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Esterifying conditions to produce propylene glycol alginate (PGA) with alginic acid and propylene

oxide were determined, and physico-chemical properties of the PGA were also determined. The rate of

esterification increased with the content of propylene oxide up to 4 mole. Alginic acid containing 30%

of water showed maximum esterification, however, it was dificult to remove the surplus moisture in

the alginic acid when it cotained the moisture above 70%

Maximum esterification was taken place

when alginic acid with 44.15% of water was reacted with 4mole of propylene oxide at 70°C. The
rate of esterification of alginic acid with 50.05% of water increased up to 1 hour at 70°C, followed

by no significant increase with reaction time. No significant decrease in the

viscosity of 2-3% PGA

solution occurred, up to pH 3.0. Pseudoplastic characteristics were kept in case of 1%, 2%, 3% and

5% of PGA solution in the pH of 1.0-5.0.
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Fig. 1. Esterification of alginic acid by mole of
propylene oxide (43.2%, 70°C, 3hours).
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Fig.2. Change in lightness and 4E of PGA by mole
of propylene oxide (43.2%, 70°C, 3hours).

& Bastged £ A3 AA5 vsd ATE
Bk s olw] Az AFY ALAIE F
8le Fig. 2¢] Vepii v B850 FAESF5F

2 R4tz AERL2 S7hekglch. Fig. 3¢ pr-
opylene oxide &} E&& ZElstd W AEY =
Z EA% Addl E&o] Fe Wl AE G4
Z7betgx Fig. 19) Ao A mlFe] £ wf o ~u]
23go] FALTE AFY FE 94 Srlsle 2

% ¢ 7 ggh

2) ol AR 2350 OlXE 24te] g

71 A3} propylene oxide 8] ub-S-&- propylene
oxide 7} Al ¢4k WHE AT o] 7he Fxd
25t wbg4E 7}t o 3k wk=v}. wElA] propylene
oxide &] ZHE Lo|skAl str]9 st ¢74AE Edl
B-FA74 Hart AlDP 2 @A Ak =
& ol 3te] 28]¥ pro-

2o g8



] 2
3.5T
3-{ o
251 /
[~
22 o/
= /o/
G o__/O
o157
i)
w
>4l
0.5+
0 t + + + t t +

0 1 2 3 4 5 6 7
Mole of propylene oxide

Fig.3. Changes in viscosity of PGA by mole of
propylene oxide(43.2%, 70°C, 3hours).
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Fig. 4. Esterification of alginic acid by its moisture
content (4M, 60°C, 3hours).
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Fig.5. Changes in viscosity of PGA by moisture
content of alginic acid (4M, 60°C, 3hours).
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Fig.7. Changes in viscosity of PGA by reaction
temperature (4M, 44.15% 1hour).
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Fig.8. Esterification of alginic acid by reaction
time.
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Fig.9. Changes in viscosity of PGA by reacion time.
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Table 1. Esterifying conditions of alginie
acid with propylene oxide

Items Conditions
Mole of propylene oxide 4M
Moisture content 58.97%
reaction temperatue 70°C
Reaction time 2 hours
Esterification 35.60%
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Fig.10. Changes in viscosity .of PGA of various
concentrations as a fuction of pH.
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Fig.11. Changes in the shear stress of PGA as a
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Table 2. Correlation between the shear stress
and shear rate of PGA solution of
the various concentrations

Concentration Coefficient of

of PGA Ty correlation
1% 0 0. 6566 0.99986
3% 0 0.9216 0. 99996
5% 0 0.9273 0. 99995
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Fig.12. Changes in the shear stress of PGA in
various pH as a fuction of the shear rate.
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Table 3. Correlation between the shear stress
and the shear rate of 3% PGA So-

lution in various pH

pH of solutions  ry Coefficient of

correlation
1.0 0 0.9476 0.99978
2.0 0 0.9334 0.99956
3.0 0 0.9417 0.999¢9
5.0 0 0.9021 0.89963
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