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The Development of Improved Hydrogen
Chloride Oxidation Process

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Kiyoshi IwanaGa
Kouhei SEx1
Takuo Hisi
Tsukuba Research Laboratory
Kohtaro Isson
Process & Production Tech. Center
Tetsuya SuzuTa
Mikitoshi NAKADA
Yasuhiko MorI
Sumitomo Chemical Engineering Co., Ltd.
Tadashi ABE

Sumitomo Chemical has developed a new low temperature HCI] oxidation process with a fixed bed
reactor and a RuO2/TiOz2 catalyst that has high activity and high thermal conductivity. The main fea-
ture of our technology is that the hydrogen chloride conversion is high, the product chlorine is more
pure than that obtained by electrolysis of sodium chloride, and high quality muriatic acid with food
additive grade is also obtained as by-product. As the fixed bed reactor is compact, it deals with up
to 400,000t/y of chlorine with only one reactor. The chlorine manufacturing cost is very low due to

the small electric power consumption and the heat recovery from the reaction heat.
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1N Calculated RuO2 Particle Size of RuOz/
rutile TiO2 catalyst

Catalyst Coordination Number Particle Size (nm)

Ru-Rul Ru-Ru2 a,b-axis c-axis

RuOz2/TiO2(R) 0.54 2.81 0.9 0.3
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BT Model of RuOz2/rutile TiO2 catalyst surface

11328 Lattice constant of Rutile structure of TiO2

and RuOz2
Compounds Lattice constant (nm)
a,b-axis c-axis
TiOz(Rutile) 0.46 0.30
RuOz2(Rutile) 0.45 0.31
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115158 Heat conduction of catalyst

Catalyst Heat conduction (W/m-K)
Normal type 0.13
Improved type 0.21
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after reaction

cooooboooboooooooboboooooao
obobO0OrRuC200000C0O0O00O0O0OC0DOO
000000000O0Table 4000000000
O00O0OO00OEXAFSOOOa bOOcOODOO
gbooooooooooobooooobooooa
RuOC:20004a bOODOOOOODOOCOOOOO
gbooobooooooobooooboobooono
goooo

100 Calculated RuOz2 Particle Size of RuOz2/
pretreated rutile TiO2 catalyst

Catalyst Pretreatment After reaction

of TiOz Coordination Number  Particle Size (nm)
rf:
surtace Ru-Rul  Ru-Ru2 ab-axis  c-axis
RuOs/TiO: Treated 1.83 6.67 3.3 3.5
Non-treated 1.48 6.82 17.3 1.1
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2HCI + 1/2020F8 Cl2 + H20 + 14kcal/mol

-0- HC1/0z2 mol ratio = 4 (0.1MPa)
-~ HC1/0z2 mol ratio = 2 (0.1MPa)
- HCI/Oz2 mol ratio = 2 (0.3MPa)
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catalyst life test  pilot test

IEEEEN  Approach for optimal reactor design
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¥*Unavoidable gas permeation
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¥*Removal of permeated gas
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I The HCl oxidation demonstration plant
(Plant capacity : 1000t/y)
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m .. . *
- 7 L : ¢
> = * 3
] *
% [ -: 0’.
Q ¢ .. ¢ ’0
- El i L7
> H.T.S © r .-' 0:
(Return) % L g ’;
2z $ ;
HTS— A C 1 E | | .: ] ]
outlet Temp. of Tube Center

T Product
(ClI2,H20,HC1,02) o Initial e Final

PGP Temperature profile in the demonstration
reactor

1L Comparison of the quality of chlorine ob-
tained by HCI oxidation and by electrolysis
of sodium chloride

Component HCI oxidation (%) Electrolysis(%)
Clz 99.9 99.1
O2 0.08 0.6
N2 0.01 0.2
He N.D. 0.1
Oooodod 2004-1
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Development of the Solution SBRs for
High-performance Tires.

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Katsunari INAGAKI
Mayumi HayAsHI
Advanced Polymers Division
Akio ImAl

In the latest decade, synthetic rubbers and fillers for automotive tires have been changed dras-
tically. The tendency to make much of “energy saving (fuel economy)” has come to be more

remarkable year by year. In order to satisfy this demand, new silica compound systems have
been developed in stead of the conventional CB (carbon black) systems for tire tread. In addition,
for the purpose of improving the performances of this silica compound systems, precise polymer

designs such as the functionalization are needed. Living anionic polymerization procedure is a very

useful method to meet this aim. For example, precise chain-end functionalization and multi-func-

tionalization can be achieved.

