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Abstract

Graft copolymerization of methlymethacrylate(MMA) onto sodium alginate(SA) aqueous
solution by sodium metaperiodate(NalO,) as an initiator was carried out with the variation
of the reaction time, the reaction temperature and the concentrations of initiator and
monomer.

The results obtained were as follows;

1. SA was easily separated from the reaction mixture of homopolymer, graft polymer
and sodium alginate ungrafted by the treatment of concentrated boiling Na,PO, solution
with the small amount of Na,SO, to the mixture and then isolated as the acid form by
acidifying the salts solution containing SA.

2. The amount of graft polymer was larger than that of homopolymer below 70°C
whereas above 70°C the amount of homopolymer was larger.

3. The sum of each amount of graft polymer and homopolymer was always increased
with increase of the reaction time, the reaction temperature and the concentrations of
initiator and monomer.

4, With increase of the concentration of initiator, the graft efficiency was increased
below 70°C while decreased above 70°C.

5. Graft copolymerization of MMA onto SA in aqueous solution was carried out without
initiator.
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Fig. 1. Effect of the reaction time on the graft
polymerization.
Polymerizing conditions: SA 2.00g(1/30%
solution), NalO, 0.50g, MMA 12ml, 70°C
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Table 1. Graft polymerization with the reaction time
Polymerizing conditions: SA 2.00g(1/30% solution), NalO, 0.50g, MMA 12ml, 70°C.

Re%z_lction Gr aftp;l) lymer Grlaft Hcimopo- Iqﬁlf\;i%i Grsaff\ted Ugrezsiz- foIja_ft
ime polymer ymer te efriciency
(hr) [Homopolymer ") (&) (&) ® (®) )
0.5 0.48 0.31 0.17 0.26 0.05 1.95 60.47
1 0.63 0.42 0.21 0.32 0.10 1.90 60. 38
2 1.13 0.79 0.34 0.53 0.26 1.74 60.92
3 1.55 1.05 0.50 0.70 0.35 1.65 58.33
5 2.12 1.41 0.71 0.88 0.53 1.47 55.35
7 2.24 1.52 0.72 4.86 0. 66 1.34 54.43
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Table 2. Graft polymerization with the amount of initiator.
Polymerizing conditions: SA 2.00g(1/30% solution), reaction time 3hr, MMA 12ml, 60°C.

Grait polymer| R G
Amount Graft Homopo Grafted Grafted [ Unreacted rraft
of initia-{p, - A% polymer lymer PMMA SA SA efficiency
tor (8) | %y ] @ (2) (g) (8) () (%)
0 0.41 0.05 0.36 0.40 0.0L 1.99 10.00
0.05 0.60 0.25 0.35 0.2 0.0 1.95 36.36
0.10 0.68 0.33 0.35 0.23 0.10 1.90 39.66
0.30 0.99 0.62 0.37 0.44 0.18 1.82 54,32
0.50 1.37 0.80 0.57 0.60 0.20 1.80 51.28
1.00 1.77 1.12 0. 65 0.79 0.33 1.67 54.86
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Fig. 2. Effect of the amount of initiator on the
graft polymerization. Symbols are the
same as in Fig. 1.
Polymerizing cooditions: SA 2.00g(1/30%
solution), reaction time 3hr, MMA 12m]},
60°C
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Table 3. Graft polymerization with the amount of MMA.
Polymerizing conditions: SA 2.00g(1/30% solution), NalO, 0.50g, reaction time 3hr, 70°C

Graft polymer

Amount Graft Homopo Grafted Grafted | Unreacted Graft

of MMA Hom(’;g:gymer polymer lymer PMMA SA SA efficiency
(ml) () (2) (®) (2) () (8 (%)

2 0.51 0.29 0.22 0.26 0.03 1.97 54.17

6 1.10 0.68 0.42 0.55 0.13 1.87 56.70

10 1.42 0.87 0.55 0.62 0.25 1.75 52.99

14 1.64 1.09 0.55 0.80 0.29 1.71 59,26

18 1.74 1.13 0. 61 0.83 0.30 1.70 57.64
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Polymerizing conditions: SA 2.00g(1/30%
. solution), NalO, 0.50g, reactiontime 3hr,
70°C.
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Fig. 4. Effact of the reaction temperature on the
graft polymerization, Symbols are the
same as in Fig. 1.
Polymerizing conditions: SA 2.00g(1/30%
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Table 4. Graft polymerization with the reaction temperature.
Polmerizing conditions: SA 2.00g(1/30% solution), NalO, 0.50g, MMA 12ml, reaction time 3hr

Reaction Grafta;;lc:ilymer Glraft Holmo- %ﬁlf\}ﬁg Grg{ed Unrngxzted Gfrfa_f;:
tempera- polymer polymer efficiency
ture ("C)omepslymer) ) (&) (®) (8) (&) (%)
50 0.78 0.55 0.23 0.30 0.25 1.79 56. 60
60 1.37 0.80 0.57 0.60 0.20 1.80 51.28
70 1 61 1.05 0.56 0.77 0.28 1.72 57.89
80 1.63 0.58 1.05 0.48 1.10 1.84 31.37
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