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Discovery and Development of a New Miticide
‘amidoflumet (Panduck®)’ with High Lethal

Activity against House Dust Mites

Sumitomo Chemical Co., Ltd.

Agricultural Chemicals Research Laboratory
Tatsuya MoRr1
Noritada MATsuo
Makoto HATAKOSHI

Environmental Health Division
Yasuyori TANAKA

Environmental Health Science Laboratory
Keiko OsE

Amidoflumet is a new trifluoromethanesulfonanilide compound with high house dust miticidal activity which
was discovered by Sumitomo Chemical, and was registered in Japan in 2004. House dust mites and their prod-
ucts are known to be major household allergens to children and the elderly, and they cause asthma and atopic

dermatitis. Amidoflumet shows high lethal activity against common house dust mites. In particular amidoflumet

has excellent activity against predatory cheyletid mites, which often cause biting injuries to humans. These effi-

cacies and its excellent safety to mammals can provide us with an important tool for controlling various house
dust mites. This paper describes the discovery story, miticidal efficacies in various formulations, a method of

synthesis and safety evaluations of amidoflumet.
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PBEE  Insecticidal trifluoromethanesulfonanilides
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CO2R2

Ri G NHSO:2CF3

: Ri=Cl, Re=Me 10 : Ri=I, Re=Me

: Ri=Cl, Re=Et 11 : Ri=Me, R2=Me

: Ri=Cl, Re=iPr 12 : Ri=NOg2, Re=Me
: Ri=Cl, Re=tBu 13 : Ri=OMe, Re=Me
: Ri=Cl, Re=Ph 14 : Ri=CF3, Re=Me

: Ri=Br, Re=Me 15: Ri=H, Re=Me
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BGEEEN  Synthetic method of 2-alkoxycarbonyltri-
fluoromethanesulfonanilides
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1IN Miticidal activity of 2-alkoxycarbonyltri-
fluoromethanesulfonanilides against D.
farinae (DP) and T. putrescentiae (Tp)

Compound Dose (mg/m?) — Activity (%)
No. Ri Df Tp
8 (mg/m?) 80 (mg/m?)

4 Cl Me +++ +++

5 Cl Et + 4+ +++

6 Cl iPr +++ +4++

7 Cl tBu +4++ +4++

8 Cl Ph + 4 +* -

9 Br Me ++ + ++ +
10 I Me +++ ++ +
11 Me Me ++ +* -

12 NO2 Me - ++ +
13 OMe Me +* -
14 CF3 Me - +++
15 H Me + 4+ +* -

++ + : 100% mortality, ++:>90% mortality, +: 70 — 90% mortality,
—: Almost the same as untreated sample
*: 80 (mg/m?)
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1P Miticidal activity of 2-alkoxycarbonyltri-
fluoromethanesulfonanilides against C.

-5 Physical and chemical property of amidoflumet

moorei (Cm) Molecular formula CoHrCIF3NO4S
Molecular weight 317.67
Compound Dose (mg/m?) — Activity (%) Appearance Slightly yellow or colorless crystalline solid
Cm Melting point 81~85°C

No. Ri R: 80 (mg/m2) Vapor pressure ca. 1.51 x 10! Pa(Gas saturation method)

4 cl Me o+ Acid dissociation constant  pKa = ca.3.8

5 cl Et R Distribution coefficient logP = 2.13(pH5, 24°C) (Ambient shake flask method)

6 cl iPr R logP = 4.13(pH1, 24°C) (do.)

7 cl Bu R logP =-0.28(pH9, 24°C) (do.)

9 Br Me P Solubility Soluble in following solvents :
10 I Me ++ 4+ Acetonitrile, N,N-Dimethylformamide, Acetone,

++ +: 100% mortality, ++ :> 90% mortality, +: 70 — 90% mortality,
—: Almost the same as untreated sample
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BGEEN  structure of amidoflumet
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Thermal analysis

Methanol, Ethanol
Endothermy observed at ca.82°C
Weight loss by vaporization began at around 80°C

00o0o0o00ooo0ooo0oo0oo0ooo0oonopKabOs.80
OO00OpHOOOOOOOOOOOOOOOOODO
oooooooO0oooO0oOoooooOooO0ooopHON,
5000001 000000000000000000
pHOOOOO1-OOOOOOOOOOOODOOOO
ooboooooooosooooooooooooon
goboooobooooooog

20000
OO00O0Oooooo2000oec0no3soooon
40000070060 00000000000DOO
ggooobobbooooobbbboooooboboo
0000d0o3000ooooooogoddTable 4

1k 78 Stability of amidoflumet

Storage 25°C 40°C
conditions 60%RH 75%RH

In the dark In the dark
Storage period 36 months 6 months

Container Polyethylene  Polyethylene
bag bag
Content Stable Stable
Storage 50°C 25°C 25°C
conditions 100%RH 1000 lux
In the dark In the dark
Storage period 3 months 3 months 50 days
Container Glass vial Glass vial Petridish covered
(capped) (open) with PVDC* film
Content Stable Stable Stable

* : Poly vinylidene chloride
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1:1s1 560 Stability of amidoflumet in various solvents
as 1%w/v solution

Solvent Recovery rate (%) *
Methanol 99
Ethanol 80
2-Propanol 100
Methylene chloride 100

* : Recovery rate of the sample which was stored at -5°C
expressed as 100%
Storage condition : glass ampule, 60°C - 1 month

LG Stability of amidoflumet in various carriers
as 1%w/w powder

Carrier Recovery rate (%)*
Azodicarbonamide 100
Talc 96
Silica 98

* : Recovery rate of the sample which was stored at -5°C
expressed as 100%
Storage condition : glass ampule, 60°C - 1 month

3poboooboon
gboooboobobboobooboobobbo
goboboboobooboobooboobobbo
gboobooobobooboobooboboo
gobboboooooobbbooooobobboon
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114141 Contact compatibility of amidoflumet with

metal powder
Metal powder Appearance after storage*
Iron NA
Lead NA
Copper NA
Tin NA
Zinc NA
Aluminium NA
Blonz NA

Test sample : Amidoflumet 1.53mg + metal powder 0.03mg/cm?
(filter paper)
* : Packaged in aluminium-laminated polyethylene bag at 60°C
for 1 month
*x : NA : Not affected
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1 Lethal activity of amidoflumet against
house dust mites at 500, 100, and
20mg/m? by filter paper contact method

D. farinae T. putrescentiae C. moorei
500 100 20 | 500 100 20 | 500 100 20
Amidoflumet 100 99 94 | 100 47 1| 100 63 18
Phenyl
salicylate

Compound

100 45 28 | 100 51 6 0o - -

Benzyl
ey 00 19 6|10 69 1| 0 - -

benzoate
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g —e— Amidoflumet

g a0k ---#-- Phenyl salicylate

a _‘j' ---A--- Benzyl benzoate
TR - w
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Time after treatment (min)

BEEME  Action speed of amidoflumet against D.
farinae by paper contact method.
Application dose of each compound was

