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Abstract: The polymerization of methylmethacrylate (MMA) was carried out by using
acrylanilide (AA)-copper (II) ion-carbon tetrachloride (AA system) and polyacrylanilide
(PAA)-copper (II) ion-carbon tetrachloride (PAA system) in distilled water at 85°C. The
copolymerization of MMA with styrene (ST) was also carried out at the optimum concen-
tration of each component of the PAA system for the polymerization of MMA. The yields
of polymerization of MMA were changed with the variation of the concentration of the
components of the AA system and the PAA system, and were considerably high. This
result seems to indicate that these systems reveal a catalysis for the polymerization of
MMA. The reactivity ratios for the copolymerization of MMA-ST by the PAA system were
similar to those for the typical radical copolymerization of MMA-ST. This result suggests
that the polymerization of MMA by the PAA system proceeds with radical mechanism.
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Fig. 1. NMR spectrum of AA in CDCl,.
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Fig. 2. NMR spectrum of PAA in d-6 acetone.
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Fig. 3. Polymerization of MMA by the AA and
PAA systems at various AA and PAA
concentrations (85T for Shr., (MMA] =
9.4mole/ 1, (Cu**)=1.7X10""mole/ 1,
CCl, 0.5ml, H;O 5ml).

Polymer(Korea) Vol. 10, No. 1, February 1986



Fejotayobdels ~

A7E MMA Fdholl £of 2H8-3 el & o2
dzsiel. &, AA I PAAZF MMAEES A
A" e AT Yol aAE oz
F5soh. = MMA S| glef 4 AA % PAA
o HAFE2 € A A Hozg o
of ol&o| MMA F¢toll ZAlsted S4ES 4

43he AT 42 e Aoz gasich
AA% Tt ZolA) Bl PAAS Tdsts

I7h 44 £ FE42L vebia o
LA EE ebhE Folde o

T
ba
!

I.
b

S8
Algl & 4 A, of ng=tg e PAA 9 pen-

dent7l2] HFgsbel & + Aok d AA 9
PAA® 557t 22 1.6X 10 mole/1 % 1
X107 mole/1 oj4to] sl Fit£go A3t
ol ol AL Fel () ol &3 Ahdsfetss] of
< LASA st A Fo| o] HEHN A3 AL
& 4 At AA Y PAA S 5= AMass A

o 2 o|°°a FE g Aol £ olgel
4 Ao ;

].

OH E'owﬂk Tl (0)ol& 2E

AYREY S ﬂs}‘ﬁ% = E 2] go}a] 2]
FTEHst & FTgFE2 Hils Eejolg
obrle] o Fx o]aboll 4= zt4spich =
KojiEZNxs L-slQdarelylolelo 2029} %a}
() ol 2% o]-&3le] o}ad 2 EYS Fits)
A& o L-sidteldoltialza22 59
Shel] & THFE2 HIE oG4 2 o282
ol oAwFE oj4tell 4+ 43k Fig.4
Fig. 5= e (l[)o]22] of2] Wsl 9 43}

iu

E'l'—'}--gl ookgl ‘ﬂﬁl‘q] o & %ﬁ' '%% %‘%E_a“}
Holjeh, Fig. 4 % Fig. 5014 o 4= o= u}

o} 7ol el ([) o129 F=7F 1.8X10*mole
/1 7k Fel () o]-&2 FE57bell e} &
ol 57 ek ik, <bdstetAE 05
ml7b 2| & <podgleb4 o FE5 bl =t Fg
F8o] F7hskadet. of Azz Hol Fe([)
o] 3 «}olslel4A % MMA T30 M4 F2 4
Aell BAZF e Ao2 Hae £+ Ut T

#2I0] #1049 ~ 13 19864 2 Y

Tef (1) ol — <hodshebtAlol] 213k ol giofelm el o] B o] F3)

1001

o N

5 ™
2
> 40
20
0 1 1 1 .l
0 1.0 2.0 3.0 4.0

Cu*? (mole/1) X 10?

Fig. 4. Polymerization of MMA by the PAA sys-
tem at various cupric ion concentrations
(85C for 5hr.,, (MMA]=9 4mole/1,
(PAA)=1.2X10"*mole/1, CCL0.5ml,

H, O 5mi.).
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Fig. 5. Polymerization of MMA by the PAA sys-
tem at various carbon tetrachloride con-
centrations (85C for 5hr., MMA=9 4
mole/1, PAA=1.2X10"*mole/1, (Cu** )=
1.7X10"*mole/1, H,0 5ml.).
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Fig. 6. Copolymer composition curve for the sy-
stem MMA-ST.
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Fig. 7. Fineman-Ross plot for the copolymeriz-

ation of MMA and ST at 85C (F=(M,)
/M;) and f=(m,)/(m,)).

Table 2. Reactivity Ratios of MMA(M,) and

Styrene (M, ) STM,)
Run Monomer feed *09% Copolymer Initiator Temperature 5 .
o, My) | (My) it (my) {my) (T)
mole% | mole% | Copolymer | mole% | mole% AIBN (radical) ' 60 0.46 0.52
1 87 13 21 67 | 3 SaCl, (cation)™ 20 0.1£0.5] 10.5+0.2
2 71 29 16 54 46 CH;MgBr (anion)" -30 14.0£2 {0.05%0.02
3 54 46 14 43 57 this PAA system 85 0.23 0.80
4 37 63 10 KYJ 68 14) Data of Lewis
5 16 84 5 17 83 15) Data of Landter

% The rest of the sum of carbon and hydrogen %.
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16) Data of Dawans
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