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ABSTRACT

Though ethylene propylene diene monomer rubber (EPDM) sealing material
owns excellent mechanical properties and ageing resistance, it will lose its
effectiveness after affected by light, heat, oxygen and corrosive substance during
service life. One of the useful methods to improve the durability of EPDM sealing
material is modification that is of great significance to enhance the properties of
EPDM sealing material and prolong its lifespan.

The organic montmorillonite (OMMT) modified EPDM sealing material was
prepared with different contents of OMMT. The structure was characterized by X-ray
Diffraction (XRD). The effect of OMMT on mechanical properties, corrosion and
ageing resistant performance, as well as lifespan of EPDM sealing material was
investigated. The results are as follows:

(1) XRD analysis shows that exfoliated nanocomposites are formed in 5 phr and
10 phr OMMT modified EPDM sealing material, while intercalated nanocomposites
are formed between 15 phr OMMT and EPDM sealing material.

(2) The barrier ability to gas and solution is improved with addition of OMMT.
The air transmission coefficient of OMMT modified EPDM sealing material (10phr)
reduces by 26.5% in comparison with unmodified EPDM sealing material. The ratio
of water absorptivity under 0.3MPa reduces by 14.3% for OMMT modified EPDM
sealing material after 24 hours.

(3) The corrosion resistance to both H,S gas and H,S solution is enhanced by
OMMT. The rank of the enhancement by different contents of OMMT is: 10 phr > §
phr > 15 phr. The break-strain energy of OMMT modified EPDM sealing material
(10phr) is improved by 39% after corroded in H,S gas for 20 days.

(4) Compared with unmodified EPDM sealing material, the retentions of tensile
strength, elongation at break and break-strain energy are bigger whereas the change
of hardness is smaller for OMMT modified EPDM sealing material after thermal
oxidative ageing and alternate immersion ageing. The OMMT modified EPDM
sealing material shows better ageing resistance to thermal oxidative ageing and

alternate immersion ageing.




(5) The predictive lifespan of OMMT modified EPDM sealing material increases
by 31.84% and 38.04% in comparison with normal EPDM sealing material at 23°C
and 15°C, respectively.

(6) The mechanisms of OMMT’ s improvememt on corrosion resistance and
ageing resistance of EPDM sealing material can be ascribed to the formation of
exfoliated or intercalated nanostructure between OMMT and EPDM sealing material,
which endows better barrier ability against gas, solution and heat into the inner of
EPDM sealing material.

Key words: sealing material, ethylene propylene diene monomer rubber, organic

montmorillonite, corrosion properties, ageing properties
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2 %R 4- 1423847 7L

_ZNERIHEE % )
PIEREREER = SR R 100% (4-1)
sy - SRR IR ”% )

B R RERR T 100% (4-2)
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W2 R R R T AR 4-6K 7R
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EARRMRRAREE T T» ARIKR P& K; AR SR 1] 48 24
ks R For THAR 47 KW
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A OMMT/EPDM kL R GR (R R BT /d o 10phrOMMT SR

41




RNET RELEAR

EPDM 3 hHE VB Z 05 RO B {698 BE OR B R K TRtk (¥ EPDM BB M1
HAHENRNERK, AENMEEREENZEIMAL. XXRKY, OMMT
A% # EPDM EHME MW AEEtRE, HERTREEN OMMT 5
EPDM Uik T RIB B KE A4, & T EPDM EHMH K AMH MR,
MTI#E—E R L35 T 25/ EPDM BEHMHE AERKY &, W55 T EPDM &
HIPREAEENE N T HERER.

100 —s—EPDM
—e— OMMT/EPDM(10phr)

R APSRBECR B K (%)

0 4 8 12 16 20 2% =
#E 2 (d)
&l 4-1 OMMT/EPDM ZHH 1 E B (i sd Ok B BB R Z AL I TR 9 AR 4k
(2) LT KERER

OMMT/EPDM % &8 ik i 4 3 (R B B AR AL I [ IR AL R R S
B 4-2 fim. BB 4-2 AT, REENERAL N A KERERRIN SR HE
(R B AR AR, BHE W SR (R B 2R BB 2L I [B] (R IS T B A o/
#1 OMMT £ EPDM %41k H R 45 in OMMT f) EPDM ZH it L AH B K
R R K RGEER, FARNE, X THREAENS, SHRANREZLN
B, fMHmKREERHENTRBEEREE, XEHARZNLE EPDM
Bkt a2, mF2/EH EPDM BA BHE, FrUAHEREM TRERK
EARE.

42




REETRFI AR

100 —=— EPDM
—e— OMMT/EPDM(10phr)

90 -

80+

70

HEWRKCRERRE (%)

60}
0 4 8 12 5 2 2
A ZHE (d)

B 4-2 OMMT/EPDM % &4k v 2R 4R B 2 Bl L 2 AL BT 18 R AR Ak

(3) EERLE

&l 4-3 &% EPDM ZHHEA1 10phrOMMT ZiiE EPDM % 3 #44 IEE
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