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Preparation and Charaterization of Graphene Oxide/Polyhdral

Oligosilsesquioxanes Modified Bismaleimide Resin

LIU Xun LIU Junjie JIA Haibin WANG Daixing LI Chendong
(Beijing Institute of Remote Sensing Equipment , Beijing  100854)

Abstract The prepare graphene oxide/polyhdral oligosilsesquioxanes (GO/POSS,_;) composite was prepared by
the in-situ method under acid and miscellaneous conditions. SEM, XRD and IR were performed to characterize
morphologies and crystallizations of as—prepared material. The results show that considerable inorganic—organic
hybrid POSS nano—material with shell-core structure is inserted into the surfaces of well dispersed lamllar GO. In the
curing process of modified bismaleimide (BMI) resin, GO/POSS,_, composite material is well dispersed in the matrix
of resin to form homogeneous black cured compound resin. Results of DMA tests show that GO/POSS._, composite
material has obvious restriction effect on the movement of organic carbon chains and improve the thermal stability of
material. The optimum glass transition temperature is 27°C higher than that of unmodified bismaleimide resin.
Furthermore, the mechincal properties of composite are improved because of the crack passivation or pull-out effect
of GO/POSS_ composite. The bending strength and modulus of modified BMI resin are incresed by 16. 5% and
3.4% ,respectively.

Key words Graphene oxide, Polyhdral oligosilsesquioxanes , Bismaleimide resin, Preparation
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Fig. 1 Characterization of GO precursors
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Fig. 2 Characterization of GO/POSS
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Fig. 3 Optical images of different cured BMI resin
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Fig. 4 DMA analysis of different cured BMI resin
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Fig. 5 Optical images of different cured BMI resin after DMA
test (BMI and BMI/GO/POSS,.,)
BEEAEE BMI, BMI/GO/POSS . %5 il 58 $2 71 16. 5 %,
A EEET) 3. 4 %, ZEA LIRS HTEE R, GO/POSS,
T ORE X T E B R T AP BB A B 2 0 [ I
X T RE AT —E R R G R AR
F2 AENSHIERS KR
Tab.2 Bending data of different cured BMI resin

\ 5l g i i it
FE — -
o/MPa Ao /MPa E/GPa AE/GPa
BMI 110.2 3.2 351 0.033
BMI/GO/POSS,. 128.4 4.2 3.63 0.036

2.3 EsEHIES R
ZHARMR R A2 B (POSS) & —Fh EHL-FT HL
YRR 2R S -Fe 54, IR RD
P A MR TEHLPERE Y Si— O 28, SNEB R A BB 25
F(—REREAD) , HiZ 8" 578" il i AN e [ %
2, HETCHL-A WL A B AL Foor 25k an &
6(a) fIi7n. HoA R ELsm i | e m Bk L Y GO RERS
F[POSS-H, | "enX #hfizk 2R ESIZ B[ K 6(b) |, TE
BT 5R 1 GO/POSS, & G+ GO BESEAR AT 3 ORI
fzk KA POSS ik, 2 55 POSS Tk £ B4 g Se 44 v (1)
HRBIR . AL, GOIPOSS, S A ki A K i e
PR, G TR MLE R (e an 28 |, F GO/
POSS, UL ZEA B 9 58 5117, B A b 43180 28 ) g A
MRk T A S R TR AR
P 7 (a) A %F He BMIF g (4 W7 7 SEM, W7 224 i 2 B
Ha KRS, HA B B E W ARAE . [’ 7(b)
g5 | AR T BMI/GO/POSS .., B IR AT SEM , 1]
DI R AR E T, B s 4544 , B Pk
SURFIE . O H TSR S )2 GO/
POSS, 35 hr 1 RENS 8 1 a0 Bl A ol Hh 380 Wi —
E R, IR IR REGE— 2D R R B WA e AR
_ 51 —



—_ l

/ R/
0 R e
0- gl\ /b I\R
/ S ()
8 1

(a) POSSZEMR =K

o‘d‘.‘
* '\fr (&
‘\,\~J,-v\ P()ss

(b) GO5POSS._ il ZrER

E 6 POSS K GO/POSS, /R K
Fig. 6 Schematic of POSS and GO/POSS,

PIPEW R, BeAh, I 2(b) £ AMELE GO/POSS,., 1 1 617
em™ |1 648 em™ BT I R —NH, /A K i R shig Al C =
C IR 4R IR AT [ AL 5 B i A 21 AR 3 (1 8 5 Sk k)
FIEATE 2k, 28] GO/POSS,. 5 8 R i ik ME—NH, 5 —

(a) XFEEA AR BMI

C=C LM AT RERR -5 AU MR HE AR AT RIBE A A st
A ST R R TR AR AR S M P Y S
R ARTIHESRAICR o

(b) HESRMHE BMI/GO/POSS,.,

BT ANTE US4 i i T SEM L 23 A
Fig. 7 SEM images of different cured BMI resin

22175 DMA RS , %F b BMIFE 4 76 SEM AL
HH B o A R v R X ) o' e 2 e R/ X sl R R
FE[E9(a) ], EAEEILE 9(b) ] fge i i &
AR i X ATS PR RN 14 AU 3 T T 35 (i sk
FIERFRAL) o LR 5 | A B SR 0k S A [0
X5 BMI/GO/POSS,._ ﬁ.%i%ﬁmﬁﬂ%f IR IR IE 5,
ToH B[ E 9(e) ((d) ]o X AT BESE T RS R4
FHEB KM GO/POSS,, NI ﬁ*ﬁ: KA i A rp A AL
BBt 32 Bl 7= A 5ok i 3 I SRR T B R &9
BEBE R R P R gl

P10 2 DMA IR 5 RF S 14 B8 R o AR e
AT DB R 3 v T R T OR 5 BMI M RE &
AT B R THESRE 1 BMI/GO/POSS,._, NI 7E &
TS SRRV P IRRAS T BB S 1k .
_ 5

o0
T

Transmittance/%
& o o O
=

L]

[§)
T

O
o
T

88 1 1 1 1 1 1 1

4000 3500 3000 2500 2000 1500 1000 500
olem™

8BS R BMI/GO/POSS . IR ik

Fig. 8 1R Spectrum of Modified BMI resin (BMI/GO/POSS,_,)

FHIMEIT.Z  hitp://www.yhelgy.com 20234 4543



T (a) L (b) XS EERIE BMI; (o) | (d) W HESEME BMI/GO/POSS o
B9 RIFIALL R DMA MR 19 SEM 43 B
Fig. 9 SEM of different cured BMI resin after DMA test
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Fig. 10 Optical images of different cured BMI resin after DMA
test
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