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Rheological properties of starch ferulic acid polymer prepared

by twin-screw extrusion technology
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Abstract: The starch ferulic acid polymer were prepared by twin-
screw extrusion technology, and changes of were studied, inclu-
ding the rheological properties, shear thinning and thixotropy.
The results showed that after gelatinization of starch ferulic acid
polymer, the paste conformed to the power function Ostwald de
Waele model, showing the characteristics of pseudoplastic fluid.
With the apparent viscosity increased with increasing of fluidity,
the paste obeyed the shear thinning. The thixotropy increased
with the increase of sample concentration.
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Table 1 Test design of factor level
e Koy BRRE/ BT/ o] 2 1R
% C (remin~ 1) TR/%
—a 25.0 100.0 170.0 0.5
—1 30.0 110.0 200.0 1.0
0 35.0 120.0 230.0 5.0
+1 40.0 130.0 260.0 10.0
+a 45.0 140.0 290.0 15.0
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Table 2 Six-stage screw temperatures C

B th i 2 # Bl
100.0 36/51/67/75/90/100
110.0 36/51/75/90/100/110
120.0 36/51/76/95/110/120
130.0 36/67/99/103/120/130
140.0 36/67/99/112/130/140
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Figure 1 Rheological curves of different content

of samples

B AEETUEAFERARNENITRBERTHERAR

SRR ) BY D S b il k. BE G IR O K
FE SIS B 2R B W FOF 2%, U NPS,.EPS,.L-PS/FA,
M-PS/FA 5 H-PS/FA J¢ J¢ by Bl 2 2 ik 34 )& F 3 48 1 %
45 BY VI g B8 T R 2/ T 8T U1 R0 L ul B B R
SR PR . 2B U)K AR R B B Y0 B T A
o 258 1% TS 70 T P 1 8 DT 485 O, e 3 vy, AR A BRI 5
[/ — B9 5 3 R BT YN g 6 R A T T R

MR AR © = ky” XA &I ATBLE AR
#JE F NPS,EPS, L-PS/FA, M-PS/FA 5 H-PS/FA ff)
TR AN 3% 3 fron. B3R 3 Al M. W ahiT s BN
0.876 6~0.998 3, Pt W 7y BE4ULG BB i » W] DL RAE JARAT
Ho BE B RN HEAT B R B e KRR W8 &
Bn AW/ 5 24 A IR i (AN 3k 50 9.0 5D L & BT
AN W B I S B AT g 48 B I UG GRS 3R A W B R AR
T L Bl 2 5 B A A Y I B R A B e v
X A IS 8 B TE R A AR R E T S BLA .
i HL AR D 2 5 ) i Hy T 5 Ak T T B B4 T IR Y A
HAEA B T4 & — B B AT

®3 TRREHERPRE

Table 3 Rheological model of different concentration

Ostwald-de Waele 57

e iz FE b
k/(Pa+s") n R?
NPS 0.346 0 0.703 1 0.977 9
EPS 0.081 0 0.688 3 0.990 0
3.0%  L-PS/FA 0.039 4 0.864 9 0.997 0
M-PS/FA 0.076 6 0.883 1 0.988 6
H-PS/FA 0.090 0 0.902 6 0.983 1
NPS 0.364 8 0.694 2 0.998 3
EPS 0.124 1 0.804 7 0.993 7
6.0%  L-PS/FA 0.143 8 0.825 5 0.998 0
M-PS/FA 0.211 0 0.803 2 0.993 3
H-PS/FA 0.599 6 0.676 7 0.995 1
NPS 27.273 0 0.275 1 0.972 0
EPS 0.311 4 0.571 9 0.876 6
9.0%  L-PS/FA 11.724 0 0.358 0 0.975 7
M-PS/FA 20.239 0 0.324 3 0.990 5
H-PS/FA 29.617 0 0.297 2 0.995 0
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Figure 2 Apparent viscosity curves of samples
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Figure 3 Thixotropic curves of samples
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Table 4 The thixotropic ring area of sample under the
Ostwald-de Waele model Pa-s

W/ % NPS EPS L-PS/FA M-PS/FA H-PS/FA
3.0 797 464 160 184 286
6.0 20 324 2143 206 661 1277
9.0 31623 3922 859 1137 6 501
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