length
(Conventional plot, cm)
oog (em)

75 paddy field trials from 1999 to 2005
199900 20050 075000000000

IEEEEE  Effect of Rakuichi® on culm length of pad-
dy rice
oo®00oo00000oooog

Average of Rakuichi® plots = 1.1
_goegooo

Average of conventional plots = 2.3
oooooo

Degree of lodging (Rakuichi® plot)
oo®ooooooo

Degree of lodging ( conventional plot)
ooooooooo

75 paddy field trials from 1999 to 2005, 0 : none ~ 4 : complete
1999020050 0750 00000000000 0DO40000

BEEEEN Effect of Rakuichi® on lodging of paddy
rice
00®00000000000000

3000ooooooooboobon
00®00000000000000000000

goobooooooobbbooooobbboo

goobbooooooobboooooobboo

18

gooobooobooobooboooooobOobooo
gooobooobooobooboooooobOobooo
0®00000000000000000®0000
oooooooooooooooo1ooooooon
goooooobooboboobooooboooboobooo
01000000000000®000000000
gooooooboobobooboooobooobOoobooo
goooboooboooboobooobooobobooo
goboooooo
00®0000000002002000000000
goooboooooooobooooooooboooo
O000Fig. 14 00®000000000000
gooiooboooooooooooooosooono
000D00060000000%006860/m?2000
005900 /m?0160000000000000%0
06240 /m’0 00004290 /m?0450000000
goooz20400000000000000Fig. 150

700

600 -

400 -
—@— Rakuichi®

Number of stems (/m?)
ooogo/md)

300
go®oo
200 —— Conventional
100 ooog
0 Il Il Il Il J
25-May  4-Jun 14-Jun 24-Jun 4-Jul 14-Jul

Date
ooo

The Japan Association for Advancement of Phyto-Regulators (Ibaraki, 2002)
00o00o00o000o00000O0o000,200200

IEEEIEN Changes of number of stems applied with
Rakuichi®
oo®0oooooon

600 -

500

400

Number of panicles (/m?)
0o (@0/m?)

Rakuichi® Conventional
0o®o ooo

The Japan Association for Advancement of Phyto-Regulators (Ibaraki, 2002)
0o00000000000000000,200200

IEEEEN  Effect of Rakuichi® on number of panicles
0o®00000

oooog 2007-1



0000000000000 00® 0000000000000000000000

118 Effect of Rakuichi® on grain yield, yield components and degree of lodging
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000000%0

Conventional 429 70.6 68.4 29.4 85.0 22.1 552 1.3

oooo
* The Japan Association for Advancement of Phyto-Regulators (Ibaraki, 2002)
000000000000000000,2002000 00000 ®25030kg/10a0 O
O
16
y = 0.3249x + 0.6653 1.6
¢ R=02278 y=05421x+0.484
141 R? =0.4287
14+
L
° o

Ratio of dehulled grain yield
(Rakuichi® plot/Conventional plot)
00000o0000oo

Ratio of number of panicles/m?
(Rakuichi® plot/Conventional plot)
000000000

IEEELEN Relationship between ratio of number of
panicles/m? and ratio of dehulled grain yield
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HETA] Relationship between ratio of number of
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Average (Rakuichi® plots) = 7.3%
oo®ooo

Average (conventional plots) = 7.4%
ooooo

Protein content (Rakuichi® plot, %)
0o®0 (%)
-

w

6 7 8 9

w

Protein content (Conventional plot, %)
000 %)

IGEEEN  Comparison of protein content in dehulled

rice grain
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O0OO0CFig. 18 000000DODOOOCOOODO
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11:10 578 Effect of Rakuichi® on quality of dehulled rice grain

oo®00000000000000

gobbooooocoobooobooOoooon
000000®0000000000000000
ooo0o0oo0ooooooooooooooon
0o000o0ooooOo0OO0C0C0O0OO0Table 2000000
0000000000000 0®0076500000
06290000000®0000000013.6000
goooooooooobooooooboolc400000O
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000000000000000000000®00

Plot Perfect grain Imperfect grain
oooo oooo ooo
Milky white grain White core grain White belly grain Other
goooo oooo gooooo gooooooo
Rakuichi® 15 76.5 14.3 0.7 49 3.6
oo®o
Ratio (Rakuichi®/Conventional, %) (122) (58) (54) (65) (100)
000000%0
Conventional 62.9 24.7 1.3 7.5 3.6

oooo

* Fukui Prefecture Agricultural Experimental Research Station (1999)

