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2 o EAARAE EEEY 3d MAAEA udr Zelogdl-Zejoladelns a2 E
%A (HDPE-g-PAAm) 9] &4 € stem polymer(HDPE)9] £xl&fo] etAAd{743 Zalold
d EgAEe] AT u)x= FFE TABH] 918te] stem polymere] 2xigkg dEldle &
A, MAA 2L AAm 8o & Zelsle] HDPES] E2<l foloM H4 Falsgioz
Zt% HDPE-g-PAAmE #A3IATH Stem polymere] Exlgol] wa A4 {3158 H4g =
A= 3HH £31%274 2 HDPEQ] Exjgo] w2 AAm 38 (AAm conversion), 1Z}ZE§
(% grafting), 18}2E § & (grafting efficiency) ¥ PE 3-8 (PE conversion) $% HAEH
Rem, AZb whg PE 9 Zejzzgdlel AEg o] Wsls 2xskgz uasigct. a8ln
a2 EH Fejolagotv| = gefol ulgt Aol ZHE 2T E FEA (FRAM, HEE B4
4 2 BV 282 E )5 £ulyol 2dle] HElEdd.

Abstract : In order to investigate the effects of the composition and molecular weight of
HDPE-g-PAAm, the surface modifier, on the mechanical property(impact strength) of car-
bon fiber reinforced HDPE composites, HDPE-g-PAAm was systhesized as a coupling agent
by the inverse emulsion graft copolymerization using different molecular weigths of stem po-
lymers at various concentrations of emulsifier, initiator, and AAm aqueous solution. The in-
verse emulsion graft copolymerization was studied using different molecular weights of stem
polymers. In addition, AAm conversion, % grafting, grafting efficiency, PE conversion, etc.
were investigated. Various graft polymers(i.e., water-dispersible(WD), methanol-dispersible
(MD), and toluene-soluble(TS)) were dependent on the PAAm content in the resulting graft
copolymers(GP) and were seperated by the solvent method.
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Inverse Eaulsion
Graft Copolyserization

{Precipitation of poly-,rs with methanol and
then resoval of Tween'80 and unreacted
acrylsside by sethanol extraction)

|Unreacted PE » HosoPita + PE-g-Pita

{Removal of PAAm with aq. 30% CaCl;
solution containing 60 vol % methanol)

IL’nrucud PE « PE-;-PMII

(Treatment with 100°C toluene)}

Residue : WOGP + VIDGP|

(Extraction with
sethanol ) .

{Precipitation
by cooling)

{Fractional precipitation in
toluene solution xith morpholine at 90°C)

Precipitate ' unrescted PE

(Precipitation
by cooling)

Fig. 1 Experimental procedure.
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Fig. 2. Microphotograph(X 1000) of (a) Colloid pa-
rticle adsorbed on the HDPE(Mw:200,000) mole-
cule and (b) colloid particles adsorbing the HDPE
(Mw:20,000) molecules coloured with Cyanine Blue
B-8000s.

nze] 71234d7)(C=0)9 stretching® N-H
bending&, 281 2920 cm o4 HDPES] C-H
9] stretchingg T 4 o= PEY PAAm
7} 2E9ZE HASS I F A

£ 9. & =2d 7]A"E &9 HYEe e
2ot

AAm Conversion(%) =
Total Amount of PAAm(Homo and Grafted)

Tnitial Amount of AAm X 100

Total amount of Grafted PE
Initial Amount of PE

PE Conversion( % ) x 100

Amount of Grafted PAAm
Initial Amount of PE

% Grafting(%) x 100
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(a)

Fig. 3. Schematic representation for emulsion sys-
tems of HDPE((a) Mw:200,000;(b) Mw:20,000)
and colloid particles emulsifying AAm aquous solu-
tion: (O : colloid particles ; - : HDPE molecules).
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Fig. 4. 1. R. Spectra : (a) HDPE(xylene fi-lm), (b)
PAAm(water film), and (c¢) HDPE-g-PAAm(wa-
ter film).

Graftig Efficiency(%) =

Amount of Grafted PAAm
Tatal Amount of PAAm(Homo and Grafted)

x 100

Polymer(Korea) Vol. 18, No. 4, July 1994



H%e BN § ma w2 tust goids 28 d7had BRAEY B4 MNE GF L

Production Ratio of TSGP (%) =

Amount of TSGP % 100
Total Amount of PE-g-PAAm
Production Ratio of MDGP (%) =

Amount of MDGP
Total Amount of PE-g-PAAm

X 100

27 2 23

Smith-Ewart o] %0 7128 944 f3lEde
Vanderhoff3¥go] )3t 9172 E)& water-in-
oll(W/O)B o] f3AlE Atgsl A4A f/7)
A el A A DAY FEAE BAA

a _
8

o ‘F =
84 = T84 /AR F8E J3ATe

m]o

HAolrt.

