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Abstract— Graft polymers of alginic acid-PMMA, different in composition and Mv of branched
PMMA, were prepared by emulsion graft polymerization at various MMA concentrations. In aqueous
dispersion solution, the adsorption of graft polymer on the montmorillonite was carried out to modify
the surface property of powder, and the adsorption of PMMA in organic solvents (acetone, benzene)
on the modified surface of powder were observed.

The results obtained were as follows.

1. In emulsion graft polymerization of MMA on the sodium alginate in aqueous solution, SA conver-
sion, MMA conversion and % grafting were increased with increasing MMA concentration where
as graft efficiency was decreased.

2. The adsorption amount of graft polymer was increased with the elevation of temperature and
the increased of dispersion concentration and with the increase of branched PMMA composition of
graft polymer.

3. In organic solvent, the adsorption of PMMA on the surface modified particle was proceeded
by the orientation along the stretched branched PMMA of adsorbed graft polymer which is in radial
direction to the particle surface.

4. The adsorbed amount of PMMA was increased as the temperature and concentration of PMMA
solution, the branching of adsorbed graft polymer and the solvency of solvent were increased.

1. M = B8] Axole olAME xFo] 7ol

gHm A3k BAEY AdAdd & AHe A3

kgt BAo] 7 EE & Akgle 718, FUIE o) zdo] PAd B3R B4 ¢ FES
2 F& 59 ol AR SR 94x A7) A9t gty {7177 BAAA FIIEAE
AfEHe £A 4 AAS Elasly 2% ojtoR ZFRAANR = A= Fo)1RA 4 st A2
TAE 43 5A4E e SRR & 2 Fo24 T o)Rx o9} 2
slx slch WA 3} 9 el = coatingdll 28k WV} silica 59

J. of Kor. Soc. of Dyers and Finishers, Vol. 4, No. 4 (1992.12)/ 81



10 £2L% .77

FA ™ol couplingAl(silaneA] ¥ titanate#]) ]
1] 26 Z%E}M monomer X+ polymer®] -3&}of| 4]
A E F4 st BAE R polymerE graftA]y)=
uhy 78 -‘v:xﬂ—g capsuled} A|7]= HWh® 1 X
WAl e 9 energyE o]-&§
graft F3el ok y'® Seo] glch

¢, EPARe] 2R T FAZe =g
1112 8 19 glass bead,? silica?? S-o] A}EF 1
e FAAENE FAAL A7)0 Fe)© A
Az ul Al o] e} 247 2y B3] 7))
(E#) 2 FA1A 7 ] A =4806) ojal Z odske
WA S AM So] whE A gith

olg} 7o) A3}l prto g graftmg— o]-8-3} 1
ol\-— 7307], 1:],/\ 9] o ]‘1175].
lymer®] ¥4 2 o}¥k$- back bone polymer«? 2k
Eor 3l 7:“::3 MAEte] Ha g Azl
Az Ao T& 2 F 9ok

Iz, 49 graft polymer(gp)&
AL A Abedt 2Fo] HerE

monomer-=

-2 homopo-

coupling#| 2
Py £
Edlel anchoring ¥ F2== 7|72 Al 24 3}
T AAE B AstA debdd § gle Zolrh

B AT ol #E A oluld 47likAr
SA)l H0.Z NAJAZ sodium lauryl sulfate
(SLS)E 34 = ste] MMAE emulsion graft 3
FAIA F8ol vixle MMA Fx9 432
she B, 2AE FEshe TEAMIORS ) Al-
ginic Acid-g-PMMAZ Zeisle] F4dox gpE
D&Ae] Frd, @499 258, Qgpe] PR
montmorillonite powderdl] #z]3le] Fax= gke
ZAPeLaL, gpo] AR FA=Ee J)E 2@
slej gz} W Ze] MX=HE gp £ polymerd
FFE sk

= gp F3o o3te] iAstEl EAol PMMA
9] acetone &8¢ OAELEYE, @Qxxd 9 3
E3t8 gpo] E£F54HE 221 £4F benzeneo
sto] Aal@ ulol FAHE PMMAZE =Apste]
AAsE EA FHEE 772 @ik

24t

2.4 #

2.1 AR 2 AlSF
A7) 4k4r} ¢ 3H8HE sodium alginate(SA, Koku-

82 /BEIREMTEGR F4E H45% (1992.12)

R

sanAHANE 0.5% Na,CO; 5=-8-Hol] L3 XA 243
& od3t ¥ methanolell AAAIA etherz
AMss AL 38 98 Axsw BES 9
A3 AAZF F o]E Eol £3AA }A metha-
nol2# HAAA7)= z2he 33 Axstn HFo)
AHEE acetone-ethyl ether Eg-gojzx A 43}k
F AxAA HAR d3kackE dgichom
MMA : JE HayashiAbA] 1FAjeke AMA ofst
Abe} E3h8o 9 59 NaOHE =dsl: 20%

NaCl $-gale2 242 ANg F 95eta $re
& 7hsted zobERsle] Alg-stedoibp. 43°C/90
mmHg).

