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The graft polymerization of acrylic monomer
for improve adhesion of EPDM

Dae Yong Go

Department of Polymer Engineering. Graduate School.

Pukyong National University

ABSTRACT

Ethylene propylene-~diene monomer rubber (EPDM) is excellent in
the weatherability, ozone resistance and heat resistance. However,
adhesion of EPDM to most adherend is.lower than the natural rubber
and SBR. In this study, /graft polymerization of acrylic monomer such
as methyl methacrylate(MMA), butyl acrylate(BA) with EPDM was
carried out for improving adhesion force of EPDM. Then gel content,
peel strength, tensile strength and elongation were ‘evaluated. With
the increase of monomer content the gel" content was increased.

When the weight ratio-of EPDM and aerylic monomer was 1:0.1 the
peel strength obtained was the highest level. As the content of the
acrylic monomer increases tensile strength was increased, but

elongation was decreased.
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Figure 1. Molecular structure of EPDM
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O ZE FFolA Wyl ¥ FA EPDM 1% 53Z87 3AH9
KEP 570P gradeE AREstion, ofad HiwwzZ ARE # methyl
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Table 1. The Chemicals Used for the Experiments

Grade Remark
EPDM KEP570P Ak
MMA GR Junsei
BA GR Junsei
Toluene GR Junsei
BPO 1+ Samchun Chemicals







M-2. A1373H]
M-2-1. FT/IR spectrometer

A9d B B4 A4 U wg AL o &F 4ol
. 54 B4 Aoy &4 sdEge 1 2ae e, 2Yd 54
of #g WS FoW AuE AFTAY ANHo HAH BYWS §715)
FEel B EyA A8H gom oA B HFES} f7] F5 3
FEo) BAAE g f85t

2 Agel A EPDM} oka® Hivle] Fgagels 42 HAskel 3

2Fo] acetone®] Z A3}t insoluble phaseE ¥& % tolueneo] =9 IR
cell(AgCh= o] &3t SAstglon SHHY) 42 A5+ EPDM¥ ofad
Brwo] Ao A HEg-ol o5 k=4l AME-3SISITE. 717] & Jasco

3]ALe] FT/IR-4100% A-&3}S o).

IMM-2-2. Universal testing machine
W s Ald7|gta%E 8= Universal testing machine(UTM)S <14

4%, 93, A9 59 A1E2 & F Aok UTMO = 9428 3R 2]
o

HAEE 938 Daekyung-Tech 3AFe] UTMol A&HAY. =AHZXHL
ASTM D 412 w&} Dumbbell No 3& A}&3Fe] 500 mm/min £%$}F

100 kef Load Cell 2722 25+1 CoA =A3I3).

[MM-2-3. Texture analyser

Texture analysere= %1%, &5 7]5S ©o]l&3}
Ak, sheh, QarbEst, et 1w 3
Fb Aue 2gH 44 345 B 77124 §e w99
AEE H3 Probed obdl 91E o]% AA dAHL A%HA AW T >
otk 2 Aol MHKAS TAXTplus® AHgshe] 4 peel

strength®} loop tacksS =433t}



V. 289 2 54
V-1 AEA $A

Ao AFE3E d2A|= EPDM-g-Acrylic monomer A ZHA| 24 Hb-8 ¥
212 U Figure 2¢ Y, &A54S Sl 1FE 5 wth= A7
2t EPDM : obAd REwwve] £4-5 100 : 10, 100 : 30, 100 : 50
A 7FA BE 2 WH3A A, of3d R EE methyl methacrylate(o]d}
MMA), butylacrylate(e]3} BA) + 7FA& AFE3$ T BPOE of3d 2 x
W H7FFo] th&] 10 PHR(part per hundred resin)® 143}t WS-8
715 500 ml 47 flaskell EPDM 15 g¥ toluene 285 g& &313dlo] Y1
oil bathE ©o]&3}e] 100 C= 7}¥3slar EPDMo] 943 &85+ kel
gt ¥ BPOE ¢Hd3s] &3xxl okad RwemE H7lste] 6 hr &<t &

$& stk g2 E T ARSE 242 Table 20 YERAITH

rr

a

2
iy

10



CHj

I
-(-CHz - CHz-)m-(-CHz - CH-)y~(-CH-CH-)x-

{fH _E_CHE_{I:H_]:;_
CH3 ? - DX
|
O

EPDM-g- Acylic monomer

Figure 2. Graft polymerization of acrylic monomer onto EPDM
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Table 2. Polymerization Conditions of EPDM Graft with Acrylic Monomer

