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Abstract

The rheological properties of biopolymers produced by Bacillus sp. K-1 and its mutant strains(KM-21,
KM-83) were studied at the temperature manges with 20~80°7C, at the concenration of 2~6%, at the pH
rmanges from 3.0 to 9.0 and at the shear rate of 9.3-930sec’. The apparent viscosity of biopolymers was
decreased with increasing shear rate, and thereby biopolymers showed pseudoplastic characteristics. It was
found that the apparent viscosity models respected to temperature, concentration and both ternperature and
concentration were expressed by Arrhenius Model, Exponential Model and combined of the above two
Models. Therefore, the apparent viscosity could be predictable by Amhenius and Exponential Models with
high R*.
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Table 1. The Composition of culture media for
the biopolymer production

Inpredients Concentration(%)
Sucrose 8.0
MS.G* 2.0

NaH2PO4.2H7_O 04

MgS04.7HO 0.08
Biotin 0.3g/ml

pH 6.0

*MSG; Monosodium glutamate
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where, 4 : Apparent viscosity, Pa - s

Fa : Activation energy of flow, J/kg - mol
R : Gas constant, J/kg - mol - K

T : Absolute temperature, K

C : Concentration, %

A, k, n : Experimental constants
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Fig. 1. Influence of shear rate on the apparent
viscosity of poymers at 20T, 4% and pH 7.0.
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Fig. 2. Effects of temperature on the apparent
viscosity using Arrhenius model.

Table 2. Effect of temperature on apparent
viscosity of polymers using Arrhe-
nius model at various concentation

Concen Viscosity Model Constants Correlations

Sample -tration A Ea coefficients

(%) (x10' Y/kgmole) R’
2 0.0489 1917 09768
KM-21 4 01823 1815 0.989%
6 02436 2183 0.9381
2 0.3139 1.787 09523
K-1 4 5609 1.284 0.9834
6 1915 2119 0.9586
2 3.7670 1.061 0.9933
KM83 4 376289 0899 0.9628
6 398.5368 0.572 0.9586
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Table 3. Effect of temperature on apparent
viscosity of polymers using Arrhenius
model at various pH

Viscosity Model Constants ~ Correlations

Sample pH A Fa coefficients
(x10* K/ ke mole) g
30 0024 2081 09868
50 00001 4437 0995
KM2L 20 0183 1815 09896
90 01639 1706 09326
30 01894 1934 09874
Ky 50 0w 2904 09637
70 56091 1285 0.9834
90 15653 1562 09664
30 00202 212 09620
50 05135 1.926 09725
KM8 7 37478 08% 09628
90 926213 0803 09837
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Table 4. Effect of concentration on apparent viscosity of biopolymers using Exponential and. Power

law model at various temperature

Power law Model

Sample Temperature Exponential Model
(T) A k R’ A n R*
20 23.0231 0.7459 0.9532 16.6798 2.5620 0.8624
KM.21 40 27.6520 0.5342 0.9965 20.8155 1.8759 0.9435
60 10.7941 0.6578 0.9846 7.8177 22894 0.9284
80 8.1989 0.6623 0.9794 5.9733 2.2985 0.9162
20 84.7664 0.7675 0.9514 63.5864 2.6018 0.8134
K1 40 65.6672 0.7274 0.9562 47.7939 2.5011 0.8788
60 17.2825 0.9289 0.9964 10.4510 3.2692 0.9572
80 46.8616 0.6256 0.9642 35.3571 21575 0.8816
20 84.3858 0.6675 0.9978 54.0116 24150 1.0000
KM.83 40 61.4239 0.6981 0.9862 37.7618 2.5409 1.0000
60 474273 0.7062 0.9876 29.2535 2.5636 1.0000
80 32.5735 0.7607 0.9936 19.9673 27373 0.9981

Table 5. Effect of concentration on appa- rent
viscosity of biopolymers using Exponential
and Power law modelat various pH
Exponential Model Power law Model
A k R A n R’
3.0 173137 06043 08867 141229 2.0310 0.7789
50 183641 0.7102 09778 130710 24649 0.9154
70 23.0231 07459 09542 16.6798 25620 0.8624
9.0 245570 0.6347 08468 203890 21117 0.7236
30 466839 06200 09944 33.3514 21825 0.9568
50 593231 07963 09765 40.9151 2.7565 0.8992
70 847664 07675 09132 63.5864 2.6018 (.8188
90 58609 0.7753 09836 39.6503 2.7062 0.9233
30 36895 09027 09954 23043 31630 0.9442
50 546418 07278 09821 33.2215 2.6418 1.0000
7.0 843858 06678 09962 54.0116 2.4150 1.0000
9.0 107.1039 0.7057 0.9441 620598 2.6085 0.9968
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Fig. 3. Effects of concentration on the apparent
viscosity using Exponen- tial model.
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Table 6. Effect of temperature and concen-

tration on apparent viscosity of
biopolymers at various pH
Viscosity Model Correlation
Sample pH Constants coefficzients
A k B R
30 310615 03597 68 0.9365
M2 50 675 07628 -1311 0.9460
70 237187 06500 4&4 0.9611
90 267476 03827 576 09578
30 24471 0451 388 0.9375
K1 o0 40268 07382 917 09697
70 208119 0763  -267 0.9430
90 371589 07536 843 0.9400
30 29129 05320 748 0.9836
KM 00 268246 07798 530 09664
70 101536 07081 082 09847
90 13095 07411 006 0.9460
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