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ABSTRACT : Poly(methyl methacrylate) (PMMA) particles, denture base resin, were synthesized by suspension
polymerization through control of polymerization conditions (stabilizer concentration, co-monomer con-
centration, and the agitation speed) and evaluated changes in molecular weight and particle size. We also
investigated their mechanical properties of compression-molded samples which were from synthesized polymer
powder mixed with methyl methacrylate (MMA) solution. under the condition of volumetric ratio as 2:1(PMMA
powder and MMA solution). The results shows that the mechanical properties were mainly affected by particle
size over 100 um (in particle size) and by molecular weight under 100 pm (in particle size). From these results,
we concluded that the most appropriate particle size of PMMA powder for heat-cured denture base resins is
around 100 pm. and its molecular weight is around 300000 (M,).

Keywords - PMMA particle, suspension polymerization, poly(vinyl alcohol), denture base resin, particle size.
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Figure 1. Schematic diagram of round bottomed glass reactor
and three layered four-bladed propeller type impeller.

Table 1. Reaction Conditions for Suspension Poly-
merization of MMA and MMA/Comonomer

code  stabilizercon water MMA n-BuMA agitation speed

name (gl water) (L) (mL)  (mL) (tpm)
A-l 0.5 3 300 - 400
A-2 1 3 300 - 400
A-3 1.5 3 300 - 400
A4 2 3 300 - 400
A-5 3 3 300 - 400
B-1 2 3 300 - 200
B-2 2 3 300 - 300
B3 2 3 300 - 360
B4 2 3 300 - 420
B-5 2 3 300 - 480
C-1 2 3 285 15 360
C2 2 3 270 30 360
C3 2 3 255 45 360
C4 2 3 240 60 360
C-5 2 3 210 90 360

E0H, #2748 AsE, 20039
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Figure 3. Cumulative particle size distribution (a), normal particle
size distributions (b) and average particle diameter (d, ¢) as a
function of PVAL concentration in A series.
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Figure 4. Cumulative particle size distribution (a), normal
particle size distributions (b) and average particle diameter (d, c)
as a function of agitation speed in B series.
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Figure 5. Effect of n-BuMA concentration on cumulative
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(b) and average particle diameter (d,, c) of C series.
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Figure 6. 'H-NMR spectrum of MMA/n-BuMA copolymers.

Table 2. NMR Peak Ratio Between MMA and n~-BuMA
in Copolymer

B3 C1I €2 C3 C4

peak area ratio (43 gppm/44 oppm) 1 1 1 1 1
peak area ratio (A4 oppm/A3 6ppm) 0 0.0605 0.0793 0.1065 0.1202

105 707 650 588 563
estimated T,(°C)

eq. 2 105 953 927 893 877
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Polymer (Korea), Vol. 27, No. 5, 2003

o HFE L, ot 2 DA Tl
ok 2E WY FEA L= A Weld 78 A
w27 Yehda, A @ 7 ek ol et
W Hel, ¥ Aoz 7 zkel W o] EAls}

130

120 l
= L
E 110
A
=
o 100 1
=)
£
90
—

Rl
5

0 4
g
=

7

LU I 1S

Al A2 A3 A4 A5 B2 B} B4 Cl1 C2 C3 CdControl

3200

3000
=
% 2800 4 %

w
= 2600 A
=
<
S
= 2400 4
g
£ 2200 4
3}
=
2000

MANINIRTRINT NIRRT

Al A2 A3 A4 A5 B2 B3 B4 C1 C2 C3 C4Control

Figure 7. Flexural properties of PMMA based denture base
material (PMMA based particles made by suspension poly-
merization) after compression molding: (a) Flexural strength and
(b) Flexural modulus.
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Table 3. Molecular Weight of Polymer Beads Synthe-
sized at Different Polymerization Conditions

code name M, M, PI
Control 313200 827400 2.64
A-1 289700 1027800 3.54
A-2 303500 856400 2.82
A-3 262100 879000 335
A4 273400 816700 298
A-5 310200 882800 2.78
B-1 - - -
B-2 289600 768000 2,65
B-3 322300 867500 2.69
B-4 215600 605100 2.80
B-5 - - -
C-1 287500 857900 298
C2 265000 791100 2.98
C3 296500 883900 2.98
C-4 294000 963400 327
C-5 - - -
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Ao RA|ut, 27 727} n-BuMAZ} H7FAo 2R A
stA] kv HUFE /HAZ FAse AL nBuMAR
sl o] B F o FAH vk 2E 2v
gioh zed HA)Y olF 337 FEst Fidke AL,
2453158t 2 F388F poly(n-butyl acrylate)/PMMA
core-shell YAFE PMMAS} Ealcsle £49 W3lE
A QAFejdet FUAA coreld  poly(n-butyl
acrylate)® 7tastAl ki B=slglS w PMMAETH
&7 7} rashs 398 Fdsi”

w3 A5, B4E wwsle] 2w A} =771 22 105,
85 um °)™ Z+7ke) M,0) 3.1x10°, 22X 10°]th AAlE
o] Az B u 277 FL B4 o & 3 4
=2 Uehiojol sht, A57) o & 2% A=E 7
A, olx WAE FAA TIAH EUH MMAS]
AAw) 2:1004E FF YA 2717} 100 pm AE=E 71E
o7 7 olake] ZrlelAE Uk A7) 1 olske ol
2} A7l A B 25 Fio)] AR R I

& AE 8498 o & vk F, wabe 34 A A
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A7 MMA®) 21 BAkEE £x7) AAy) 213 24
oA, 100 um o]t A7) A= Ao dASHA A
H3, 2 A7 YA =77} 100 um o]t A= 27|58

Achs EAFe] Wz Gl AoR Alssst

4. A8

ZAE= PVALY oFe] @olA oA A3 B3
AR L Fo] Fo] QA A7) FelAS ofnlst
E Aot} wHkEEE xAstY 4z 27)E w3 22
e ZEEr)l ARASLE AR 27|17 FelRlE
galslgich

n-BuMASLe] ZEdlol| e kA E£3EollA n-BuMA
9 2x7} ARSE Qx} 277 ARE & F AA
ol MMARTH 2 nBuMAS] &34 o2 Qlsle]
A FAL& k7= o @& PVALY F3o]
F-EojA)7) WFe) LA 277 AAE Aotk

olg A Az Az Eug B L2, 100
um A= FF YA 25 V|EeE ojnrt AL
7oA EApgFo] AAFE MAR B4l w4 Uet
womn ojntt Z Ay o EAEE A
o] YAk 2717} FAepALE J|AH EA° A Y
ehgth ol pL FHujz} 2 (PL FAM] 259 =24
oA AxH AN EUE AR o &HE Ak
HFA7)E 100 um A =7} AAHIE 2737, 100 um
s} zhe 7)o ekl gl gk iAke] A
240] AABHA A7) wlEo] FEiEr dAHA
2, wEba) i} Z7 o) B3 GeFo) viAlE = Aeojrt

ko ofp K

lll

A8 Z:E APE RARAR BALRALAY
) FHATALAY (HMP-99-E-10-0003)2] A 4lel o]
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