0000000001999 00 %0000 ®150 40kg/10a0] O
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1 Effect of Rakuichi® on angles between leaf and culm

oo0®00000000000000

Plot Culm length (cm) Degree of lodging Angle between leaf and culm (°) Dehulled grain yield
oooo ooo (0 : none ~ 4 : complete) gooooooo (kg/10a)
oooono Flag leaf Second highest leaf ooooo
00:004:000 ooo 000200
Rakuichi® 15 81.6 1.3 21.0 21.0 602
oo®o
Ratio (Rakuichi®/Conventional, %)  (84.4) (33.3) (68) (72) 127)
000000%0
Conventional 96.7 3.9 31.0 29.0 475
0oooo
* Sumitomo Chemical Kasai Experimental Farm (2003)
00®1000®5040kg/10a0 000 000000000000, 200300
11 G Effect of Rakuichi® on panicles and spikelets of paddy rice
0O0®oo0oooooooo
Plot Number of Number of Number of spikelets (10°/m?) % of spikelets
0 panicles/m? spikelets/panicle 00000000/m200 0oooooo%oo
a Primary Secondary Primary Secondary
oooo 0O00O0/m00 100000/000 rachis-branch  rachis-branch rachis-branch  rachis-branch
10000 20000 10000 20000
Rakuichi® 15 453 75.9 19.0 15.3 55.4 44.6
oo®o
Ratio (Rakuichi®/Conventional, %) (116) (89.7) 117) 92) 112) (88)
0Dooooo%d
Conventional 391 84.6 16.3 16.6 49.5 50.5

oooo

* Sumitomo Chemical Kasai Experimental Farm (2003)
00®1000®5040kg/10a0 0 000 00000000000,200300
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1115155 Product lines and directions for use of Rakuichi®
oo®ooooooooo

Product lines Rakuichi® 21 Rakuichi® 25 Rakuichi® 27 Rakuichi® 20S
gooo oo®21 0o®25 oo®27 00 ®20s
. N-P205-K20 21-11-10 25-10-8 27-10-7 20-11-11
Ingredient (%) Uniconazole-P
ooo 0.004 0.004 0.004 0.002
gooooooge
package (ke) 15 15 15 20
ooo
Application period Plowing ~ puddling Transplanting Plowing ~ puddling
ooo 0oooooo 0ooo ooooooo
Directions  Application amount (kg/10a) 995 30 995 .30 995 30 30 - 40
for use O
oooo Application method Whole layer application Side dressing  Whole layer application
oo gooopoooo gooo gooooooo
Number of applications 1
ooo
Target areas Hokuriku, Tohoku, highlands Tohoku, Hokuriku, Sandy soil area
Kanto and of Kanto and area of planting on Kanto and
western Japan western Japan March or early April ~ western Japan
oooooooo JO000000000 0000000000 0000 0000000000 0000000
gooooo gooooo 3040000000000 gooooo
Target varieties Koshihikari Koshihikari Akitakomachi, Koshihikari
O 0 0 Hitomebore, ]
0 0 0 Koshihikari 0
0ooooooo 0oooo 0ooooo 0oooooooo ooooo

goooobooooooa

0000 ®210250270 22.50 30kg/10a0 O O ®20S
0300 40kg/10a0 0000000000000
0®1000000000000000000000
00000®s00000000000000000
000000000®70000000000000
000000000030040000000000
000000000000000000000 %208
0000000000000 0000000000
0000000000000 0000000000
0000000ooooooon

2000000000
goboooooobboooobobbooooo
goobobobooooobobbooooobbboo
ooopoz0300000DOoUoooooDooon
00000000000 ®100000000000
00oD0oo0oboobobOoOooDbOdTableeOOODO
00®000000000000000/m*0000
ooooooo0ooooooooooooooo
goobooboooooobobboooooobbboo
goobooboooooobobboooooobbboo
O0kg/l0a0 000000000000 ODOOOO
005010000000 0000000D000DOO
gooooooooobbbooooobbboo
gobooboooooboon
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1101558 Target yield and yield components (Niiga-
ta prefecture)
00000000000 0000000O0oo