800 mg/m?
—o— Amidoflumet
or ---®--- Phenyl salicylate
---&--- Benzyl benzoate
5
>  40F - W oo L
2 -
i)
o)
[=1
& 20F
R e Y

Time after treatment (min)

BEEEE  Repellency of amidoflumet against D. fari-
nae by paper contact method.
Application dose of each compound was
800 mg/m?
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80
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Inhibitory rate of
reproduction (%)

60 -

50

3 6

Time after treatment (week)

Effect of amidoflumet on D. farinae popu-
lation on carpet by sheet method.
Application dose of amidoflumet was 500
mg/m?
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@ Amidoflumet
B Phenothrin

Mortality (%)

D. farinae T. putrescentiae C. moorei

BEEEEN Efficacy of amidoflumet against house
dust mites on glass dish by aerosol spray
method. Application doses of amidoflumet
and phenothrin were 62 and 65 mg/m?, re-
spectively
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11 Acute toxicity of amidoflumet
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Species  Administration  Dose Approximate lethal
route dose

Male : 100-750 mg/kg ~ Male : 200 mg/kg
Rat Oral

Female : 100-540 mg/kg Female : 140 mg/kg
Rat Dermal 2000 mg/kg > 2000 mg/kg
Rat Inhalation 5440 mg/m? > 5440 mg/m?

Undetermined due to

Dog Oral 80, 400, 2000 mg/kg

vomiting in both sexes
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1 ENDN  Subacute and chronic toxicity of amidoflumet

Species

Administration Dose NOAEL

route and duration

Rat

Male : 1000 ppm
(62 mg/kg/day)

Female : 1000 ppm
(66 mg/kg/day)

Oral (in diet),
1 month

100, 1000, 5000,
10000 ppm

Rat

927 pg/m?

(effects on larynx)
30500 pg/m?

(effects on whole body)

927, 4460, 8170,
30500 pg/m?

Inhalation,
28 days

Dog

Oral (capsule),
90 days

Male : 3 mg/kg/day

1,3, 30 i<
mg/kg Female : 1 mg/kg/day

Rat

Male : 1000 ppm
(47 mg/kg/day)

Female : 1000 ppm
(59 mg/kg/day)

Oral (in diet),
6 months

60, 100, 1000,
8000 ppm

11



000000000000000D0000000DO0®0000000

0000000000000 P9000000000
obOoooOoooOoooOooobOoocbOOooOoOoDOon
ooboooooooooboocoooocooboooo

gsoooooooon
ooooboooboooboboooooooobooo
obOoboOoooooooobOoboboOooOooDOon
oooobOO0o0oooboobOoO0ooooobOboOooon
obOobooOoooooooobOooboboOooOooDOon
OOoO0oo0b0Oo0oo0o0ooO0ogdTable11m
goooboooboooboooooooobooo
obOobooOoooooooobOobobOOooOooDon
ooooOoooooooboooboooooooa
goooboooboooboooooooobooo
obOobooOoooooooobOobobOOooOooDon
obOoboOoooooooobOoobOooOooDOon
obOoboOoooooooobOoobOooOooDOon
obOoboOoooooooobOoobOooOooDOon
0000000000920000000000000
obOobooOooooooooboboboooOoooDon
obOobooOooooooooboboboooOoooDon
oboboooooooooboobooooooDon
oobooooooooobooooobood
oooooboooboooboooooooobooon
cooooooooooooooooooriooon
oboobooooooooobobobooooooDon
oboobooooooooobobobooooooDon
ooooooooon

040000
0000000000000 0000 Maximiza-

ton0 0000000000 O0DOOOOOOOODOO
ooboooboooobobooobooono

os0000

coooobooocooooooooooobobooooo
ooooooomoooooooooooooooa
goboboooobooooooooobobooooboooo

Ooe0ooond

cbOoboooooooooboooboobboooo
goooooobooobooboooobooobobonoo
O000muitre0 0000000000 000O0OO
goooooobooobooboooobooobobonoo
00000Table 1211

11557 Mutagenicity of amidoflumet

Study Study design Results
S. typhimurium : TA100, TA98,

Reverse TA1535 and TA 1537

mutation E. coli : WP2uvrA Negative

(Ames test) -S9 mix : 156 - 5000 pg/plate

+59 mix : 39.1 - 5000 pg/plate

Chinese hamster lung cell (CHL/IU)

Short treatment :
In vitro -S9 mix : 400, 600, 800 pg/ml
chromosomal +S9 mix : 200, 400, 600 ug/ml Negative
aberration Continuous treatment (-S9 mix) :

24-hour : 20, 40, 80 ug/ml
48-hour : 10, 20, 40 ug/ml

Mouse (CD-1, 8-week old)
Micronucleus  62.5, 125, 250 mg/kg (single oral Negative
administration)

110 Developmental and reproductive toxicity of amidoflumet

Study Species  Administration route Dose NOAEL (mg/kg/day)
and duration (mg/kg/day)
Systemic NOAEL
Oral (gavage) VStemice
» . Male : Male & Female: 30
Effects on fertility and early Male : 4 weeks before mating .
K Lo . 10, 30, 200 Parental Reproductive NOAEL
embryonic development to Rat to termination (sacrifice)
. R Female : Male : 200
implantation Female : 2 weeks before
. . 10, 30, 100 Female : 100
mating to day 7 of gestation
Developmental 100
Oral (@ ) Maternal Systemic NOAEL : 4
ral (gavage
Rat & . 4, 20, 100 Reproductive NOAEL : 100
Days 6-19 of gestation
Effects on embryo-fetal Developmental 20
development Maternal Systemic NOAEL : 30
. Oral (gavage) .
Rabbit . 10, 30, 100 Reproductive NOAEL : 30
Days 6-28 of gestation
Developmental 30
Effects on pre- and postnatal Oral (gavage) Maternal Systemic NOAEL : 4
development, including Rat Day 6 of gestation to day 20 of 4, 20, 100 Reproductive NOAEL : 100
maternal function lactation Developmental 20
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Material Characterization of Polyolefins by
Synchrotron X-ray and Neutron Scattering

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Takashi SAKURAI
Yoshinobu Nozug

Tatsuya KASAHARA

Noboru YAMAGUCHI

Synchrotron X-ray and neutron scattering are very useful methods to investigate the hierarchical structure and

structure-property relationship of polymeric materials at a microscopic level. Our company makes extensive use

of quantum beams such as those from synchrotron and neutron sources in cooperation with advanced research

facilities for deeply understanding the nature of polymeric materials. In this paper, we introduce state-of-art

experimental techniques and industrial applications of advanced quantum beam sources to polyolefin materials

as part of our research activities.
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Sample Muw Mw/Mn CXS? (wt%) [mmmm]P [n] Tm (°C) Density (g/cm?3)
zPP 435,000 5.1 4.0 0.91 2.1 160.9 0.901

mPP 364,000 1.9 0.1 >0.99 2.2 160.1 0.905
aFraction soluble in p -xylene at 20°C

b[sotactic pentad fraction determined by 13C NMR
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11078 Comparison of SAXS and SANS features
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Flux Scattered body Scattering Resolution Wavelength Beam size Energy
SAXS ~101/cm? Electron Electron density ~0.1% ~15A ~1mm ~10keV
SANS ~106/cm? Nuclear Scattering length ~10% ~10A ~5mm ~1meV