B APolre Bl 29 2 209k YR
EZjogdl (HDPE) & EF £oolA 207y
A& 734 (Tween¥80) = 2 74412l (BPO)
FrHEE, 279 Fee ojladom=(AAm) F
EHE 94 73l 22 E e AN,
stem polymer9] %7 2 Ex}gke] u}2 stem poly-
mer®] A|Zboll k2 HEg o] HilE 2ABIY T

WH3A1ke) 9%, Stem polymerE ¥AHF 27t
3 20 %te] HDPES} 20 ghe] o|AEE Zgj=Z2h
d(PP)& ARgsle] Q4 #3) 1tz Ee FAIZ
of theh Mg “—T{‘”° Fig. 5o Jehfit}. PP
AHELE AT 10 RANE 0%AHAER =
& Holal wh *]7J°] A E Ao AR %l’
& 7HH, U3 Exge PERG o AHEg

S JeRY 1 9itt. o] = stem polymerAtel] AAm
TEAS 3 FRo|= Y} Fasle) Faut
$°] XPg oz sl AAme Fgo] YA
ojFojAH, T Ao PERG wgA g
(reactive site)7} Boo g 7JXAHd] 23t stem
polymer/idel =iz Aol ZHH7| wjFolrh.
E3 100 7 59 FFol AY Bd AlFelA PP
o] Mggo] PERT} £ Jehgon odd 44
A19] stem polymerE2] HArgolAjd] o3 g W

okt olo

R
30

2|0 184 A4z 199443 74

o} YEhd Ao g Atgdc.

20 9te) PE7} znu PERT} ¥FS- 270 =& A
g e vl e RS 39 (a)s} (b)

o Ao} 2 whg-7) 72 Aol “ﬂ-\:_"_i Azt

%, 207k) A= ASRE A9 REEY stem
polymer7} EZlFo BAtslo] glom 7)AIA| e
93 gl o) Aol & o| A AAme| FF
o] AEsIA ol FAAT, 29 F ol AAm
FgAL {33 FRolzmd FAY FYLEY
PEolA] a2tz EV} dojuby o] FHjzt3o thgh
AAmE FFo| Fxlgte] Yehts 4o}

S, 291e) 7 goll= ol Ay Ho) wet F2
ol 9z} #Wo thExZ o7 FAF stem poly-
mer7} HAF 0T RE Iz E ZE|Wrt 44
Hell whg} Woix Urr] wjgoll A17he) 3ol wh
2 7do) ghobd a3 AAmPFQ] FioE B
T8, AAme] FZo| £ PE HF-go|
A&ste] Z271shy 608 o] Foe level off H11
Att. Babgo] 27kl PEE #2129 7171 Ao
o ZFRo|= Yxjel Uit FE uAAe) BXE
F540) 288 JBZE Fo] F o]FoiR)X|
Skol 3] Tt Folx 2079 PE ¥ute tha
e H3E S Jeh 1 Qlth

#3A FE29 9. 94 FAFPAA {34
9 7Y 57t FREE, FUE 2 FRHFY
AEA Ao mAE Gl B A7)
Wol o] gojxt}.

B o 7oA stem polymerq! PES] Ezlgg
20002 31 AL 818 (Tween*80)9) 5%
7b 2BZE Ffe v IdFE AESIH.
Fig. 6oll4gl 2o] {314 0.03mlo|A 2oL E
&, 28t2E & (GE)gke 247 112% ¥ 95%
9 & g nolm UEd, ol PP 73929
A FLsitt. REAlY o] skl uhe} W
H W £ #adte vhd vjde) 7} F7)s
o e F W] FUhEH olF mjAg
PEAtol i3 &3l o5l €451 PE bz
o ot AAme) &ite] FA5o] AAmo 35

563



LR
100
At A 4 .
80 - a—n
I/n;. °
Ve o
—o~ n
X
$ oo} ’///
[$)] rs
g
8 /
é)z 40 B ° mw»;mm
rmo»;man
20} e
0 1 - 1 1 1
0 20 40 60 80 100 120
Time(min)

Fig. 5. Effects of reaction time on the polymer con-
versions. Reaction conditions : HDPE 7 g, IPP 7 g,
AAm 8.88g, Tween*80 0.3 ml, H,0 60 mi, toluene
200 ml, BPO 0.1 g, 80rpm, 88°C, pre-emulsifica-
tion.
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Fig. 6. Effect of emulsifier amount on thé graft
copolymerization : AAm conversion(@), grafting
efficiency (M), % grafting(A), PE conversion([]),
production ratio of TSGP(A), production ratio of
MDGP(Q). Reaction conditions : HDPE(Mw : 200,
000) 7g, AAm 8.88g, Tween¥80 0.03-0.6ml, H,0
60ml, toluene 200ml, BPO 0.1g, 80rpm, 88°C,
80min, pre-emulsification.
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Fig. 7. Effect of BPO concentration on the graft
copolymerization ;. AAm conversion(@), grafting
efficiency (M), % grafting(A), PE conversion([]),
production ratio of TSGP(A), production ratio of
MDGP(Q). Reaction conditions : HDPE(Mw : 200,
000) 7g, AAm 8.88g, Tween*80 0.3ml, H,O 60ml,
toluene 200ml, BPO 0.1-1.0g, 80rpm ; 88°C, 80min,
pre-emulsifiction.
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Fig. 8. Effect of AAm concentration on the graft
copolymerization : AAm conversion(@), grafting
efficiency (M), % grafting( A), PE conversion([]),
production ratio of TSGP(A), production ratio of
MDGP((). Reaction conditions : HDPE(Mw : 20,
000) 7g, AAm 2.22-8.88g, Tween®80 0.3ml, H,O
60ml, toluene 200ml, BPO 0.lg, 80rpm ; 88T,
80min, pre-emulsifiction.
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