0 Rakuichi® 21 Conventional

ooooooo oo%a oooooo
Number of hills (/m? 18 18
000000 /m0
Number of panicles (/hill) 26.5 23.1
gooo/oo
Number of spikelets (/panicle) 66.5 71.6
100000/00
% of ripened grains 88 82
0oooo%n
1,000 grain weight (g) 21.5~22 21.5~22
0ooOgo
Dehulled grain yield (kg/10a)® 606 ~ 614 525 ~ 537
00000 kg/10a0Y
Number of panicles (/m?) 478 415
0oo0/ma0
Number of spikelets (x 10%/m?) 31.7 29.7
00000/m0
Maximum number of tillers (/m?) 600 ~ 730 540 ~ 676
000000/ma
% of producive tillers 79.7 ~65.5 76.9 ~ 61.4
0o0oooo%d
% of grains over 1.85mm thickness 92.4 91.8
185mmO0000000000%0
% of perfect grains 90.3 88.1
Ooooo%d
% of protein content in dehulled grains 6.3 6.6

00000000000%3

(1) Yield is calculated on the yield components.
0000000000000000000150000000000
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Development of New High-Purity Alumina

Sumitomo Chemical Co., Ltd.
Basic Chemicals Research Laboratory
Shinji Fuitwara
Yasuaki TAMURA
Hajime MAk1
Norifumi Azuma

Yoshiaki TAKEUCHI

Sumitomo’s high-purity alumina has been manufactured by the method of hydrolysis of aluminum alkoxide

since 1981, and the present production capacity is 1500t/Y. High-purity alumina is used in areas such as dis-

plays, energy, automobiles, semiconductors and computers and demand for it is growing steadily.

In this paper, a general view of recent applications for high-purity alumina is introduced, and our newly-

developed high-purity alumina products are also described.
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Al + 3ROH — Al (OR)3 + 3/2Hz2 @
2A1 (OR)3 + 4H20 — Al20s3 - H20 + 6ROH )
Al20s3 - H20 — Al203 + H20 ®3)

Alkoxide Synthesis |
v
Hydrolysis |
| Calcination |

v

| Processing |

High Purity Alumina

PR  Manufacturing process of High Purity Alu-
mina by alkoxide method
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1158 Character of Sumitomo’s high purity alumina
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AKP-20 AKP-30 AKP-50 AKP-3000 AKP-G008  AKP-G015 HIT-50
Crystal Form o o o o 0 Y o
Purity %) >99.99 >99.99 >99.99 >99.995 >99.995 >99.995 >99.95
Particle Size (um) 0.4~0.6 0.3~05 0.1~0.3 0.4~0.7 <0.1 <0.1 ~0.25~
Loose Bulk Density (g/cm?) 0.7~1.1 0.7~1.0 06~1.1 0.3~0.6 - - -
BET Surface Area (m?/g) 4~6 5~10 9~15 4~8 ~80 ~ ~ 150 ~ 6~13
Impurity Level Si (ppm) <40 <40 <25 <20 <8 <8 <50
Na (ppm) <10 <10 <10 <10 <3 <3 <10
Mg (ppm) <10 <10 <10 <10 <3 <3 <10
Cu (ppm) <10 <10 < <10 <3 <3 <10
Fe (ppm) <20 <20 <20 <10 <8 <8 <30
gooo 2007-1 25



ooooooobobooobo

obOooOooooooOooobOoobOOooOooDOon
obOoooOooooooOooobOoocbOOooOoOoDOon
00o00oooog®»-®3Q0
gooobOooobooocboooooooobOooo
obOoooOooooooOoOoobOoocbOOooOooDOon
obOobooOoooooooobOoobOOooOooDOon
obOobooOoooooooobOoobOOooOooDOon
obOobooOoooooooobOoobOOooOooDOon
ooboooooooooboocoooboooboooo
gooobooobooobooobooooobooo
obOobooooooooobOoboboOooOooDOon
ooooooo

Table 1000Fig. 20000000000000O
obOobooooooooobOoboboOooOooDOon
ooo

(1) AKP-30 (2) AKP-3000

BGEE SEM and TEM images of Sumitomo’s high
purity alumina
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PG TEM images of Sumitomo’s nano-sized o-Al203 powders
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1P Character of o-Al203 for sapphire single

crystal
AKQ-10 High Density
New Alumina
Crystal Form o o
Purity (%) >99.99 >99.99
Loose Bulk Density (g/cm?3) 1~ >2
BET Surface Area (m?/g) ~3~ <1
Impurity Level Si (ppm) <10 <10
Na (ppm) <10 <10
Mg (ppm) <10 <10
Cu (ppm) <10 <10
Fe (ppm) <10 <10
Ca (ppm) <10 <10

(1) AKQ-10 (2) High Density New Alumina

1mm

BGEEME  SEM images of a-Alz203 for sapphire sin-
gle crystal

27



oooooobooooobo

obOobooooooooobOOobobOOooOoOooDOon
obOobooooooooobOOobobOOooOoOooDOon
oooooooooooon