1zl Neutron scattering length of fundamental
elements
H D C N (6]
Scattering length/fm  -3.74  6.67 6.65 9.40 5.80
fm = 10-°m
Miscible Immiscible
AN <2 2<yN
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18 Characterization of fractionated polymer

samples

Sample name Muw Muw/Mn Mz

d-iPP 15,000 1.44 20,000
h-iPP 16,000 1.38 21,200
aPP 35,000 1.34 44,600
a(P/B) (P/B=80:20)2 32,600 1.30 42,900
a(P/B) (P/B =60 : 40) 32,000 1.50 47,000
a(P/B) (P/B=37:63) 37,000 1.34 47,000
a(P/B) (P/B=13:87) 34,000 1.42 44,300
aPB 26,000 1.44 35,100

#The ratios between propylene and butene in a(P/B)s are molar
ratios
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Scale-up of Centrifugal Solid-Liquid Separation

Sumitomo Chemical Co., Ltd.
Osaka Works
Kunitoshi TAKAHASHI
Process & Production Technology Center

Susumu SHIOJIRI

Many manufacturing processes for active pharmaceutical ingredients (APIs) and their manufacturing inter-

mediates consist of reaction, post-processing, crystallization, filtration and drying operations. Particularly dur-

ing filtration operations, we sometimes have operational troubles which can cause product quality deterioration

and a large decrease in productivity and work efficiency. Therefore, it is important to stabilize filtration opera-

tion during API manufacturing processes.

In this paper, we would like to introduce several scale-up techniques from a small experimental scale to a
commercial manufacturing scale by focusing mainly on operational condition setting of key parameters in cen-

trifugal filtration processes.
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1158 Troubles in centrifugal filtration process

goooooobooobobooobobbooo

troubles in filtration process

cause

reaction and crystallization change in size/
size distribution of crystals

change in composition of reaction mixture

change in crystallization conditions

crystallization slurry mixing/ generation of finely-divided crystals shear by slurry mixer and pump
feeding of slurry to filters increase of residual impurities time degradation of crystallization slurry
centrifugal filtration imbalance of filtration cake inappropriately-oriented slurry nozzle of filters

small cake filtration resistance

overflow of slurry or supernatant

too-fast feeding

vibration of filter

increase in filtration time

lower cake filterability

clogging of filter medium

masking of filter medium surface with fine crystals

increase of residual impurities

imbalance of filtration cake

inappropriately-oriented rinse nozzle of filters

masking of cake surface with fine crystals

nonuniformly-compressed cake

poor cake removability

high liquid content of deliquored cake

filter cake compression

inappropriate cake remover
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BGEEEN  Relationship between centrifugal effect and
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Vertical cross section drawing of centrifuge
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-3 Evaluation examples of average specific filtra-

tion resistance and compressibility of filtration

cake
mean specific <5x108 very fast filtration/solid sedimentation
filtration resistance  5x 108 ~ 2 x 1010 best filterability
Oav 2x1010~1011  not good
> 1011 bad
compressibility >1 serious compressibility;
index o increases seriously according to
n increase of Ap
<05 small compressibility
e.g. typical APIs
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BEEEE  Average specific filtration resistance plotted

against slurry feed time
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PGEEN Average specific filtration resistance plot-
ted against cake thickness
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BGEEEEN  Compression permeability test equipment

11458 Comparison of constant pressure filtration
test and compression permeability test

constant pressure compression
filter test permeability test

purpose of Olav o
measurement n n
accuracy of results fair very good
cost low high
equipment size small large
handling very easy easy
measurement time short long
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BGEEE  Average specific filtration resistance meas-
ured in constant pressure filtration test
and calculated from results of compres-
sion permeability test (cellulose powder)
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IEEELN  Average specific filtration resistance meas-
ured in constant pressure filtration test
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IEEEEN Table-top centrifuge

Dry weight-based final liquid content of cake

200%

100%

50%

0%

<> Experimetal centrifuge 6inch
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effect?
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IEEEEN Final liquid content of cake of low compres-

sibility in centrifugal deliquoring by experi-
mental centrifuges of different sizes plot-
ted against apparent centrifugal deliqoring
pressure?
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Design Method of Ball Mill by Discrete Element

Method

Sumitomo Chemical Co., Ltd.
Process & Production Technology Center
Makio KiMURA
Masayuki NarRuMI

Tomonari KoBAYASHI

The grinding rate of gibbsite in tumbling and rocking ball mills using fins was well correlated with the spe-

cific impact energy of the balls calculated from Discrete Element Method simulation.

This relationship was successfully used for the scale-up of a rocking ball mill, and the optimum design and

operating conditions for the rocking ball mill could be estimated by the specific impact energy of the balls cal-

culated by a computer simulation.
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(b) Shear force

(a) Compressive force

BEEE Model of interactive forces between two
balls

m=nm4uﬂbmAmﬁr@+nté@§}@} (Eq. 2)
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Kniw:%m/ﬁ5i15w Eq- 9
5i= 111:;’1% (Eq. 5)
5= %ﬂﬂu (Eq. 6)
8 = ;an; (Eq.7)
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1155 Physical properties for DEM simulation

Young’s modulus [Pa] 3.5x 108
Poisson’s ratio [-] 0.23
Frictional coefficient [-] 0.8
Density of balls [kg/m?] 3452
Time step [us] 10.0
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PBEE  Schematic diagram of the rocking ball mill
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N, = 9%V Eq. 11
e nj/sz (Eq. 11)
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1154 Mill configuration and experimental condi-

tions
60L mill 300L mill
Pot diameter [mm)] 344 590
Pot depth [mm] 690 1185
Height of fin [mm] 20 40
Swing speed [spm]* 12 12
Critical rotational speed [rpm] 72 55
Number of balls [-] 7870 39120
Weight of gibbsite [ke] 10.2 51

* spm : frequency of swing per minute
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1158 Snapshots of the motion of balls in the
tumbling mill (Experiment and DEM simu-
lation results)
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11528 Snapshots of the motion of balls in the rocking mill (Experiment and DEM simulation results)
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ameter of the gibbsite and grinding time at
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BGEEEE  Relation between specific impact energy
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Sumitomo Chemical Company Limited’s Efforts
towards Chemical Management and Risk Com-

munication

Sumitomo Chemical Co., Ltd.
Responsible Care Office

Tsuneo NARA

The greatest feature of Sumitomo Chemical’s chemical management system is comprehensiveness based on
our broad knowledge and technical ability as a chemical manufacturer. Furthermore, in order to practice risk
communication, we are proactively holding dialogue with, and releasing information to, our diverse range of
stakeholders, keeping in mind our motto “It is a mission for enterprises to grow together with the local commu-
nity”. In February 2007 such efforts were finally acknowledged, when Sumitomo Chemical received the 2006
PRTR Grand Prize, the first time for a chemical company. Our company’s approach to chemical management

and risk communication will be outlined in this document.
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m Standardization and systematization for management m Risk assessment for chemical substances
method and system 00ooooooooo
vboooooooooooooo Risk will be assessed with regard to both of hazards and risks.

