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Polyisobutylene

HIMOL and TETRAX

Human-friendly material technology.

‘ INMME=I - FSYvITADITL— RE—RRHIR
Grade and typical properties of HHMOL and TETRAX

£1 NT1E-ILOTL—-FE—BEHEIR Table.1 Grades and Typical Properties of HIMOL

JL—FK GRADE StERE
BHH ITEM 4H Sly 5.5H Sly Test Method

MEFHSTFE [Mv] JXEE*
Viscosity average molecular weight 40,000 50,000 53,000 60,000 JXE method
= E (15°C g/m?3) y
Density S Ke22ad

5% 8 ERREWF >
Apperance Clear from suspended matter JIS C-2101

WERRAER (FROMRIR) 1,393 1,370 1,230 950 920cm ' (CIRUNE 5B B

1

Confirmation test (infrared ray absorption) | Absorption belt observed in 1,393 1,370 1,230 950 and 920cm
B R Clarity of solution | #% % Slight turbidity

Lead | 2ppmidTF less than 2 ppm BERNMATE
E3 Arsenic | As203& L T3ppmid T less than 3 ppm as As203 (B%)
Japanese Standards
1B8FR{EEY Chlorinated compounds | Cl& L T0.028mass% LT less than 0.028 mass% as Cl of Food Additives

FAAE3FNY)  Total unsaturated substance | 2.0mol% AT less than 2.0 mol%

>
0z

B
1s8} Ang

=2
=

BEEEM Low mole. wt. polymer | 1.2mass%LlT less than 1.2 mass%
EETE Residue on ignition | 0.20mass% T less than 0.2 mass%
DF Molecular weight (Flory) | 37,000l more than 37,000

2 i o o FCCik*2
BHES Volatiles | 0.3mass%LTF less than 0.3 mass% FCC method (FDA)
i Lead | 3massppmiLT less than 3 mass ppm

.2 ThIYIADTL—-KRE—fRtEIR Table.2 Grades and Typical Properties of TETRAX

7L —FK GRADE eas
P 1 1 N
éﬁf}i@iv%e%ge molecular wei[g'm/ : 60,000 J\)J(élfnﬁ;(;d
E:II;;iansit\,/% NS 0.92 JIS K-2249

54 8 BEEAEW S >
Apperance Clear from suspended matter & Gl

EERE (mass%) o s o
Loss by evaporation  2mmHg X 230°C X 30min 0.5mass% LT more than 0.5 mass%

EfEE  (at200°C) (mm?/s) JXEE*!
Kinematic Viscosity 6,500 16,500 30,500 50,500 JXE method
49,000 59,000 69,000 80,000

%1 JXE#& : JX Nippon Oil & Energy Method %2 FCCiA(FDA) : Food Chemicals Codex Method (Food and Drug- Administration)

HIMOL and TETRAX physical properties
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Polyisobutylene HIMOL and TETRAX
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Viscosity-temperature characteristics of TETRAX and HIMOL
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Fig.1 Viscosity-Temperature Characteristics of TETRAX and HIMOL
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HIMOL as a food additive (chewing gum base) is
authorized by the Ministry of Health, Labour and
Welfare, under strict quality control in conformance
with "Japanese Standards of Food Additives" of the
Food Sanitation Law.

(DChewing gum base
As a component of chewing gum, HIMOL is blended
with wax and resin to provide a high-quality chewing
gum base.
Chewing gum is broadly classified into stick gum and
bubble gum. HIMOL can be used for both purposes.
To maintain soft chewing comfort, the stick gum has
been given HIMOLS advantages such as softness
stability with the passage of time and hydrophobicty.
HIMOL presents a chewing comfort to bubble gum
replace natural chicle, and provides superior film
forming properties indispensable for bubble gum.

(@Medical adhesives

HIMOL is mixed with various types of adhesives
including pressure sensitive adhesive in direct contact
with human skin. As an example of its medical uses,
HIMOL is found as a safety tackifier and a resin
modifier of adhesive that sticks a special plastic bag
around artificial anus, which is to collect the dirty.
For synthetic skin protection, HIMOL as a
hydrophobic polymer is blended with hydrophilic
polymer (CMC, Pectin and Gelatin), thereby making
a significant contribution to ensure low moisture
absorption, high temperature stability and powerful
adsorption, and adjusted hardness, and protecting
against skin diseases.

HIMOL can also be employed as a surdical bandage
and plaster for medical treatment, taking advantages
of such characteristics.

(®Food wrapping medium
HIMOL is mixed with various types of wax and high
molecular weight polymer, and is used in a releasing
agent coated on wrapping film.
For example, the compound blended HIMOL with
wax and polymer is used for a releasing agent of
block cheese wrapping film
HIMOL contributes significantly the compound to
prevent its crack for low temperature and to improve
its water proof properties.

