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EPICHLOMER is the trade name of epichlorohydrin-
based rubber manufactured and distributed by
OSAKA SODA CO.,LTD.

From epichlorohydrin monomer to polymer rubber,
EPICHLOMER is manufactured in a fully integrated
system using OSAKA SODA’s proprietary processes.

EPICHLOMER offers superbly well-balanced heat
resistance, oil resistance and low temperature flexibil-
ity. It also has a good resistance to ozone, low
flammability and semiconductivity.

EPICHLOMER is continuously finding its use in a
variety of functional parts — from automotive to other
industrial fields.
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* Product Type
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EPICHLOMER is available as a homopolymer of epichlorohydrin (EPICHLOMER H), copolymer of epichlorohydrin and
ethylene oxide (EPICHLOMER C&D) and terpolymer of epichlorohydrin, ethylene oxide and allyl glycidyl ether having
pendant allyl groups attached to the backbone polymers (EPICHLOMER CG).
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EPICHLOMER H EPICHLOMER C&D EPICHLOMER CG series
—(CHz—(l)H—D—)n— -{CH:—{|3H—0)n—(CHz—CHz—U—)m— —(CH:—CH—O)n—{CHrDHz—D—)m—(CHe—EI:H—O—) ¢
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U i
Chemical Structure CHz=CH—CHz

EPERIAESA EP/EOTTHESF EP/EO/AGE=TTHES A

Epichlorohydrin Homopolymer Epichlorohydrin/ Epichlorohydrine/
Ethylene Oxide Copolymer Ethylene Oxide/

Allyl Glycidy!l Ether Terpolymer

h—=—H

Mooney Viscosity 45~60 50~75 40~70
ML 1+4(1007C)
Mit#E LM~ Heat resistance  THEAE(L 1 Heat resistance  F#{E%1L% /Resistance to softening degradation
e 4 T3t~ Ol resistance MM/ Low temperature flexibilty i/ /1% Ozone resistance
Characteristios HAFERMY ittt ~ Oil resistance THERE/ Low temperature flexibility

Gas permeation resistance  FITEM “Semiconductivity MY D—4Y U i/ Sour gasoline resistance

HWEM Semiconductivity

JLU—R—E| Grade

- H HS0 C C55 D CG CG102 CG104 CG105 CG107 cewg o

B =
Specific Gravity 1.37 1.37 128 1.28 1.25 1.26 1.24 1.30 1.26 1.29 1.29 B2 BEIE00 1.20
(g/cm’)

L—=—%E
Mooney Viscosity 55 50 65 55 65 50 55 60 65 65 60 55 60 45
ML 1+4(100°C)

Ex=&E
Chlorine Content 37 37 25 25 22 24 21 29 24 27 28 B20 14 14
(wt %) ‘

NS AGEERE
DSC Glass 26 26 -45 45 49 -47 -49 41 47 -43 42 [N EECEEN B
Transition Temperature

(C)

(f££=fl T ¥~ Typical values)
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* Chemical Structure and Characteristics
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e TEs0OJLERVUZ 1wk ~Epichlorohydrin Unit

FHEIT—TILES. _EREZEELEL.

I Main chain has ether linkage without double bond
—CHz—(llH— - 4

{RREE, MHE LM, A M, s
Low temperature flexibility, heat resistance,
ozone resistance and ion conductivity

o4E o lex. TFLFAOLT (ETU). FA—ILEEE)
C.H—z_’//ﬂ— c I fdeeah Crosslinking site for ethylene thiourea,
| rossiinking sit€  4iols and other curatives
Cl
'\ BIUEROFE AHARENE AATSEME

Polar group  Fuel oil resistance, gas permeation resistance

e TFLHFYA R/ 1wk, Ethylene Oxide Unit

FHEFI—TILES. CERSEFUE.
Main chain has ether linkage without double bond

ECREERIE. M LIk, A . A /S
Low temperature flexibility, heat resistance,
ozone resistance and ion conductivity

