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Development of ‘Olyset® net’ as a Tool for
Malaria Control

Sumitomo Chemical Co., Ltd.
Environmental Health Division
Takaaki ITo
Sumika Life Tech, Ltd.
Takeshi OxuNo

Olyset® net is composed of a resin-based fiber that incorporates a synthetic pyrethroid called permethrin to
form a mosquito net for malaria vector control. The most important characteristic of Olyset® net is a dynamic

release behavior for the permethrin in the fiber. Though a washing removes part of the permethrin from the sur-
face of the net, the permethrin migrates from the inside of the fibers to the surface and maintains its efficacy
against mosquitoes. In addition, since the fiber itself is tough, the efficacy of an Olyset® net lasts and the net

itself can be kept for at least 5 years in Africa.
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11458 Insect Borne diseases [Data from reference 1)]
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Diseases Vector Annual Death Annual deaths Annual
under 5 years old cases (x'000)

Malaria Anopheles mosquitoes 1,272,393 1,149,244 408,389
Dengue fever Aedes mosquitoes 18,561 4,109 73
Leishmaniasis Sand fly 51,134 5,365 12,000*
Sleeping sickness Tsetse fly 47,774 3,435 400*
Filariasis Culex, Aedes and Anopheles mosquitoes 418 45 40,000*
Japanese encepaliasis Culex tritaeniorynchus 13,957 5,055 unknown
Omncocerciasis Black fly 2 0 unknown
Shagas’s disease Triatomin bug 14,470 6 217

* Citation from different documents of WHO

4 gooo 2006-1



gooobOoOoooooooboOoooobocobooooo
oboocoOooooooobOOoobOOoobobOoonoon
oOoooOooo0oO0oo0oooo01000000s800a0
oooooloo0ooool10o0o0o0oo0o0oo0ooon
oboocoOooooooobOOoobOOoobobOoonoon
oboocoOooooooobOOoobOOoobobOoonoon
oboooOooocooooobOOoobOobobOoonoon
oboooOooocooooobOOoobOobobOoonoon
oooooooo1izo0oooooocooooooon
obooboooooooobOOoobOobobOooDoon
oooooooooooo

Number of cases
400,000,000

350,000,000 F]

300,000,000 F]

250,000,000 F]

200,000,000 F]

150,000,000 |

100,000,000 F]

50,000,000 F]

(== T
AFRO AMRO EMRO EURO SEARO WPRO

PBGEEEM Malaria cases for each WHO region
[Data from reference 1)]

No.of deaths
1,200,000 (] =

1,000,000 []

800,000 [

LN

600,000

LN

400,000

LN
[

200,000

oy anp ong any
o s s &

o &
0-4 5-14 15-29 30-44 45-59 60-69 70-79 Over80

—— - m——

BEEW A Deaths caused by malaria infections for
each age group [Data from reference 1)]
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Countries Reduction % of Authors
malaria transmission

Gambia 45% Snow et al., 1987
Gambia 63% Snow et al., 1988
Kenya 30% Sexton et al., 1990
Kenya 40% Beach et al., 1993
Gambia 45% Alonso et al., 1993
Guinea-Bissau 29% Jaenson et al., 1994
Sierra Leone 49% Marbiah et al., 1995
Tanzania 55% Premij et al., 1995
Kenya 44% Nevill et al., 1996
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11558 Observation of mosquito behavior to pass
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Mosquito cage

3 min. exposure /
. Plasticrdish with a hole
% Olyset® net

Observation of knocked
down mosquitoes during

N
60 min was made
! Ll

Exposed mosquitoes were \
released into a mosquito =)
cage and then a hand was
introduced 1 min after.
Observation of landing
frequency of mosquitoes on
hand was made for 1 min.

