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Tab.1 Experimental formula

No. PP PU-5 PU-10 PU-15 PE-5 PE-10 PE-15 PA-5 PA-10 PA-15
w(UM-LG) /% 0 5 10 15 0 0 0 0 0 0
w(EL) /% 0 0 0 0 5 10 15 0 0 0
w(ML) /% 0 0 0 0 0 0 0 5 10 15
w(PP) /% 100 95 90 85 95 90 85 95 90 85
w(Cast) /% 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
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Fig.1 FT-IR spectra of modified cotton stalk lignin
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Fig.2 TG curves of modified cotton stalk lignin
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Fig.4 Relationship between torque and time of PP samples with
different formulations
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Fig.5 DSC curves of PP samples
(a): melting temperature ; (b): crystallization temperature
Tab.2 Limiting oxygen index of PP samples
No. PP PU-5 PU-10 PU-15 PE-5 PE-10 PE-15 PA-5 PA-10 PA-15
LOI/% 17.9 19.2 23.8 24.4 19.5 22.7 23.6 19.9 242 249

Fig.6 SEM images of the combustion residues of (a)PP, (b)PU-15, (c)PE-15 and (d)PA-15 samples



Tab.3 Mechanical properties of different PP samples

No. PP PU-5 PU-10 PU-15  PE-5 PE-10  PE-15 PA-5 PA-10 PA-15
Tensile strenathy/ MPa 34.4 34.0 31.3 34.8 33.3 32.7 32.1 33.7 33.1 325
g +0.48 +0.32 +0.35 +0.38 +0.46 +0.30 +0.15 +0.23 +0.42 +0.31

Eloneation at break/%4 676 540 534 453 528 514 446 532 508 438
& o £65 +44 +42 435 +37 +48 +44 42 455 +41
Impact strength/ (kI m?) 252 234 22.3 20.6 23.5 21.7 20.1 23.8 215 19.5
P g £0.21 £0.24 +0.23 £0.3 +0.12 £0.15 £0.21 +£0.24 +0.09 £0.16

109.58 C, 109.79 °C, 117.88 “C 1 118.21 ‘C, A [&] 24
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Preparation of Modified Lignin and Its Effect on Flame Retardant and
Antioxidant Properties of Polypropylene

Lijie Ding, Huitong Xu, Lei Wu, Mamatjian Yimit
(Ministry of Education and Autonomous Region Key Laboratory of Petroleum and Natural Gas Fine Chemicals ,
School of Chemical Engineering , Xinjiang University , Urumgqi 830046,China)

ABSTRACT: Using cotton stalk lignin as raw material, three kinds of lignin, urea-based modified cotton stalk lignin,
esterified lignin and m- phenylenediamine- based modified cotton stalk lignin were prepared and added to
polypropylene as polymer modifier. Effects of different modified lignin on the flame retardant and antioxidant
properties of polypropylene were studied. The results show that the three kinds of modified lignin improve the flame
retardant and antioxidant properties of polypropylene. After adding 15% urea-based modified cotton stalk lignin to
polypropylene, the oxidation induction time is increased by 52.9% compared with the pure polypropylene sample; the
shear torque is increased by 50.58% at 200 °C, screw speed 30 r/min, and reflux for 10 min. However, after adding
15% m-phenylenediamine-based modified cotton stalk lignin, the oxygen index reaches 24.9%. It can be found in the
SEM images that the addition of modified lignin makes polypropylene form a carbon layer during the combustion
process, which further demonstrate that the modified lignin enhances the polypropylene flame retardant properties.
The mechanical properties results show that with the addition of modified lignin, the mechanical properties of
polypropylene are affected to a certain extent.

Keywords: cotton stalk lignin; polypropylene; flame retardancy; oxidation resistance