—CH2—CHz—0-

o PUILHUTYILI—FIL 1=wk./Allyl Glycidyl Ether Unit
—CHz—fiJH—O—
CHz—O—CHz—CHTCHz

LTS N S
Resistance to softening degradation and
ozone resistance

(ex. &, BEEYIERAE)
Crosslinking site for sulfur, peroxides and
other curatives

RISRIC—ERESEE T 2.
Side chain with a double bond

S
Crosslinking site

I SET LE DRI | Comparison with Other Rubber Products
5 Mt k. Heat Resistance
5 EPICHLOMER C
+
. CR
ik - I|EM Acid/Base Resistance T i .
Lubricant Oil
Resistance NBRsm=ruL)
—— 4 (Medium-High Nitrile Rubber)
—r—
ACM
——
— 2
| — — | ERRHIL
qLETRAEMY Low Temperature Flexibility
Semiconductivity -

fitA
QOzone Resistance

it 3 2:&E:E .~ Gas Permeation Resistance

M ELEE

Fuel Qil Resistance

Typical Farmulation | Vulcanized Propertﬁsj

l m@tt | Vulcanized Properties |

Ifﬁﬂi =] I Typical Formulation |

MER : TFLYFAOLTF (ETU). FA4—IUERUAGEI v EAU S, BEM D ERTEET Y,
Cure Systems: EPICHLOMER can be cured with ethylene thiourea and thiols and with sulfur and peroxide curatives via the allyl glycidyl ether group.

i AT 0 I N S Sany " Formulation 1 Formulation 2
IE-0~—.EPICHLOMER 100 100

N-550A—m>7S5wZ,~N-550 Carbon black 40 40
NBC (E{bBALER) ~Nickel dibutyl dithiocarbamate (anti-oxidant) 1 1
VILESVE /AT 7 L—(8E]) .~ Sorbitan monostearate (lubricant) 2
YT RT (ZEAE]) ~MgO (acid acceptor) 3
B\ RO )L ~(FE#) .~ Synthetic hydrotalcite (acid acceptor) 3
P-152 (INWi{eER) * .~ P-152 (accelerator)® 1
N-YIINEI-2-0° 7 F75 UNALI 7=k (DGR{EER]) ~ N-Cyclohexyl-2-benzothiazolylsulfenamide (accelerator) 1

fi#E . Sulfur 0.1

ETU(IN%EEI) ~ Ethylene thiourea (curative) 1
N-(Z0NFVILFH) T LA SRGEEA]) .~ N- (Cyclohexylthio) phthalimide (retarder) 1
S URWEXL-21S (INEEAl) * ~ Daisonet XL-21S (curative) * 1.7

* MR EH AR/ —FHERFEL THYET .~ Available from OSAKA SODA CO., LTD.

EPICHLOMERC  EPICHLOMER H

EPIGHLOMER H EPICHLOMER C

a)5 [iRYFE . Tensile 170°CX15/Bfk~150Cx2hrs Z&HIH /15t cure @170°CX15min+2nd cure @150°CX2h
M100 (MPa) 3.8 (5.9) 38 (5.3) 32 (4.9) 35 (5.2)
Tb (MPa) 15.1 (15.0) 17.1 (16.0) 14.3 (14.4) 15.6 (15.8)
Eb (%) 760 (420) 810 (480) 725 (525) 785 (520)
Hs (SHORE A) 68 (72) 69 (71) 69 (70) 705 (72)

b) M#EE(L M ~Air Oven Aging 150°Cx3days ¥4 —7>21E** “Gear oven aging @150°CX3 days**
Ch. M100 (%) +5 +13 +14 —8
Ch.Tb (%) —F —35 —6 —39
Ch. Eb (%) —27 —52 —43 —50
Ch. Hs (Pts.) +2 —4 : +5 —4

c) [E#fEKATE ~Compression set 125°Cx3days
—RINE#./ After primary vulcanization (%) 57 58 32 23
ZIRAE# ./ After secondary vulcanization(% ) 51 53 24 17

d) i34~ Oil Resistance 125°Cx3days
ASTM No.2 oil AV (%) +1.9 +2.2 +1.5 +2.1
Engine oil SEf&.“grade AV (%) +0.1 +0.1 +0.1 +0.3

e) MAEEMIE,Fuel Oil Resistance  40°Cx3days
Fuel C AV (%) +39 +39 +40 +38
Fuel C/MeOH(85/15) AV (%) +59 +85 +60 +88
MeOH AV (%) +21 +27 +11 +26

f)THERE /Low Temperature Flexibility =~ #4*—<>-tV)5E ~ Gehman torsional test
Tz (‘c) —11 —34 —11 —27
Ts () —18 —41 —18 —39
Tio () —21 —43 —21 —42
Ti00 (c) —28 —49 —28 —49
sk ZRhNERAIC3E T BEEALER /% Change after the 2nd cure
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eat Resistance | Balance between Low Temperature Flexibility and Fuel Oil Resistance

' * Product Features
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EPICHLOMER is a synthetic rubber with excellent resistance to heat, oil and ozone with versatility for a wide variety of
applications.The ether linkages on the main chain provide ion conductivity.

