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Abstract: Using NaBH-diglyme and NaBH;-CoCly-diglyme systems methyl methacrylate
(MMA) was polymerized alone and copolymerized with styrene.

The overall activation energy of the homopolymerization reaction was found to be 11.25
kcal/mol. The change of percent conversion and the number average molecular weight was
studied in various conditions with time, temperature and concentration.

The comonomer reactivity ratio of MMA (M;) and styrene (M) was found as r1=0. 49,
r2=0. 76 respectively by Fineman-Ross equation.

The tacticity of PMMA was heterotactic in NaBH,-diglyme system and syndiotactic in
NaBH;-CoCly-diglyme system.

From above results, the mechanism of polymerization was discussed and concluded that
in NaBH, system the polymerization was proceeded through the interaction between monomer
and catalyst and in NaBH;-CoCl; system that was initiated through radical mechanism.
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Figure.1. Relationship between conversion (%) and

concentration of initiators for the polymeri-
zation of MMA in diglyme at 50°C.

notation initiator polymerization time
O NaBH, 5 hours
PY NaBH, 17
A NaBH,;-CoCl,* 5
A NaBH4-CoCl,* 17
*[NaBH,] =[CoCl,] '
*MMA] =4. 7mol/!
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Figure.2. Relationship between conversion (%) and

the molar ratio of [CoCly)/(NaBH,) for the
polymerization of MMA in diglyme at 50°C.
Polymerization time : 1. Shours

[CoCly]/[MMA]=5. 0X107*
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Time-conversion relations for the polymeri-
zation of MMA initiated by various concent-
rations of initiators in diglyme at 50°C.
[CoCl2)/[MMA]=5.0x107*

O : [NaBH,1=0

X ¢ [CoCly]/[NaBH,;]=40
A 2 [CoCly]/[NaBH ] =4
O : [CoClz]/[NaBH,]=2

Figure. 3.
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Figure.4. Time-conversion relations for the polymeri-
zation of MMA initiated by various concent-
rations of initiators in diglyme at 70°C.
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Figure.5. Temperature dependence of Rp for the
polymerization of MMA initiated by NaBH,
~-CoCl; in diglyme.
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Figure.6. Molecular weight dependence on time,

temperature and concentration of initiators.

A : [MMA]=4. 70mol/!

[CoCly]=2. 35X 10-mole/!
polymerization temperature : 50°C
polymerization time : 35hrs.

O : [MMA] =4. 70mole/!
[NaBH4]=[CoCls]=2. 35X 10 >mole/!
polymerization temperature : 50°C

X : [MMA]=4. 70mole/!
{NaBH,]={CoCl;]=2. 35X 10 3mole/!
polymerization temperature : 70°C
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AA e 2 Faigd

&4, 845 FEA 7 MMASL styrened] ¥
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Table 7. Copclymerization of MMA (M;) and Styrene
(Mz) in Diglyme at 50°C.
[CoCl]=1.8X10™%mol/Z
[NaBH;]=6. 0X10™*mol/!

Monomer composition Copolymer composition*

in mole fraction Conv- in mole fraction
ersion
MMA Styrene (%) MMA Styrene
0.21 0.79 (.6 0.173 0. 827
0.21 0.79 1.4 0.116 0. 884
0.32 0. 68 0.9 0. 189 0. 811
0. 42 0.38 1.8 0. 323 0.677
0. 42 0. 38 0.6 0. 258 0. 742
0.52 0.48 1.3 0. 353 0. 647
0.52 0.48 0.4 0. 333 0. 667
0.62 0.38 0.6 0. 458 0. 542
0.62 0.38 1.5 0. 450 0. 550
0.72 0.28 1.8 0. 547 0. 453
C.81 ¢.19 2.1 0. 657 0.343
0.81 0.19 1.0 0. 583 0.417

*Measured by NMR spectroscopy (scivent : CDClg)
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Figure.9. N.M.R. spectrum of PMMA initiated by NaBH;-CoCl,.
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Table . Structural Characterization of PMMA Poly-

merized by Various Catalysts.

Tacticity (triads) %

Catalyst

S H I
LiAlH,(14) 8 12 €0
LiAl-CoCl,(14) 80 10 10
NaBH, 36 50 14
NaBH;-CoCl, 66 30 4
n-BuLi(14) 52 35 13

3-9. et MiFtLIE

MMAe] LiAlHF zshs THF g9 1)
AN A2 EH S do] 29 carbonyl stretching
band”} MMA =& 34 AR 20em™ A=
%2 frequencyql 1732cm7'ell Al Yehde}. o]
= Li*$} carbonylr] Atele} gt Zx#%E =
Folt}, ze} NaBH,S| A $elle A4 =9
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