In this article, the trend in the field of the silica compound system and the polymer design of

solution SBRs are surveyed, including the authors’ study on the new multi-functionalization method.
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(Brake) (Energy Saving)
RRO Rolling
Resistance
A
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Tread Surface Surface ‘Whole Tire
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B Wet Grip and Rolling Resistance.
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- Composition -
1 — For general use distribution: narrow | Continuous method
E-SBR | SSBR Random copolymer
— For all season tire — - Low temperature — - Molecular weight —— Condition change
properties distribution Operation change
. . composition change
Polymer design Micro structure . . . : X
Degree of freedom: — For energy — - Resilience - Modification =~ ——— Modification process
large saving tire
(Li cat.) — Living polymer .
modification | For high Qs . . s .
performance tire Skid resistance Block composition Operation change
——Composition (For race)
. — For HIPS -Gross — - Molecular weight — Condition change
— Molecular weight - Micro structure Operation change
distribution
L For damping -Damping ——— - Block composition Operation change
parts properties - Modification Modification process

PEEE  Expansion of the degree of freedom about the S-SBR designs.
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Silica compounded

Carbon Black
compounded

Max p

0.700 I I I I )
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RRI
PBEEEN Max p (maximum friction coefficient) and

RRI (Rolling Resistance Index) on wet
asphalt surface.
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CaHz0 OC2Hs GBRD u
QH C2H50C| §i-CsHiSxCsHerSil OC2Hs | 1/ double

C2H50 OC2Hs ) bond
OH
SBR

CHs(?
00 Si-C3Hé-Sx-

Mixing (high temp.) .
7

0 C2Hs0H I \
(~) CHs0

React with

modified OH

chain-end ?

Functionalized
chain-end

PEEN Chemical reactions between silica and
silane-coupling agent.

Example  Comparative Example
1 1 2 3

Composition
(V)
Kind*! Al Al Al Al
Amount (wt) 100 100 100 100
Silica 78.5 785 785 785
Amount (wt)
Silane coupling agent 6.4 6.4 0 0
Amount (wt)
D)
Kind*2 D1 - D1 -
Amount (wt) 5 0 5 0
Maximum Temperature
During Kneading (O ) 152 151 153 153
Evaluation
Tear Strength kgf/cm? 57 54 46 53
300% Modulus kgf/cm? 124 121 40 49
Loss on Wearing mg/1000 cycle 370 372 996 564
Tand (600 ) Index 100 91 146 111
Vulcanization Velocity too min 16 36 30 35
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Example

2 3 4 5
Composition
(Y
Kind*! A2 A2 A2 A2
Amount (wt) 100 100 100 100
Silica 78.5 785 785 785
Amount (wt)
Silane coupling agent 6.4 6.4 6.4 6.4
Amount (wt)
D)
Kind*2 D1 D1 D1 D1
Amount (wt) 7 5 3 1
Maximum Temperature
During Kneading (O) 148 151 150 152
Evaluation
Tear Strength kgf/cm? 52 53 54 55
300% Modulus kgf/cm? 139 143 148 124
Loss on Wearing mg/1000 cycle 335 384 347 395
Tand (600) Index 94 100 102 101
Vulcanization Velocity too min 18 20 27 27

Xt X3 X5

A-H2iC; Sio Sio Sio

X2 X4 X6
1 m

CxHzk-B (1)

*1 (Al): a solution polymerized SBR (styrene unit/vinyl unit:
15/45 (wt %/%) ML1+4 1250 = 87) manufactured by adding SiCl4
as a coupling agent

A2: a solution polymerized SBR (styrene unit/vinyl unit: 29/49
(wt %/%) ML1+4 1250 =91) manufactured by adding SiCl4 as a
coupling agent

*2: D1: A compound (molecular weight: 611) of formula (1) as
defined above, wherein A and B are hydroxyl groups, j, k and m
are 0, 1is 7 and x1, x2, x5 and x6 are methyl groups.
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o ----Comparative example 1-3 (carbon black is formulated)

o ----Comparative example 4-6 (silica is formulated)

1 ----Example 1-3 (silica surface-treated carbon black 1+silane
coupling agent)

m ----Example 4-6 (silica surface-treated carbon black 2+silane
coupling agent)

[]----Example 7-8 (silica surface-treated carbon black 1)

A ----Example 7-8 (silica surface-treated carbon black 2) ]