2000000
gooobOooboooboooooooobooo
0000000 0O0O0oouooooPDPO Plasma
Display Panel00 000000000000 OOO
00000000000PDPOOODOO®®O0000
O014MmmOXeOOOOOOOO172nm0O XeO OO
coooooooovuvOooooooooooo
obOoboooooooOooobOobobOOooOooDOon
obOoboooooooOooobOobobOOooOooDOon
coooOooDooooOoOooOoooz24nmd0Oo00on
ooooOoooooooboooboooo
oooooocoooooooooooao
BaMgAlioO17 : Ev*0BAMO 00000000000
coooooOoOopbPOOOOOOOOOCCOOOO
coooooooooooooooovovoooo
ooooooooobooooooooboooboooDo
000000000 00000000000003%0
BAMOOUOUOOOOOOOOODOOOOOOOO
OBaOMgOOOEuWOOOOOOOOOOOOODO
oboooooooooobobobooooooDon
obOoboooooooooboobooooooDon
obOoboooooooooboobooooooDon
000000000000030®gogo0»o000
obOoooooooooobobobooooooDoon
obOoooooooooobobobooooooDoon
ooobooOoooobooboOoOooooobObOooOon
obOoooooooooobobobooooooDoon
oboboooooooooboobooooooDon
oboboooooooooboobooooooDon
oboboooooooooboobooooooDon
oo0ooOooOO0o0o0ooOooooooooosnon
ooooooobooooboobobooooooon
gooobooooboooboooooooobooo
oooboooooboobOoOooooobboOooon
obooboooooooooboobooooooDon
oboboooooooooboboboooooDbon
oboboooooooooboboboooooDbon
ooooog

000ooooooo
goodobobooboooboobooooooooogd
OD0000000A/FOOOO DO Air fuel ratio sensor(]
JU0o0000DU0OU0O0OUOA/FOOOODOOOOO
goooooooobooobooooooooon
ogoooooooooooboooooooooo

28

gooobOoobooobooboooooobOobooo
goooooobooobooboooobooobobooo
goooooobooobooboooobooobobooo
goooooobooobooboooobooobobooo
goooooobooobooboooobooobobooo
goooooobooobooboooobooobobooo
goooooobooobooboooobooobobooo
0000000000000000%000000
gooooooboooboobooooboooboobooo
gooooooboooboobooooboooboobooo
gooooooboooboobooooboooboobooo
00000000000000000400000
goooboooboooboobooobooobobooo
0000000000000 00*%Y0000000
gooooooboooboobooooboooboobooo
oobooooood
cboobooooboooooboobooboboooo
gooooooboooboobooooboooboobooo
gooooooboobobooboooboooboobooo

—o— Powder A (particle size : 0.5um)
-m- Powder B (particle size : 0.4uum)
-~ Powder C (particle size : 0.2um)
—0— Powder D (particle size : 0.1um)

—

4.00 -

3.60

Fired Density (g/cm3)

3.20 : ‘ ‘ ‘ : : : ‘
1200 1300 1400 1500 1600

Temperature (°C)

BEEEN  sintering behavior of Sumitomo’s high pur-
ity alumina powders

Microstructure of Powder D (MgO = 500ppm
addition) sintered body at 1300°C

oooog 2007-1



oboooOooOooooobOOoobOOobobOOooon
0000000000000 0000 a-ARO3OODO
ooooooo

gooooooboocbooobocbooooooooon
OO0O00OFig.6000Fig. 700000000000O
oboooOoooooooobOOoobOOobobOoonoon
ooooocooo

4000000
gooooooboobooobobooooooooon
00000000 e-AOsDO0O0O0O000O0O0OOO
oboboboooooooobOoobOoobobOoonoon
oboboboooooooobOoobOoobobOoonoon
000®00000000000000000000
obooboooooooobOoobOobobOoonoon
00a20o
goboboooooooobcooooobooooooon
ooooobooooboobocoooboooooooon
00000D0DD0DD00000000000000%¥0
gooooooboobooobobooooooooon
oboobooooooooboobooobOoonoon
obooooooooooboobobobooonoon
obooooooooooboobobobooonoon
obooooooooooboobobobooonoon
ooooo
goooooobooboobobooooooboooon
c-AOs00D00000®000000000000
ooboooooooooo

500000000 0DbO0O0bDbOOn
000000e-AO3sOD0ODOOOOOOOOOOO
gobbooboooooobbbooooobobboon
gobbooboooooobbbooooobobboon
gobooboboobbooboo