H;O; : € Junseirhd] 15 A|kS atig A4
oy Fre 2es=wow ZA3le 298%9)
s 2k

Montmorillonite Powder : 32 35 3<pAkS
A 3led 100~80 meshese] 71-& AR&3}oic)

PMMA : 7|A 2 243 PMMAS] HE HFEx}
=& 9X10%) i)

Methanol E 7|e}r]ek: 2|2
gz Abg-sbsch

2.2 5FY

2.2.1 2AZIdkaciol Xl EXH

A" SA= HFE7F AAE whPe)] o)sle] &
43t & 2% Na,COs F84-& g & Al4-3)o
Ostwald F=AZ HEE 23l Staudingerd]
HEA g Bajars Falgdon] A" SAS) HF
FApeEe 8.1X10%] ek

lim ny/C=K,P"

o374 P&

K,2 15X107*

FUE, Cv w2
n=1

222 PMMAS| EXj2 &%

PMMA<E benzeneol} &3A)# 30 £0.1°Ce] 3
2xA HEZ 248 e TSHEZ Mark-
HouwinkA]|®el| 2lslo] Ezjeks Fslodc)

IM1=869X 1075 M°7
[n] = @i/

2.2.3 E&El Graft Polymer2e] =X



o+ 71 4-PMMA Graft Polymer &h% ¥ Montmorillonite £ E W% &5 - 745 - A S 11

g FEVF 2AE dAFL gp LY &
AE do] pH7 2 2A T4 30%-%F<t 60 rpm
22 wubste] gp& FEA] 7| o3l oh2 g4l
do] pH1elA 2447k o]A} #bA|3te] w|&3 gpE
E5 AAAA oJnete] A2 g Mg gpHHe
A5 FAE g Fsidde

22.4 E5 PMMAZS| &1

Eat ) s AR 2 =9
PMMA®] acetone T benzene £94-& 2~A2w
oA 3087t 60 rpmE wuksbHA PMMAES &3

tlo

B!

Al7)5 Fa FAE o g gl $of] 50°Cel| 4] 4841 7F
o1} Fepol G WA AT AxAA FF F71EE
%2151 PMMAZo.2 &9},

2.3 Emulsion Graft £

A" SAE condenser’} H2+% 4 neck flask
o] ZFol e sodium lauryl sulfate(SLS)E
A7KE & hA3] g Al ohE, N, gass &
3] A4A1Z F AR MMAS €] F3pA7|2
N gas #siatel] 7}dste] 50°C7t =& wf 29.8%
H;0, 895 7}8ke] 50°Col| 4 64]7F S-§A|Fth

FHE2 o] methanolo 4 A7 F me-
thanol 4] 53] ¥FE- 4|33t & soxhlet % 7]l A]
methanol 23 244}7F ¢ SLSE F#2% AA ¥
A& 5= v)uk-g 4714HAA), homo PMMA 2 graft
polymer® 741 %! gross polymer-& 1o A3 249
ulol w2} graft polymers E2)slsdct

4 2} gt e &2

H Hgell A 22 gross polymerE Azge] Eoj
FARA o] Ao KIF 20~30%7} HEE 3
=9l %o methanolE volnE 10~15%7} ===
7}sle] mjukg °L7J*‘}° £-2117]3 gp % homopo-
Ao odgr)

o] AXMEE Ao FFHTo HAXA volBE
65%7} 2 wi7bx] wutslwH A acetones 7}t
phase inversionA]%] t}& oi}sle] AAHE-S 484
7t %9k benzene& ©]4-% soxhlet 3% 7] 2 homo-
polymerE 2}‘——"‘5%}01 7422 homopolymergf o 2
stttk FEA| 72 72217 oo Q3| v]Ele
48717 ol = /‘]7}— @E& = g

FZE F2 AE 40°CAA AFAZE gp=

lymers %

0

N

otk

2.5 Coupling®|& Graft Polymer
240149 e wpgjer &
= Bo| F47bsE gp ¥ FAF Ebew
o B2 FE3lo] B4 gpE methanol2 3
XA couplingA 24 33t 7ol 23] A
branched PMMA(b-PMMA)E-S #Alsle] ZA1S-
AR shul Do o5t WFRAIeES AR
staitk couplingl =2 A48 gpe] 42 Table 17}
Zhc}

7 FHAE

n, M
ol
o,

=
pr

32,

N

Table 1. Characteristics of graft polymers as coupling
agent

Type of graft

polymer gp-1 gp-2 gp-3 gp4 gp-5 gp-6

Composition of
b-PMMA (wt%)
Composition of

15.13 13.25 11.01 9.02 725 5.10

84.87 86.75 88.99 90.98 92.75 94.90

g-AA (wt%)

M, of gPMMA

(X10% 12 11 09 07 06 04
Branching frequence

(X10°g ' g-p) 13 12 12 13 12 13

*b-PMMA: branched PMMA, g-AA: grafted alginic acid,
M,: viscosity average molecular weight.
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Fig. 2. IR spectrometer.
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Table 2. Effect of concentration of aqueous graft pol-
ymer (gp-1) solution on the amount of graft polymer
adsorbed on the montmorillonite powder

Initial concentra-

tion (mg/l)

Adsorbed amount

(mg/l powder)

*1 liter of each powder was treated with 2.5 liters of
corresponding graft polymer solution for 30 min at 20°C
and 60 rpm agitation. Montmorillonite: 100~80 meshes.