BEEM  Influence of short exposure to Olyset® net
on biting behavior of females of Aedes ae-

gypti

oobooooooooobooooobooooo
ooboboooooooobocoooooooooon
OO0O00O0OFg. 5000000000O0O0O0O0DOOO
010004000000000000000®000
O0000O00o0s000000Feg. 0000000
oooooooooollooooooooooooon
oooooo1-2000000000C0C00000O0
00000000000000000000®000
oooooooooboobooooboooooooon
ooooooooooDoOoOO0O00o04x 04cmbO0O0O
oooobooooooobooboooooboooooooon
00®000000000000000000000
oooooobooooooon

H Qlyset® net

@ Knock Down% OUntreated net

90 = I I I+ 45 .

50 aimimi 25 S
40 sininli 20 —
30 il 15 —

10 mimmn 5 i
0 - 0

2 7 15 30 50 (min)

Landing times per 5 females
- for 1 min
Time after exposure

PEEEN  Landing frequency of females of Aedes ae-
gypti after 3 min exposure to Olyset® net
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BEENEE  Bleeding of permethrin in Olyset® net
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Parous Rate % @ Conventional net
100
90
80
70 H
60
50 H
40 A
30
20
10 A

Before 2 4 6 (months)

Change in parous rate of Anopheles dirus
collected inside houses
[Data from reference 3)]
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PEEEEN  Change in positive rate of children
[Data from reference 3)]
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BGEEEEN  Package of Olyset® net

00000®00000000002000000
J00000doooOoonoSingled O 00 70cmCd
Doubled O 0O O 100cm[M Familyd O O O 130cm[TJ

oooo 2o006-1



Large-familyJ O O 0 160cm[1J Extra-family 0 O O
d0180cmO O500000000O0O0DODODOOOOO
0do0oodOoo18ecmd OO O 10cmOOO0O0O0O0O
00®000000000Fig. 100000

IEEELN  Apperance of Olyset® net
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LS Safety data of Olyset® net

Items Conditions Results
Acute oral Rat (male, female) Higher than 10,000mg/kg
Acute dermal Rat (male, female) Higher than 10,000mg/kg
Eye irritation Rabbit Negative
Skin irritation Rabbit Negative
Skin sensitization ~Guinea pig Negative
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BEEEEN  Manufacturing process of Olyset® net
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Characteristics and Applications of Sumitomo® Sumitomo Chemical Co., Ltd.

Easy Processing Polyethylene

Petrochemicals Research Laboratory

Kenzo CHIKANARI

Tatsuhiro NAGAMATSU

Polyethylene (PE) is one of the commodity plastics that is widely used in films, foams, containers, pipe and
so on. Polyethylene that is manufactured by the metallocene catalyst system (m-PE) and has a narrow molecu-
lar structural distribution has been penetrating the market mainly because of its high mechanical strength. On
the other hand, this m-PE generally exhibits poor processability, so R&D has recently been focused on the
development of m-PE with good processability.

Sumitomo Chemical has succeeded in the development of a new type Easy Processing Polyethylene (EPPE)
that exhibits a good balance of processability and toughness. The main features of EPPE are easy processability
similar to that of the high pressure-low density polyethylene (HP-LDPE) and considerably high mechanical
strength. These features are mainly the result of its unique molecular structure based on long chain blanching.

EPPE can be processed at low temperatures or under high output conditions because EPPE has a low knead-
ing torque and high melt tension. In this review, we will introduce the viscoelastic features of EPPE and some
applications such as high quality film, energy saving processing and high productivity based on its easy
processability.
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BEEMEN  Heat seal property of various polyethylenes
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BEEIEN  Advantages of EPPE based on easy
processability

15



OO0®EPPEDDOODOOO

obOoooooooooobOOoboboOooOooDbOon
obOooOooooooOooobOobobOOooOooDOon
Ooo0o0oooOOoOoOOOOEPPEDOOOOOOOO
obOooOooooooOooobOobobOOooOooDOon
coobOooooOoooobooobooooooogo

