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Fig.1 Schematic diagram of immobilized enzyme
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Tab.1 The design and results of response surface analysis
it e 2 ; i
- A AL A A
W /Cmgs Pt e PHAE /(mee
. mL ™) g )
1 —1(1) =1(1) 0¢37.5) 0(7) 12.7
2 1(5) —1(1) 0(37.5) 0(7) 26.4
e 3 —1(1) 1(10) 0(37.5) 0(7) 32.8
Fig.3 400 times the particle morphology 5 0(3) 0(5.5) -1(25) —1(4) 42.3
of the microscope 6 0(3) 0(5.5) 1(50) -1(4) 45.3
2.3 XHEBESH 7 0(3) 0(5.5) -1(25) 1(10) 43.2
FIFH Design Expert 8. 0 FA4-%F i )i i 15 11 8§  0(3) 0(55) 1(50) 1(10) 454
BOTRIEHETAMT , AR S gz 0 S1(D) 0(5.5) 067.5) -1(4) 238
R, H AT 10 1(5) 0(5.5) 0(37.5) -1(4) 49.2
11 =1(1) 0(5.5) 0(37.5) 1(10) 26.9
Y, =60.52 +12.024 + 14.67B + 1.61C + 2 1(5) 0(5.5) 0(37.5) 1(10) 51.3
0.25BD —0.20CD - 13.934> - 13. 098> - 8.05C* - 14 0(3) 1(10)  -1(25) 0(7) 53.1
8.71D". (2) 15 0(3) -1(1) 1(50) 0(7)  25.7
WTRE(2) Kfhi % AR B E e T 10 00 1U0) - 1G0) - 0(7) 561
LR TV 4 mg/ml, R 8.4 0, _11;) 322 182 ggi iy
VEL P > > Tifs b ) - )
‘fiﬂj{mgﬁ 39.3 °C,pH & 7. O’ﬁﬁfﬂi 19 -1(1) 0(55) 1(50) 0(7) 26.2
MM 68. 6 mg/g. @'fjﬂ'f'{ﬁ%'ﬁ:?,){%%‘ri'ﬁ% 20 1(5) 0(5.5) 1(50) 0(7) 54.3
WG ER H T [ A0 B8 I B, 15 2 09 B 4R 21 0(3)  -1(1) 0(37.5) ~-1(4) 23.8
H 64.4 mg/g. 22 0(3) 1(10)  0(37.5) -1(4) 53.2
BORRT 20k 2 R P ERERE B 03) 1) 067.5) 1(10) 4.3
WIORA, P <0.05 WOUBHR G E . b 2 0 U0
51 . T 4] . ) )
fp{aff[giﬁfﬁ‘ i<0. 000 1 A BALI S 26 0(3) 0(5.5) 0(37.5) 0(7) 611
RCRAEH . W AR B o A 4 R 3R 4R 27 0(3)  0(5.5) 0(37.5) 0(7) 6.6
Til £ P 52 ), 5 Wie) 26 il i K /N 1 BR3P Oy 28 0(3)  0(5.5) 0(37.5) 0(7) 60.9
B[] > v BE > K20 I EE > pH {E ; A R 2= 29 0(3)  0(5.5) 0(37.5) 0(7) 60.2
() 28 B 52 ) 37 (A ] 4 it o] B L FE 22 E T A AN SR ; 155 AT R KA.
x2 EERBMFEST
Tab.2 Analysis of variance for selected factorial model
LES 3 FIr A e ¥IJ5{E F1iA Pl B
ALY 6 628.37 14 473.45 355.53 <0.000 1 | TE
A 1735.21 1 1735.00 1 303. 00 <0.000 1
B 2 581.33 1 2 581.33 1 938.37 <0.000 1
C 31.04 1 31.04 23.31 0.000 3
D 3.20 1 3.20 2.41 0.143 2
AB 70. 56 1 70. 56 52.98 <0.000 1
AC 8.70 1 8.70 6.53 0.022 8
AD 0.25 1 0.25 0.19 0.671 4
BC 0. 04 1 0. 04 0.03 0.864 9
BD 0.25 1 0.25 0.19 0.671 4
o)) 0.16 1 0.16 0.12 0.734 0
PR 13.94 10 1.39 1.18 0.472 0 NTES
B 2: 18. 64 14 1.33 — —
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Fig.4 Response surface(3D) and contour plots of operating factors
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Tab.3 The analysis result of model credibility

