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Study on Optimization Dosage of Graphene on Properties of Polypropylene Composites

WANG Wei', YIN Zhaokui', CHEN Ping', GONG Xiaoying’*
(1. School of Intelligent Science and Engineering, Yunnan Technology and Business University, Kunming 651700, China;
2. Kunming Metallurgy College, Kunming 650033, China)

Abstract: Graphene nanoplatelets (GNPs) were used as flame retardants and antistatic agents to modify polypropylene
(PP) to prepare PP/GNPs composites. Through the study of mechanical properties, flame retardancy, and antistatic
performance, the influence of GNPs on the comprehensive properties of the composites was determined, and curve
correlation equations were established. The research indicated that as the amount of GNPs increased, the tensile and
flexural strengths of the composites first rose and then declined. GNPs enhanced the flame retardancy of the composites;
when the mass fraction of GNPs was between 0 and 8%, the changes in the limiting oxygen index (LOI), total heat release
(THR), and total smoke release (TSP) were nearly linear with the GNP content. However, further increases in GNPs led to
a slower rise in LOI and a slower decline in THR and TSP. GNPs also improved the antistatic performance of the
composites; with a GNP mass fraction of 0 to 8%, the surface resistivity decreased linearly with increasing GNP content.
Beyond this range, the surface resistivity remained relatively stable. When the GNP mass fraction reached 8%, the
antistatic performance of the composites remained stable under different temperature and humidity conditions. At a GNP
mass fraction of 8%, the composites exhibited a high comprehensive performance. Compared with pure PP, the LOI
increased by 71.2%, while THR and TSP decreased by 55.1% and 51.2%, respectively. The surface resistivity was reduced
by nearly 10 orders of magnitude, meeting the relevant standard requirements.
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Tab.1 Formula of PP/GNPs composites B3 %
Rk Wep Wanes
PP 100 0
PP/GNPs(2%) 98 2
PP/GNPs(4%) 96 4
PP/GNPs(6%) 94 6
PP/GNPs(8%) 92 8
PP/GNPs(10%) 90 10
PP/GNPs(12%) 88 12
PP/GNPs(14%) 86 14
PP/GNPs(16%) 84 16
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Fig.1 Tensile strength and bending strength of PP/GNPs composites
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Tab.2 Fitting results of tensile strength and bending strength of PP/GNPs composites
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BE— B8N GNPs I, LOI 3% K 2218 , THR 1 TSP FEAIK2%
1%, GNPs$E& & AMEHPTEFiERE. I\ GNPs )&,
GNPs Jit 25750k 0~6% B, p 2518 T B ; GNPs U&= 5350
8% I}, p 3 T ; GNPs TR/ 50k 8%~16% I, p 12218
TR, I GNPs X p B2 AT e . BEE IR B
FhiE  ASEFES I p AR R] . 46 PP ) p BT T
PP/GNPs(4%) 1) p H /IR R % 5 GNPs Jit & 53 54 8%~
16% B p FEASANAS . [l 10 B I 18 K, AN EFR SR Y p A
A . GNPs T & 53208 0~4% HFE S p T R
BEAR, ) GNPs JiT 850500 8%~16% i) p FEAARAS

454 1A ERE SR TERERIDTR R HPERELL R S AR
il 25 kAR , GNPs Jit 843 B0k 8% I, A AR A &k
SRS TERE, 54l PP AHEL , LOT$2 5 71.2%, THR I TSP
53 AIREAR 55.1% 1 51.2% , F 11 LBH R FEARIT 10 A% 2 2%
H AR R ZR
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