100oon

Table 1D EPPEOOODOOCOOmMLLOOOOOO
cooooooooooeooooooooon
0.8mmOO0000EPPEDOOOOODOOOOOOO
OOmLLOO20010000000000000O0
OCOOO0OOOEPPECOOOOODOOOOOOOOO
OoooOoooOOEPPEOOOOOOOOOOOO
obOobooooooooobOoboboooOoooDon
oooooooobooobooobooOooooooo

1E:1 58 Processability of EPPE at low temperature

EPPE m-LL
MFR 2/10min 0.5 2.0
Density kg/m3 912 912
Motor Load Ampere 27 56
Resin Pressure MPa 14 28
Resin Temperature °C 153 158
Film surface smooth  melt-fractured

Processing Conditions: 50mm¢ extruder, die 125mm¢, lip gap
0.8mm, Temperature 150°C, BUR 1.8, Out put 24kg/hr, Film
thickness 80um

Fig. 100000000000 OO0DOO0ODOOO
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Heater
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LD e

Z

0 5 10 15

Energy Consumption kW/hr

Condition : 55mm¢ Extruder, Die 125mm, Lip gap 2mm, BUR 2.0,
Output 25kg/hr, Processing temperatue*

BEEELN  Energy consumption in blown film
processing
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Shear rate 100s!

IEEEEN  strand surface of various polyethylenes at
high out put condition
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1k:10) 5373 Processability of EPPE at high output
condition

Temp. Lipgap Max. speed Cause of

°C mm m/min processing limit
2 100 drawdown
EPPE (MFR=1) 150
0.8 >150 —
ZN-LL (MFR=1) 190 2 80 bubble stability
+ HP-LDPE 20% 0.8 <10 motor load
2 40 drawdown

HP-LDPE (MFR=2) 170
M ) 0.8 70 drawdown

Processing Conditions : 55mm¢ extruder, die 125mmo, BUR 2.0,
Out put 125kg/hr (max)
Film thickness 20um
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Antioxidant None None None Yes

* Evaluated with Odor Discrimination Analyzer
“FF-1” (Shimadzu Co.)

IEEEEE  Odor level of various polyethylene films
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* Particles in the rinse water were counted with Particle Counter
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IEEEEN Cleanliness of EPPE film
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IEEEIN Weatherability of various polyethylenes
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1155 Film properties of ZN-LL (HAO) modified

by blending EPPE
Modifier EPPE HP-LDPE  None
MFR 2/10min 0.5 2 —
Density kg/m?3 920 923 —
Blending Ratio % 25 25 —
Haze % 13 10 22
Dart drop Impact Strength ~ MPa 39 31 43

Ultimate Strength (MD/TD) MPa 43/41 34/35 44/44
Tear Strength (MD/TD) kN/m  79/256  71/260  144/143
Processing Conditions : 55mm¢ extruder, die 125mmo, lip gap
2.0mm, Temperature 170°C, BUR 2.0, Out put 25kg/hr, Film
thickness 80um

Base resin : C8LL, MFR 1g/10min, Density 920kg/m3
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Discovery and Development of a
Novel Insecticide ‘Clothianidin’

Sumitomo Chemical Co., Ltd.
Agricultural Chemicals Research Laboratory
Hideki UNEME
Masato KoNOBE
Atsuo AKAYAMA
Environmental Health Science Laboratory
Tokunori YokoTa

Crop Protection Division-International

Koji Mizuta

Clothianidin is a novel neonicotinoid insecticide with thiazol ring which has been developed and commercial-
ized by Sumitomo Chemical Takeda Agro Company, Ltd. The characteristics of neonicotinoids include a good
systemic action and high activities against sucking insect pests such as hemiptera and thysanoptera. Clothianidin
is effective even against diptera, coleoptera and lepidoptera pests and can be applied by a wide variety of treating
methods. This report describes development details, biological activities, safety and synthetic methods of clothi-