160 80 40 20 10 6 2 15

49 40 35 32 30 28 24 24




2+ 71 4L-PMMA Graft Polymer

Table 3. Effect of treating temperature on the amount
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mg/l) at 60 rpm agitation. Montmorillonite: 100~80
meshes,
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Fig. 7. Schematic representation of adsorption of
graft polymer different in composition and M,
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), b-PMMA (—).
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Fig. 8. Schematic representation of PMMA adsorp-
tion in solvent on the powder surface coated
with graft polymer; g-AA (Z_), b-PMMA
).

Table 4. Effects of graft polymer characteristic on
the amounts of graft polymer adsorbed on the powder
of montmorillonite and on the amount of PMMA ad-
sorbed on the powder coated with corresponding graft
polymer

gp-1 gp-2 gp-3 gp-4 gp5 gp-b

Adsorbed amount

of graft polymer 24 23 22 20 19 17
(mg/l powder)
Branching (X 10°)
Adsorbed amount
of PMMA
(g/100 g powder)

*1 liter of each powder was treated with 2.5 liters of
corresponding graft polymer solution (each concentra-
tion-1.5 mg/!) for 30 min at 20°C and 60 rpm agitation.
Each powder (100g) coated with corresponding graft
polymer was treated with 1 liter of 5% PMMA acetone
solution for 30 min at 20°C and 60 rpm agitation. Mont-
morillonite: 100~80 meshes.

312 276 264 260 228 221

234 230 225 221 218 214
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Table 5. Effects of treating temperature and solvent
for PMMA on the amount of PMMA adsorbed on
the montmorillonite powder coated with graft polymer
(gr-)

Treating temperature (°C) 20 30 40 50
Adsorbed amount of 234 254 278 322
PMMA (g/100 g powder) 2.73)

*Each powder (100 g) coated with graft polymer (gp-
1) was treated with 1 liter of 5% acetone solution
and 5% benzene solution (parentheses) for 30 min
at 60 rpm agitation. Montmorillonite: 100~80 meshes.
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PMMAZ®) radial direction .29 stretching &4}te]
#xsta), wiar=s}t aE]o] PMMA F3te] &
7}8}0 acetone Bl oF w4l benzene?] 7-$7}
o} we =ke] PMMAYE &3k}
o]tz e A& Table 5914 & 4 4l
IZ2Y4E Fiateko] Zrkgivke A& PMMA
9] &abo| radial directionell4 Yeojdtl= 247}
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3.6 20| I} F4EE! Montmorillonite Pow-
dertf| E&E/= PMMAZO| olxl& P&

gp-le® whEakE coating®l  montmorillonite
powderell ¥5& wejsle] PMMA £1-& A=l
u, dggt whel o] FEIF FEFE, AGH
Zhel o §743] B %2 PMMAZL %—}5““/]’
Al&le] AuZ Table 694 Jehfgich

Table 6. Effects of concentration of PMMA acetone
solution on the PMMA amount adsorbed on the mon-
tmorillonite powder coated with graft polymer (gp-1)

Concentration (%) 3 5 7.5 10 15
Adsorbed amount
of PMMA

(g/100 g powder)
*Each powder (100 g) coated with graft polymer (gp-
1) was treated with 1 liter of corresponding PMMA

acetone solution for 30 min at 20°C and 60 rpm agita-
tion.

165 234 317 489 808
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1. Emulsion graft =%o]A graft efficiency=
MMA ¥x9] Z7}el we} Fraske v, SA con-
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version, MMA conversion ¥ % graftinggt-2> 5
=9 tEo] F7kstgch

2. BAZ graft polymer?] =&Yellx el
= iAbe} 2EAde] Bl & FE4l grafted algi-
nic acid7} {iARE FAste] FAFL L4
L5 2 Fxo v s FEAt F3 o)A+ bran-
ched PMMA=®] 2Ado] & graft polymerd-& %
7hetel A T2 FdelAe 285 FFe] o
oytr}.

3. %% N3 A4S PMMAS) acetone %
dog 2l uw PMMAE JAEdHe)] djs}e] ra-
dial W&o 2 FA=" Fi=E= PMMA =2 &
dol Fx B ko vl she, &Heo] fa5e
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