O0o000O00000000O00000O0

Hazardsl ---Effects on human health and the environment [
Life cycle of Chemical Substances oooo (ecosystem)
O00O00oo00Oooooo 0000oooO000oooon
. o ) . Risks[l| -..Safety during the manufacturing process OJ
Research| |Manufacturingll |Distribution[J |Consumptionl] | Disposallll e (fire and explosion, decomposition, reaction)
ooo ooo ooo ooo ooo ooooooo
\ / 00000OOO0O00OOO0
\ / m An experts’ support system has been established for risk
Vari d - - assessments
arious data and information 000O00o0O0O0O0O0O0O000000000
oo0o0o0ooooon
Environmental Health O Process & Production [
Science Laboratory (Osaka)ll | Technology Center (Ehime)[]

0O0o0o0oO0ooboOoOooooa 0oo0o0o0oobOooooo

N S

Hazards[]
Risk Analysis and Assessment[]
DOoOoOo0oOO0O0O
Hazards(]J Risks[]
oooo oooo
Y m Chemical products safety data system
Risk Management[] 0/l0 13 /oo |y o/ o/l
0000000000 ¢ Company-wide information database pertaining to the hazards
Facilities, emissions control, exposure control, [J and risks of chemical substances — created in 1992
MSDS, packaging, and indication of warning[] 000000000000 O0OO0DO0 ...19920 000
noopooooooooooon ¢ The database covers all data regarding our products, purchased
VEPSIDDDCDDOg raw materials and intermediates

— number of registered chemical substances = 3,600
000000000000000000000 ..000003600000

PBGEEEM  Risk Management for Chemical Substances
goobooOOoooooooooo

(o Investigations into chemical handling methods and usage N
DOoDOoOOoOoO0oooo
e Clarification of required risk (safety) assessments and conducting assessments (investigation)
(Comprehensive considerations for manufacturing methods, handling methods and usage)
D00000000O0000000000O00O0O00O000
DOoOD000O0O000O0O0OOOOOOOOO0
Investigations into the safety and quality of competing products Fuggsag?cnrt]al
DO00D0DO00DO0O0O00O0O0O0 pepayinyiepes
Considerations regarding compliance with applicable regulations and standards
000000000000
Considerations regarding usage other than the primary usage, and safety assessments of such usage
D000000O00000O0O0O0OO0O0OO0O0OO0OO0
o Safety assessments taking into account the entire chemical life cycle (distribution, consumption and environmental
conditions when disposed of)
D000000000000000000O0O0O0O0O0O0O0O0O0O0O00000
e Reviewing descriptions of warning labels for avoidance of dangers and misuse of products
DO0000000000000000O00O0000
e Surveys on previous accidents involving similar products
DoOOO0OO0O0o0oO0
e Presentation of the 4M (Man, Machine, Material, Method) precautions
\_ 4MO Man, Machine, Material, MethodD D 0 000000000 J

o)

More detailed evaluation of the items that were evaluated in the fundamental research and implementation of measures
DO00D0D0DO000O00O00O0O00O0O0O0O0OO0OOOO0

Users’ evaluations of prototypes of products to be mass-produced, analysis assessment of the results of physical Industrialization
distribution/market tests Corselamiters
D0000O0000O0000000000000O0O0O000 s
Preparation of information to be released outside the company such as Material Safety Data Sheets (MSDS) and
emergency notification cards

O000000000 (MSDS) 0000000000000 00000000

\

(o Retrieval, cause analysis and countermeasures for problems detected during the production process that may eventually
cause an accident, and confirmation of the effects of the countermeasures T EreclEtan
D00D0000000000000000O000O0O000000O00O0000000000 ao@o

¢ Understanding users’ product usage status, safety assessments of products already on the market]
\_ 000000000000000000000

Full-Scale
BEEEE  Flow of Chemical Substance Management and Product Development Production

ooooao

goooooooooooooo
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Qualitative Assessment
0oO0OoO0CooOoono

No toxicity (no risk)
0Oo000o0O0O0oooo

coooooooobOOooboooOoobOOooboboon
cooooooboobooobooooooooooooo
obOoboooooooboooooboboboooo
cOoooooooobOOooboOooOooboOoobooon
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Quantitative Assessment
0oO0O0O00oOoono

(Quantitative relationship)

Assessment of degree of toxicity
goooooooooooooo

Presence of toxicity

Ooooo0 ooooo criteria

Toxicity (risk) ‘ Determination ‘{

Assessment of risk level
0000000000000

oooooooo ooooao
1
1
1
1
1

Assessment of exposure
ooooooo

J Determination

criteria

- Assessment of the presence of risk
00000000000000000

Qualitative Assessment
0000000000

At this level, quantitative relationship is not (cannot be) discussed.
0O000000000000000000000000
<Example>
Carcinogenicity has been detected during the animal testing —

Possibility of risk to humans (precautions must be taken when handling)
Carcinogenicity has not been detected during the animal testing -

No possibility of risk to humans

ooo
00000000000 -000000000000000000
g0o0oo0ooooooo-0ooooooooooooo

- Assessment using a quantitative relationship of the risk
000000000o0ooooooooo

Quantitative Assessment
0oooooooog

Risk level is determined based on exposure and degree of toxicity using an exposure
equivalent to that used in the animal testing
00000D000D0000000000000000000000

<Example>

Degree of carcinogenicity detected during animal testing x exposure on humans - Risk
ooo

000000000000x000000-0000

\

m Acute Toxicity

ooooo

S

oooo

Chemicals that are specified as deleterious
substances by the Poisonous and Deleterious
Substances Control Law

00000oOoooooo

Mutagenicity

oooo

Positive

oo

Skin Allergic Property

0o0o0ooooo

Extremely positive

(Having a sensitization rate of 80% or higher and an
average assessment score of 3 points or higher)
O0000000080000000003000
Subacute Toxicity

ooooo

Severe effects

(NOELO 100 mg/kg, neurotoxicity)

U000 00NOELD 100mg/kgd 0000000
Ecotoxicity

oooo

Very toxic to aquatic organisms (ECsol] 1 ppm)
00000000 O0ECsO 1ppmO O

/

BGEEEN Management of New Chemical Substances (Two-Step Assessment)

gooooooooboooooooo
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BGEE Example Display of Company-Wide PRTR
Calculation System
OOPRTRODOOOOOOOODODO

1 ENE Details of the PRTR Strategy
PRTROODOOOO

ooo

1. Risk management based on environmental risks
g0o0ooooooooooo

. Emissions management based on the emission amount
ranking assessment
0000000000ooooopooooo