anidin.
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115 Insecticidal activity of clothianidin
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Insect species Stage? MethodsP LCs0 (mg a.i./L) Ratio
clothianidin (a) fenitrothion (b) b/a
Hemiptera
Nilaparvata lugens N3 LS 0.015 41 2700
Laodelphax striatellus N3 LS 0.025 4.1 180
Nephotettix cincticeps N3 LS 0.0006 4.5 7500
Aphis gossypii A LS 0.011 0.87 92
Myzus persicae A LS 0.21 > 20 >95
Bemisia argentifolii N1 LS 0.3 > 100 > 330
Trigonotylus caelestialium A IS 0.21 8.3 40
Coleoptera
Henosepilachna vigintioctopunctata L2 FD 0.051 >1 >19
Diabrotica undecimpunctata L1 SI 0.16 — —
Thysanoptera
Thrips palmi L1 LS 5.4 300 69
Frankliniella occidentalis L1 LS 6.1 110 31
Lepidoptera
Chilo suppressalis L3 LS 0.28 6.6 37
Spodoptera litura L3 LS 2.9 7.7 16
Plutella xylostella L2 LD 59 3.1 13
Carposina niponensis E ED 0.24 1.2 18
Diptera
Liryomyza trifforii L1 LS 1.2 > 100 > 86

a) E : eggs, N : nymph, L: larva, A : adult, the numeral indicates the instar number.

b) LS: leaf spray, IS : insect spray, LD : leaf dipping, FD : fruit dipping, ED : egg dipping, SI : soil incorpolation

BEEEEN  Target insect pests of clothianidin in citrus
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(a) nursery soil incorporation, (b) drench application, (c) planting hole application, (d) plant foot application

BEEEEN  Various soil application methods for vegetables
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IEEEEE  Control of Silverleaf whitefly, Bemisia argen-
tifoli by nursery soil incorporation (NSI),
soil drench application (SDA), and planting
hole application (PHA) of clothianidin

100

% Frequency
g

M clothianidin 0.8 g a.i./tree
[J untreated

0 1 2 3

Damage index
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3) decomposition by urea
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G Formation of guanidine moiety (2)
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clothianidin

11578 Physical and chemical properties of clothia-

nidin
ISO Name clothianidin
Code Number TI-435
Chemical Name (IUPAC) (E)-1-(2-chloro-1,3-thiazol-5-ylmethyl)-
3-methyl-2-nitroguanidine
Trade Name DANTOTSU®
CAS Registry Number 210880-92-5
Molecular Formula CsHsCIN502S
Color and physical state Clear and colorless solid powder
Odor Odorless
Density 1.61 g/ml (20°C)
Melting Point 176.8°C
Vapor Pressure 1.3 x 10710 Pa (extrapolated, 25°C)
Solubility (Water) 0.327 g/L (20°C)

Dissociation constant (pKa) 11.09 (20°C)
Partition coefficient (log Pow) 0.7 (25°C)

151 Stability of clothianidin technical grade

Storage conditions Storage period  Remaining content (%)

25°C 3 months 99.2
6 months 100.0

9 months 100.2

12 months 99.2

40°C 3 months 100.1
6 months 100.4
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Animal Administration LDso (mg/kg)
gododododoooooboouoooooon
Route Male Female
Rat Oral > 5000 > 5000 goooooboooooouobouooboooooon
Dermal > 2000 > 2000 godooooooooooooooooouooao
Inhalation * > 6141 > 6141

Oo00os0001500003000ppmO0O0O0O0O0O0O0OO0O
gpoboopoboobooboobobobobobo

*) LCs0 (mg/m?), 4 hours inhalation from nose

11550 Mutagenicity studies with clothianidin

Study Test System Study Condition Result

Reverse mutation S. typhimurium : TA98, TA100, —S9mix : 16~5000 pg /plate Negative
(Ames test) TA1535, TA1537, TA102 +S9mix : 16~5000 pg/plate

In vitro gene mutation Chinese hamster lung cells (V79) —S9mix : 156~5000 pg/mL Negative
(V79-HPRT test) +S9mix : 156~5000 ug/mL