HIMOL applications
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@Food hot melt adhesive
HIMOL is blended as a plasticizer of hot melt
adhesive for food, using thermoplastic rubber (TPR)
and the like as the base.
For example, HIMOL is mixed with SIS
(Styrene-isoprene-styrene) to serve as a low sealing
hot melt adhesive, applying to adhesives between
cover or top and plastic bottle, can, bowl or ware for
instant food and drink.
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(DAdhesives (including pressure sensitive adhesives)

TETRAX plays an important role in the application
of pressure sensitive adhesive over an extensive field
by making effective use of excellent stability,
adhesiveness, low temperature property, resistance to
aging, resistance to ozone, resistance to water,
transparency and non-noxiousness.
TETRAX is blended with various types of high
molecular substances, such as natural rubber,
synthetic rubber, high molecular polyisobutylene,
petroleum resin and rosin and is used for kraft, cloth
and PVC tape as a stable tackifier with excellent
weatherability. For superior "wet" characteristics,
softening property, permanent adhesion and stabiility
for the passage of time, TETRAX also finds
applications in the field requiring a long time use,
including application as removable label.

(@Sealing Compounds
Excellent adhesion, low gas permeability rate, low
water absorbency and stability for the passsage of
time are important features in the application of
TETRAX. For these features, TETRAX is utilized
mainly as sealant formed definitely.
Non-elastic sealant is soft ribbon-shaped sealant, and
is blended with TETRAX, polybutene and butyl
rubber. It is employed as building and floor sealant,
glass glazing sealant, and electric and mechanical
sealant.
Semi-elastic sealant is blended with base polymers
such as butyl rubber and high molecular polymer and
TETRAX as a tackifier. It is used for cars and
refrigerator as a water proof sealant.
TETRAX is also used for elastic sealant as a
tackifier, which is blended with butyl rubber
(partially crosslinked and chlorinated), taking its
advantages such as excellent electric insulation, and
resistance to wear and ozone.
Elastic sealant is used for self-healing tape, pipe
wrapping tape and related products.

(3Electric insulations
TETRAX is blended with natural rubber and
synthetic rubber like butyl rubber, SBR and so on, for
its excellent electric characteristics, resistance to
water and superb features as a barrier against vapor.

TETRAX applications
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TETRAX applications

As electric insulations featuring superior resistance to
aging and resistance to ozone, it finds application in
the field of insulating tape and corrosion preventive
tape for electric wires and communications cables.

(®Wax and asphalt modifiers
Being blended parafin wax or micro-crystalline wax
with TETRAX, the wax will be brought about an
increase in tensile strength, and improvements of
brittleness for low temperature and vapor
impermeability. Especially for the wax used for
frozen food packaging in particular, it provides
increased softness, reduction of break due to bending
and improvement of resistance to acid.
If the TETRAX is blended with asphalt adhesive,
water-proofing agent, sealant for civil engineering
use and electric insulations, flexibility and resistance
to cold are improved, thereby preventing cracks at
low temperatures. Furthermore, when it is mixed with
asphalt, it will provide improvement in film
degenerations such as check pattern and whitening.
When used for roof paint, it will permit improvement
in weatherability and low temperature characteristics.

(®Rubber modifiers

TETRAX mixed with natural rubber and synthetic
rubber (butyl rubber, SBR, SEES, etc.) ensures
higher workability, addition of adhesion, and
prevention of aging or cracking, improvement in
resistance to water, electric insulation and resistance
to ozone at normal and high temperatures.
Furthermore, it can also be used to bring about
improvement in the quality of rubber parts of cars
and the like, and improvement in the feel of
chloroprene rubber based wet suits.

(®Lubricant thickener
TETRAX is used as a thickener for viscosity
adjustment of mineral oil, and its thickening effect is
superior to that of bright stock or polybutene.

(@Double glazing glass sealant
The primary sealant of double glazing glass
manufactured by blending TETRAX with carbon
black, anti-oxidant and ultraviolet ray absorbent

ENBEEEH I AR =TV NI T - EIFIC
K35 A MR W D KE BB - KR R E
BN RERFELTOET,

WA, TXLF —HEOWHICl A L] & [ BB
RENDENBBIENS (ETE - ELFEOETTAIC
WrEGH RO B B G 5 20, EEBETRE XN T
WET,

provides superb features such as close adhesion to
glass and metal, low moisture permeability rate and
low temperature flexibility. In recent years, to save
energy consumption is promoted as a means of
"conservation of resources" and "environmental
preservation"; therefore, use of double glazing glass
ensuring a heat insulation effect for the window glass
of houses and buildings is being reviewed on a
nation-wide basis.