0loooooo
000000e-AOsOO00D00O000O00O000
0000000000000 o00oooooooon
ooooooo
000000000000O00oO0oooooon
0000000000000 0000ooooon
OOHITOODOOOOOOOOOFig. 1804000
0000000000000 O0000oo0ooooon
0000000000000 O0000oo0ooooon
00000000000000000004e490Qg
ooooooo
00000000000000000000000
000000000000000000000000
000000000000000000000000

oooo 2o007-1

Magnetic
Recording
Tape Base film

gobooooobbooog

oooooobooocooooooboooooooon
ooboobOooocobOooobooboooooboon
OOOOOOPETOOOOPENOCOOOOOOOODO
00000000000000000%00000
coooooooobOooboooOooboOoobooon
cboooooooooOooobooOooboOoobOoon
coboooocobOooooboOoooboOooOOoon
OooCoOoO0OFg. 8000000O0O0O0O0O0OOOO
cbOoooooooobOooboooOooboOoobooon
cbOoooooooobOooboooOooboOoobooon
00000000 FeOCOOOOOOODOOOOOO
000000000 e-AROsDODOOOODOOOOODO
coooooooobOoobooobooobooobooon
oooooooooooobooo1onmbOOmoon
cobooooobOo0oOooobooobocobooon
0000000000000%000000000
O000De-AOsDOOODODOOODODOOODODOO

Magnetic Head -Al203 Particle

Magnetic
Particle

Binder

Magnetic /
cEcic g3 333338 $3398s
Non-Magnetic
Layer
Non-Magnetic
Particle

Back coating
Layer

PBEEEE Magnetic Recording System

goooooooooooboobooboood
godbooobooboooobooboooobooood
000000000000 e-ARO30 0000000
O000000000CMPO Chemical Mechanical
Polishingd O OO DOOO0OO0O0OO0OO0OO0DOOOOOODOO
godoooooooooooooao

020000000000000

000000e-AOsO0O00000O0O0O0OO0
0000000000000 000000o00o0oo
000000000000 0000o0oooooon
00000Mad20:220 0000000 a-AlOsO 0O
0Do0000000o0o00000oooonoooooo
128500 0000000000990 0000000
0000000000000 000oooooo

00000000000000a-Al0s0000
0000000000000 0000o0o0ooon
012500 00003.95¢/ecm®0000099.20000
goooooooooo

29



ooooooobobooobo

gs3oooooo

o-AO30 0000000000 00O0O0OODOOO
obOoocoOooooooOooobOOoobOOooOooDOon
oooooooood

0o0o00o0ooooooooooooooooo4o
obOobooOooooooOooobOoobOOooOooDOon
obOobooOooooooOooobOoobOOooOooDOon
obOobooOooooooOooobOoobOOooOooDOon
ooogso-s00@moooooooooooon
obOobooOoooooooobOobobOoOooOoooDon
obOobooOoooooooobOobobOoOooOoooDon
ooooocoobooono

CH4 + H20 — 3H2 + CO 4

oOoo0o0oO0oooo0oo0Oo0OdFrg. 90000000
00000000 e-Al03000000000 v-
AO:3D0O00ODDODODOOOOOOOOOOOOOO
obOobooOooooooooboboboooOoooDon
ooooooooon

Hz separation Layer
(SiOz2, Zeolite) CoO

Intermediate Layer » Hz, CO
(y-Al203)

Porous Tube
(0.-Al203)

H2

BEEEEN  structure of Hydrogen separation element

goooooobobooobobbobbbooogogdy-
ArOsD 0000000000 0ODOOOUODOOO
000000000000 O000D0O0000 a-Al03
0000000000000 0000 e-ARO3ODODO
gooobooooboobboooooobobbooo
gooooobooooooobobboooooooo
goboboboooooobbbooooobbboo
000015000

KrellDOOMaO 200000000 a-Al0s0 O
goboooboooooobbboooooobbboo
100 60nmO 00004000 o-Al0s0 000000
0000000000 O0O100100nmO a-Al2030 O
O0y-AOsD 00000000 DODODOOODODODODO
000 2050nm0 000300400 0 a-Al2030 0 0O
0000000000000

O0a-AlO3000000000DODOO Fig. 1000
O0c-AOsD 00 O0O0OODOOO0O0OOOOODODO
00000000000 e-AlO3ODOODOOODO

30

— Powder B (particle size : 0.4um)

— Powder C (particle size : 0.2um)