Having a relatively low volume resistivity, EPICHLOMER D and EPICHLOMER CG-102 are particularly excellent choices for
semiconductive parts.

HiED L OMEE. - M#E/ (S | Balance between Qil and Heat Resistance
ASTM D2000 Class
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Volume change, % -ASTM No.3 oil

MilZs  MittAkl#/ (5>~ 2 | Balance between Low Temperature Flexibility and Fuel Oil Resistance
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| Oil and Solvent Resistance | Semiconductivity |

;M. @S Oil and Solvent Resistance

Immersion
conditions

H

C

Fuel JIS  Ethylene &
(0] No.3 Glycol
40°C 40C 150°C 100°C 60°C
3 days 3 days 3 days 3 days 3 days
+20 +36 +15 +3 +10
+23 +37 +16 +2 +12

JWEEM | Semiconductivity

B A Volume Resistivity (Q-cm)

1E+10

1E+9

1E+8

({F#5Z{LE, % change in volume)

2 Perchioro 1 ,0ne Acetone Ethanol

Freon 12 Freon 22 -ethylene

v Room Room Room Room
60C
a4 temperature  temperature  temperature  temperature
QS  3days 3days 3days 3days
+26 +32 - = +6
+44 = +132 +123 +23

*1 Freon12/SNISO 4GS=7/3. 2 Freon22/SNISO 4GS=7/3

SAJLDOFRHERE ~Volume Resistivity of Common Rubbers (Q-cm) (20°C)

F D L/Natural rubber
J'F )LD L/Butyl rubber

AF L T4 I T /Styrene-butadiene rubber
IF L 70OE L dL/Ethylene-propylene rubber

£ 007 Ly dL/Chloroprene rubber
Z— b UJLD L/Nitrile rubber

2 0JLAR{ERY TF L, >//Chlorosulfonyl polyethylene

3/ -, /Silicone rubber
7 w3k A/Fluorine rubber
IEZ0<v—/EPICHLOMER

10™~10"
10"~10"
10%~10%
10~10"
10"~10"
10"°~10"
10%~10"
10"°~10"
10"°~10"
10" ~10'°

o THE-/OV—IMFEMOESIET I LB SETUMNRY) .~
Electrical Resistance of ETU-Cured EPICHLOMER Pure Compounds
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Il alrE

I 1 |
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EPICHLOMERH, C, D

EPICHLOMER CG series
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| |
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EO& it/ Ethylene Oxide Content(mol%)
IE70v—NOEOE & EFHEEREH. Volume Resistivity vs. Ethylene Oxide Content(23°C, 50%RH)
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[ Automotive Applications : Non-automoi-i-\}é‘ Office E_\_g_ctrnnics and Other Applications
* Applications

ITEZOV—HDEITDA-—IEEEFAIRULCT RDIESEFIHFANODAFENEISNFT . Due to its unique properties and versatility, EPICHLOMER has earned its use in a wide variety of applications:
e HY U VH., 1 )LARVSEHER—R 8 F1—TJURAIFA VDA F—S1F— ® Hoses for fuels, oils and cooling ® Inner liners for tubeless tires
j e TELZDFA VIS A ® S —F ¢ IH| @ Diaphragms ® Fabric coatings
o ElfIA. TxEO—L o R, 4 —JI ! ® Printer and industrial rolls ® Specialty electric wires and cables
§ o 41 JUFA. AH=AHILEY—IL ® /SHRHEEELR R i @ Oil and mechanical seals e Freezer parts
’ e 0-Ud, AR w bk, IN\yF+ o T - BmAA /NS — fi ® O-rings, gaskets and packings @ Industrial and food-quality impellers

o T¥RS1=2Y ® HEVE - TEESIL S ® Industrial liners @ Heat-resistant and oil-resistant belts

e RERHAREDAVF—Fa1—T o STEMIAEICH T DX ATFERALES] @ nner tubes for household gas pipes ® Permanent anti-static agents for various resins

o fEL DEEEH| o FEAN BB 3 ® Adhesives ® Sponges
5 e
j i

1] - |

| 8 & = | Automotive Applications |

| FFEENE-OAREEE-Z Dt | Non-automotive, Office Electron_icswand Other Ag@tions I

HAA—G—RBIAL YIS L
Gas meter diaphragm

ZiEO—)L.~ Various rolls

HAE ~Gas hoses
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* New Products for Office Automqtiqn Systems EPICHLOMER DG

