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Abstract

With the development of the level of graphene preparation and the level of graphene application
technology, the use of graphene-reinforced polymer-based nanocomposites has become a trend of
current research. Graphene can be classified into many different types according to different sizes,
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types and processes, and the graphene nanosheets used in this experiment are one of them. In this
experiment, graphene nanosheets (GNP) were coated on the surface of polypropylene (PP) mas-
terbatch and the composite sheets were prepared by hot pressing process to study the effect of
different additions of graphene nanosheets on the surface properties of the composite sheets. The
above experiments show that graphene has a significant effect on the surface heat absorption and
heat dissipation properties of polypropylene self-reinforced composites. Compared with na-
no-reinforced materials such as carbon nanotubes, the cost of graphene is lower, and the technol-
ogy does not require high graphene content. With the urgent demand for product lightweighting in
many fields such as aerospace, transportation, sports and leisure, the results all have great eco-
nomic value and application prospects.

Keywords

Graphene, Polypropylene, Graphene Nanomicrosheets, Composite Materials

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

ANTH e 5G M. PR ARSI POE AR, SRR A AR I TR ER, XAk
1 SR SR ROk B [1] [2]. JEAEOK, A1 SR ) (Graphene) U AR FT M #A R, HE SRR HGE X
1000~5000 W-m™'K™, % i fRiE LA S48 8 R INFRSE M 0 S 0 . SRt RN R . RN
J#i(Polypropylene, PP)J& H i B H &/ 2 HIBHEM BRI —, BAMEREE. 5 T TRB S s, EHE
TEFAPE L T S0P R 2 A0 7 T R B PR 7 8 F e Ak — 208 . DO S8 D 3 BN R 5
PP ffIPERE, Rl Ak Re, (&M RHOWE A B ) A 00 B T34 AR 53] [4].

A N [S]HRIE T 7EFF i BN A 4R ENE A, WSO8 P IR sl % e A S0 i Fr (GNP) & = [ 3R
L (GNPIPPYE A MBI S . 450 SHMEAMSHERR . R oms[6]iE 7 %N GNPs & &
SHON 15% 104 S8 IGIPP S AMEHK SR KN 1.044 W-m™' K™, HILL4E PP /) 0.259 W-m'K ' #i5
303.1%. TKWF SRS 7 P4l PP 1S3 A %A 0.138 W-m K™, 24 Ay 4% SE1231 Jii 84330 0.99%
i, EEMELSIMABEEH] 0.154 W-m K™, L4l PP #2751 11.6%; 2447 SJ7 SE1430 i &0 BN 2.43%,
HAEMEI SR ABGER) 0.156 W-m KL, 5 T 13%. 78 3R T 47 SRIG/PP &2 A4 BHEI 4 i I & 7T 7t
Wi, RGFRMEBLFAERRER, ZEMERSRIBE I B2 2 g, o Uk E L
LA L%, TR A e RS 148 PP I 25 SR 22 s B LA, I 45 AR IR SR [ 7]

1 807 (graphene) & B B2 B /D IR B0 R T BT AL R ) — 4N A S AE K, | T LA R A IAE L B
G FINUBRIE BT, 7E %A SURES 5 ARV 2 R R OER[L] [2] [3]. ITAER, Hef St e b sibt s in 2
BMAFRRE S Hrot A mi&ss . Horb, WA 8@ N T & 7 R90KR 2 & 0e B B Al
WHFLI A2 —[8] [9]. MA%SK UL, A SIS 25 A IRIBIEAS . ROSH AR, 20 LR AR 28,
TREVAKE G M RIS A 5206 T 0 il A A S0 A SRR A FA SRR A K A [10] [11]. 38
JE AT B89 5 i Hummers 714, AR5 18 3 #RGA TR B0 2400 JR0RE S8 A AT 88945 1 10 B RE 1950 2 B 43
bk, BONKRE IR B . AREYOK A R R E A BIEERTR, BEAZ, EEAYK. A8
gk A DB UZ A SBIGYUK A AR, R AL R NGK . 5 B A SRR 1 A SR AR

ik
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SEAMT R R SRR SRR, DLURPIG SEREAA R W FOAR 2 /0 IL[12] [13] [14]. FEARSLIGH, 18
i s ) B A SRR AR RIS FRE W FUIINAN R S5 1 2 PR B (R A SR 9K XHZ R SRk
R T P RE (520 o

2. SEWHIFE SR
L7 e SESTIE

(PP, 4032D), 3[H NatureWorks Al f18M, ARSI SR AIRA A,

NERIGHL(TRE02-AD-W ), ZRZET BRI R & A RA R HERANI(KP-400 BY), EifgiE
ISR A RAF]; P 7 BB (SEM, S-4800 ), HAH A H] s X HHEEATHH(XRD, XRD-6100
), XAETEAT; AT EEM(ADP210C ), I ¥ T R A PR A A .

