Polymer(Korea) Published by the Polymer Society of Korea
Vol. 14, No. 5, 1990

MRel ER H2|7t HAME 28 2emizol
7|AN SMof 0|xs Ha
1. E0A|2|2 HDPE-g-PAAM2| A

YHS OB LYAFTHE -RH A
FAgstw 2@ - e ddsta gt ededgdn 4rge

(19904 6¢ 16 H+)

The Effect of Surface-Treatment of Fiber on the Mechanical
Properties of Carbon Fiber Reinforced Plastics
1. Synthesis of HDPE-g-PAAm for Surface-Treatment

Tchun-Wook Park, Jang-Oo Lee, Chang-Gyu Kim, Hyun-Hok Cho," and Chang-Kwon Moon**
Dept. of Polymer Sci. & Eng., Pusan National Univ., Pusan 609-735, Korea
*Dept. of Textile Eng. Pusan National Univ., Pusan 609-735, Korea
**Dept. of Materials Sci & Eng., Pusan National Fisheries Univ., Pusan 608-737. Korea
(Received June 16, 1990)

2 9 high density polythylene(HDPE) & matrix& 3 A7} 42454 @428 F BE5FAa9 &
H RS HES7) Yo @44 F 9 /2L coupling agent2 HDPE-g-PAAME inverse emul-
sion graft 2@ o2 At T $3H82 Tween “80% X &l 2 xhak 2v+e] HDPE9
toluene £ Ao} acrylamide(AAm) 5 &N E3Hsted WA inverse emulsiond] benzoyl peroxide
(BPO)E 7hA &2 to] 88T A HAlstgon, Fadn 4o colloidE 333 F3t4 dA4#
Ho)] HDPEZ} 23 slo] F&o] AP ES A5t =3 o FF=do] graftings] vl2]&
e FAEIFI, 9% grafting efficiency 2 acrylamide(AAm) conversion “12]31 5241 % o}
percent grafting 5% £o]&A A& + Uch

Abstract : As a part of the project to investigate the effect of surface modification of fiber on the phy-
sical properties or performance of carbon fiber reinforced composites based on thermoplastic re-
sins, the coupling agent, high density polyethylene(HDPE)-g-Polyacrylamide(PAAm), has been syn-
thesized by the “inverse emulsion graft polymerization” technique. The polymerization was carried
out at 88 using benzoyl peroxide (BPO) as initiator in the inverse emulsion system formed by mi-
xing AAm aqueous solution with HDPE(MW = ca. 20,000) in toluene containing Tween #80 emulsifier.
The reaction has been confirmed through use of optical microscope to proceed via adsorption and
immobilization of HDPE molecules onto the surface of emulsifier colloid particles formed. From the

analysis of the effects of various polymerization conditions on the grafting, it has also been found that
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the present reaction system can easily yield high(over 90%) grafting efficiency and AAm conversion,

and hundreds percents of percent grafting value.
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(Removal of Homo PAAm with aq, 30%
CaCl, solution containing 55—60 vol, %
methanal)

{Unreacted HDPE +HDPE — g—PAAm |

Fig. 1. Experimental procedure.
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Fig. 2. IR spectra : (a) homo HDPE(xvlene film), (b)
homo PAAm(water film), (¢) HDPE-g-PAAm(water
film).

Fig. 3. Microphotograph(x1000) of aggregated colloid
particles with the HDPE molecules adsorbed, colou-
red with Cvanine Blue B-8000s.

Fig. 4. Microphotograph(x1000) of HDPE-g-PAAm,
unreacted HDPE, and homo PAAm, subject to colou-
ring treatment with Cyanine Blue B-8000s.
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Fig. 5. Effect of reaction time on the graft copolymeri-
zation . reaction condition : HDPE 7g, AAm 1/8 mole,
BPO 0.1g, Tween #80 0.3ml, toluene 200ml, H,O 60
ml, 83C, 80rpm.
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Fig. 6. Effect of BPO amount on the graft copolymeri-
zation . reaction condition : HDPE 7g, AAm 1/8 mole,
Tween “80 0.3ml, toluene 200ml, H.O 60ml, 40min,
88T, 80rpm.
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