In vitro chromosomal Chinese hamster lung cells (CHL) —S9mix : 156.25~1250 pg/mL Weakly positive
Aberration +S9mix : 625~1875 ug/mL

Micronucleus CD-1 Mouse,
5 animals/sex/group

Wistar Rat, 4~6 males/group

25, 50 & 100 mg/kg (single oral administration), Negative
24 hr, 48 hr & 72 hr

2500 & 5000 mg/kg (single oral administration), Negative
4 hr &16 hr

In vivo / in vitro
Unscheduled DNA synthesis
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-G8 Short term, long term and carcinogenicity studies with clothianidin

Species Administration period Administration route Dose NOAEL

Dog (Beagle) 13 weeks Oral (dietary) 325, 650, 1500, 2250 ppm Male : 19.3 mg/kg/day (650 ppm)
Female : 21.2 mg/kg/day (650 ppm)

Dog (Beagle) 52 weeks Oral (dietary) 325, 650, 1500, 2000 ppm Male : 36.3 mg/kg/day (1500 ppm)
Female : 15.0 mg/kg/day (650 ppm)

Rat (SD) 13 weeks Oral (dietary) 150, 500, 3000 ppm Male : 27.9 mg/kg/day (500 ppm)

(Recovery group +7wks) Female : 34.0 mg/kg/day (500 ppm)

Rat (SD) 104 weeks Oral (dietary) 150, 500, 1500, 3000 ppm Male : 27.4 mg/kg/day (500 ppm)
Female : 9.7 mg/kg/day (150 ppm)

Mouse (CD-1) 78 weeks Oral (dietary) 100, 350, 1250, 2000 (male)  Male : 47.2 mg/kg/day (350 ppm)

/1800 (female) ppm *

Female : 65.1 mg/kg/day (350 ppm)

*)The initial dose level was 100, 350, 700, 1250 ppm. Animals received 700 ppm for Weeks 1 through 4; 2000 ppm for Weeks 5 through 10 ;
2500 ppm for Weeks 11 through 34 ; and 2000 ppm for males and 1800 ppm for females for Weeks 35 through termination.

1k::15741  Development and reproductively toxicity studies with clothianidin

Administration

Study Species Administration Period Dose NOAEL
route
Developmental ~ Rat Organogenesis (GD 6-19) Oral 10, 40, 125 mg/kg/day No teratogenicity
Toxicity (SD) (gavage) P:10 mg/kg/day
Fi1:125 mg/kg/day
Developmental Rabbit Organogenesis (GD 6-28) Oral 10, 25, 75, 100 mg/kg/day  No teratogenicity
Toxicity (Hra : NZW) (gavage) P: 25 mg/kg/day
Fi1:25 mg/kg/day
2-Generation Rat 10 Week pre-mating, 3 Oral 150, 500, 2500 ppm Fo: 150 ppm
Reproductive (SD) weeks mating, 3 weeks (dietary) F1:150 ppm

Toxicity

gestation and 3 weeks
lactation (Fo and F1), 6
weeks (F2)

(Male Fo; 9.8, F1;10.7,
Female Fo; 11.5,
F1;12.2 mg/kg/day)
Reproduction : 2500 ppm

oooo 2o006-1
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02000000000000
000D00000000000DO0O0Table 8000
ooo
Ooooooooooo
00000000000000000000000
960 0 LCs000 100 mg/LO0DOO0OOODOODODOO
00000000000000000ECs00000
177 mg/LO72 hr00 040 mg/LO48 hr0 O OO OO0
0D00000000000000000000000
D000O000000
@UOooooooo
0O0000000000000O0O0000000
LDso0 2000 mg/kg0 00000000000 0OOO
00000000000000000000000

LN Summary results of toxicity tests on non-
target organisms

Species Study Results

Carp Acute 96 hrLCs0 > 100 mg/L
Alga ® Acute 72 hrECso0 = 177 mg/L
Daphnia magna Acute 48 hrECs0 = 40 mg/L
Bobwhite quail Acute LDso > 2000 mg/kg