E 2 Bl
SEH % 42.4
EHXRER 0.997 2
WIEF K R 0.994 4
AT ZB % 2.7
{EE L 64.3

2.4 XEHEADR

v i 55 HL Al 3 o PR 28 A L, 2 5 T e £ 2%
AR EERE WK 2 n A I BRSO
A IE] ) 52 H R0 F R 52. 98, B 5 5 1 iR
FERIAE TS0 F AN 6. 53, SHAWLME E N F
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0. 022 8, Uit FH i vk J35 5 52 o7 HsF (0] 1 52 o ek J3E %o 485
A28 H R b

MIE 4 (a) AT & H, 24 B — 22 I il Y £
R e B S0 s () F) B T R 448 K sz I s ]
— S B, i U7 e 1 S ik I 5 g s T R 2 348 Jon o e
I, 17 24 A5 U7 46 W K T 3.3 mg/mlL
BT, g 7 I I R e 3 1 o iy 2 4 435 .
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Fig.5 Repeatability test of immobilized lipase
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Study on Immobilization of Lipase with Fe,O, Magnetic Chitosan Microspheres

HAN Xiuli'"*, GU Pengju', FANG Shuqi'”, CHEN Junying'"

(1. School of Chemical And Energy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Biomass Refining Tech-
nology and Equipment Engineering Laboratory of Henan Province Zhengzhou 450001, China)

Abstract ; In order to increase the utilization rate of lipase, the immobilization of lipase by azidation magnetic
chitosan was investigated. The magnetic chitosan microspheres with particle size of 40 ~60 pwm were prepared
by suspension crosslinking method. The microspheres were modified by grafting and azide. Response surface
methodology was used to investigate the effect of reaction conditions on the immobilized enzyme, and the opti-
mum conditions for lipase immobilization were concentration of enzyme 4 mg/ml., reaction time 8.4 h, reac-
tion temperature 39. 3 C and the pH 7. 0. In the optimum conditions, the immobilized enzyme amount of mag-
netic chitosan microsheres was 64.4 mg/g, with the actual value showing a good fit to the predicted value.
The results suggested that this method could be used to immobilized lipase.

Key words: magnetic chitosan microsphere ; azidation ; lipase
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Study on Stress of Overhead Steel Core Aluminum Wire Strand Considering the
Effect of Temperature Field

ZHANG Meng, ZHANG Yuying, ZHAO Guifeng, XIAO Yu

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: An accurate understanding of the stress distribution of each layer of ACSR in the temperature field
can provide theoretical basis for the safety design and fatigue analysis of overhead conductors. Based on the
properties of ACSR materials and its collaborative deformation characteristics, the relationship between stress
and temperature of wire strands is studied by theoretical analysis and finite element simulation. And the effects
of average temperature and radial temperature difference on the stress of outermost aluminum strands were ana-
lyzed. The results showed that when the radial temperature difference was not considered, the stress of alumi-
num strand decreased with the increase of temperature. While the stress of steel core increases with the in-
crease of temperature; when the radial temperature difference was considered, the outer aluminum strand
stress increased with the increase of temperature difference, and steel core aluminum strand internal stress de-
creased with the increase of temperature difference. When the temperature reached 20°C | the outer layer of
aluminum stress increased about 49% .

Key words: steel core aluminum wire; finite element; temperature field; radial temperature difference; lay-

ered stress