O
.m Temperature Dependency of Tand O
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Surface Surface Surface Surface Surface Surface Surface
treated treated treated treated treated treated
CB1 CB3 CB4 CB5 CB6 CB7
Type of carbon used N339(HAF) N110(SAF) N550(FEF)
Nitrogen specific surface area of carbon used (m?/g) 142 42
DBP oil adsorption of carbon used (ml/100 g) 115 115
Silica content (wt %) 2 74 3 25 58 5
Physical properties
Kinds of Aluminum Hydroxide Loosed bulk DOP oil BET specific Crystal Crystal size of
density; absorption; surface area; structure boehmite (020)
g/cm? cm3/100 g m2g plane; nm
Example Aaluminum hydroxide A 0.21 121 153 boehmite 129
Example Baluminum hydroxide B 0.33 80 208 boehmite 7.3
Comparativealuminum hydroxide C example C 0.94 54 250 boehmite 2.4
Comparativealuminum hydroxide D example Dbayerite 0.61 84 110 boehmite 3.0
Comparativealuminum hydroxide E example E 0.20 55 8 gibbsite -
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Examples Comparative examples
(Parts by weight) 1 2 3 4 5 1 2 3 4 5 6

Ingredients SBR N. 9520 (pure polymer) 1) 70 70 70 70 50 70 70 70 70 70 70

BR 150B 2 30 30 30 30 50 30 30 30 30 30 30

Carbon black N220 3 65 65 40 40 65 65 65 85 65 65 65

Aluminum hydroxide A 40 65 65 40

Aluminum hydroxide B 40

Aluminum hydroxide C 40

Aluminum hydroxide D 40

Aluminum hydroxide E 40

Silica VN3 4) 40

TESPT 5) 5.2 3.2

Aromatic oil (incl. oil extended polymer) 40 40 35 40 40 50 35 50 45 45 45

Antioxidant 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

WAX 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Stearic acid 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Zinc oxide 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Sulfur 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Vulcanization accelerator 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Evaluation Mooney viscosity 105 106 105 107 105 130 100 100 108 106 104
Abrasion resistance 100 98 98 103 103 94 95 100 74 65 81
Rolling resistance 108 110 113 118 113 106 125 100 108 110 111
Wet grip performance (ABS brakeage) 111 109 112 115 87 116 82 100 105 106 106

1) SBR: styrene content : 35% by weight, 37.5 PHR oil extended rubber, glass transition temperature (Tg): -38°C.

2) BR: polybutadiene rubber BR150B

3) carbon black : Diablack I (N220), BET specific surface area by nitrogen adsorption : 115m2/g

4) silica : VN3
5) silane coupling agent TESPT : Si-69

gooobooboboboobbbooooooboo
gboooboooooooooooobobobo
O000ooooooooaon 227t
gooooooobooooobobbobobobooo
goooooboboboboob-obooboooboo
goboobobobbbobobobobobooo
goboooobobobbboboboooooooo
gooddooooooobobooboooooo
gboobdoboboboooboooooobbo
OoooOoooo?2|m

g400000000DO0sSBROUDDODODOOOOOO
goooon
gbogogooboboobooobbooobobo
gobogobobboboobbobboooboo
gboobboboooobbboooooboobo
gogooboobooobbbboboobobobo
goobboboobobbobooon
O00d0OChoiDODOOODODO SBRONBRODO
0000000000 oo0o0oooooooaon ?m
OONBROOOOODOODODODDOODODO
ggooboboooooobooboboooboo

18

goooooooooboooooobooboooo
gdo0oddopDUOOopDooDUOobCOOtand OOO
goobbooboboboobooboobbo
geod00Otand DOOOODOOOODOODOODOOO
0000d0DoDoOoO0mTable 6, 70O OOSBRO
BROODODOODOOO140000001,2000
gboooooooobobobobooobobobo
gooobooobogserROODODbDOODOODO
gobooboboboooobobooooobobooo
goobooooboooouoogoogoboooboDoDoosBR
gogbobooobooboboooboboooboba
SsBROOOODOOODOOODOD4D00DDO0O0OOO
gobogbobobooobobobobobbbbbo
0000000000000 0000000ao s
goopobooooooobobobobobooboo
goobobooboopobbooboobooobbo
gogoobobbobobooooobobbbo
gooboboooooooogon
goosBrOODOOOODOOOODO2000000
0j00odo0oo0odoO0dOoFrige000OOOOOO
goobgooobooobobobbbobbobbo
goobogboboobooboooooboobo

oooog 2004-1



00o0ooooo®oo0o0oo0oo0o0oooon
goboooobobbtooooooobbooboo
gboooooooobobooooobobobo
gbobobooobooboboooooooboobo
gbooboboooobooboboobo

1IN Formulations (phr)

Compound No.