*) Pseudokirchneriella subcapitata
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Recent Trend on Nondestructive Material
Testing Method and Its Application to Chemical

Plant Equipment

Sumitomo Chemical Co., Ltd.
Process & Production Technology Center
Hisakazu Mor1

Hidehiko SUETSUGU

Newly developed methods for facility management like RBI (Risk Based Inspection) and FFS (Fitness For
Service) have recently been adopted in industrial chemical plants for the purpose of enhancing safe, stable opera-

tion and extending their operational lives. These new methods introduced in this paper include an inspection

method for stress corrosion cracks, an inspection method for parts with elevated temperatures during operation,

an inspection method for reactor tubes under the baffle plates of carbon steel reactors, and diagnostic technology

for ball bearings developed through collaboration between academia and industry on research. Non-destructive

inspection technologies, which are very applicable to the protection of rotating machines from contamination by

foreign objects are also introduced in this paper.
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Convergence Point Back Wall Wave

e Equation to calculate Flaw Depth ; D

D {%/jz_ Y2 e (Eq. 1)

e Equation to calculate Flaw Height ; H

Hz\/[%y_ v2_ \/[%’]2_ | T (Eq. 2)

Wu : Path Length of Top Tip Diffracted Wave (Upper)
Wi : Path Length of Top Tip Diffracted Wave (Lower)

BGEEEE Reflection Echo Path and Flaw Size Esti-
mation Method With TOFD Technique

11 SCC Specimen for TOFD Measurement

Thickness
mm)

Material ~ Equipment Cause of SCC Photo

Carbon Tower . . .
8.1 Caustic Solution Fig. 1(a)
Steel Body
SUS304 Chloride
. Tower . .
Stainless 9.0 Enrichment under  Fig. 1(b)
Body

Steel Insulator
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BGEEEN  Test Result of TOFD Technique Testing with Carbon Steel Specimen

1128 TOFD Measurement Result of Branched

Crack Caused by SCC

Material Test Surface Convergence Error*!  Detecting
Point (mm) Limit (mm)

Carbon Steel Non Opening Side 2/3t +0.2 (>0.5)*3

8.1t) Opening Side 2/3t NA*2 NA*2

SUS304 Non Opening Side 2/3t +0.4 >0.5

Stainless Opening Side 2/3t +0.3 >3

Steel (9.0t) Opening Side Minimum +03  05<d<3

*1 : Deviation from Average of Measurement Data

*2 : Due to a lot of Pitting (0.5mm Deep) on the Inside Surface of
the Specimen

*3 : Shallow Crack Specimen to specify the limitation was not
available
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Principle of Air Bubble Measurement in
HTS
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Determination of Substances of
Concern Regulated in EU

Sumika Chemical Analysis Service, Ltd.
Ehime Laboratory
Hiromu OGASAWARA

Kei TANAKA

Shuichiro MANABE

In recent years, advanced regulations concerning restrictions on the use of hazardous substances have been
enforced in the EU, as environmental pollution control acts. Subsequent to the ELV for automobiles, restrictions
on the use of hazardous substances are being examined for the field of electric and electronic equipment, where
both WEEE and RoHS directives have been enacted. In the ELV, the use of four heavy metals (Cadmium, Lead,
Mercury, Chromium) has been restricted. The use of the same heavy metals as in the ELV, as well as two addi-

tional flame retardants (Polybrominated biphenyl, Polybrominated diphenyl ether) has been restricted in RoHS.

Under these circumstances, the control of certain hazardous substances in products takes on great importance.