[TEF>-301 1 [TESZOY—DG] . FRERF I TR CHET D LML IL—RTT,
EPION-301 and EPICHLOMER DG are now available with precision control of semiconductivity.

A OESIES | Vulcanized Properties - Volume Resistivity |

: TI¥40v—DG I¥4-301
|  EPICHLOMER DG EPION-301

2l 1.1 %107

HHEEEER
Volume Resistivity
(Qfcm) *

4.4X107

10V, 1min, 23°C/50% RH
* B2E MUY — 100 8@HEEDIL DL 30/ A7 FUVES 1./E MB 0.5 B{tiiacH 5. MBTS 1./ TMTM 0.5.-Fi# 1(phr)
# Formulation: 100 phr polymer, 30 phr light calcium carbonate, 1 phr stearic acid, 0.5 phr anti-agent MB, 5 phr zinc oxide(grade 2),
1 phr MBTS, 0.5 phr TMTM and 1 phr sulfur

1E+9 _
= —@— EPION-301
° [}
- S 10°C X 15%RH —@— EPICHLOMER-DG
£ —@— EPICHLOMER CG-102
& =
z
£ 1B Snest e pdsaetmnn i s NS e e e e e
@ i
2 = 23°C % 50%RH
o =
© [
E =
=
] &
i
is
RIS el a e e ke e e et L e
o =
fiol =
w2 K
* £
= 35C X 85%RH
1€ : : : ; ‘
+6 0 10 20 23 30 35 40

JBFE Temperature(°C)

* T - iWEREE

* Processing and Packaging

m T # | Processing

TESOXR—FRIFEO—-IUINTH. BMUHUERUAL Y FU T-EELTVET .

IOV —ORBEEREEER. thOIAEFRICRO—S— PN\ N\U—ZF P —, Z—F—ERANTIThNEY . O—/LEEFE0~80TH
BEEE CY . \VN\U—, -5 —DBFE I A~y IBEIEE 120~200CICEDFE TN, BN 180 CTL FICHDLSICHBRELLETD .
EPICHLOMER is excellent for roll milling, extrusion and calendaring. As with other rubbers, heat rollers, Banbury mixers
and kneaders are used for mixing and compounding. The optimum temperature for roll milling is 60 — 80°C.

For compounding using Banbury mixers and kneaders, the typical stock temperature range is 120 — 200°C, but it is ideal to
keep it at 180°C or below.

I @2 | Packing |

e RS

RV .
R e

| BRI ‘

m:lg.tfnl 1010, 7
i LOT S-2500
I NET 25KGS.

OSAKA SODA CO.LTD. ﬁ\

MADE B4 JAPAN |

101085 © \
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Head Office : 1-12-18 Awaza, Nishi-ku, Osaka, 550-0011 Japan
Tel. +81-(0)6-6110-1596 Fax. +81-(0)6-6110-1612

Tokyo Office : 1-1, Hitotsubashi 1-Chome, Chiyoda-ku, Tokyo, 100-0003, Japan
Tel. +81-(0)3-6701-3933 Fax. +81-(0)3-6701-3524

http://www.osaka-soda.co.jp
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NOTICE The information set forth herein is furnished free of charge and is based on technical data that OSAKA SODA CO., LTD.
believes to be reliable. It is intended for use by persons having technical skill, at their own discretion and risk. The information and/or the
handling precaution information contained herein is given with the understanding that those using it will satisfy themselves that their
particular conditions of use present no health or safety hazards.

Since conditions of product use are outside our control. WE MAKE NO WARRANTIES, EXPRESS OR IMPLIED, AND ASSUME NO
LIABILITY in connection with any use of this information.

Nothing herein is to be taken as a license to operate under or a recommendation to infringe any patents.
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