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ABSTRACT : Graft copolymerization of methyl methacrylate(MMA) on sodium
alginate (SA) was carried out in the acetone-water solution of various compositions
using hydrogen peroxide as initiator. There was a critical concentration of acetone to
form PWO (polymeric water in oil) and POW (polymeric oil in water) emulsion. The
PWO emulsion was composed of the hydrophilic polymer SA as the dispersed ptase and
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Sodium Alginatee] #18F MMAS] Graft@mE2(])

the hydrophobic polymer PMMA as the continuous phase, and the POW emulsion was

composed of the reversed ptase to PWO emulsion. Conversions of MMA and SA grafting

and graft efficiency were decreased with the concentration of acetone, while the apparent

activation energy increased. The great stability of emulsion containing SA would be

owing to the formation of graft copolymer during polymerization as emulsifying agent

and also to the remaining unreacted SA. The stability of emulsion was decreased with

the concentration of acetone in polymerization system and increased with the concen-

tration of MMA and hydrogen peroxide.
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pigure 1. Relation between flow time and amount
of acetone, SA : (O) 0.20g, (A) 0.10g,
MMA ; 8ml, H,0, : 34m/, 25°C
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Figure 2. Relation” of amount of acetone to the
MMA and SA solution phase. (apparent
volume of SA solution phase :0.20g SA

(), 0.10g SA(@) :apparent volume
of MMA solution phase : 0.20g SA(T),
0.10g SA(HE))

ations] M3t /NES(re] flocculationo 2
Heow graftfgJe] delvte 2 X7 SANEE
Hrpel 4 SA} WaE= A vk complexings e gl
B MMA7E &= o] iEEEs ] X3 222
graftFifge] AH3A H2 XT o= <A
e,

SA-MMA-olA E—5 BERPY <l B 4
54% 7 == SAX EEs T MMA—cd B—%
2 H—GrEael #eh shelal SAE WIERE
polymerz S#ES A7lH= 54% LAY <A
E EEAA Rl IR 2& d F 9
ok

3—2 FEAM Xl E-0HIE Mt ¥E

FEad vlAl e okl B ALY e &
B2 Table [d vepisiel, Eeolul ##Est=
SASH Eel A9 BESA g oha Bl G
s MMAgl pass#El H.0.& @A EARe
wEoolA B EE A PR R(W/O

297



Hxg

) 2 KR (O/WED) 2] emulsione]  FK S
cs

W/ORA A = olaj B2 Egon Aury SA

KEBH] el =o kA &, B, 4k
H,0, 2 MMA=Z #Es R2-] MMA#E &
Bifo2 o Rolaloh, weld WAL WWAAS
7t % B FEste B 2] SAKEGHH(SA-Water-
MMA-H,0,-Acetone)el] 44 F = elollym, Au
7} MMAe) A Jg#ge] ksl SAMel MMA7}
{#7?‘35101 Eael e ﬁii A ZFE A vk o

& BES ok EL AT EBdE SAE T
MMAS gt 2w Rez x@ A5, =
A TE SAKT vk RRelA KHEe] el
=, Zx27] MMAKH A=
of TIRESE Ao m AR, oz m obA B¢
B hEG =23, B BT HEy des
2 SA¢ flocculation® @AYy BEshA] ool ok
SA¢] BE iEthitsle MMAE: EB4stz, of
AlE ko] #@hnel =gl flocculationo] S el
/q MERRT F o7 #Este] A sl graft polymer

+ grafts] PMMA- 227 MMAK = Zo0 2 [
§h7] =e], o] Fo éﬁ:x homopolymers} ¢} 3]
(entanglement)—o— o] = B2l 53 MMA o

¢ Foll WESe] HE <2l homopolymer
31 LRE BRSE BRE BRIGT T 4 9
v, elx graft polymer ¢l back-bone
polymer SA:= oh4dl & ST HBEY AL R T
Ael EFlel g Aol wl,

] ReApilR (O/WEDA A& ol B #rEs)
HEY 22l =] g MMAYE SAd 3%
& TEl{b= = SA<] flocculation® o}
ol s A AR
=] graft polymerfs kg Fold, ¢4 E &
ferh A ARr RKEW Blez grafts SA
back-bones] [A35}A] = o] med 4 MMA

homopolymerization

loosegt
aggregationo g = 2ot}

132 o] &

E ol vl S KGR Ho fbES 24
o2 HEEel EfEH

& WA W/ORS O/WHS fHK#e] o
ofib= oAl B o EREYE Kot BEEYs
oA ek, BREBE HdAe Figo 3049
ol MK delyten, olAE BEE K