This paper describes the use of various analytical equipment in screening analysis by XRF and precision

analysis for Cd, Pb, Hg, Cr, Br.
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1155 Restrictions on substances of concern

country/area

EU Waste electrical and electronic equipment (WEEE)
Restriction of the use of certain hazardous substances
in electrical and electronic equipment (RoHS)
End of life vehicles (ELV)

Japan The marking for presence of the specific chemical

substances for electrical and electronic equipment
(J-Moss)
USA (California) Electronic Waste Recycling Act (S.B.20)
Electronic Waste, Advaced Disposal Fees (S.B.50)
USA (CONEG)  The Model Toxics in Packaging Legislation?

Korea The Act for Resource Recycling of Electrical/Electron-
ic Products and Automobiles (Korean WEEE, RoHS,)
China Management Method on the Prevention and Control

of Pollution Caused by Electronic inforamation Prod-
ucts (Chinese RoHS)
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11 [578  Maximum concentration values of substan-
ces of concern

unit : mg/kg
Substance  ELV RoHS Proc.ureglent Proc.urefnent
guideline guideline
Ph 1000 1000 100 250
Hg 1000 1000 — 1000
Heavy metal

Cd 100 100 5 50
Crb* 1000 1000 — 1000
PBB 1000 — 1000

Flame retardant
PBDE 1000 — 1000

objooobooooooooooooooooon
oooOoooooooooooletennonononon
ooocdoooooooooooooooooooo
oboooooooooooocobooobOooooon
obooooooooooooooboocoooobooon
oboboooboooobooooooooooooooon
oO0ooooOOoOooooEuoooooooooogn
oooooooooooboooooooooooon
ooooooOoOoooOOoOobOOoOobOoODOODODODbOOn
oobooooooooboboboooooboooooooon
ooooeEtooO0ooooooOoooocooooon
oobooooooOoobOooobooOoooooboboobobon
ooooooooooooooooooooooon
oooooobooobobooboooooooooon
gbobooooooooooobooboooooooon
gooooboboooooooooooooooboboon
obooooooboooooooooooooooon
goobooooooooobooooooobooboooo

goboodaboodd

ELVORoHSOOOODOOUOOODOODOOODOOO
0000dodddrig. 10000

Yes Further No

Euboogooogooooo

oooooooooooolooooooooon
oooo0200000000000000C01000
ooooOooOooooOooOOoOOOo0oOoOooOo0OoXoo
OOOEDXRFOOOOOOOOOOOOOOOOO
OO0O000OO0OO0OO0O0OOEDXRFOOOOOOOOO
ooooboooooooooocoOoooboooooon
cooooboooOoOOooOoooooooobobooooon
ooooO0oooooooooozooooooooo
oooooooooooobooooboooooooo
coooboooOOoooboooooboooobooooon
Table 3000000000000 0OOORoHSO
ooooO0obO0obOOoDbOOO0OO0Ob0OO0O0DbOOObOonb
oooooooooooobooooooooooon
oooooooboobooboooooooooooooo
ooboooooboooboooooooobooooooo
200000000000000000000OCrOBr
ooobOooooooooboooooooooooon
oooooo

0200000000CdOPbOHgOCHS*0DODODO
cobooooooobooooobooooooan
OICP-AESDO 0 O0O0O0O0O0O0O0O0DOOOOICP-
MSOOOOOOOOoooOooooooBroOOOO
ooooo0oOoooooOoooooIcoooooo
ogooooooooooGee-MSooooooooo
cooobooboooooobooooooboooooo

11558  Screening limits for regulated elements

Element Lower limit Upper limit
Cd, Pb, Hg Cx(1-S)-no Cx(1+S)+noc
Br, Cr Cx(1-S) -noc —

C: Maximum concentration value
S : Safety coefficient

o : Reproducibility

n : Constant
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PBEEEM  Analyical system
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BGEEEEN  Flow diagram of pretreatment and analysis

1 Analytical results of Cr in polymer
unit : mg/kg

Cr(n=1) Cr(n=2)

Microwave sample digestion
. . 1,200 660
(The sample was dissolved incompletely)

