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Abstract: Five graphene oxide £GOgVwith different oxidation degrees were prepared by Qlodified Hummers

method. The composition an ure evolution of prepared GO were studied by ele ‘S analysis. X-ray photo-

electron spectroscopy and spectroscopy. The disperse states of different G(
one diamine, IPDA) were observed by an optical microscope. The GO samfle
was used to modify carbon fiber/epoxy(CF/EP) composites. The resulfs
oxidant and reaction time, the oxidation degrees of GO increase age
tional groups on GO surfaces mainly contain carboxyl, carbon
ses, the ether, epoxy and aliphatic hydroxyl groups gradually \he
of GO in IPDA is closely associated with the oxidati
grees show clear aggregation. In addition, the G(

persing process. Compared with the control samp

¢ epoxy hardener (isophor-

showed the best dispersibility
»- e that by increasing the quantity of
ngly. At a low oxidation degree, the func-

ord
‘
.\o R :nolic groups. As the oxidation degree increa-

tome dominant on GO surfaces. The disperse state

“of GO. Both GO with the low and high oxidation de-

s can be chemically functionalized by IPDA during the dis-
with the unmodified EP matrix, the CF-GO/EP composites

show about 14%, 17% and 14% increases in flexural strength, interlaminar shear strength and mode II critical

strain energy release rate (Gyc)» respectively, when the GO(0. 2wt%) is added which has the best dispersibility is

incorporated in the EP matrix.
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Table 1 Experimental conditions of five graphene oxide(GO) samples

Name Graphite/g NaNOs /g Temperature/C H,SO,/mL KMnO, /g Time/h
GO-1 1 1 40 48 1 3

GO-2 1 1 40 48 3 3

GO-3 1 1 40 48 6 3

GO-4 1 1 40 48 6 6

GO-5 1 1 40 96 6 12

(XMHN,?ﬁi%ﬂﬁﬁ@&ﬂ)ﬁ%anm§§g§imWwﬂxﬂ%%Eﬁ%ﬁGOEHmA¢
(3 000 r/min), B2 5] 1R S W S T KB B4 FOCIR 25 BEAT WL s B Hitachi S4800 SEM Xt
BT by BB 00°C A MR B EE 6 KD GO J2 CF/EP % 4 b 40 1 % 510 75 W% . GO
JG . HEALHIS EP 1 s 4 R, 76 S RRERI A KKIE M 0. 2 meg/mL B9 GO K4 BOR
A EP. RAHARE 30T FRE Q0. ILsh. 45 WF R L. B TR 84 WL B Ren-

amﬂnmm¢ﬁﬁﬁ%ﬁ%%@ﬂﬁﬁﬂ%? ishaw InVia-Reflex fL &6 MR AR GO I #

m%féﬁﬁﬁfgﬁiﬁgﬂFﬁg)ﬁ“é*ﬁﬂi#ﬁ%ﬁ [REUA=D it 21RFW i@%@?ﬂz{@h 633 nm, 43 HL
IPDA-GO-4. @© PR AL GO-4 EP HE 0k b, SR 1 T4 F

1.4 CF-GO/E Bl &1 &= K& T2 JEP B & M K., B ASTM

B, A Toff & L — BT AL 40 em X D7264 M ?” ‘#A‘ST%\/I P2344M*16[2ifﬂﬁ5TM
40 cm. J& m A, A F—H 50 emx D7 LA 8 = R SR Y 1) R

50 om %,%1&mmmxwmﬁMFﬁmE<%§®£E%%ﬂﬁWﬁﬁﬁﬁ%ﬁ%ﬁﬁ%ﬁ,ﬁ
o R EE R B Ry SR 1Y) CE/EP & A Bk BEL T X HE 5
i R ﬁ%%ﬁ@%ﬂ%@%ﬁ%&ﬁ%%ﬁ%&ﬁ%

R Sk ) TS 0
2 HRRITR
(0}

2.1 GO H#EMIKRIE @
X2 HhA G()@@Mﬁ& XPS il £ s .

AT LA E B 2 ROD A B R ] 9 5

B 5 A KESE . 7E 60°C T RIME 2 h, 140°C T 5 [k @fi%ﬁj][]o Horh C T2 T4

4 h, #1718 CF-GO/EP E &M%l b 3wt Y BEARE] GO-5 19 49. 7wt %, T
1.5 Jikt5RE ' » SNl GO-1 9 31. 2wt % TR 3] GO-5

K H Elementar Vario ELI JTZE 7 #1770 5. Owt Y0, AL XPS Ml 2]/ GO 4544 41 1%,
R il ; SR PE PHI-5300 ESCA X HIZOLH: GO T K2 SR BT A TR A 3, LB By
THETE (XPS) A 2 RE 9 XPS 813 5 # 4 N 22 5] H T A I a5k A R BN [) . XPS A RE I
TR RE 0 S5 F L, T T 2R 20 B I 45 2R D A
B HEATIL, 2 HER T4 em ', FHIRECN 32; BHERR S5 RG, eAh, BT IAS B N AT S I8
®2 AWM GOMTENIR XPS ML H &
Table 2 Data of elemental analysis and XPS for five GO samples

Sample Mass fraction/wt% (Elemental analysis) Atomic fraction/at % (XPS)

C H O N S C O N S
GO-1 67.3 1.5 31. 2 — 67.7 29. 4 1.7 1.2
GO-2 59.1 2.1 38. 8 64.9 33.1 0.9 1.1
GO-3 57.5 2.3 40. 2 — — 62.9 34.4 1.4 1.3
GO-4 54.0 2.7 43.1 — 0.2 59.1 36.4 1.6 2.9
GO-5 49.7 2.9 46. 9 — 0.5 57.9 37.5 1.4 3.2
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