. Emissions management conducted in collaboration with the
industry and local community
g0ooooooooooooo

. Emissions management using the integrated environmental
load methodD
g000000ooooooooooooo

2

w

W Air ooo 50% reduction by 2010 based on
[ Water oo the amount emitted in 2002
1,500 20020 0000201000000
8 1,158 (T) 50000000
&
B
‘2 51,000 {}
T o
=20 1,027 579
= 3y
27 500
a
<‘E 131
0 :
02 ’05 10
Reference Year Target Year
oooo oooo

PG PRTR Strategy and Target Values
PRTROOOOOOD

The company-wide policy to thoroughly undertake the emission reduction measures by specifying chemical substances for which the amount

emitted should be reduced with consideration for both the amount emitted and

environmental risks

pgooooooooooOoOopoOQ0OO0OOO0OOOO0OO0OO0OO0DO0OO0OO0OO0DOOOODOOCOODOOODOODODOOO
Item Purpose Details Results
ooo ooo ooo ooo
Risk management To avoid risks to human health and e Our own target concentrations for all chemical Completion of risk assessments of all
based on the ecosystem substances handled will be set. chemical substances
environmental risks 000000000000000 000000000000000000 0ooooooooooo
oooooooooo ¢ The amount to be reduced by will be estimated l
oooooo using simulation data. Results will be confirmed The results will be reflected in the
by measurements. emission reduction plan.
poOoO0O0OOOOO0O0O000000O0O0O0O0OOODOOD oooooooo
oooo
Emissions To ease the anxiety of residentsin ~ ® OQur own determination criteria have been Implementing the ranking assessment

management based on
the emission amount
ranking assessment
00000000o0o0oo
ooooooooo

areas near factories by improving
the emission amount ranking
assessment
000000000000000000
000D000000000000000

into two categories: nati
prefecture.

goooodooooooao

devised in order to assess the emission amount
ranking of each chemical substance classified

goooooo0OoO0OOO00OOO00O0O00O00O0O0O0

of all chemical substances (annual)
000000000000000000
onwide and by
The results will be reflected in the
emission reduction plan.
oooooooo

Emissions To contribute to achieving ¢ Hazardous air pollutants (total of 9 chemical Accomplishing our voluntary reduction
management environmental quality standards substances) plans (achieving the targets)
conducted in values (environmental indicators) Our voluntary reduction plan will be devised. 0000000000000
collaboration with the by accomplishing the “Reduction (In collaboration with the Japan Chemical Industry 1
industry and local Targets for Sel-Managed Association) The results will be reflected in the
community Hazardous Air Pollutants” and the oooooooooosooonooononoo emission reduction plan.
0ooooo0ooooa “Reduction Targets for Benzene nooRRnooooonn 0ooooooo
oooooo Emissions” e Qur voluntary benzene reduction plan will be

nonnonnonnoemnennn gitloslgi.oraﬁon with 12 iron, chemicals and petroleum

pooonmnononooooonnnn businesses in the Tokyo and Chiba coastal central region)

poooooeonoo 0000000000000

00000000000000000001200000000

Emissions To promote a comprehensive ¢ Integration of various environmental loads will be Continuing the assessment
management using environmental load reduction plan examined. 0ooooo
integrated by devising a cost effective action 0000000000000
environmental load plan through the selection of high e Factory-by-factory relationship between Now examining the quantification of the “Targets
method priority chemical substances “production efficiency” and “environmental for improving the environment efficiency”

gooooooooo
ooooopoooo

having high environmental loads
00000000000000ooaoa

efficiency” or “cost effici
environmental loads”

(The result will be reflected in the emission
reduction plan.)

ency of reducing

o 000000000000000000 0000000000000000000000000000 I0000000000000000000
00000000000000000 00000000000000000000 00oooooooooo
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Prediction of results from the reduction measuresC]

30PRTROODODODOO Table 10
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0100000000000000od
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Ooo0o0000DOFig. 6t

Implementation of the
reduction measures(]

goooooooooo

Control PointsO
0oooooo

Atmospheric concentrationd

Results from the simulation satisfy [J
the target concentrations]
00000000000000000000

ooooo

v

Target O

MeasurementD)
ooo

Effluent concentration
ooooOoo0o0

Environmental [l
Concentration(]

Exceedingl] Evaluation of the [
> 0o 9" = ( reduction measures

Simulation[J
0ooooooon

ConformingQ
ooo

0oooo J
Our voluntary environmental standardC
0oooooo

M Target environmental concentrations (air, water quality) will be specified for all substances handled.
000000000000000000000000

= = = = = %%% The target values will be complied with at each control point.x %
0000000000000

PBGEENE  Risk Management Based on Environmental Risks
ooooooooooooooo
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k17 Setting Target Environmental Concentrations

oooooooooo

1. Air -- Target concentrations will be specified by evaluating reliable toxicity data pertaining mainly to the effects against human

ooo health.

0000000000000000000000000000000O0000A0

Calculation e Japanese standards exist
Method ooooooooon

— The Japanese reference values will be adopted.
0000o000oo

ooooo e No Japanese standards exist
0oooooooo

— Of the reference values stipulated by the World Health Organization (WHO) and US
safety standards, the stricter value will be adopted

000D0000wHO) D DDDOOO0O0O00OD0O0O0O000o0oo0oo0oo00D0

¢ No standards exist in Japan, the — Paying attention to labor reference values in both Japan and the US, target values will be

US or the WHO
DoOowHODOOOOOOOOOO

calculated by multiplying the safety factor by the stricter reference value of that
stipulated by the US and that stipulated by the Japanese standards

oooooo 0000000000000 00000000000000000000000

2. Water Quality - Target concentrations will be specified by evaluating reliable toxicity data for aquatic organisms.
ooo 00000000D0D000000000000000000000000

Calculation e Of the reference values stipulated by the Japanese standards and that stipulated by the Organization for Economic
Method Cooperation and Development (OECD), the stricter value will be adopted.
ooooo 000000000000000oECDO 000NN ONONONONON0NONONonoonoooog

Target Environmental Concentration = 200 pg/m?
0oooooo

Chiba Works (Ichihara, Chiba)
oo0Do00oD0ooOOooOoooOo

: Target substance : vinyl acetate N
0000000000

: Simulation model :
AMinistry of Economy, Trade and Industry
METLLIS (Ver.2)
00000000000000000
'S METLLIS (Ver.2) Y,
15 5 il
i Lo Lo N
i -
* 5
B = )

G A
Factory site bound 7 Mg N : Y
concentration q T 0, ) e x
afa)s)ulu)uluiafufs! —

