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Preparation and properties of succinic anhydride acylated

gelatin sizing agent for wool yarn sizing

YANG Wenjing', WU Hailiang' , MA Jianhua®’, YAO Yijun', SHEN Yangin'
(1. School of Textile Science and Engineering, Xi'an Polytechnic University, Xi'an, Shaanxt 710048, China; 2. School
of Materials Science and Engineering, Xi'an Polytechnic University, Xi'an, Shaanxi 710048, China; 3. Shaoxing
Kegiao West-Tex Textile Industry Innovative Institute, Shaoxing, Zhejiang 312030, China)

Abstract To address the problems of gelatin gelling at room temperature and poor toughness of size film
when gelatin is used to sizing wool yarns, the modified gelatin protein ( Gel-C,H,0,) for sizing at room
temperature was prepared by acylation of gelatin with succinic anhydride (C,H,0,). The structure and
glass transition temperature of Gel-C,H,O, sizing agent were tested and characterized by infrared
spectroscopy, X-ray diffraction, scanning electron microscope and differential scanning calorimeter. The
relationship between the acylation degree and the size liquid and membrane properties of Gel-C,H,0, was
systematically studied. The results show that C,H,0, can react with the amino groups on the gelatin
molecular chain. Compared with the existing acrylic, acrylamide or acrylate monomers-grafted gelatin,
Gel-C,H,0, exhibited no gel at room temperature. When the acylation degree is 0. 96, Gel-C,H,0, size
liquid showed excellent adhesion to wool yarn and the fracture strength and toughness of Gel-C,H,0, size
membrane are significantly increased. It provides an excellent sizing agent preparation method for wool
yarn sizing at room temperature.

Keywords modified gelatin protein sizing agent; wool yarn sizing; acylation degree; size liquid

property ; size membrane property; succinic anhydride
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Fig. 1 Modification mechanism of Gel-C,H, 0, sizing agent
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Fig. 2 Infrared spectroscopy of gelatin

and Gel-C,H, O, sizing agent
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Fig. 4  Rheological properties of gelatin and Gel-C,H,0,

size liquid with different acylation degrees. (a) Gelatin;
(b) Acylation degree is 0.43; (c¢) Acylation degree is 0. 81}
(d) Acylation degree is 0.91; (e) Acylation degree is 0. 93;

(f) Acylation degree is 0. 96
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Fig.5 Viscosity and temperature curves of gelatin and

Gel-C,H, 0, size liquid with different acylation degrees
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Fig. 6  Effect of acylation degree on
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Fig. 7 Mechanical properties of gelatin and Gel-C,H,0,

size membrane with different acylation degrees

B ek e fS R R W R K R A B B4 e, B
B TOE A 32 1 388 o, DRIy 2R A R 38 RIS, 4 gt Ak B2 Oy
0.96 B}, Gel - C,H,0, 3% JIi () Wi 2 50 & 35 %)
44321 ¢N/mm” Wi 24K =5 5] 5.98% , Ui ¢



.08 - Y41

il

542 &

PEFERE SRR RD A B T RS e e L M
Pt XA Gel-C,H,0, $ kL DSC 28 (UL
8) M X SR AT S I (WL IE 9) Hh S B BAIE

o [

Gel-C,H,0, %%}
_2 -
_3 o
o il
on
E 4r
=
E -5t
M
R 6f
b
® Tr
62.31
= 85.43
_9 L ! 1l
50 100 150 200 250

B/ C
8 B Gel-C,H,0, H Ky DSC &%

Fig. 8 DSC spectra of gelatin and Gel-C,H,O, sizing agent
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Fig. 9 X-ray diffraction spectra of gelatin and

Gel-C,H, 0, sizing agent
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Fig. 10 Cross section morphology of gelatin and Gel-C,H, 0, size membrane with different acylation degree (x5 000).

(a) Gelatin; (b) Acylation degree is 0.43; (c¢) Acylation degree is 0. 81; (d) Acylation degree is 0.91; (e) Acylation
degree is 0.93; (f) Acylation degree is 0. 96
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Fig. 11  Contact angle and water soluble time of gelatin and

Gel-C,H,0; size membrane with different acylation degrees
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