Ingredients Sl S2 S3 sS4 C1I C2 C3 cC4

SBR1500 100.0 95.0 90.0 85.0 100.0 95.0 90.0 85.00

KNB 35L 0.0 50 100 150 0.0 50 100 150 0O
Z175 50.0 50.0 50.0 50.0 0.0 00 00 0.00
Si69 30 30 30 30 00 00 00 o0.00
N330 00 00 00 0.0 500 500 500 50.00
Stearic acid 20 20 20 20 20 20 20 200
Zn0O 40 40 40 40 40 40 40 400
HPPD 20 20 20 20 20 20 20 200
WAX 20 20 20 20 20 20 20 200
TBBS 14 14 14 14 14 14 14 140
Sulfur 12 12 12 12 12 12 12 120
DPG 10 10 10 10 10 10 10 10

SBR 1500 : styrene-butadiene rubber with 23.5% of styrene con-
tent ; acrylonitrile-butadiene rubber with 35% acrylonitrile con-
tent; Z175 : silica; Si69: silane coupling agent, bis-(3-(triethoxisi-
lyl) propyl)tetrasulfide (TESPT); N330 : carbon black ; HDDP : N-
phenyl-N-(1,3-dimethylbutyl)-p-phenylenediamine ; DPG : diphe-
nylguanidine ; TBBS : N-tert-butyl-2-benzothiazolesulfenamide.

Table 7 BELUKNE

Compound No.

Ingredients S1 S2 S3 S4 C1 C2 C3 (4

-20°C 0378 0350 0369 0377 0368 0359 0374 0369
0°C 0182 0.198 0227 0229 0202 0220 0235 0.256
10°C 0159 0162 0178 0176 0.194 0204 0212 0.220
50°C 0122 0118 0.121 0.120 0.150 0.152 0.160 0.162
60°C 0118 0113 0117 0114 0145 0.147 0155 0.157
70°C 0114 0109 0113 0110 0141 0.143 0151 0.153
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RS N 0
S\R2——CH—— CHR!
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n

BEENEE  Polymer modification agent.
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The Expansion of Sumilizer G Series

—The Excellent Additives for Polymer—

Sumitomo Chemical Co., Ltd.
Fine Chemicals Research Laboratory

Fumitoshi Koima

Sumilizer G series are the excellent additives for maintaining the function of a polymer

material. They consist of Sumilizer GM, Sumilizer GS, Sumilizer GA-80 and Sumilizer GP. They

are developed as the fruits of evaluation and synthetic technologies of Sumitomo Chemical. We

have been studying on their new applications through not only the evaluation of performance

but also the confirmation of hypothetical working mechanism. In this review, the outlines of

unique functions of Sumilizer G series and the expanded new applications are shown.
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1158 Examples of Additives for polymer

Function

Preservation Addition

Plasticizers v v
Antioxidants
Light stabilizers
Antibacterials
Lubricants

AN NEAN

Impact modifiers
Foaming agents
Crosslinking agents
Nucleating agents
Antistats

Flame retardants
Fillers

Pigments

A N N N N N W N N N
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Applied Development of Delaus®, a Rice Blast | Sumitomo Chemical Co., Ltd.

Control Fungicide:

Agricultural Chemicals Research Laboratory

Delaus® Prince® Granule and Its Treatment into Masaomi OGAWA

Seedling Boxes at the Sowing Stage

Motoyoshi URAKAWA

Delaus® (diclocymet) is a novel fungicide developed by Sumitomo Chemical Co., Ltd. to prevent
rice blast disease in paddy field. It was registered as an agricultural chemical in April 2000 in Japan.
As part of the applied development of Delaus®, we also developed a mixture of diclocymet with fipronil,
named Delaus® Prince®, to prevent various pest insects as well as rice blast. In the course of investi-
gating various laborsaving application methods, we developed a novel method of applying into

seedling boxes at the sowing stage with the new equipment for the purpose.
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0 Past Pest Control System[] [J
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Insecticides and Fungicides ‘
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cus! ce bugs
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‘ Rice leaf blast

Rice panicle blast

| Rice sheath blight |

1y

Combinations of Insecticides

and Fungicides of long-term
sustained action

1>

Combinations of

Insecticides and
Fungicides

(Finishing application)

0 Current Pest Control System [J
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August |

September | October

BEEE  Development of pest control systems in paddy rice cultivation (pattern diagrams)
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BEE  Efficacy of diclocymet granules on rice blast
at field stage and the variation of concentra-

tion of diclocymet in rice plants
(Sumitomo Chemical Co., 2000)