M Simulation : 50 ~ 60 ug/m?
00000000

M Actual measurement : 33 ug/m?
0ooo

Example of Air Simulation
00000000000000
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goboboboooooobbbooooobbboo
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doooooooooooooooooooooa
doooooooooooooooooooooa
doooooooooooooooooooooa
0 00O Table 2[1]
gdooooooooooooooooooon
Jdoooooooooooooooooooooa
Jdoooooooooooooooooooooa
Jdoooooooooooooooooooooa
000000000 0Fg. 700000000000
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1158 Emissions Management Based on Emission Amount Ranking Assessment
goooooboobOobooooooooo

e Measures will be undertaken based on the determination criteria for emission reductions
00000000000000000

Order of Priority: A>B>C>D
0oooo

Determination Criteriad 00000

A. The substance has been ranked as one of the worst 10 by the all-Japan emission ranking assessment
00000000000000000010000
¢ The amount emitted and the number of companies handling the substance shall not be taken into account.
0000000000000000
B. The amount emitted is over 100 tons and the substance has been ranked as one of the worst 10 by the prefectural emission ranking
assessment
000100TO0000000000010000
e The number of companies handling the substance shall not be taken into account.
0o000D0o0O00oooO0
C. The amount emitted is more than 1 ton and less than 100 tons, and the substance has been ranked as one of the worst 10 by the prefectural
emission ranking assessment.
0O001TOD100TO0000000000010000
e However, the number of companies handling the substance must be at least 2.
000200000000000000000
D. The amount emitted is less than 1 ton, and the substance has been ranked as the worst by the prefectural emission ranking assessment.
0001TO0000D000000010
e However, the number of companies handling the substance must be at least 10.
000100000000000000000

Reduction in Hazardous Air Pollutant Emissions[] Reduction of benzene emissions in the O
(Voluntary measures undertaken by the Japan Chemical Industry [J Tokyo and Chiba coastal central regionl]
Association)] (Voluntary measures undertaken by the 12 iron, chemicals and petroleum factories)
goooopopoooooooo Target Substances: total of 9 gooooopoooooooopoooo
00000000000000oooo oooo9noo 000000000012000000000000
e 1, 2-dichloroethane Actual Benzene Emissions Participating Factories
1200000000 [afalulufufafafafs] oooooo
* Denzene Chiba Works, Id Kosan Co., Ltd
00ooo iba Works, Idemitsu Kosan Co., Ltd.
® Dichloromethane 1999 0ooooooo
0ooooooo Chiba Oil Refinery, Idemitsu Kosan Co., Ltd.
 Vinyl chloride monomer + 0ooooooooo
oooooooooo Chiba Petrochemical Factory, Ube Industries, Ltd.
1,000 - 923.1tons o Acrylonitrile - 0000000000000
ooooooooo 2001 East Japan Works, JFE Steel Corporation
e 1, 3-butadiene JFE0DD00D0O00O0DONO
13000000 + Chiba Plant, Kyowa Hakko Chemical Co., Ltd.
750 F ¢ Formaldehyde E}DIEDODI:RDEDDDID{Di Petroleun Ind L
ooooooooo iba Oil Refinery, Kyokuto Petroleum Industries, Ltd.
e Chloroform 2003 0oooooooooog
00o0oooo Chiba Refinery, COSMO OIL Co., Ltd.
500 | o Acetaldehyde 0oooooooooo

Chiba Factory, DENKI KAGAKU KOGYO KABUSHIKI KAISHA
00000000000

Sodegaura Refinery, Fuji Oil Company, Ltd.

00000000000

Chiba Plant, Maruzen Petrochemical Co., Ltd.
00000000000

Ichihara Works, Mitsui Chemicals, Inc.

ooooooooo

250

0 0ooonoooo )
95 96 97 98 '99 00 ‘01 02 03 10 (D:lélgauvgo:rlu(sm, gumltomo Chemical Co., Ltd.
Sumitomo Chemical’s Voluntary Targets and Actual Results Inner float
. Liquid surface Air
e Chiba Work’s Voluntary Targets ¢ icésealed.) ooo
First Term: 1997 — 1999 and Actual Results e el Nitrogen
010 g0Oooooooooooao ooo
Aimed to reduce emissions by 60% over 1995 levels (Actual result: 61%) 2001 - 2003
199500600 00000006100 - . L
S AT 29001 = 2003 Target : To ensure that the emissions are minimized
econd lerm: - without being restricted by cost effectiveness. B

U0 . 000 00D000000000000000000000 €nzene
Aimed to reduce emissions by 75% over 1999 levels (Actual result: 77%) oooooo 000D
19990075000 D.D noo7oo Result : The amount emitted was minimized to 1.6 tons
Future Reduction Plans through implementation of the emission control
goooooo measures using small-scale tanks.
Planning to reduce emissions to 18 tons by 2010. 000 0000000OO0O0D0OO0ODOO0OOO0O016000
2010000180 000000000 goooooooooo

PEEEN  Emissions Management Conducted in Collaboration with the Industry and Local Community
gooooooooooooooo

oooo 2o007-n1 45



obooboboob0oooooboobobooooooooooooUoUoUDLbo

Integration was achieved using the JEPIX (Environmental Policy Pri-
orities for Japan) method, which is based on the Eco Scarcity method
developed in Switzerland. The JEPIX method is used to integrally as-

Sumitomo Chemical  There is no difference in each amount emitted sess the environmental impact using a single index (eco point).
ooooo per unit of investment (ton/10,000 yen) = 1/100 JEPIXDOOOOOO0000O0O00000000000000000000000
000000000000000000000000100 D EcoSacarcity] 0 000 0000000000000000000000000
g 0ooooooo
' Invested Amount (10,000 yen)
! ooo (@o) | . .
1 CO2 1000 . Integration of environmental loads
: E:lTaséarchDesD s&xb]ect to PRTR measures 100 ' nogooo Description Eco Point
L T R Ty, —— ! ooo ooooooo
Amount emitted (tons): Reduction amount (tons) Global ~ COz, methane, nitrous oxide, 41
ooooooog 1 oooooooo Warmlng HFCS,PFCS,SFG
------ ! 0000 COo0000000000DOHFCO
CO2 ) 100 90 10 PFCU SFs
%%éa;izsssggéect to 10 } — 9 } 1 } 419 Air Substances depleting the ozone 147
PRTRO OO OO ] Quality  layer, substances subject to
oooo  PRTR measures, NOx, others
Order of priority for the measures —» To which substance should 00000000 0PRTROOD
oooooooo priority be given? OONOXO 00
0ooooDooon 224 -
Cost efficiency ——— > Is the reduction worth the investment? Wate.r COD, nitrogen, phosphorus, 224
ooooooo 0oooooooo 147 Quality  others
ooo coboooooooo
41 Waste Amount of waste landfill 7
7 0000 0000000
Sumitomo Chemical’s Total 0 419
Actual Results in 2005 oo

ooooz2e050000

- ... The relationship between “production efficiency” and “environmental efficiency” or “cost efficiency of reducing the
ooo

environmental loads” (eco point per cost) will be analyzed and assessed in each factory.[
00000000000000000000000000000000000000000000000000000000O000000

Production Efficiency and Environmental Efficiency Production Efficiency and Cost Efficiency of Environmental Load Reduction
0000000000 000D00000D0000000000000