~
Q4157 A& Special applications
HETELE MK Special sticky compound
T b7 2O ERYE - S A REKTTE - BR1E For excellent high viscosity, shear resistance,
et - AKESEOMREOBR X AL, HE oxidation stability and water resistance, TETRAX
N E O UEIL ORI 4 Ik 5 X & 5 j] 26 is employed as an important material of special
L sticky compound to be inserted into the vibration
N N PEN - =
(REVEMZEREE) (<A S BRI & LT damping wall (that is, sticky damping equipment)
ENTNET, which reduces vibration of the building in the
RS PEARIORGPEEER ST A3, IRB) = 3L ¥ —% event of an earthquake.
WL “Oh” AIEILES. £7-. ESHEBRo The .vilscobsuyb stréggth. of the high lecosi}tly
_ « " =1 material absorbs vibration energy to reduce the
%pr%‘“ b O AT SHITT Ty seismic vibration. TETRAX is also used to reduce
ABEHENTNET, vibration at the bridge pier of the expressway.
RE71ILLH Film protection
HEJHO L®ROBE (T IR T IV T For the film protecting the top coating of the car
. BBVER - BTy - B - SHEBREEO (acryl melamine film) against acid rain, bird
LU &2 N S R A R 5 7 4 Lo (1) droppings, scratches or rail dusts during freight
‘b . = R R transport, TETRAX is used as it, pressure
FL 74V BHE) ORERIELTT M7y o ZH 0 sensitive adhesive with polyolefin resin. This film
BFHEINTHET, eliminates tarnishing, specks and marks on the
WROMEFLETHA Iy 2FH - ) N—%H surface of coating film which raised problems in
SRR L 7> TV BERIEDE N 2. BUEOR the conventional protection method of using wax
) N ﬁ»« i and covers, and makes a significant contribution to
EAGR S, HOPRILER - SIS O fR5 the improvement of workability of waste water
PEDOUEN I PIE T, treatment and post-treatment.
ZD1 Others
Ay AL MEEAL BIRSCE A IS X TETRAX is also applied to hot melt adhesive,
nTnE9, resin modifier, etc.
o

-~

TETRAX applications
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HIMOL and TETRAX physical properties
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Solubility
Generally, HIMOL and TETRAX effectively dissolve in
non-polar solvents, namely, aliphatic, aromatic,

hydrocarbon solvent, and carbon disulfide, but hardly
dissolve in polar solvents such as alcohols, esters, ketones
or water.
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FRZTHE - EHE - BRFOouyr v iZi3REh
E S N

Resistance to chemicals

HIMOL and TETRAX are chemically very stable
substances, and exhibit strong resistance to inorganic salt
solution, acid, alkali, oxygen and ozone. However, they
are eroded by strong acid chemicals such as nitric acid, or
by halogens such as fluorine, chlorine and bromine which
cause substitution reaction.

© 0 000000000000000000000000000000000000000006000000 o
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Electrical characteristics
HIMOL and TETRAX are superior in their electric
insulation since they contain no inorganic substance or
electrolyte at all, and exhibit satisfactory values in both
power factor and volume resistivity.

HIMOL and TETRAX physical properties

®.3 Table3
& Al B
Solvent Solubility
BERAIEZ% Aliphatic Compounds
n-~F4> n-hexane O
nN-~\7%2> n-heputane O
n-Fo5> n-octane O
FEIER Aromatic Compounds
Nt Benzene O
(] % Toluene O
*Lr Xylene O
IFILNAE Ethyl benzene O
#E3% % Chlorine Compounds
Mgk 1bx = Carbon tetrachloride O
(NI w3 Trichloro ethane O
AFLyAaZMR Methylene chlorid O
7JL3a—JL%  Alcohols
AZ/—=Ib Methanol X
Iz2/—)b Ethanol X
1V 7ALIL7ILa—)L  Isopropyl alcohol X
i-7%/—I i-butanol X
n-7&/—J n-butanol X
IXTIV% Esters
EEREAFIL Methl acetate
BEEETFIL Ethyl acetate
BBV 7 OE L Isopropy! acetate
%  Ketones
Tbr Acetone
AFILIF LR Methyl ethyl ketone
AFIbn-7AEILR Methyl n-propylketone
ZODOff  Other solvents
FhzerO77> Tetra hydro furan O
AMRI—TI Petroleum ether O
“wfbix3R Carbon disulfide O
IFILI—FI Ethylether X
IAFILRIVLT IR Dimethyl formamide X
e > Pyridine X
m-7LJ—Jb m-Cresol X
=) Aniline X

BEE/I\SA—5—

WAl DU R & &9 U & U CHildebrandiZ &
DIEIEXN7zSolubirity Parameter (S.Pfii) %%
2D FEF, SPHIZRATEDEINSE XHITH
THEE T AL X —ICBR2H 0. W2 THTFO
S.PIEIZEWS. Pl A & DAl 2 E IR hud kv

