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Preparation and Mechanical Properties of Graphene Oxide/PMMA
and Surface-functionalized Graphene/PMMA Composites
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Abstract
PMMA composites were prepared by solution blending. The morphologies of these composites were visual-
ized by TEM, SEM, and AFM. By incorporating GO or surface-functionalized graphene into PMMA, both
tensile strength and elongation at the break of the composites were enhanced, and the surface-functionalized

Graphene oxide/polymethylmethacrylate (GO/PMMA) and surface-functionalized graphene/

graphene has the better effect on the composite than GO.
Keywords graphene; polymethylmethacrylate; composite; mechanical property
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Figure 1 XPS survey scan spectrum for PFP-f~graphene

RERGASE 7 LT DMF . 18 3 A A sl LA 3R i
BRI AT BRI 1K AFM . P 3A W] LOULEE S K BEAH B
S MR B, IR S S5 D4 AE DMF
SR B B T AR A AT S, PR T nm. A
3B IS BIR MDA S 4T, AR
(R HELRE F09 1R, [ R 8 1 3 T A A 11 A 55 ik By 2
DMF 5 ) 8 R A0 J2 B A sy J2 46, LR
5 1~3 nm. S0 A0 DLRCR IR REAL I A 8505 B
L DR SCRER Y Ly, HOREAT B T 1 9 I 5 PMMA
B A2 1A (KA B AR . R 1) 2 1 B i
SEM NRALM), Wil 4 Pror, 2R G K& EIf5
A WL 1 R BURL B, i FLAR s TEM (¥ 48 &1 Bir

7N, TEEEPRL R SR A IH DURE A8 16 R R 4 A A
PMMA AR 3847 PRI S iiofr 58, IX g B0 T 746
&AM IR A SRR BRI RS E M2 e PMMA
. BRI, S LR T %% T GO/PMMA
F1 PFP-f-graphene/PMMA & - i
2.3 GO/PMMA #i PFP-f-graphene/PMMA £ & i#fE
B hF Mt Ee

Kl 5 278 T GO/PMMA Fl1 PFP-f-graphene/PMMA
HAMMBR N5 N AW g, & 1 52 Tt
GO/PMMA F1 PFP-£-graphene/PMMA & A 1 i (1) V. 17 55
AR 1) i 2 P A5 TR A T ASE R, o fof i 3 R BT 2R A 26
2 oA B AT R AR S AR LA S A AN [ Jo
7341 GO 5 PFP-f-graphene (1] PMMA & &, HoA7
B R 5 s 0 LG T AN [ 5 £ R0 AN () Fole 28 1) A B 4/
PMMA E & RIANUIEE, LRI A S50 1)
SRR, HEERER. BRI TR AR )
o REAE Ak, S hRT LRI PMMA LUK & 544 KL
[ )R AR M1 e R I K “ ARG SRR RFAE Y. -
A, RIEHRIEE 5 LG 1 PR, FATAIUMA
ANFFE GO X PFP-f-graphene, & & #1EHE 58
B, DA SR 2K AT v i, s IR R AT I R
R, TR IR FRAT TR AT S0 IR AP0 S AR ) 27 P fg
MISEMIREEAN], EMA GO I, BEE AR,
R R AR SR L4l PMMA 43 50380 T 20.4% 1
86.1%, T 7E A PFP-fgraphene I, AR IR iR 5

B2 GO/PMMA Fi PFP-f-graphene/PMMA 71: DMF H (1) 73 HUIR & I DUFH 25 47 AN R A S0 B DA AR 10 0 27 R Aok ER R b [25

mm X5 mmX(0.1£0.01) mm]

Figure 2 Dispersion of GO/PMMA and PFP-f-graphene/PMMA in DMF, and appearance of dumbbell-type samples of GO/PMMA FiI
PFP-f-graphene/PMMA film with different content of graphene [25 mm X5 mm X (0.1 0.01) mm]
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B 3 GO F1 PFP-fgraphene [f] AFM [, A: GO; B: PFP-f-graphene
Figure 3 AFM images of GO (A) and PFP-f-graphene (B)
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A, B: GO/PMMA,; C, D: PFP-f-graphene/PMMA
Figure 4 SEM images of GO/PMMA and PFP-f-graphene/PMMA composites containing 2 wt% GO and PFP-f-graphene, the inset is
TME images of GO and PFP-f-graphene in composites; A and B: GO/PMMA; C and D: PFP-f-graphene/PMMA
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Figure 5 Stress-strain curves as a function of graphene content for neat PMMA and its composites, (A) GO/PMMA; (B)

PFP-f-graphene/PMMA

%1 GO/PMMA Fl PFP-f-graphene/PMMA & & T I () ) 22 1k G

Table 1 Mechanical properties of GO/PMMA and PFP-f-graphene/PMMA composites

Sample Young’s modulus £/MPa  Tensile strength o/MPa Elongation at break &,/%
PMMA (M,=1.17X10% 390 10.8 2.7
0.5 wt% GO/PMMA 249 13.0 5.4
2 wt% GO/PMMA 202 20.1 10.6
PMMA (M,=1.01X10% 372 55 1.4
0.5 wt% PFP-f-graphene/PMMA 346 8.2 2.3
2 wt% PFP-f-graphene/PMMA 274 16.2 5.9
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Figure 6 SEM images of fractured surfaces of PMMA, 0.5 wt% GO/PMMA, 0.5 wt% PFP-f-graphene/PMMA. (A) and (B): PMMA
(M,=1.17X10°) at low and high magnifications; (C) and (D): 0.5 wt% GO/PMMA (M,=1.17X 10%) at low and high magnifications; (E)
and (F): PMMA (M,=1.01X 10°) at low and high magnifications; (G) and (H): 0.5 wt% PFP-f-graphene/PMMA (M,=1.01 X 10°) at low

and high magnifications
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