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Tab.1 PP raw materials formula design

w(PP) w(TA 215) w(Hindered amine-622) w(UV-531)

O.

/% /% /% /%
PP-0 100 0 0 0
PP-1 100 0.3 0 0
PP-2 100 0.3 0.4 0
PP-3 100 0.3 0.2 0.2
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Tab.2 Weather conditions during outdoor weathering test starting from July 1,2014

Period of Average sunshine Average intensity of solar Average intensity of UV Average Average
weather tests hours/h irradiation/(W « h + m~2) irradiation/(W « h + m—2) temperature/C humidity/ %
Jul. 1-Sept. 30 224.2 645.5 25.5 32.0 19.3
Oct. 11-Dec. 31 57.2 468. 5 11.6 7.8 39.9
Jan. 1-Mar. 31 42.5 464. 4 11.9 1.6 31.7
Apr. 1-Jun. 30 143. 2 616. 8 21.2 27.1 17.3
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Fig. 1 Change in mechanical properties of PP sample after different time exposure
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Fig. 2 SEM images of PP sample after outdoor exposure

Tab.3 Changes in elemental composition of PP sample after

outdoor exposure

Exposure time/month  Element PP-0 PP-1 PP-2 PP-3

0 /% 100 97.2 91.31  89.29
0/% 0 2.8 8.69 10.71
3 C/% 76.79  82.92  86.96  85.36

0/% 23.21 18.08 13.0 14. 64
12 C/% 67.36  71.81  80.08  80.96

0/% 32.64 28.19 19.92  19.04
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Tab.4 Changes in the relative molecular mass
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and distribution of PP sample after outdoor exposure

Samples Exposure time/month M, M, M, M., /M,
PP-0 0 6.98X10* 2.42X10° 2.19X10° 3.5
3 1.79X10* 8.07X10* 7.06X10* 4.5
12 1.20X 10" 7.60X10" 3.62x10" 6.3
PP-1 3 1.99X 10" 9.39X10" 7.70X10* 4.7
12 1.38X%10* 8.57X10" 6.06X10* 6.2
PP-2 3 6.56x<10" 2.02X10° 1.95X10° 3.1
12 2.19x10" 8.77X10" 6.10X 10" 4.0
PP-3 3 6.36X10" 1.92X10° 1.75X10° 3.0
12 2.10X10* 9.08X10* 6.91Xx10* 4.3
3 Zip [4] Francois-Heude A, Richauda E, Desnouxb E,et al. Influence of

(1) 55 R 2R P M L R 19 43 1 465 48 B B e IR o 4R
FEP R L9 PP JFRHE T34 i 58 4R IR L & K B
R R R 25 A IR B P BRI 90 d w1 A5 R S
R S8 AR AN .

(2) FE 6 3 b X 52 ) =5 43 04 Rk 22 A0 R A 1 32
B JE 0, BT DL PP R s R i &2 A B AR
AT-215 B AR P& A/EH .

(DM PP skt h i &2 G950 AT-215 5o
g 622 SHC, 7 H 22 ALl R -531 56 e -
622 SLECAE . B A% S ) Bip [6) J5 A o DA T 410 ) 44 4
JEXT PP 1) B A Ak 2K 3R P9 0 1) 4 7

S E WK

[1] George Wypych. # K HAZMATMIM]. 3rd ed. Dk, £
WL xR AE L SRR dLat. P E AR RRAR . 2002 289-296.

[2] BEMSHS . w5l 2. X /h#R, 4. PP & PP/EPDM LR Y= A 4h &
AT BT, P E 2R, 20104) : 21-26.
Fan P P, Gao L Y, Liu X L, et al. Researches on indoor and out-
door aging behavior of PP and PP/EPDM blends [J]. China Plas-
tics, 2010 (4). 21-26.