298

AL S|

3
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Figure 3. Relation between the oil in water (O/
W) system and the water in oil (W/0)
system at the critical concentration of’
acetone by agitation.
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Figure 4. Relation bstween grafting and reaction
time with various concentration ratios
of acetone to water at 60°C.
acetone/water (Q) 5/76, (A) 11/70,
() 16/64, (x) 22/59, (volg /volz)
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JFigure 5. Relation between conversion of MMA
and reaction time with various concen-
tration ratios of acetone to water at
62°C.
acetone/water ; 5/76(C), 11/70(A), 16/
64(), 22/59(x), (volg /volz)
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Figure 6. Relation between conversion of SA and
reaction time with various concentration
ratios of acetone to water at 62°C.
acetone/water . 5/76(Q), 11/70(A), 15/
64(), 22/59(x). (vol# /voles)

Figure 7. Relation between graft efficiency and
reaction time with various concentration
ratios of acetone to water at 62°C,
acetone/water . 5/76(Q), 11/70(A), 16/
64([1), 22/59(x), (volg /volsu)

299



AR - &EE

1/10W¥S 0 : (*0*H)
JUBISUOY) 11wl 0 (ys]
1/10w82 T 2 (VININD

aﬁﬂ‘m\‘% wmiﬁgmm‘% om_:4mmw% mm_S_B_;; o1
0z | | w ﬁJﬁl sz | 1 ﬁ\mv , £g 6z | ﬁi‘ﬁémm | 69 ﬂ_ It | 9 ‘ 18 @
L] ot | 9 | s |69 Jmmi_S\ﬁtmvl_i%l v/9t| sz L \ 05 | 02/11 rmmw_ g1 _‘Meml&\ s | g |
@_@;mm_e ﬁ_w;o:woms o;ﬁ_om_%‘ 0z | st | s | o 2
}*Wi_lmo,\._ g _ 2 f.\k‘ @m* o_ e | |8 w.«mw_ o _!m o | s _ g | 8 :
s1 _ o1 # zs _!Nm o mmﬁ E‘ ow\_ ov | ‘ ,mNJiﬁ w M;”JM | e ‘ o1 _ s | 3 St
v _iﬁ _ 9z H £2 0 | mw\~< hm;%\ wm‘ mﬂ;_;mw k g 82 _ N_!KW hm‘oi al
|w:_ cm}_]mﬂf_xmﬂ 6s/2¢| or | 61 | 2 _ 61 | ¥9/91| I “\E\_ s | ov loLt| oz | wr _ :\; s s 8 |
v e || 2 L | 12 | mf_ %.,w; 6 | 81|z | m | :lﬁmmlrﬁ 2 ¥ ﬂ
- =11~ -1 BEAREE s (wlojs| | o7 |
| a0z | e m;mﬂ;wm“cmr g2 | et | | oo cw_e_ﬁ_ﬁ -om_
s faul Talaje e la|w]e o e |a]wls | e
L _ g2 | v | oo vl - | e _ 81 cN..._ 2,.,_ om“ e g | ¥ _ ov | o ral
— L essge| e L pgper | T Y773 S N S S 77 S R
Bl Bl Bl Il B U RN U L oo s s e e ) s
e B B e Bl Bl el R A R B [nl v
il Ml Bl R [l | - e |
@ e |m|mly Tl im|ml (ol RO |
S S | S . _ 3 ol g |
uorsal Adoua uotsa| i % /55| uorsa £oud, UoIs .um.n.mv uorsy  Avudy uoisiy €15 :o_,f_ Aouo | uorsy i = 4 A )
oauoo| to1zye| B o>:cuw,m:m aAu0)| -131)39 m:_,o>:ou,nmv.mm oauod| -nygal T oauos M,Mwmlgcou \_u_:o_ m:_w.gcouWWWm ouLL dwo
VS | 11D 35RI0) VINN| % ys | esolayean vN® 1°| vs | ayeal e v s ®) vs .:ﬁc;.:ﬁo?zjm a:o:gév

SUONTPUOD U0 BII SNOLIRA Je UonezLiowA[od U dwil UOLOBAL Jo 100)):] © ] *|qu,

Polymer (Korea) Vol. 6, No. 5, October 1982

300



Sodium Alginates] #¥ MMAS GraftHE4 (1)

