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The Effect of Composite Nucleating Agents on the Low Temperature Toughness

and High Temperature Resistance of Polypropylene Bacterial Bag Membrane
Ma Yulong'?, Yang Kang', Zhang Yi', Wang Juheng'*,Zeng Shu', Xu Yuyong’, Huang Xiaoxiao'
(1. Guizhou Institute of Metallurgy and Chemical Engineering, Guiyang 550014, China; 2. Guizhou Juxing Plastic Industry Co.,Ltd.,
Guiyang 550014,China; 3. Guizhou Nanomaterial Engineering Center, Guiyang 550016, China)

Abstract : Through double-layer co-extrusion down-blowing process technology, combing o -nucleating agent (NX8000K)
with B-nucleating agent (WBG- ) as the compound nucleating agent, the heterogeneous nucleation effect of polypropylene (PP)
bacterial bag membrane was regulated and controlled synergistically. Scanning electron microscope, differential scanning calorime-
ter and dynamic thermomechanical analyzer were used to analyze the influences of the compound nucleating agent on the low-
temperature toughness and high-temperature resistance of PP bacterial bag membranes. The results show that adding a certain
compound amount of NX8000K and WBG-II can significantly improve the low-temperature toughness and high-temperature resis-
tance of PP bacterial bag membranes. When the compound addition amounts of NX8000K and WBG- I are 0.4wt% and 0.3wt%,
the PP bacterial bag membranes have ideal low-temperature toughness and high-temperature resistance. At =30°C, the puncture
strength increases to 11.8 N/mm, which is 2.8 times that of no nucleating agent (the puncture strength is 4.25 N/mm). The storage
modulus increase by 695 MPa at 120°C, which is 757.1 MPa; in addition, the crystallization ability of PP bacterial bag membranes
is constantly improved, and the crystallinity is significantly improved. Meanwhile, the crystallization temperature and melting
temperature of the material are increased, inducing the generation of 3 crystals and refining the grains, thus effectively improving
the low-temperature toughness and high-temperature resistance of PP bacterial bag membranes.

Keywords : nucleating agent ; polypropylene film for bacterial bag ; low temperature toughness ; high temperature resis-

tance
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(IS i AY S ET T R Rii) AL I E o) I i
& AZ NN 3G, T AR i G2 E b R Lo
o B LA RS SRR (D) RIS S TT, ffdhim B2 25 i
5 L2 R 2 ot s A A 2, G NX8000 2k
IR, IVEIHT ST NX8000K A A% 771 X
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a B 7 : NX8000K, [ >95%, #E F1% i Ry
0.28 g/em’®, 4 15,4 220 °C, TP T ILRE I8 AL A PR
NCIF

B A% : WBG- I , % 1.14+0.03 g/em’, 42
J& SE A B i 23.0%, T A IE ARG B BRI Ay
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R TABR AT

PP i : AR A, S8 5508 110~115 °C, 5K KU IR
5t DX v I B 52 2 A R
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Ja R FRAE
F1 TEHRFEMRESH %
FE LA 630 PP % NX8000K WBG-1  F4908
1" 0.15 0.1 0 0 100
2" 0.15 0.1 0.6 0.1 100
3" 0.15 0.1 0.5 0.2 100
4 0.15 0.1 0.4 0.3 100
5* 0.15 0.1 0.3 0.4 100

1.4 WX RAE
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(%] 4a h PP [H A4S e fsd o - i 2614 . 3% 3
4 PP B4 DMA MIRME . Il 4a 323 I %0, Bl
# WBG- I I i35 m , A Rep it Se 2208 1 1%, bl
J& 2R B B m B P APIRES . AR R LAY
JR PR AT R J2 f T TG RS T 28— T ik



IR, 55 « S5 JRAZR 0] SRR T A AT B e 2 i o R RE A 5 11

5000 5

0.16
0.12}

o

% 008+ 7, .

® 1 R
0.04 2 v 4

I 5*

0.00 ‘

A/ C
(b)
a— it AT - L 1N 28 s b— B A TR T 22
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FErh, 25 PRE R R BR A A AR Sy RS B 1)
P B 2R )RR 5 e 2GR B HRIR A A iR
) MIPHR AR 55 , F B SRS o ARSI A 7
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