== Rice leaf blast
= Rice panicle blast

- Concentration in rice plants (ppm)
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1zl Elution rate of diclocymet from the bottom
of nursery boxes due to irrigation

(Nursery box test)
Application timing Mean elution Integrated
rate/day (%) elution rate (%)
At sowing before soil covering 0.006 0.126
Greening period of seedling 0.007 0.105
A week before transplanting 0.002 0.014

Irrigation frequency : 3 times/day (about 1 liter/ nursery box/run)
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= Rice water weevil = Planthoppers © Rice leaffolder

Preventive value
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Application at sowing  Application at transplanting  Application at transplanting
time time time

Delaus® Prince® Dr. Oryze® Prince®
granules granules
(50g/nursery box) (50g/nursery box)

BEEEN Efficacy of Delaus® Prince® granules on
paddy rice noxious insects
(Sumitomo Chemical Co., 2000)
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for rice plant by application at sowing time
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M diclocymet granules
(50g/nursery box)
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| | | |
0 5 10 15 20

20 days after sowing time

Rate of infected seedlings (%)

.m Efficacy of diclocymet granules applied at
sowing of rice seedling blast due to rice
seed infection

(Nursery box test)

Tested by infected unhulled rice grains
(rate of infected unhulled grains: 9%)
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BGEEM Efficacy of diclocymet granules on leaf
blast during the seedling growing period
by application at sowing time

(Nursery box test)

Tested by coexisting with infected seedlings as inoculum during
the greening period
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Inhibitory effects of diclocymet granules
on the development of lesion after trans-
planting of seedlings infected by rice blast
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® Delaus® Prince® granules
o An Insecticide-Fungicide combination granular commodity
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Preventive value
b (=2} ®©
[ (=] (=]

[\
(=]
T

7/15 7/22 7/29 8/5 8/11 8/18

Observation dates

PPN Efficacy of Delaus® Prince® granules on
rice leaf blast of seedlings for supplemen-
tal planting

(Sumitomo Chemical Co., 1999)

Tested with seedlings for supplemental planting which were put
along the ridges of paddy fields at June 14 after transplanting
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BEIEEN An apparatus for granule application to
nursery box

(Suzutech: type SDP-33S)

Total length: 220 mm  Total width: 675 mm
Total height: 345 mm  Total weight: 14 kg
Hopper capacity: 8L (Auxiliary hopper capacity: 20L)

¥ — i [

IEFEIN An apparatus for granule application to
nursery box

(Bizen: type SK-10)

Total length: 449 mm Total width: 407 mm
Total height: 8400 1290 mm  Total weight: 5 kg
Hopper capacity: 6L
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© Rice leaf blast

0 Rice panicle blast

Application:

at sowing before
soil covering

by mixing with bed soil

Preventive value

) ) ) b by mixing with
7/21 8/3 8/9 9/13 9/20 covering soil

Observation dates

IEPEEN  Efficacy of Delaus® Prince® granules on rice
blast by respective methods of application
(Sumitomo Chemical Co., 2000)

Dosage was 50g/nursery box in all tests
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at transplanting time
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Preventive value

20 +

3 weeks after 6 weeks after
transplanting transplanting

Time of inoculation with infected seedlings

IEPEPN Influence of time elapsed after mixing of
Delaus® Prince® granules with bed soil or
covering soil on the control of rice blast

(Pot test)
Mixing:
= on the day of sowing
= 1 month before sowing

o 2 months before sowing
o 3 months before sowing

Dosage was 50g/nursery box or equivalent in all tests
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115725l Target pests and application methods

Delaus® Prince® granules 06
Active ingredient: fipronil 0.6%, diclocymet 3.0%

[Target pests and application methods]

Total number of times

Crop Target pests Dosage Time of applications Application methods
of applications
Rice blast Before sowing Mixing uniformly with
Rice leaf beetle [50 grams of Delaus® Delaus® Prince® granules 06 bed soil or covering
Rice Rice water weevil Prince® granules 06 are (solely used): 1 application soil in nursery box
applied to a nursery box  From the time of sowing  fipronil: 1 application Applying uniformly on
(nursery box) Rice stem borer of 30x 60x 3cm packed (before soil covering) to  diclocymet: 3 applications the soil in nursery hox
Planthoppers with soil of about 5L] the day of transplanting (2 applications at field stage)
Locust

1101 5357] Target pests and application methods

Delaus® Prince® granules 10
Active ingredient: fipronil 1.0%, diclocymet 3.0%

[Target pests and application methods]

