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ARTICLE INFORMATION ABSTRACT
Original Research Paper The aim of the present work is the investigation of polypropylene/graphene oxide nanocamposites. In
Received 09 June 2016 this work, the reinforcing effects of the graphene oxide nanoparticles on the mechanical and thermal
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- A properties of the nonpolar polypropylene are examined. There are two main challenges to improve the
Available Online 23 August 2016

properties of polypropylene by graphene oxide nanoparticles. First, the nanoparticles do not have

suitable dispersion in polymer matrix. Seconde, there is not sufficient adhesion between nanoparticle
Keywords: . . . . . . .
Nanocomposite and polymer chains. In this study, the graphene oxide (GO) surface is modified by a linear alkyl chain
Polypropylene via a bimolecular nucleophilic substitution reaction between the oxygen groups of GO and reactants to
Graphene oxide promote the homogeneous dispersion of GO in the organic solvent and increase the interfacial adhesion
Mechanical properties between the graphene oxide and polymer matrix. The presence of the alkyl groups on the surface of
graphene oxide nanoparticles is characterized by FT-IR. To prevent the AGO aggregation in the
polypropylene, the solution-blending method is used to prepare the nanocomposites with 0.1, 0.3, 0.5
wt% AGO. The SEM images confirmed the appropriate dispersion of the graphene oxide in the
composites. The stress-strain analysis, dynamic-mechanical thermal analysis (DMTA), and thermal
gravimetric analysis (TGA) are performed to investigate the mechanical and thermal properties of
nanocomposites. The results demonstrated that the Young’s modulus of the polymer is improved by 20,
30 and 34% by the addition of 0.1, 0.3 and 0.5% AGO, respectively. Also, the 10% mass loss
temperature for 0.1, 0.3 and 0.5% AGO nanocomposites compared to neat polypropylene increased by
2, 8and 12 C°, respectively.

o0 Sl ol g Gl 05,5 s b Galsl sl s T doudo -1
(SolSe ol Sgmp a5 osliial B-0ghl els: )l ekt Lo 0 bgygs Slinind 05,5 Lt (6 yealy S joselS 51U gl AES )
S5l 5l (Sadl Jase 050 adlal bl (5 pendy dlge (SO xSy 5> Groak sy 5559l adsi gz slos S wliiss [1] (sode 1993
Please cite this article using: “awled o3 bl i3 wyle 3 Wlie ol & glay ! (glp

M. Gharebeiglou, M. Sh. I1zadkhah, H. Erfan-Niya, A. A. Entezami, Improving the mechanical and thermal properties of chemically modified graphene oxide/polypropylene
nanocomposite, Modares Mechanical Engineering, Vol. 16, No. 8, pp. 196-206, 2016 (in Persian)


https://dorl.net/dor/20.1001.1.10275940.1395.16.8.36.3
https://mme.modares.ac.ir/article-15-10421-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-27 |

[ DOR: 20.1001.1.10275940.1395.16.8.36.3 ]

UblSed 9 98 0,5 Sz

39 23k tleoatd 0 Jubz Mol (3315 SuunS 13 910l5 9L b 9 SSwilKe olgd Sgue

Seuty 4 i Wlgi oo lagn il aE o @kt sl 4y g (55 UsS
[22-20] 59 o (S5 i 5 (S 5 5 (Sl 1SS oI5

Slise 2 eyl CojomelS ol adys jglaieds [24] 50 5 [23] WS
o3liisl Bl 185 Bl 3l oolitial b by gl yocly s, 51 815
o S5 (510 L5 o s50alS i s vy 4y 45 oy 13,5

LYs| by, 5l ool L2011 Jlo o [25] o, Ken 5 Kib Sl
35 Ohanish 45 53 1, (GIPS)! 03,5 Slioglh wizdlys Jolone
sk Gl Grizen 5 (Sl )k st 4 eyl cnl oS S
S5 2y SRS sloay e Db gl ol g odle 0 Glosaih
3l i S eaaline CojealS el (g SIS0 SI elos
535 10% 15 las i)l 15 cuiselS ol gloyusd Jsow a5 o
s CudlS oY asassls o] Lls a8 sl e olid Lials codl

