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Abstract: Multi-walled carbon nanotubes (MWCNTSs) were oxidized with mixed acid,and then were functionized with
phosphorus-containing compound 2- (6-oxido-6 H-dibenz < ¢, e > <1, 2 > oxa phosphorin-6-yl)-1 , 4-dihydroxy
phenylene (DOPO-HQ) . The functionalized carbon nanotubes (MWCNTs-P) were used to modify epoxy resin. The effects of
MWCNTs and MWCNTs-P on the mechanical properties and the flame retardancy of the epoxy resin were compared. The
results showed that both MWCNTs and MWCNTs-P can improve the mechanical properties of the epoxy resin, while the
modification effect of MWCNTs-P was better. When the MWCNTSs-P content was 0.5%, the impact strength of the epoxy
resin increased by 232%. SEM images showed that the addition of carbon nanotubes improved the toughness of the epoxy
resin. The tests of tensile properties and bending performance of the composites indicated that the best content of MWCNTs-
P was 1.0%. Limiting oxygen index (LOI) test revealed that MWCNTSs-P can improve the flame retardancy of the epoxy
resin, and when MWCNTs-P content was 0.5%, the LOI reached to 30.2%.
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200 mL EALWARH, fiInA DMF 2 ~ 3 mL 1EfE4EF,
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AE SR 77 AR I Y %, 70 C s TR
12 h. ¥ 5.0 g DOPO-HQ Al 0.8 g BRI K
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Fig. 1 Synthetic route of MWCNTs-P
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Wi — 78 U BB MWCNTSs-P F N
HEFEAEL 30 min, IIATIEE 60 C ARG
FEATEL 30 min, FEAUBREEFE 2 h, W0RFERVE R PN,
SRIGIMAAL2ETT R E 1L DDM JfR5E 57, EIA
TR ELA , F 60 “C EL2S BEBRHS 30 min,
SRIGHE 110 CRlfk 1h, 140 CIH4L 4 h, 160 CHl4k
2h W24k, 15855 48 MWCNTs-P/EP.
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Fig.2 FTIR spectra of MWCNTSs and MWCNTs-P
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Fig. 3 SEM images of the dispertion of MWCNTSs and
MWCNTs-P in ethanol
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Fig. 4 Impact strength of the EP composites
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Fig. 5 SEM images of the fracture surfaces of different materials
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Tab.1 Tensile properties of EP composites

- N Fife P fe PHrsd

fﬁﬁu% mﬁﬂi/on e »”

JERE/MPa  BRE/GPa  HEKE/%
— 0 35.19 0.23 2.52
0.25 43.19 0.31 3.35
0.5 51.30 0.65 4.01
MWCNTs-P
1.0 55.65 0.38 478
1.5 45.57 0.15 4.01
0.25 41.69 0.26 3.25
0.5 47.04 0.31 3.77
MWCNTs

1.0 45.01 0.27 3.46
1.5 43.63 0.20 3.18

T KA R I X6 52 M A P 251 42 R 1) 5%
Mg DL 2.
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Tab. 2 Flexural properties of EP composites

win Wi/ SHhsREE/MPa AR /GPa

— 0 5231 2.58
0.25 77.20 2.67

0.5 85.08 2.69

MWCNTs-P

1.0 94.66 2.72

1.5 76.27 2.47

0.25 61.56 2.64

0.5 87.30 2.70

MWCNTs

1.0 86.92 2.66

1.5 73.08 2.58
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JE AR R S . BRANK A X A MR bt
P th ik seny s A e R F o, AkE
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TEBLBILRE , ORI AR 22,
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HF s, IR 0.5%B A Bl 30.2%. —%
NN, BRAUK A B K KAR L, 5 T8 R S2 1% )
EEEFI R R 2, T LA EAT BEARAE . MWCNTs-P
HIBHAR AL T MWCNTs (A2 |, SEBIRRAKAS 5%
FRBH %] DOPO-HQ ELAT B fE .

32

30

281

LO1/%

261 —m— MWCNTs-P
—e— MWCNTs

24

22 . . . . .

0.00 025 050 075 1.00 125 1.50
NI 1%

E 6 EPEAMBHMRAIEL
Fig. 6 LOI of EP composites
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DOPO-HQ e byt kiE MWCNTs-P. K ifiL)
REALFE M T IRGIKRAE 1Y ok, i TIRANKE 53

BALAA 0 AL BT, MWCNTs 5 MWCNTs-P B HIA
IREIR R AN E MG 1) T BE , MWCNTs-P 9 el
RO B AT X P SRR i ) B Ak 1) 34 5 R 3 ) 119 &%
oWk 0.5%KF, iR S T 232%. SEM
RN, 76 EP R ZH I A MWCNTs-P J&, %A
REZPIA —E RIS, MWCNTs-P Il A RN
LO%ET, 52 A WA A 35 s ity i B A 4l A SR
REAr IR 58.1%F1 80.9%. FRANAAS IR HER E I 4A
BB A BELERTE , MWCNTs-P T AN 0.5%H, B PR
SAFEERE] 30.2%.
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