---- Powder D (particle size : 0.1um)
121 ... Nano-Al20s (particle size : 50nm)
10
0.8
0.6

04

Pore Volume (cc/g)

0.2

0.0 f LA R R e o f "t
1 10 100

Pore Radius (nm)

IEEELN Pore size distribution of high purity alumi-
na powder compacts

lenmO00000O0OOOCOCOOCOCOCOOO
cboobobooooooooboobooboboooo
gooooooboooboobooooboooboobooo
gooooooboooboobooooboooboobooo
0000000000000 000e-AOSOOO0O
goboooboooobooooooooo

gooo

coooobooooooooooooooboobooooo
goobooooooooooooboobocoooobooog
goobooooooooooooboobocoooobooog
goobooooooooooooboobocoooobooog
goooooobooboboobooobooobobooo
goboooobooooboooooobooooooo

obooooooooooobooboobboooo
goooooobooobooboooobooobobooo
goooooobooobooboooobooobobooo
gboooooooobooooboobooboooa
goooboooooooobobooooooooboooo
gooooboooboobobooboooboooboobooo
gooooooboobobooboooboobobooo
gobooobooooboooooon

ggoo

) oo oo, oo oo, 0ooo, booo, oL,
59 (1980).

2 0000,000,0000, 25,23 (1982).

3 00O oo, U0 oo, bbb, Doooo, 58
(3), 106 (1984).

4) 0000, 0000, 0 OO, 0000, 1984
(6), 63.

5 00 00, FCODOO, 3(),9@1985).

6) 0 00,000,0000, 48,173 (1985).

oooog 2007-1



7) H.Kadokura, and M.Hama, New Materials [] New
Processes, 3, 335 (1985).

§ U0 OO0 LODDOOO oo, Doog,
1993-1, 4 (1993).

9 00O OO0, 0o o, oooooo, 29 (8), 659
(1994).

100000, 000000, 36 (4), 248 (2001).

1) 0000, 00dooo, 17 (9), 764 (1982).

12)00 00, 0000000000, 4,100 (1983).

13)y000,0000,0000,0000,000
ooo, 6(6),461 (1971).

1400 00, OO OO, oo o, oo, 21, 540
(1972).

15) M.Kumagai, and G.L.Messing, J.Am.Ceram.Soc.,
67 (11), C-230 (1984).

16) M.Kumagai, and G.L.Messing, J.Am.Ceram.Soc.,
68 (9), 500 (1985).

17) J.L.McArdle, and G.L.Messing, J.Am.Ceram.Soc.,
76 (1), 214 (1993).

18) R.B.Bagwell, and G.L.Messing, J.Am.Ceram.Soc.,
82 (4), 825 (1999).

19) H.Yanagida, G.Yamaguchi, and J.Kubota, 0O O O
0Q, 74 (12), 371 (1966).

2000 00O, OO0 Od, DOoooooooog,
10, 175 (1989).

21) P.Burtin, J.P.Brunelle, M.Pijolat, and M.Soustelle,
Appl.Catal., 34, 225 (1987).

22) 0000000 OO 2953003 (1999).

23) 0000000 OO 3537454 (2004).

2y)00 00, 0000,0000,0000d,00
oo, oo o, oo ooo, oo og, oo o
0o, oo d, oo oog, rFCcoOooa, 24 4),
153 (2006).

25) S.Rajendran, J.Mater.Sci., 29, 5664 (1994).

26) A.Krell, and H.Ma, NanoStructured Materials, 11
(8), 1141 (1999).

oooo 2o007-1

gobooooobbooog

27) H.Ma, and A.Krell, Key Engineering Materials,
206-213, 43 (2002).

28) AKrell, and H.Ma, J.Am.Ceram.Soc., 86 (2), 241
(2003).

29) 000000 OO 3091183 (2000).

30) JLEDS Technical Report, 1 (2005).

300 oo, FCcooono, 22 (6), 163 (2004).

32) 000000 OO0 2005179109 (2005).

33) 000000 OO0 2006-151745 (2006).

)00 oo, “d0ooogr, oooo (2006), p.134.

3B/p)yooo, 0ooaoo, 41 (), 593, (2006).

36) J00000000 OO0 2004-197043 (2004).

N0 000000, 000000 000 35999140
(2004).

39) 00000000 O00 31812180 (2001).

39900 00O, O 0O, OO0 00O, Matsushita Techni-
cal Journal, 47 (4), 323 (2001).

40000 00O, 000,0000,0000,000
0000000 Ooooooogd, No.27-02,
p.11 (2002).