XS
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efficiency in a numeric form. The results will be reflected in the emissions reduction plan.C]

... The reduction target for each substance will be clarified by representing the improvement goal for environmental
ooo
0000000000000 000000000000000000000000000000

BGEEEM  Emissions Management Using the Integrated Environmental Load Method
goooOOO0O0o0oOooooooDooOoboOoo

goboboboooooobbbooooobbboo
gobooboooooobbboooooobbboo

goooobobooooobbboooooobobbo
gobobboooooobobboooobbbboooo
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gobooboooooobbboooooobbboo
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46

goooobooooobbboooooobobbo
goooobooooobbboooooobobbo
goooobooooobbboooooobobbo
goooobooooobbboooooobobbo
O000Fg. 1100000

gobobooooobbobooooobobobooogd
goooobooooobbboooooobobbo
goooobooooobbboooooobobbo

oooo 2o007-n1



goboboOoooooooooooooooooooooooooooooooog

Fundamentals of [

Emissions Reductionl] Using alternative substancesC] | Making the facility airtight[ll | Improving operational method_(]

ooooooo

00ooooono

oooooo

ooooooo

Exhaust{gasitreatment[ Aird

Adsorption recoveryL] D oo
0oooo
EXhaDuéthaseSD Active carbon(]
1_’ oooo

RecoveryL(]
ooo

Chemical faci
and other facilitie I
oooooo

nd other facilities(]

e Chemical facilities N
. ( a
d oooooo

Air O

(Combustion gases [
+vapors) [
0oooDoo+0000g

Flare stack[]
000000000

Exhaust gas;treatment[] AirQ)

Washing recoveryl]
ooooo
Nitrogen[J

oo W
Recoveryl]
- ooo

0
Absorption liquid]
0ooo

—

n 0
O
0

Exhaust gas treatment [
(controlling occurrence)]

AirQ

oooOoooooooono

Inner floatd

(Liquid surface is sealed.)( Nitrogen(]

000000000
ooooooooo\

ooo

ooo

Installation of floating roof O

(storage tank)[J
00000O00O0000O00O0

effluent treatmentl]

High! concentration organic D‘ Submerged combustion(] ’

ooooo
o D o D D o E' ol Chemical substance + oxygen = COz2 + H200
A oooooooo Chimney(]
00D
Incinerator(]
oooo
Scrubber
0ooooo
FilterO
ﬁ ooooog
Heavy oilJRecovered oil] High il
ooo oooo concentra%onD
waste Coagulative [
nobona precipitation[j‘l_:>
Chemical substancel] 0oooo | Dischargeld
ol substancel] i | 008
000 -
Ventilator
0ooo

Low concentration organic [
effluent treatment

oooooooooDo

Activated sludge treatment]
0oooooo

Effluent (organi

oooooooooao

oooa

Microorganisms

¢ chemicals) + O2 +

—» CO2 + H20

BEEELN  Examples of Emissions Reduction Efforts
gooooooooooo

e Caprolactam Manufacturing Process Using the Gas Phase Method
0000D0000000000000

The world’s first manufacturing process that does not generate by-products has been
developed through a combination of our proprietary gas phase Beckman rearrangement

catalyst and ammonium oximation developed by EniChem (ltaly).C]

(Plant construction was completed and operations began in February 2003) [

0000000000000 00000EniChemd D0000000O00O0O0OO
000000000000 000000000
0200302000000000000000

Propylene Oxide Single Manufacturing Process[]
000000000000 00000000

oooooooooooo

A compact and energy-efficient manufacturing process using our proprietary catalyst has been

developed. In this process, only the target product is manufactured,

styrene monomer.J

with no production of

(Plant construction was completed and operations began in December 2002) 0

0000000000000000000000000000000000000
goooooooooooo
020020120 00000000000000

e Chlorine Manufacturing Process Using Oxidization of Hydrogen Chlori
oooooo0o00O00000OO00000

oooooooooooo

ded

A highly efficient Hydrogen chloride oxidization process using our proprietary catalyst has
been developed. In this process, hydrogen chloride, which is a by-product of the process, is

recovered in the form of chlorine.[]

(Plant construction was completed and operations began in January 2003)0]
0000000000000000000000000000000000000000000000000000

0200301000000000000000

IEEEEN  Examples of Green Process Development
gooooooooooooo
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Company-Wide Policy
ooooo

Y

Issues and Problems
oooo

Y

‘ Specific Measures

Issuing Factory Reports and Promoting Communications
0O00000000000000000000O0

(1) Enhancing information disclosure
ooooooo

(2) Promoting two-way dialogue
oooooooo

(1) Disclosing information through environmental reports and other methods
000D0D0000D0000000
(2) Conducting a variety of risk communications suitable for each purpose

oooooo 0000000000000000000000
(3) Implementing horizontal and company-wide measures
¢f 0000000000
X T Taking regionality into account, and considering creativity and the independence of
‘ Points tODI%’erDm Mind each factory as important factors
0g0o000o0oooooooooooooo
0
Osaka Works [ Factory Locations J
oooo ooooooooo
An urban-type factory
0oooo

Located in the vicinity of Universal Studios Japan
000000000000000000000
Surrounded by residential areas

0oooooo

Oita Works
ooog
An urban-type factory
ooooo
Located in a residential area
pooooo
Ehime Works oo
oooo
‘Where Sumitomo Chemical was originally
established
0oooooooo
Sumitomo’s castle town (Niihama)
00000000000o

BEEEFE  Risk Communication

goooooooooooo

Ehime
ooo

gobooobooboooboooboboon

gooobOoobooobobooobooooobooo
obOoboooooooOooobOOobobOoOooOooDOon
obOoboooooooOooobOOobobOOooOooDOon
obOoboooooooOooobOOobobOOooOooDOon
ooomoooooooboOobooobooOoooon
obOoboooooooOooobOOobobOOooOooDOon
obOoocOooooooOooobOoboboOooOooDbOon
obOoocOooooooOooobOoboboOooOooDbOon
gooooooooOooOoOOoOoObooOooOmFig. 120
ooooooooon

gooobooobooobobooocooooobooo
obOoboOoooooooobOoobOOooOooDOon
ooooocooo

1000000 Fig. 130

gooobOoobooobobooocooooobooo
obOooOoooooo0oobOOoobOOooOooDOon
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*
ooo

(Note) Osaka includes the Okayama and Gifu Plants.
000000000000000000000000D0

Misawa Works (Aomori prefecture)
gooobooooo
Established in a suburb of Misawa
0ooooooo
Located next to a US military base
0ooooooo
Chiba Works
oooo
Located in the Tokyo and Chiba coastal
industrial area
0ooooooo
The factory has many visitors from the
Ministries and other industries both inside
and outside Japan.
00000000000000
Established on reclaimed land
0oopooooo

goCSROUODODODO0O0O0Dmuoooooooooon
000000 oooooRCOODODOOOOO
goooboom@moobobooboooboboboooo
goobbobooooobbbooooobbbbo
goobbobooooobbbooooobbbbo
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gobbobooooobbbooooobobobbo
goboooobgd
gobobooooobbobooooobobbood
gogooobobboooobbbbooooobboo
gobobboobooooobbboooooobbobboo
gobobboobooooobbboooooobbobboo
gobobboobooooobbboooooobbobboo
goboogoobooobod

2000000000Db0DO
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m |ssuing the Factory-Base Environment Report
pooooooooooooOd

Each factory creates its own unique booklet.
00000000000000

= Giving lectures
oooooood
Making the most of opportunities to release reports outside the company
0000D0000oo0on0

m |ssuing Community Bulletins
ooooooood
Contributing to the improvement in trusting relationships with
local residents
000000000000000000

Community bulletins are currently issued by 3 factories -
Ehime, Osaka and Oita.