Sl Slmiogl [26] Sen 5 g llS alie S5 50
B F IS 4 ls b 4 s e LYl b 1) (XGP) sniad s
Pl ez plSial (65503l b 1) ek 4Kt (55, » XGNP 3l
S il ol calSe byl mls WS ey S s s 4y
Lol 058 g0 008 53 el)ly s j2 99 4 e 0.5% b XGNP (6,138 )L
055 5l suad GRals asly gie LA Spege s, it S,k
P Fudadsls il @iy Kl el Gl & wese ol
el YL glag I35

wzds [27] oSen 5 opulSs da)lS cnpse SIS
Oheonih b ) sloogs LS (1) oudddyy (S8l S slaaxiogl
aSh 0 XGNPl 59 2.5% (6,8 ,5 4 wisls olas bl a3 S S 4
60% 5100 o5 & 1) makest Sl 5 SSb Jooo Wl oo Olgn sk

bBrd yooly 4SS o (SIS 3l udas ISl (6T el (sl
S potg e 5 e ol [28] (LSen 5 g (B husnih
aSd o 5815 eyl (Kas e 4 ol sl gl assls «l
oSSl Ggedsal Sl eslind L1, GBS sleay ol Glagn b
I osliad b s 5 Wiy ol Setlle SKSlg il ohos ol
5,5 Lglie yarly b1, o0t suiling 08,8 4 Gl L3

P Sz g3 0058 Sliins sl S 250 oo aalin a5 jsbles
4 Selosl (s5UsS gl oolital b oy 50055l ples osee 5
gl Dol b Coj0melS gl (ols> Sgme ((SLinind 05 (nl Saa el
ssbitesy (1S st Slriogil o8 Jls LSIT ol (3,5 9]
ceolie (St bl g G3LF waST Slrassl (S5 5l 659l
Sz Gele B8 I8 axgisyge Slriogl g sreedy aie; o
Slaios o)l 55150 ez 398 CajenalSali (Sl elyS dgne
Aoy Sl am Dly3gl g8 L wl o lal YU o oS jablen i
ol wgice o1 pals el oSl SlSe (pla e el e ol
O9edSIT 5 00 dlal (315 4T st abaslgay a5 col ] 5y aslllas
Lo 33,5 Cajppals il SolSa plSonial 53 330 42 e 10,955
Jos odigd 1550 5 wlo & jg0m (IS 9o has (55, 2 95790 kST
Sbml ok 4t 5 G3LF 9nST G 5658 Sainn ) g5 S g 03,8
W) WIS (00§35 9l (Sl (Sl 232 g A 4T WS (e

! Graphene Nanoplateletes
2 Exfoliated Graphite Nanoplatletes

197

Lses wlgi oo 1o ronls (olss L)1 090 o0 Cgmime (cogs Yl E529e
x> oS 055 sely SNpame Sk 5 es Jib Gl el
sk 3 oz el (s o5 ol e wald 1) GGl Gl o)lse
Gy b aloocly J Ol Jie Olsisn [32] 55 slonl Sl 5o
4 S 5V Sl by b 5ol laca jonelS il 52l (S xSl
Ssiie ceslin S35l 5l asliial b o8 Cosl zmily ged angd sl o
Sy jealS 5l 3l 0390l olo iol8l ol ey 1y (g ey Slge 0 )15 atals
glee (Kb ple dadle plo (loduesl plie » Gk
[7-4] sgi 0 ool (g3luloislo 5 Sig Sl

gl 9y 2 1) 09 Clidss ol i wlas ) ol Gl e
Gslana sl Jslo b 51,350 5 oolinul b (s yonk slocy jelS'sil
gty S s g wiil b slice Sl3gl ol §) cdn oS Wi ,S
5 S il Sldgl cpl o5 bal ) g ond Fiw egias
8] ws Gshane (1,5 Ol 3gil 4 B Az gl GBS hed Il
5 o gl o Jsd oaiilanie cudl S b S gl ol [10
Aiogr S Bl