(3] fkBt, H%E, £HIL 5 T ORHRAREAS T 82—
PP ZAL LA DR FT ()], 3B Toll, 2013, 41(6): 92-95.
SuSQ, YiJ, Wang CJ, et al. Plastic aging under dry, hot and
humid natural climate- research on PP aging law[]J]. China Plas-

tics Industry, 2013, 41(6): 92-95.

temperature, UV-light wavelength and intensity on polypropylene
photothermaloxidation[ ] ]. Polym. Degrad. Stab. , 2014, 100:
10-20.

[5] Rjeba M, Labzourb A, Rjebb A, et al. TG and DSC studies of
natural and artificial aging of polypropylene[ J]. Physica A, 2005,
358: 212-217.

[6] Gallo R, Severini F. Course of the changes in thick and thin iso-
tactic polypropylene samples subjected to natural aging [ ] ].
Polym. Degrad. Stab., 2013, 98. 1144-1149.

[7] Rosaa D S, Angelinib ] M G, Agnellic ] A M,et al. The use of
optical microscopy to follow the degradation of isotactic polypro-
pylene (iPP) subjected to natural and accelerated ageing[]].
Polym. Test. , 2005, 24:. 1022-1026.

[8] Ambrogi V, Cerruti P, Carfagna C,ez al. Natural antioxidants for
polypropylene stabilization [ J]. Polym. Degrad. Stab. ,2011, 96
2152-2158.

[9] Leong Y W, Abu Bakar M B, Mohd Ishak Z A,et al.
Characterization of talc/calcium carbonate filled polypropylene hy-
brid composites weathered in a natural environment[ ]J]. Polym.
Degrad. Stab. , 2004, 83. 411-422.

[10] Song D D, GaoJ, Li X G. et al. Evaluation of aging behavior of
polypropylene in natural environment by principal compo nent a-
nalysis[J]. Polym. Test., 2014, 33: 131-137.

(111 ®IRIZF, AT, B, 5% RERWMKAERE RN T ML
AT RG], R Tk, 2012, 40(12) . 88-92.

Hu L F, Tao Y J, Ma J, et al. Research on aging behavior of

different polypropylene under typical natural conditions[]J]. Chi-



11 SKSLARAT. « BOK AR S . 29 3R SR DN AR A T BABR 058 o 0% 1 R S 245 19 R ALK

w

na Plastics Industry, 2012, 40(12) . 88-92. properties of polypropylene modified by different hindered amine
[12] %2, SkouM ., sk, % R TR 32 BH O Fa e 70 vl v 58 TR 0 light stabilizer [J]. Applied Chemical Industry, 2014, 43(5):
it S A REAF FT (). R FHAE T, 2014, 43(5) . 864-867. 864-867.

Leng L. C, Zhang Y M, Han G T, et al. Research on aging

Weathering Performance and Structure Characterization of Homopolymer

PP in Dry Environment

Mamatjan Yimit', Amatjan Sawut', Chunyun Guo®, Linggui Ni'
(1. Key Laboratory of Oil and Gas Fine Chemicals » Ministry of Education and Xinjiang Uyghur Autonomous
Region, College of Chemistry and Chemical Engineering » Xinjiang University , Urumqi 830046 , China;
2. Xinjiang Turpan Natural Environmental Test Research Center s, Turpan 83800, China)

ABSTRACT ; Turpan was chosen as outdoor exposure field for natural ageing test of PP and weather-resistance
PP, continuous exposure for 12 months. The elongation at break and impact strength,surface microscopic mor-
phology and elemental composition, molecular weight and molecular weight distribution of samples were stud-
ied in process of outdoor exposure. The results show that elongation at break and impact strength retention
rate of sample PP-0 after 90 d exposure fall to 6.4 % and 5. 6% , respectively, an increase of 23. 21 % for oxygen
content, the average molecular weight of sample is reduced from 242000 to 80700, a large number of surface
cracks with the width of 3. 05 pm. While the anti-aging aids of weathering modified PP-3 samples can play a
synergistic effect, inhibiting degradation rate of PP, thereby increasing life of polypropylene.

Keywords: polypropylene; natural ageing test; molecular weight; elongation at break