A SIS P USRI EL 7 1) 77 V20 A SR oK I B E SR TN B T, PR LN R AL DA
JE 77 sIME AR . HIVET R0, B HJENUIT R, e #JEERE N 230°C, #UEET R 10 min.
BB BRI, TR NS R A, BIARITEES A BEAK FR R RERL, I
E)HURF 25, NIRRT R o 78 HUE I FE G RRIRLE R BER R 10— 8, A 78 i 4
(R R 778 30 kg/m?e SRR SE G, TRE =BG, BN SRR R RS AR .
e JE ) 2 S P REAS AT R 82,  FR LT /MR ARG I DA R HAte 5 R 2

3. /R5WiL
3.1 REAFSOH

RPGEERHINE 1 s, BERHOANION A, IRRCEW] . BRAE R PG BERL L 1A SR 9K o tn
2 PiR. WOEMENGEERIARRB AN, A A8 FRRHROE, X2mTRERNG RN
AN R HERRLE TR A A B0 2R T AR o

Figure 1. Polypropylene masterbatch
E 1. BRKEH

Figure 2. Graphene nanosheets coated with polypropylene masterbatches
2. ARGHKHA OB TRAGINRE

DOI: 10.12677/ms.2022.126059 556 PR R


https://doi.org/10.12677/ms.2022.126059

A SRR O T B PTIE R i U T BB (SEM) AN 3 A 4 PR, |l 3 ] DA
SRR AR B OB R PG RT L, HARS R E . K& 4 WEE 3 Rl )&
FRTBCR SEM B, T AR BIETRORAG 2 3000 52 T, B ARE B S gUK BN B2 A e
ARG

Figure 3. SEM of graphene/polypropylene masterbatch (x50)
3. AEG/RAEGTRL SEM E(x50)

Figure 4. SEM of graphene/polypropylene masterbatch (x3000)
E 4. AEGIFRA G TR SEM E(x3000)

3.2. RERIMRESHT

A SBIHAURT T R M 2 A MR E R AN R & 2 A SBIE R T, &AM ARG S
SRASR T THE B IR H2E . THR I 1) 5 FRIE A % 10 min. b, #HZRAGRIGIRE L ToEr, THEE &
AT DA Ty Row, BRI 2 SARIR AT LA Too R o AR TP R0, F SB 0GR 13RI I 2B A R 1)
B i T oo ANTHIRLIH 2 B A A1 SR MR KSR Vs DD B 3G 0T b o SR AR AT VR IATART 41 SR AR A K A A Fr 4
KA, (EZ 10 BrEFHR 25, Bl Tio N 32°Cs Hp S AR (4 SBIR YRR RN
1755 SR R VR & 9 0.1%M, i T A 34.34°C, SIEARMAI R mIEL, #1271 2.34°C. ¥
A SRR TT NI RS = 2 0.6% I, feinili Ty LTH2 49.90°C, SIEARARIGIAELL, $&7t &
1% 16.82°C o RIRA SIBPURGT IR SLREA AT GBI I #RetLid . TI4h, M SRR (1R #4
520 50 UL B i, Tao SHIIATRIE To 2 2(Tyw — To)s i Tro HGHRART Too 2 2 (Tyo — Tao)Fimo
P 2EL U P 2 A i KT A A, RN IR I SRIG R J5 AT S TH I & AR (1 R A 5 A
PERE.

3.3 RARSMRES T

ARSI AT SBRIG DR PR IR R A A ISR 5 fis. WEF AT LR, BEE A S0 gh
KR A, AR, AR R SRR ECN 0.26 WImK, AT, Ui 0.1%f 5844
KA PIEARTSARECN 0271 WimK, S54iR NG ML, SRAEEER T 5.04%. HIFEK EEEH
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TN T BRI SRIGAOK IR S BE R S ikeh, AR VARG A R, SBUZE AR
BAGRARLRAIR.
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Figure 5. Thermal conductivity

5 REFHEY

A SRR NI B A 0.6%I , L S RHHVE 3 R BTN 0.32 WimK, 5455 I
WAL, ETF23.08%. FEFEEDY, HASIGYPURMT AR INE e R, EH A SIS ARRUT
M Z (8] () RAF #uft Sk, A BARE SRR I e T R B ETHIR A ROhIg .

4, BERE

e FE A SR AR R L U IR AL TR, T 25 A v YEM LA IR, X TR L4
BRAER S RBOBRAE T Wrig, HEAWRARTMNERNIURM SRR “Hil” . PEAeRNA RS
W AAR S & IR B R ERONRERT, AAMTAEAP BRI RSB T Bk A R A B B 20 M Bk A
T, AAEE SR BERRER E . L, A B P AN S AR R AR S AR R R, DLORAIE
WARRAERES B BB St —, BOUHR s A . AEARSKIR R, A SR 9K B R D b
WREAE R PG PERIN R, @R % T REE . RAOTWER], A sG g0k /35 SO iR B AR IR )
BERHORI, BA RIS 1. ERImARENR T, S0 S oK i e A Rotde m = & A 1k
AECPERE. R8T, 0 SEPUK T SRR AN, 8RN SRERRs rRREeE. &a, Btk
RRAEATSIGAUK T B T HACR SR SR R b &7 R

E&WE

e SRS ST E “EHVIERHE 58 5 R P s & S AR ] £ & 1% BEIF 71(2021058) 7 Al
WA A T v i TR “RAeE/ETH” (FG2021214) % Bl .
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