2 oot (255 e 3,8es (205 sladlslel (Dl3gl cnl (e yo
e bl [14-11] wisls olas a3 Sl 5 Sepsd uile; Spe
1, Lol ol o 315 el s a5 5er YU )5 slaalydsil aes
[15] 55" ogazme s (5 ek sloe el 5l a5 jslates;

Jlo 55 oSl b cusls aolsl (6 yorly slac jalS 5 o5, yr linios
b stbie olys LS o ad s (05 jf ooz Sl (oDl 2004
S sbAdel 4 cus 9jlge pan o AL clls S slealdsil
Ol 4 a5 05 (nl L3 Lo (al sla Shas e 3l e Ll edls 555
S 85 sl al o ianpaeS e oS Slodlslsli 4 S
Glacy el sl oy o oolital (sl ewlie auF Sg ol ol
[17,16] RV e RETIE 93 Sy

IS PP Shagnh el wsls Sl ole
TS X JE P PN [ SRSV TNE VS AL RN
ol 4 a5 b g o aSeidhge 5 (S J (S Ghugnch
e Lol Ly poles a4 S (68 Sk I eyl a5 YL o
g odgame 48 Ysb slagloyioe gl S o)l Joow olles
ot oo 50 lagnh Gk Slhegas (S ol
SV pleed Cuglie 5 (Sl Cuglie Il Ghygnh Sk
bl ge 055 e e SiidMyge 5 K0 4 S

s e Sls lapell %o akes Glasnl oeizen
Caslia bl Ghsnh ol ol sladslme 5 T L
@YU o iSUlss plSoinl g sl o95 Jnmn (p 5w ,0) (o 5SI
Sle (Dl 5 3l ey 058 s Sy ol izren 0)ls
[19,18] 548 oo b3l (Solway g aily oo

29 b Olonch Sidetise 9 Sl 5 Sob (S el
ol sl 034y Dlalllae jI (6 )l 5050 )] ool 5 5,315 0,15
565 0 Pl Ssee ez 5o b adls o ) Gliie ey ool Ol
5 ool W choniiSy jsek by el bl 5 oS s
ke B o (GBS Ddgl 5 (u)S sladgdyl wile sl laass
Shisnsh Gacuislisl & slusash el & Sl ol
Elgl g olad o L3l 3 eolatul a5 wes oo lis Sllllas 30,5 o 5

8 o jlads 16 055 1395 LT . e sl L tige


https://dorl.net/dor/20.1001.1.10275940.1395.16.8.36.3
https://mme.modares.ac.ir/article-15-10421-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-27 ]

[ DOR: 20.1001.1.10275940.1395.16.8.36.3 ]

Wb 9 98 0,3 Joxo

OR9 1 lesd 0 Sz Mol 315 SumST ) 900l 93U b 9 SSaile olgd Soue

Jyame 055 03935 Mol oatiosliinl sbogl 5 3 slacs soles
i dpdiee Sid Ll L solamil (0,8 S g, b sl ey
slod o Cin Sy Bae 4 sdaliisody sal> eole Jliml Cugb (45495
el 315 ST ol Jpame g ge ool 13 M5 91 ;5 50°C
JSEI 53 G35 98] Sloxbogl 4y bgsye SEM (gl oS gl
IS 5 Olmiogil oo jiaw ooiadlis a5 Cul el 00,51 2 4 1

il e ol sl

Fig. 1 The SEM image of modified graphene oxide nanosheets at
microscale
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Fig. 2 The SEM image of modified graphene oxide nanosheets at
nanoscale
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