Oobo0oO0oo0o0ooos0oo00oooo

The community bulletin is issued a few times a year in a form of
newspaper insert.
00000000000

Theme Attendees Date and Place

oooo 0ooo oooooo

Sumitomo Chemical’s Environment Report Corporations Dec., 2006 Tokyo and Osaka
ooooooooooo 0o 06/1200000000
Chemical industry’s environmental measures Students Dec., 2006 Sagamihara
ooooooooo 0o 06/120 0000
Sumitomo Chemical’s chemical substance measures Free Sep., 2006 Osaka
oooooooooon ooo 06/90000

Chiba Works’ risk communication examples Free Apr., 2006 Chiba
0oo000000000O0O0OOOOO0 ooo 06/40000

Ehime Works’ chemical substance management NPOs, local residents, government organizations  Dec., 2005 Niihama
ooooooooooo NPOOOOOOOOO 05/120 0000
Corporate chemical substance measures Government organizations Dec., 2005 Tokorozawa
0oOo00O0000O00O0 0o 05/120000

Osaka Works’ risk communication examples Corporations Jan., 2005 Osaka
0o000000000000000000 ooo 05/100000

Examples of Released Reports Classified by Themes Such as Chemical Substance Management, Risk Communication and Environment Report

0000000000000000000000000000O0D000000O00000

IEEEEN Information Disclosure

goooo

goboboooooobboboooooobobbooo
gooobbbooooobbbboooooboooo
goboboooooobbbooooobobbooo
gboobgooboboobooboobooboga
RCOOODODOODOODOOOUOODODDODOODODOOOO
goboboooooobbbooooobobbooo
goboboooooobbbooooobobbooo
gobboooooooobbboooooobbooo
goobobooboooobbobboooooobobbog

oooo 2o007-n1

goobobboooobbbbooooboboboboo
goobobboooobbbbooooboboboboo
gooboobogo

gobmooboboboboobooboon
gooooobooooobbbbooooobobog
gboooboobooboooobooboonbo
gobooboobobuoobboooboobboon

goboobooooobbooooooboobbooog
Table4O0 DO OO0
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118 Examples of Implementation of Our Unique Risk Communications
ooooooooooooooooooooono

Objective (Intention)
0ooo00oooo

Activity
ooooo

Points to Keep in Mind
0000

Considering environmental
risks on a community basis

e Participating in municipal risk communication model projects
00000D000000000000000000

Commitment to information sharing
and mutual understanding

gpopooooooooooo
(Chiba)O

e Environmental communication in Chiba (environmental dialogue meeting)

0o000000000000000D

00000000000 IN000000000000000
® Seino district chemical substance risk communication (Gifu)(l

godoooo0ooO0ooO0O0OO0OO00000bOO000O0Oo0O

Environmental conservation e A dialogue system between local residents and environmental monitors Making most of the community

in collaboration with local (Oita)

communities

0000000000000
into environmental issues (Ehime)

goodoooooodoooooodoooood

DO0000O000000000000000000O0
¢ Requesting local universities and technical colleges to conduct research 0000000000000 O0O0O0O0

power based on trusting relation-
ships with local communities

oooo

Supporting environmental
conservation measures
undertaken in overseas

quality (Chiba)
D0000000000000C0O0O0O0O

¢ Supporting Korea’s first area-wide total pollutant load control for water ~ There are no borders in

environmental conservation.
(We will provide support as much

countries Providing full cooperation to the Korean Environment Agency’s surveys and  as possible.)

00D000o0oooooo creation of their PR DVDO

go00o0oooooo0OoobvbOOOOOOOO

oooooooooooo
oooooooooooooon

¢ Providing education regarding air pollution measures to trainees from

foreign countries (Osaka)

000000000000000000000D0

Enhancing safety through
communications with the US Air Base (Misawa)
military base 000000000000 000 00000

oodoood0oooooooodo ]

e Creating a cooperative system with the fire brigade at the Misawa US

Promoting international exchange
by making most of the territorial
connections
000000000000000

Fulfilling our accountability e Periodical briefing sessions regarding repairs

0oooooooon pooooooooo

¢ Briefing sessions regarding the construction of buildings

(Conducted by each factory)
000000000000000

Building trusting relationships with
local communities by providing
thorough explanations prior to
production activities
000000000D00000000000

* Briefing sessions regarding electromagnetic interference

oooo0oo0oooooon

Maintaining dialogues with e Having local community dialogues in collaboration
with the chemical industry (Chiba, Osaka, Oita)
g000o0O0o0oooooopoooooooooooo

e Having mini local community dialogues in
collaboration with neighboring companies (Oita)
0000D0D00000000000000

local communities in
collaboration with other
companies
0O0000000000000

Having a collaborative relationship
(responsible with local communities contributes
care dialogue) to improvements in the perfor-
JO0O0000O0O00  mance of the entire community.
oooooo 0000000000000000000
oooo

gooo

2007020000 0000000000000000
o000 0o0o0o0ooco0ooOo0o0oo0O0o000PRTROO
o600 000C0O0DOOODOOOOOOOODODOO
ocoOoobooOooobooooobOoboboooon
PRTIROOOOOOOOOCOOOOODOOOOOOO
obOoocoooooooobOobobOOooOooDbOon
obOoocoooooooobOobobOOooOooDbOon
coooooooooooooooooooooos
ooooooooog
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PLA/ABS Alloy “Techniace®” TL Series

Standard Heat High colour ABS

Properties Test method  Test condition Unit resistance development Standard
Melt index ISO 1133 220°C 10kg cm®/10min 38 25 16 20-60
Tensile modulus MPa 2000 2200 2400 1800-2300
Tensile stress at yield ISO 527 23°C MPa 50 59 63 40-50
Tensile strain at break % 6 27 8 10-20
Flexural modulus 1S0 178 93¢ MPa 2400 2660 2700 2200-2600
Flexural strength MPa 70 86 88 65-80
Sparpy notched impact 150 179 23°C 1J/m? 55 31 19 15-35
Temperature of deflection 1SO 75 1.8MPa °C 75 86 68 78-81
under load 0.45MPa °C 92 - 87 90-92
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