4ND0D0M 000, 000 926409 (1997).

4200000, 000 11-31611 (1999).

43) 000 O, FCOO OO, 23 (1), 12 (2005).

44) TDK OG0 0O 0O O 62-250518 (1987).

45 0000000 OO0 29240940 (1999).

46) 000000 OO O 3-277683 (1991).

47) 0000000 OO0 6-18074 (1994).

4800 00,0000, 00000, 0000, d
0 00, FUJIFILM RESEARCH & DEVELOP-
MENT, 48, 76 (2003).

49900 00O, OO O, 0O O, O0oOoOg, oo d
0O, OO O, FUJIFILM RESEARCH & DEVELOP-
MENT, 48, 71 (2003).

50000 000000000000, OO0 2005305342
(2005).

31



oooooobooooobo

| PROFILE

ogoood
Norifumi Azuma

ooooo
Shinji FuiiwAra
oooooooo

gooooooo
ooooo

gooooobooo
oooooooo
gboboooooo

ooooo
Yoshiaki TAKEUCHI
ooooocooo

gboboooooo
gboooooooooo

gooood
Yasuaki TAMURA
gooooooo

gooooogoo
goooo

gooo
Hajime Maki
gooooooo

gooooogo
ooao

32 oooog 2007-1



goomoo goooobon

JootdEepDMOOL nooeon.
bbb ouod Doo ood

Development of EPDM Grades with Good
Processability Characteristics

—Specialized Polymer Design for Anti-Vibration
Rubber—

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Sadayuki NAkaNo
Tatsuo Sassa

The production process for cured rubber requires several steps, including mixing by an internal mixer, mix-
ing by an open roll, molding with an extruder and vulcanizing using hot-air tunnel, and this is one of the rea-
sons for higher production costs than other resin parts. In recent years we have aimed at the development of
ethylene-propylene-nonconjugated diene rubber (EPDM) grades with good processability characteristics that
minimize production costs. We have already included in our line-up the new grade “Esprene® 7456 as a Good
Processability grade designed for continuous vulcanized sponges.

In this report, we present our new Good Processability EPDM grade cured by a peroxide curing system
which is designed for anti-vibration rubber parts. This new grade has excellent roll mixing processability even
with a low loading formulation, and provides high performance for anti-vibration rubber parts especially for
next-generation muffler hangers.
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Process Development and Application of

Membrane Technology

Sumitomo Chemical Co., Ltd.
Process and Production Technology Center
Masahiko KURUMATANI

Takenori KiTAURA

Membrane separation is the separation from a mixture, of components of different molecular weights or
different chemical properties utilizing the separation ability of membranes. It is a far less energy intensive
process than distillation because it doesn’t involve any phase changes. Furthermore, the application of mem-
brane technology is not limited to just separation ; emulsifications and reactions are also possible. The authors
of this paper are currently working to develop processes based on such technologies and here they introduce
some new technologies and report on their progress in applying these technologies to the separation of resin
solutions, effluent treatment and the advanced purification of pigments.
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1IN A summary of processes based on mem-
brane technology and some examples of
their application

Application Type of Detail of separation process

membrane*)

ED Separation of alcohol and sodium formate
Purification ED,UF  Desalination of pigment

ED Organic acid purification from drainage

UF Separation of polymer and monomer
Fractionation UF Separation of polymer and organic acid

UF Oraganic recovery from emulsion
Concentration RO Concentration of COD component from drainage

*) RO : reverse osmosis membrane, UF : ultrafilter membrane,
ED : electrodialysis membrane
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Name of  Typeof  Permeation Rejection of Highly loaded

membrane membrane flux COD component components of

[kg/ (m? - hr)] [%] Biotreatment
BW-30 RO 239 975 Blocked
XLE RO 84.3 97.0 Permeates
NF-90 NF 84.0 79.1 Permeates
DK NF 154.4 46.0 Permeates
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-1+ Details of the membrane process

BW unit SW unit

Element BW30-365 (8inch) SW30HR-380 (8inch)
Membrane area [m?] 813.6 423.6
Arrangement dinlinex3parallel+4inlinex2parallel+4inline ~ 4inlinex2parallel+4inline
Pumping ability

Pump head [MPa-A] 5.2 8.5

Feed rate [Ton/hr] 24 12
Concentration rate [-] 5.5 2.7
Feed rate

Provision [Ton/hr] 194 9

Concentrate [Ton/hr] 9 7.1

Recycle [Ton/hr] 6 6

Permeate [Ton/hr] 10.4 19
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LI Ton content of the process liquid and the
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Content [ppm]

