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HDPE FUNCTI ONALI ZED BY ULTRAV OLET | RRAD ATI ON AND
PROPERTI ES OF THE COMPQOS TES

WU Shishan'™ , XU X°
(1 Cdlege o Chemstry and Chenicd Eng neering, Naning Univerdty, Nanjing 210093, China;
2 The Sate Key Laboraory of Pdymer Maerids Eng neering,
Pdy mer Research I nstitute o Schuan University, Chengdu 610065, China)

Abstract :  The effects of utravidet light intendty on the structure and properties of HDPE were studed Sone
oxygen containing groupssuwchas C—0O, C Oand C( O) O wereintroduced onto the HDPE chai ns by ultrav d et
irrad ationin dr wthout add ng any addtives. These groups content and gd contents in theirradated HDPE in
crease wWiththeirrad aionlight intengty under the sameirrad aionti meand environmentd temperat ure Under t he
utravid et light internsity, the crysta style and cdl paraneter of irradaed HDPE reman unchanged; the mdting
temperat ure and weter contact ange o HDPE decrease, whilethe degree of crystalinityincreases, and thar varia
tion anplitude i ncreases with the utravid et light intensity. Conpared with those o HDPE/ PV A conposites, the
mechanicd propertiesd HDPE/ PV A conpostes compatibilized wthirradaed HDPEincreased. The compatibili za-
tion of HDPEirradaed a high utravidet lightintenstyin HDPE/ PV A compodtesis better thanthat a low utra
vide light intengty .

Keywords:  dtravidet light intendty ; oxygen containng groups ; HDPE/ PV A conpasites
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Table 1 Henentd aralysis data o HDPE irradated at

dfferert Utravdet light i ntersity
Ultraviol et li ght

intersity/ (W- m- 2) Q% a % H % (O C/ %
Unrradiated 1. 26 84 38 14. 36 1 49
45 1. 30 84. 36 14. 33 1 54
78 1. 35 84.34 14 31 1 60
2 HDPE XPS

Tabe 2 XPS ardlyds data o HDPE irradiated at

differert utravidet light i ntersity
Utraviadlet light

. . ) CH % C—O % C O %C( OO0 %
intensity/ (W- m )
Unirrad ated 94. 71 391 1 06 0 32
45 92. 68 5 56 122 0. 54

78 91. 26 6. 75 129 0 70




3 HDPE

Table 3 Gd ocortert and water contact argle of HDPE
irradated at differert Utravdet light i ntersity

Ultraviol et li ght Gel content Water contact
intensity/ (W- m™?) ( mass fraction)/ % angle/ (°)
Urirradiated 0 91
45 0 26 86
78 0. 67 79
22 WAXD DSC
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Table 4 WAXD andyds data o HDPE irradiated at
dfferert Utravdet light i ntersity

Utraviolet light Cell paraneter/ !

intensity/ ( W- m- 2) a b c
Unirradated 7. 44 4, 95 2. 54
45 7. 45 4, 94 2. 55
78 7. 42 4, 97 2. 54
5 HDPE

Table 5 M1t g tenperature ( Trek) , heats of fusion
(AH) and crystdlinty (Q of HDPEirradated at
dfferert Utravdet light i ntersity

Utraviolet light

Trad  AHJ/(I-g 1) O %
intensity/( W- m-2) Peak /(3-89 ’

Unirrad ated 138 3 165. 4 57. 8
45 137. 8 177. 1 61 9
78 136. 8 194 4 68 0
23
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Table6 Mechanicd properties of
HDPE/uwHDPE/PVA conpasites

Utraviolet light

HDPE . . Yield strength I mpact strength
i ntensity
uv HDPE/ PV A ) / MPa /[(J- mY
[ (W- m 3
85/ 0/ 15 32 6+0 31 480+ 6
75/ 10/ 15 45 35 7+0 27 508+ 5
75/ 10/ 15 78 37.2+0 25 516+ 3
83/ 0/ 17 35 7+0 35 460+ 7
74.7/8 3/17 45 37.1+0 30 476+ 6
74. 7/ 8 3/17 78 38 7+0 27 485+ 5
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