MMA®g 5] of-$ 3 e e E ¢
gk o] HEE BES & S BRI OF
o Eikfrol Bk BeRel FeidE vebidl
t}, SAel #E{tEe BE Hinel =et #ins
Tl o]AL BE #mel {kshed SAMES KT
b AEkAl vk e KT E s WEHE
o) AAd =g H0,9 Eifkel kst SAEAA
o] radicalf:pRo] E#stel Aol EEIT AL
2 A A=}, 2ez graftgE s 22 EARE
ol A EiEsh g wel @, o F
g o graftiifEs] dolvte F EE 217 SA
kiEwAEe] 2 Aok BEEsE Eebdel wet 2
¥yl MMAMA S [KHEY BAfAE 2 KRl &
&by A4 v}4<¢ homopolymers} H RS
AFelsln 474 & deh B MMAS L
e @ el =hel #ms gk

Fig. gl A ol & ¥ B4 BE ki =&
graft ek (graftda/hr)s}  HEESke) BRE
Arrhenius type plotz Xe] graftE&/RIES 7é
v Fih dluxE EHEAE. ok
Zo & eyt SAY flocculation Eéﬂ
(W/0F 9 O/WHD) %o wEL ©l3 A2
Uelowl, olw EAHEe] O/WHS ¢ of

r}m
ViR
t——(».

107

!
~ .
=2
2 !
T o N
« |
ui |
= !
2 5
— 0,6[’
s |
<
o
G} |
o
o
g 03
|

o ‘ E=23.0
g 29 30 31

g 00

Figure 8. Relation between the rate of graft co-
polymerization and temperature.
acetone/water : 5/76(0O), 11,70(2), 16/
64(00), 22/59(x) (volz /volz)
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()
Figure. 9. Photo micrographs of emulsions.
(a) emulsion of oil in water system
(b) emulsion of water in oil system

@

(c) coagulated emulsion of O/W system by acetone
(d) coagulated emulsion of W,0 system by acetone
(SA stained by methylene blue : black or grey, PMMA : white, magnification 200X)
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Sodium Alginates] #3 MMAZ9 Grafti&E45(I)

Table J. The stability of the emulsion
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| Exp. Acetone/| H,0, | MMA | SA | phase scparat- Q e e
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¢ (meme) | (mal/Dy | (mol 8y | (mol/Dy \(mifdome o3l 1 2 3 7 15 30 60 90
1 | 40/260 : 5.6 [ 6100|000 00]a!x
2| 60/240 127 |56 |o|ojo|afalx]|x]x
3| % B gospo | OO BB O, st alalalx x| xlx]x
?T 100/200 ez fas x| x x| x x| x]x]x
s 40/260 s | e |o|ololololo ofa
6 60/240 14 | s [o]o]o]o]o]o] ala
| ® & ST Il B B PP | 55 lo]ofo|alalalx|x
8| 100/200 0.4 |51 |Ojajajalalx]x]x
9| 40/260 2.3 | &7 |o|lo|o|olo[o 00O
10 60/240 o | e |olo]ojo]o|o]olo
T P [eoze | MR OM s | ks |O{OIO|O‘|O’AJZJ—AJ
12 100/200 s | s |ojololalalax]|x
13 60/240 | 0.29 | 18 | 011 | 108 |52 |O]a a]a]x x| x| x
6| 6 | 12 [ 6020 | 054 | 128 o1 | 44 |5 [O]o[o]o]ofo|a]a
1| 60/240 | 078 | 128 | 011 | 186 | 65 |[O]0]Oj0[0]0|0]0O
15 60/240 | 0.54 | 0.69 | 0.11 | 12.7 s [o]ofojolalalalx
6| 62| 12| 60200 | 0.5¢ | 128 | 011 | 14 |5 |O|O|O|o]o|o]a]a
16 60/240 | 0.5¢ | Lso | o1t | 150 | 60 [O]O|O|O 0]O]O]a
17 | 60210 | 0.54 | 128 | 007 | 163 |62 [O]O|O]O]O|ala]a
6| 62 | 12 [ 60/210 | 054 | 128 | 011 | 144 159IO|0[O[O\O]O|A|A
s| 60/240 | 054 | 128 | 014 | 117 st Jolo|olojoolo]o
o I NN
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SR EA b E—E3 BRI AmLK
#Z (st methyl methacrylate (MMA)ZE
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1. obAl E—F9 MKl =eb KA 2
KR 2 5o, PWO(polymeric water in oil)
emulsionz} POW (polymeric oil in water) emulsi-
ono] A= ¢}t PWO emulsiond] ¥rF+= HEK
£ PMMAyL EfEiHo =2, #HK# polymer SA
7t ki 2 EFjs) 2, POW emulsione PWO
emulsion®] ¢ JWREE 713 et
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A B s FELEES EadA R
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