Ton
Process liquid Required specification
Cu?* 22 15
Li* 3410 2500
NH4* 13 600
Na* 8 100
S042- 11100 100
Cl- 264 100
Recycle

SW-30 unit
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11563 Comparison of filtration membranes and
electrodialysis membranes

Filtration ~ Electrodialysis
membrane  membrane

Desalination ability (SO42-) [ppm] 100 10
Required necessary membrane area [m?] 840 50
Capital-investment [M¥] 70 50
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Safety Evaluation Study Using Embryonic Stem

(ES) Cells

Sumitomo Chemical Co., Ltd.
Environmental Health Science Laboratory
Nobuyuki Horie
Hashihiro HiGucHI1
Satoshi KaAwAMURA

Koichi Sarto

Noriyuki Suzuki

Embryonic stem (ES) cells are pluripotent stem cells that have the capacity for self-renewal and multilineage
differentiation, and they have recently started to be used in the safety evaluation of chemicals. The novel in
vitro embryotoxicity test (EST) that utilized the differentiation ability of mouse ES cells into cardiomyocytes
was established in Germany. We could obtain results which were equal to the validation study performed in
Europe and will apply the test system to a preliminary assessment of new chemicals. In addition, we have par-
ticipated in one of the national projects to improve this test system to make it much simpler and more precise.
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1k:151 =58 Evaluations of alternative (non-animal) test
by OECD

Toxicity studies OECD Test Guidelines (In vitro)

Skin Corrosion No.430
In vitro Transcutaneous Electrical Resistance
No.431
Human Skin Model Test
No.435
In vitro Membrane Barrier Method for Skin Corrosion
Phototoxicity No.432
In vitro 3T3 NRU Test
Skin Absorption No.428
In vitro Method
Eye Irritation/Corrosion — (unacceptable)
Acute Toxicity — (unacceptable)
Repeated Dose Toxicity =~ — (unacceptable)
Carcinogenicity — (unacceptable)
Teratology — (unacceptable)
Reproductive Toxicity — (unacceptable)
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112 In vitro embryonic toxicity studies

1. Mammals
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Od00U0O0o0O0ooOooUoooooooooooo
00000 Table 2(11

odooooooUoooooouooooooooon
ODOOESO0O0OO0OOOODODOOEST : Embryonic
Stemcell TesttD D 0000 00000000000
O 0O Micromass culture0 0 00000000000
00000000 Whole embryo culturedd 000 00O
000000000000000Y00000000
Oo0dUo0oooUoUoooooUoUomoooooo
Od000o0o0d0ooO0oUoooooooooooo
Od000o0o0d0ooO0oUoooooooooooo
Od000O00d00oU0oU0ooUooUOooUoooo
Od000O00d00oU0oU0ooUooUOooUoooo
Od000O00d00oU0oU0ooUooUOooUoooo
Od000O00d00oU0oU0ooUooUOooUoooo
gooooo
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Study Material Index Reference
MOT Assay Ascitic mouse ovarian tumour  Inhibition of cell attachment to Braun et al., 1982
cells lectin-coated sufases
Cell HEPM Assay Human embryonic palatal Cell proliferation Pratt et al., 1985
Lines mesenchyme cells
Cells Gap junction Chinese hamster ovary cells Inhibition of gap junction Trosko et al., 1982
Embryonic Stem cell test Mouse enbryonic stem cells Cardiomyocyte differentiation Spielmann et al., 1997
Mouse fibroblast cells Cell proliferation
Primary Micromass culture Rat embryo (limb bud) Cartilage differentiation Flint et al., 1984
Cultures Cell proliferation
Palate culture Mouse embryo (palate) Fusion of secondary palate Shiota et al., 1990
Organs Limb bud culture Mouse embryo (limb bud) Cartilage differentiation Freedman et al., 1982
Morphology
Whole embryo | Whole embryo culture Rat embryo Morpholgenetic differentiation Schmid et al., 1985
culture

2. Non-mammals (1970s - 1980s)

(1) Vertebrates
Fish, Avian or Frog embryo

(2) Invertebrates
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Drosophila, Hydra, Sea urchin
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Function I 5.92 x log(IC50 3T3) +3.50 x log(IC50 D3) - 5.31 x [I
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1C50 : 50% cytotoxic concentration, ID50 : 50% differentiation concentration
3T3 : mouse fibroblast cell line, D3 : mouse embryonic stem cell line
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