Crop Target pests Dosage Time of applications Total number of times Application methods
of applications
Rice blast Before sowing Mixing uniformly with
Planthoppers [50 grams of Delaus® Delaus® Prince® granules 10 bed soil or covering
Rice Locust Prince® granules 10 are (solely used): 1 application soil in nursery box
(aursery box) Rice stem borer applied to a nursery box ~ From the time of fipronil: 1 application Applying uniformly on
Rice leaf beetle of 30x 60x 3cm packed  sowing(before soil diclocymet: 3 applications the soil in nursery box
Rice water weevil with soil of about 5L] covering) to the day (2 applications at field stage)

Rice leaffolder

of transplanting
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A Study of Sheet Gloss Nippon A&L INC.
Latex Research Center

Noriko KiTtaAMURA

The tendency to improve the quality of coated paper becomes more and more marked in these
years. In connection with this, the demand of increasing sheet gloss of coated paper is also rising.

In our previous paper, we studied sheet gloss and surface roughness of coated paper and found
the good relation between sheet gloss and roughness-width larger than pigment size.

In this paper, we focus on the effect of volume change of coating color and constriction of
base paper during drying process on surface roughness. To study the properties of coating color
and the constrictions of base substance, coating colors are prepared changing in total solids,
pigments and water retention agents and are coated on base paper and polyester film.

The result shows that sheet gloss of coated paper depends strongly on volume change of coat-
ing color during drying process ; the smaller the volume change of coating color during dry-
ing process, the higher the sheet gloss of coated paper. This tendency is same in case of coat-
ing on base paper and coating on polyester film. Namely, the coating color, the volume change
of which is small during drying process, gives high sheet gloss to the coated paper and such
influence is superior to that of the constrictions of base paper which arise from the poor water
retention of coating color.
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PEEE Cross Section of Coated Paper (SEM
Image)
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11558 Coating Color Recipe

A B C D E F
No.1 Clay (pph) 100 50 50
Fine Clay (pph) 50
Delaminated Clay (pph) 50
GCC (pph) 50 50 50 100 50
Starch (pph) 3 3 3 3 3
CMC (pph) 0.15
Latex* (pph) 10 10 10 10 10 10
Solid Content (%) 64,60,56 60 60 60 68,64,60 60

GCC: Ground Calcium Carbonate
Latex: 150nm¢
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11578 Coating, Drying, Calendering

Coating Coater MLC-100L
Coating Speed  10m/min, 1m/min
Coat Weight 14g/m?
Drying Air Temp. 2100
O Airflow 36m/sec
Oven Temp. 13500
Drying Time 5 sec
Non-calendered, 500 x 20kg/cm,
5000 x 100kg/cm

Calendering
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BEEW  Surface Roughness (Sm) vs. Sheet Gloss
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119 578 Relation of Sheet Gloss, Surface Roughness
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1% Property of Coating Color

Solid AAGWR  Sediment
Coating Color Content ~ BFV HSV  Dewatering Volume
()  (mPas) (mPas) (g/m? (k)
A No.1 Clay 100pph 64 1790 50 53.4 O
A 1 60 830 25 68.3 58
A t 56 400 15 81.6 O
B No.1 Clay 50pph 60 520 23 87.7 58
C Fine Clay 50pph 60 484 19 98.3 59
D Delaminated Clay 50pph 60 576 30 81.2 60
E GCC 100pph 68 1646 45 55.2 |
E t 64 680 28 78.8 O
E t 60 266 18 97.9 55
F No.1 Clay 50pph (CMC) 60 640 17 115.7 63

BFV: Brookfield Viscosity
HSV: High-shear Viscosity
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Sheet Gloss (%)

Surface Roughness Sm (um)

Solid Content

Coating Color @ Calendering Calendering
0,
Non-calendered  20kg/cm 100kg/cm  Non-calendered  20kg/cm 100kg/cm

A No.1 Clay 100pph 64 28.6 61 71.3 23.7 15.5 13

A 1 60 26.3 58.2 69 23.6 15 134
A 1 56 24.2 57 67.6 24.8 15.4 13.3
B No.1 Clay 50pph 60 20.8 49.9 63.2 26.5 15.5 13.5
C Fine Clay 50pph 60 24 51.8 64.2 24.8 15.8 12.9
D Delaminated Clay 50pph 60 19.4 48.1 61.3 24 15.3 12.7
E GCC 100pph 68 20.6 39.9 52 25.8 15.1 13.2
E 1 64 17.1 37 49.5 27.9 16.7 14.1
E 1 60 14.5 34.5 46.7 28.1 16.9 14.1
F No.1 Clay 50pph (CMC) 60 22.3 55.7 69.1 28.7 17.6 14.6
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11563 Sheet Gloss of Coated Samples (Paper and

