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Fig. 1 Coating acrylate-POSS onto MWNTs
Table 1 Syntheses and grafting amount of MWNT-Brs
MWNT F2BB Anisole Percent loss Weight loss Grafting density
Samples
(mg) (wL) (mL) (%) (mg) (mmol/g)
50 0.3 3 16.5 9.88 0.60
50 0.3 5 13.1 7.54 0.46
C 50 0.3 10 4.7 2.47 0.15

1.2.3  MWNT-Br 5] k& J\ N/ R g POSS (5K &
A, AR A2 s N N 30 mg MWNT-Br
PL A 10 mg CuBr, $ S [V B 1, % BObx #fE 1)
ATRP Jx R #fiHE 1 %, ¥ 300 mg POSS,12 mg
PMDETA %> 3 mLDCB v, By 5 #5 73 5 31 5t 284

7 gt 3 Uk, B JE AE 90 C i e P e B
24 h. #5207 Y A THF 253 770 ph ok, T 48 15 31 5
LA 2 AR POSS@ MWNT. JI 4R 1 o (19 51
KA A BLC o RIH# T 3 Ff POSS@ MWNT i fb
MR, LA ab e
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o 80 70 60 50 40 30 20 10 00
/2 Jy F2BB [k R, Hf A B.C.D.E ’ 5
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< 1 o N
E\z , ’fi %&/I\iﬁﬁlz ?& »{& Eﬁ , i«ﬂEtf EFI i fﬂf/l\ E‘%%B’i Fig. 2 "H-NMR spectrum of F2BB
Table 2 The amount of reactants and productivity of F2BB
FA 2-Bromoiso butyryl Theoretical yield Actual yield Productivity
(mL) bromide (mL) of F2BB(g) of F2BB(g) of F2BB( % )
1 4.35 2.47 6.56 4.36 66.5
2 4.35 2.47 6.56 4.79 73.0
4.35 2.47 6.56 4.08 62.2
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Fig. 3 FTIR spectra of (A ~C) MWNT-Br and (D) pristine
MWNT
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Fig. 4 TGA curves of (A ~ C) MWNT-Br and (D)
pristine MWNT
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Fig. 5 FTIR spectra of (a~c) POSS@ MWNT, (d) pristine
MWNT and (e) POSS
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Fig. 6 TGA curves of (a ~c) POSS@ MWNT, (d) pristine
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Fig. 7 TEM images of (a~c) POSS@ MWNT and (d) general view of POSS@ MWNT (b)
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Coating Polyhedral Oligomeric Silsesquioxane onto Multi-walled Carbon
Nanotubes by Diels-alder Reaction

Wen-jing Zhang, Jia-li Qu, Qi-fang Li* , Guang-xin Chen”
(College of Material Science and Engineering , Beijing University of Chemical Technology, Beijing 100029)

Abstract In order to avoid the corrosion, pollution, and the serious break of carbon nanotubes ( CNTs) ,
Diels-Alder (DA) [4 + 2] cycloadditions on the sp2 carbons of CNTs are used for the introduction of
functional groups that allow the attachment of potential initiator moieties of ATRP. The multi-walled carbon
nanotubes (MWNTs) based initiator of ATRP was synthetized by using a DA reaction between MWNTs and
furfuryl-2-bromoisobutyrate obtained wvia esterification reaction. The MWNTs-initiator ( MWNTs-Br ) with
controlled grafted content by changing the conditions of the DA reaction was used to initiate the polymerization
of acrylate-POSS on the MWNT surface. The thickness of acrylate-POSS coated onto MWNTs can be changed
by controlling the grafted degree of MWNTs-Br. Finally, a core-shell structure with MWNT at the center was
obtained successfully and the thickness of shell can be adjusted from about 5,10,to 15 nm through choosing
different initiators. The multifunctional molecules coated MWNTSs have better compatibility with other polymer
matrix and it provides a potential application for the preparation of composite materials based on CNT
chemistry.

Keywords Carbon nanotubes, Polyhedral oligomeric silsesquioxane ( POSS), Diels-Alder reaction, ATRP

reaction
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