M-1 M-2 M-3 B-1 B-2 B-3
EPDM(g) 3 15 15 15 15 15
MMA(g) L6 4.5 7.5
BA(g) 1.5 4.5 7.5
BPO(g) 0.15 0.45 0.75 0.15 0.45 0.75
Toluene(g) 285 269 285 285 285 285
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IV-2-4. Gel content
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Figure 11. Tensile strengthes based on the amount of MMA

34



(gmo\?gﬂ)dtgneﬂa sliensT

Eloudsgiou(y0)

<00 €00 800 1000 1500

804 T B3
———— "B3
——— B

KoL
100

Figure 12. Tensile

strengthes based on the amount of BA

35



V. A&
EPDMe] MMAS} BAES H71sle] gz E Z3HS o] L3s)] ARAE 34
o 3

93 FHEA, AFEY wsl, AFPE ¥ AFES AAsAd
EPDM-gol 9lol4 MMASH BA®] @o] Z713ol me} chest e 23t

2 ds 5 A
1. FT-IRE =A%} 1750~1730 cm oA C=0 ester A& EA 3
A7F F7bete] AP ZE F3to] HASS e = 9t

2. A nYL SAHCE Hwvjo] HUfo] FrtEeE YL ES

3. olAY T JYEZEZ Q3 peel strength W3S 135133, MMA
¢ BA + 1w EF 15 g 37k A5 7 Ag AEEes 1ol

4., oY Rxwo AHPZE A3 MMATFS H7FFY F 71l wet Loop
tacke] S71shs BQl3 BAAES Ao Bt It

o
5 ohdl warel %ﬂaﬂﬂ%ﬂ%$%-ﬂ%%3%:%ﬂéﬂ%fﬂ

36



VIL FaEd

1. H. J. Kim, and H. Mizumachi, J. Appl. Polym. Sci., 56, 201(1995).

2. D. Satas, "Handbook of pressure Sensitive Adhesive

Technology", 2nd ed. Chap. 5, Van Nostrand Reinhold, New

York (1989).

K. J. Fukuzawa, J. Jap. Adhesive Soc., 18, 14 (1982).

N. Brenda, Adhesive Age, 30, 28 (1987).

C. Wangman, Adhesives Age, 20, 23 (1977).

=AM, BAbE—, “ROERIGL O moATIE B, (R =42 -, 72, 65

(1989).

T, BRARME—, KA O SO, () 42—, 101 (1989).

. K. C. Stueben, Adhesives Age, 20, 16 (1977).

9. Y. Ota, T. Moritani, and Y. Tanaka, jpn. Kokaki, 78 (1978).

10. J. T. Hayes, Adhesive-age, 22, 34 (1979).

11. S. J. Yamazaki, Color materials, 20, 13 (1977).

12. D. W. Aubrey, and M. J. Sherriff, J polymer Sci., C, 16, 2631
(1978)

13. F. M. Mussur, Adhesive Age, 19, 38 (1976).

14. W. W. Mooncai,-Adhesive Age, 11, 33 (1968).

15. &1 & HARES DEeE- 12, 431.(1976).

16. W. J. O'Malley, Adhesive Age, 18, 17 (1975).

17. ALLEN, P. W. Chemistry and Physics of Rubber—-Like Substances,
ed. L. Bateman, Maclaren, London, 1963, Chapter 3.

18. R. S. Prabhakara, and M. Santappa, J. Polym. Sci., Pt. A-1, 5,
2681, (1967).

19. H. S. Park, J. Korea Fiber Sci., 35, 44 (1998).

SRR

Co

37



	Ⅰ. 서론
	Ⅱ.이론적 배경
	Ⅱ-1.고무 그래프트 중합
	Ⅱ-2.Ethylene propylene diene monomer(EPDM)
	Ⅱ-3.아크릴산 에스테르
	Ⅱ-3-1.Methyl methacrylate
	Ⅱ-3-2.Butyl acrylate


	Ⅲ.실험
	Ⅲ-1.실험재료
	Ⅲ-2.시험장비

	Ⅳ.실험방법 및 측정
	Ⅳ-1.점착제 합성
	Ⅳ-2.물성 측정

	V.결과 및 고찰
	Ⅵ.결 론
	VII.참고문헌