Film)
Solid Sheet Gloss of Volume
Coating Color Content Non-calendered Sample (%) Change
%) Coated Paper  Coated Film (%)
A No.1 Clay 100pph 64 28.6 49.6 ]
A t 60 26.3 48.7 31.8
A t 56 242 473 ]
B No.1 Clay 50pph 60 20.8 339 40.1
C Fine Clay 50pph 60 24.0 42.5 40.4
D Delaminated Clay 50pph 60 19.4 30.4 39.7
E GCC 100pph 68 20.6 35.9 ]
E t 64 17.1 24.8 432
E 1 60 14.5 24.1 ]
F  No.1 Clay 50pph (CMC) 60 223 41.0 35.8
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(a) Small Volume change
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Before Drying After Drying

(b) Large Volume change
Small Volume change
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Before Drying After Drying
BEEE Volume Change of Coated Layer Before
and After Drying
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Overview of Current State of Affairs and
Perspectives on Toxicogenomics.
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Environmental Health Science Laboratory
Toru YAaMADA

Kayo Sumipa

Koichi Sarro

In the field of toxicology, recent advances in genomics research has led to the development of

toxicogenomics, a novel research field enabling us to analyze chemical toxicities or side-effects

at the level of gene expression. While participating in public toxicogenomics projects, we are also

concentrating on in-house toxicogenomics studies to establish novel and efficient toxicological

screening methods and to clarify the mechanisms of toxicants. Here, we will review current trends

and perspectives on toxicogenomics, including examples from our own research.
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Optics of Color Filter

Sumitomo Chemical Co., Ltd.
IT-Related Chemicals Research Laboratory

Kiyoharu NAKATSUKA

Theoretical limits of characteristics of color-filters for LCDs are investigated. The results and design

tools for (1) chromaticity of 3-primeries, (2) lightness, pigment particle size, (4) light loss by ITO,

(5) special color filter for LED back light, and (6) microscopic spectrophotometry are presented.
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The Measurement of Vapor-Liquid Equilibrium | Sumitomo Chemical Co., Ltd.

Data by Headspace Gas Chromatography

Process & Production Tech. Center
Morio YAMAMOTO

Hideo NARAHARA

A new method for determining vapor-liquid equilibrium data, especially the relative volatility of

unknown components, is explained in detail. The relative volatilities were measured by headspace

gas chromatography (HSGC). This method has been used to measure physical properties such as vapor-

liquid equilibria (VLE) by many researchers. Also, the experimental results for the VLE of binary

systems and the activity coefficients at infinite dilution measured by HSGC are presented. Finally,

the apparatus developed by Rogalski and Malanowski which have been used to measure VLE data

is introduced, and compared with HSGC method.
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L1 Relative volatilities of the binary system of
n-hexane (1) 0 2-propanol (2) at 500
measured by HSGC

x1[0] An[0] An[0] Aw[0] Ax[0] ow=[0]

0.10 8191 228295 27895 79487 9.78
0.39 27653 378740 15780 57750 3.74
0.60 37678 457694 9162 57614 1.93
0.91 48857 417703 1766 31642 0.48
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PEEEN  Relative volatilities of the binary system,
n-hexane (1)0 2-propanol (2) at 50°C
measured by HSGC
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1515 Infinite dilution activity coefficients of the
binary system, acetone (1) water (2) at
500 measured by HSGC
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1 The constants of the Wilson equation for
the acetone (1)[J water (2) system at 5001

Parameter determined Parameter in

from y= database 19
A12 0.2477 0.1843
A21 0.3789 0.3905
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The results of the thermodynamic consis-
tency test for VLE data measured by the
apparatus developed by Rogalski and Ma-
lanowski 9

Method A0 Method B1?
n-hexane (1) 2-propanol (2) 8.73 0.007
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IEEELN Vapor - liquid equilibrium data of the
binary system, n-hexane (1) 0 2-propanol
(2) at 101.3kPa measured by the apparatus
developed by Rogalski and Malanowski 4
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11 EN A comparison of HSGC and the apparatus developed by Rogalski and Malanowski 4

HSGC (VLE)

HSGC () RM

Sample volume * 400 cm3 250 cm?