EXRhTET,

n-butane

n-hexane
Ethyl ether

Cyclohexane

i-butyl acetate
Carbon tetrachlioride

Xylene
Toluene

Benzene

Methyl ethyl ketone

Acetone

Dimethyl phosphate

n-butanol

Dimethyl formamide

Ethanol

Methanol

Water

_ [AE
S.P= v

B #ll
Solvent

N7z

n-N¥4 >
IFII—FI

Syanxt
EEER AV TFIL
mig b
FoLY
NLI Y
Nt
MEK

Vi Al 2
DMP
n-7%/—J
DMF

Iz/—Jb

xa2/—=Jb

7k

6.6

7.2
7.4

8.3
8.3
8.6
8.8
8.9
9.2
9.3
9.8
10.1
11.1
12.0

12.8

14.8

23.4

Solubility Parameters (S. P)

The solubility parameter proposed by Hildebrand
provides an effective reference as a scale to represent
solubility of the solvent.

The solubility parameter is related to molecular
coagulation energy, as is expressed in the following
equation. It is recommended to select the solvent having
the solubility parameter close to that of the substance to
be dissolved.

BL AE:ZRIZIX— (cal”mol)
Vi AFE (ml/mol)
where AE : evaporation energy (cal/mol)

)

V : molecular volume (ml/mol)

SP. TI2ZXFy Y
Plastics
6
62 F77LRAr Teflon
7
7.7 KRUAVTFL > Polyisobutylene
8
82 XLARIL Natural rubber
84 KRYJT4IYIT> Polybutadiene
8.5 SBR Styrene Butadiene Rubber
9
91 KUXFL> Polystyrene
9.3 NBR Nitril Butadiene Rubber
96 PVC Polyvinyl Chlorid
10
10.5 = +A+t/LO—X Nitoro cellulose
11
11.4 BEEEgtJ)O—X  Acetyl cellulose
12
12.8 K®Y771)0=hrYJ Poly acrylonitril
13
14
15
—_—
23
24

HIMOL and TETRAX physical properties
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Safety, legal control and packaging of HIMOL and TETRAX
\;

-a-A: 3 Safety

K3 NAE=I+F b5y T 2ADOES R

Fig.3 Thermal decomposition curve of TETRAX and HIMOL

BE7Z1E=4E No.
Chemical substance No.

(B6)—774(KIVAVTFLY)
(Polyisobutylene)

CAS No.=TSCA No.

9003—27—4

LDso®* (mouse)

Over 21.576g/kg

LYk

B ATEE

Food additive Japanese Standards of food Additives
100 RITA4 TR NEHES N1 E—JL(HIMOL) 1 [BI NJ-1115
Positive list registration number T rZ v 7 Z(TETRAX) :[B]INJ-1116
BEE © 3°C/min F.D.A 21CFR172. 615 Chewing gum base
A Ft £ 10m R T LRy e 5
80 : ol ,,,=§: BUN HBLREESEMITHH18RN2BIEH9
S ? EHERMTNESHEY (6324E) BuUMEL L
o Article 18, Appendix 2, Section 9 Hazardous Substance  Ng relevant substances
5 ik i - 3°C/mi Names Required for Notification (632 Substances) of
2 40 temp rise speed : 3°C/min Occupational Health and Safety Law
s Sample : 10mg
g8 Atmosphere : air and N2 PRTRZH 112 LML L
2 5 PRTR Law Class 1 No relevant substances
T2 4 PRTRiEH21E HUME L L
Z\’o PRTR Law Class 2 No relevant substances
EEES e
20 United Nations Number Not applicable
¥LDsoldBEEE LTHRRY) 77 2 HV-300%5E# L TV E T, *With regard to LD50, Nisseki Polybutene HV-300 is applied as a reference value.
0 2 SA7 D S, . . ;
EIRE — EHBAE Resgulation —Fire Service Act
0 100 200 300 400 500 IME=-TIT 92 AT 5 KR EOFERMEZSDERAH, TIOR3 O T, e OEALEELDE T,
- o Normally, HYMOL & TETRAX is not subjected to ignition or burning. It is placed under the control of the following Japanese
_I{Mfé{( (t;) Fire Services Act, and must be controlled according to the specified management procedure.
emperature

JHBFE LIETE RIS (RIBMERER) (U LE T,
The substance is designated a combustible material under the Fire Prevention Law.

BIEMEGFER U BABRITEFHRAMCEZE L E LA,

The substance does not come under the designations of the Hazardous Chemical Law or the Regulation on

the Prevention of Organic Solvent Poisoning.

A—hURvIR
Carton box with an inner bag
20kg NET 20kg

i & Standard packaging

T74I\—R5 L4
Fiber drum with an inner bag
45.4kg NET 100LB

Safety, legal control and packaging of HIMOL and TETRAX
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