EATERERRRE
¥305B FHTE

15

EBREY—T I MLEMICLS
BRI ADKREAE & EDOEEM

Surface Treatment of Rubber Vulcanizates with Metal
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Abstract The surface of ethylene-propylene and styrene-butadiene rubber vulca-

nizates were treated with the mixture of metal chloride and amine compounds as

an auto-oxidation catalyst. The degree of the surface roughness and the functio-

nal group on a surface after treatment were analysed by the microscope and X-PS

(ESCA), respectivly, When the combination of cobalt, cupper or iron chloride and

phenylhydrazine were used, carbonyl, carboxyl and hydroxyl groups were found on

the rubber surface and adhesive strength showed about 10 times that of the non-

treated rubber.
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Table 1 Compounding recipes of EPDM and SBR

EPDM 100
SBR 100
Stearic acid 1.0 1.0
Zinc oxide 5.0 5.0
Carbon black 0 or 50 0 or 50
Accelerator DMV’ 0.5 1.5
T2 0.5
S® 0.5
Sulfur 1.0 2.0

1)dibenzothiazyl disulfide
2)tetramethylthiuram disulfide
3)tetramethylthiuram monosulfide
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Table 2 Surface treatment effect by metal
chloride-PHD for EPDM vulcanizates

surface condition

metal mol. treatment time(hr)
chloride ratio 13 5 6 9 12 24
control - cccccec ¢ ¢
FeCl, 1/74 cCC - BB B A
FeCl, 1/37 C BB BB A A
FeCl, 1/25 BB - A A A A
CoCl, 1/37 - - B - - - -
NiCl, 1/37 - - B - -
MnCl, 1/317 -~ - B - - - -
CuCl 1/31 - - B - - - -
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©

Fig 1 Microscopic photographs treated
surface of EPDM vulcanizates(x200)
treatment time(hr):(A);0, (B);6, (C);24

meseE. EBAA P OBORBELINTELCEE
belRfd 5, NODRIGICE - TEPDMER

DFEHPIE S OYIM R OBERLDEAIR 2 b
DEEZLNB,

KICS BRICOWTRBO®RE 2 EM L 7, 1L
H—#k—-PHDODEIHAEL : 3T1& L. FrEERBIQ
BLABORELEMECHERL, 20EEXX 2
IZRY . Z0MER, EPDM& D LA vk ER
NEZIEN S T ENBED LN, SBRIZESHICT
FHEEEET D, a—AFL L DREVPEEIC
X o THBEZZTEV, —RICHERIN TV BEEL
NCECRE. PIAE. 7 0 L8R —FBERE A
TEREMEZTI &, TLRETRINERI D, &

(V)

®

©

Fig. 2 Microscopic photographs treated
surface of SBR vulcanizates(x200)
treatment timeChr):(A);0, (B):3, (C);5
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Fig. 3 Relation between contact angle and
treatment time for EPDM vulcanizates
FeCl,/PHD mol. ratio:O;1/74, @©:1/37, B;1/25
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Fig 4 Relation between contact angle and

treatment time for SBR vulcanizates
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Fig.5 0;, spectra of EPDM surface
treatment time(hr):(A);0, (B);3, (C);6,
(D);9, (E);12, (F);24
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Fig. 7 N;. spectra of EPDM surface
treatment timeChr):(A);0, (B);3, (C);6,
(D);9, (E);12, (F); 24
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Fig. 8 Relation between peeling strength
and treatment time for EPDM
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Fig. 9 Relation between peeling strength

and treatment time for SBR
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