(including the volume used to
produce the calibration curve)

800 cm3

(including the volume used to produce the
calibration curve)

Measurement time *) 3 days 2 days 2 weeks
(including the analysis time)
VLE type constant temperature only constant temperature only 0
Vapor pressure data of pure  needed not needed in the case that the calibration =~ not needed
component curve pass through the origin
Automation easy easy difficult

Measurement accuracy

temperature :+ 0.1°C

temperature :+ 0.1°C

temperature :+ 0.001°C
pressure := 0.01kPa

*) In the case of the measurement of 10 points[]
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Development of Hybrid Web System for

Supporting Process Research
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Organic Synthesis Research Laboratory
Akio TaNAKkA

Wataru KaToubpa

Recently, the role of computational chemistry is increasingly important, but unfortunately the

field is still only for the specialist. On the other hand, as diffusion of internet technology, a lot

of systems to solve chemical problems are spreading. Hence, for the purpose of promotion to open

in-house system and database, a new system based on web technology has been established. The

web system realized the new research environment in company, which easily access synthetic route

design system, in-house reaction retrieval database, and property estimation system via unified graph-

ical input editor.
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11N Internet in Chemistry 700

Year Event

DARPA (Defence Advanced Research Projects Agency)
established ARPANET.

The 170th National Meeting of American Chemical

1975 Society (ACS) held Synposium on Computer Networking
and Chemistry.

DCA (Defense Communications Agency) and DARPA
established TCP/IP protocol.

In Japan network system, JUNET (Japan UNIX Network),
was started.

1969

1983

1988

1990 The first major internet worm was appeared.

CERN (Centre Européen pour la Recherche Nucléaire)
released the crient software, World Wide Web (WWW).
NCSA (National Center for Supercomputing Application)

1992

1993
released the first graphical viewer, Mosaic, for the WWW.

Division of Chemical Education of ACS held Committee
on Computers in Chemical Education (CHEMCONF ’93),
which was the first electric on-line conference in the

world.

The 1st International Chemometrics Society

(INCINC '94) was held by North American Chapter of
the International Chemometrics Society (NAmICS) and
Elsevier.

1994

The 1st Electronic Computational Chemistry Conference
(ECCC) was accomplished using Web mechanism alone.

Electronic Conference on Trends in Organic Chemisty
1995 (ECTOC) was held through WWW, and were discussed
using e-mail.

11578 Web-site of National Institute and Society

of Chemistry
Name URL
The Chemical Society of Japan http://www.chemistry.or.jp
The American Chemical Society http://www.chemistry.org
The Royal Society of Chemistry http://www.rsc.org

Die Gesellschaft Deutscher Chemiker  http://www.gdch.de
The Canadian Society for Chemistry http://www.chemistry.ca

National Institute of Advanced http://www.aist.go.jp
Industrial Science And Technology

National Institute of Standards and http://www.nist.gov/srd/
Technology (NIST) chemistry.htm

The Royal Institution of Great Britain http://www.ri.ac.uk

World Association of Theoretical http://www.ch.ic.ac.uk/watoc
Oriented Chemists (WATOC)
The QSAR and Modelling Society http://www.qsar.org

Dutch National Center for Computer- http://www.cmbi.kun.nl
Assisted Chemistry and Biolnformatics
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O0OO000000Table 30O

118 List of Synthetic Route Design!30 0

Starting MeO m
Materials ()

Algorithm*? | Execution*? Purpose*?
System
L 1 B |RD*¥ RP SM
AIPHOS v v v v
CAMEO v v v
CASINO v v v
CASP v v v
CHIRON v v
CICLOPS® v v v v
COMPASS v v v v
CONAN v v v
COSYMA v v v
EROS!® v v v v
FLAMINGOES v v v v
ICAR v v v v
KOSP!» v v v v
HOLOWin v v v v
LHASA!®) v v v v
LILITH v v v
MASSO v v v
PASCOP v v v
PEGAS v v v v
PSYCHO v v v
RESYN v v
RAIN v v v v
SAS v v v
SCANCHEM v v v v
SECS v v v
SESAM v v
SOPHIA v v v v
SOS v v v
SPEK v v v
SST v v
STORM v 4 v v
STRAKS v v a4
SYNCHEM v v v
SYNGEN) v v v v
SYNSUP!) v v v
TOSCA v 4 v v v
TOSP20) v v v
TRESOR v v v
WODCA2D v v v v v

x1) E : Empirical, L : Logical

%2) I : Interactive, B : Batch

*3) RD : Retrosynthetic Design, RP : Reaction Prediction,
SM : Starting Material Search

*4) /v : Key reaction design, others : Precursor design
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System Supplier URL
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ChemFinder CambridgeSoft  http://www.cambridgesoft.com
ACD/ChemFinder ACD/Labs http://www.acdlabs.com
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