Microwave sample digestion and
alkali fusion/acid digestion 5,500 5,500
(The sample was dissolved completely)
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LIRS Analytical results of Cd,Cr,Hg,Pb and Br in
polyethylene (BCR-680)

unit : mg/kg
Element Cizf:d ICPMS ICPAES CVAAS ETAAS  IC
cd w1 45 143 —  — _
o 15 12z 10— — —
Hg % % — B — -
Pb 108 109  —  — 113  —
Br 88—  — - —

Analysis : Pretreatment

ICP-MS : Mountable acid digestion

ICP-AES : Demountable acid digestion

CV-AAS : Acid digestion attached reflux condenser
ET-AAS : Mountable acid digestion

IC : Combustion in the atmosphere of oxygen
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1LY The classification of flame retardant

Type of

Compound
compound

Inorganic  Antimony (I) Oxide, Magnesium hydroxide, Zinc borate

Bromide Deca brominated biphenyl ether, Tetrabromobis phenol-
A, Hexabromo benzene

Chloride Chlorinated paraffine, Chlorinated polyethylene

Phosphate  Triphenyl phosphate, Tricresyl phosphate

Others Triazine compounds, Guanidine compounds, Silicone oil
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Polybrominated diphenyl ether (PBDE)
x+y=1~10

Br/i 7\1—‘}1‘)'

X

Polybrominated biphenyl (PBB)
x+y=1~10

BGEEN  The chemical formula of PBDE and PBB

1L Al Name of homologue and number of isomer

of PBBs and PBDEs
Number of Name of Number of
bromine homologue isomer

1 Mono brominated 3

2 Di brominated 12

3 Tri brominated 24

4 Tetra brominated 36

5 Penta brominated 42

6 Hexa brominated 36

7 Hepta brominated 24

8 Octa brominated 12

9 Nona brominated 3

10 Deca brominated 1
Total 209
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BEEE  The process flow of pyridine bases production by gas phase reaction
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1558 The comparison with production capacities of our reactors

Scale Production capacity Examination item
Labo. 50 [g/day] Catalyst screening, Basic examination, Life test of catalyst
Bench 1 [kg/day] Industrialization, Sample preparation, Product quality, Life test of catalyst
Pilot 100 [kg/day] Proof test, Small production
Commercial (I) 1-6 [t/day] Manufacture
Commercial (I) -30 [t/day] Manufacture
<> 3 > < >
Labo. Bench Pilot Commercial (I) Commercial (IT)
goodo 200e-1 53



ooobobobobooooooboooo

obOoooOooooooOooobOoocbOOooOoOoDOon
obOobooOooooooOooobOobobOOooOooDOon
obOobooOooooooOooobOobobOOooOooDOon
oooooooooooboooo

gbooooooooboooooboobon

gooobooobooobobooobooooobooo
obOobooOoooooooobOobobOOooOooDon
obOobooOoooooooobOobobOOooOooDon
obOobooOoooooooobOobobOOooOooDon
ooo

ooooooo
goooboooboooboboooooooobooo
obOoboooooooOooobOoboboooOoooDon
obOoboooooooOooobOoboboooOoooDon
obOoboooooooOooobOoboboooOoooDon
obOoboooooooOooobOoboboooOoooDon
obOobooooooooobobobooooooDon
ooobOoooobooboOoOooooobOboOoOooon
O0D00ODD0OO ChichibabinOD OO OOOOODODDO
0000000Y00000Fig. 200000000
oboobooooooooobobobooooooDon
Oooooooooooop-00oooooooo
cOoo0ooOooooOooooooooo2000040
oboboboobobote-00000D0Oy-00DOO
oboobooooooooobobobooooooDon

é N
L J —— ‘ P + 3H20 + H2
0 0 Catalyst N
NHs Pyridine
07> A
L\ —_— ‘ P + 3H20 + Hz
0 07 ™~ Catalyst N
NH3 o-Picoline
X
/L ;\ P + 3H20 + H2
00 Catalyst N
2,6-Lutidine

BEEEE  Synthesis of pyridine bases
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