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Abstract A method for the development of a super hard hydrogel at the high water absorption state is proposed
synthesizing 2, 3-butanedione-o-methacryloyl oxime (BMO), studying its photolysis character, and intending to
photoinduced graft copolymerization of vinyl acetate onto combined poly MMA-BMO.

Rapid photolysis reaction for BMO was occurred at the rather long range that was even to 360nm wavelength.
The photolysis reaction rate was found first order to the BMO mole concentration. Photoinduced graft copolymer-
ization of vinyl acetate to PMMA was never happened, but the reaction to poly (MMA-co-BMO) took place very
nicely at the same conditons. Graft ratio was found bottom low at the start of the polymerization, but in process
of time it was achieved rapid growth as similar manner as that of polymerization curve in the bulk polymeriza-
tion.

The rate of photoinduced graft copolymerization has been shown some linearity to the root mean square mole
fraction of BMO.
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Figure 1. Schematic diagram of photolysis apparatus.
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Figure 8. Time-log(a-x) curve for photolysis of

BMO.
solvent : n-hexane
concentration : 10 *mol/!
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Table I Irradiation Time vs. Absorbance for
Photolysis of BMO

time (min) ax10™ | (a-x) X107 log (a-x)
0 1.64 1.21 4.082
10 1.38 0.95 3.977
20 1.14 0.71 3. 851
40 0.93 0. 50 3. 698
60 0.76 0.33 3.518
390 0.65 0.22 3.342

150 0.46 0.03

210 0.43

a : absorbance
x : absorbance for 210min.
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Poly (Methyl Methacrylate)<]] v] &t Vinyl Acetate 8] =z} za]Z ¥

Table I. Solution Copolymerization of MMA with BMO.

Run Monomer mé{‘[eonf::éf;on Initiat?r Time Con- Nitrogen Copronlgrx:er‘
No| MMA BMO | M) A,IBSi\ solvent | gy | Version vsp Ctzr;;e)nt fraction Remarks
Mi(g) Me(g) }—(‘MT-F——(,M_Z) 8 ” m—
1| 1.8070] 0.3381 0.1 0.0328Benzene | 16 71 0.28 1. 76 0.1%
2| 541929 1.0131] 0.1 0.0492Benzene | 18 8 0.3 146  0.109
3| 1.6193| 0.6776 0.2 0. 0328 Benzene 16 Gel formation
4! o0.7973 0.3387 0.2 0. 0164%DMF* 16| 53 lo.14 317 0.%8
51 1.2349 1.3532 0.4 0. 0329|Benzene 16 Gel formation
6| 0.5019 0.6733 0.4 0. 0164 DMF* 16 73 '0.23 494  0.457
7 0 0.5769 1 0.0164Benzene | 16 | Gel formation

* dimethylforamide.
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Figure 4. NMR spectrum of poly (MMA-co-BMO).
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Figure 5. NMR spectrum of poly (MMA-g-VAc).
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Figure 6. Time-Percent Graft Curve for Graft Co-
polymerization of Vinyl Acetate to Poly
(MMA-co-BMOQO) and PMMA. (polymer) =
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Figure 7. Viscosity-percent graft curve for graft
copolymerizaton of vinyl acetate to poly
(MMA-co-BMO).
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Figure 8. Time-viscosity curve of various polymers.

Table W Graft Copolymerization of Vinyl
Acetate to Poly (MMA-co-BMO)

(Tmlirxr:)e % graft NC(O%t)ent vsp
0 0 1.5 0.36

° 0 - 0.16

8 51 0.8 0.21

10 211 0.6 0.2

12 306 o %

14 471 0.2 0.5

7 647 0.2 0.54
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Table V. Effect of BMO Mole Fraction on

Polymerization Time.

BMO |[Co- Vinyl .
Saﬁgle mole | polymer| acetate t(lgel:) 56 £
fraction g (ml) gra
1 0.109 0.242 5 80 500
2 0.267] 0.235 5 820 490
3 0.458  0.239 5 780 495
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Figure 9. Time c curve for graft copolymerization
o

of Vinyl Acetate to Poly (MMA-co-BMO).
C : BMO mole fraction of sample
C; : BMO mole fraction of sample Nol.
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