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Fig. 1 Chemical structure of comonomers
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Fig. 2 Transformation of MBA gel fibers (a) into polymer micro-tubes (b)
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Fig. 3 SEM images of the polymerization products at different RAFT reagent dosages: (a), (b) 0 g DBTTC, (c¢), (d) 0.0065 g
DBTTC, (e), (f) 0.0130 g DBTTC and (g), (h) 0.0260 g DBTTC
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Fig. 4  Yields of polymer micro-tubes obtained at different

dosages of comonomers with different degrees of functionality
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Fig. 5 SEM and TEM images of polymer micro-tubes:
TMPTA) and (g), (h) P(MBA-PET4A)

(a), (b) P(MBA-BA), (¢), (d) P(MBA-TEGDA),

(e), (f) P(MBA-
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Fig. 6 FTIR spretra of different polymer micro-tubes
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Table 1 Molar percents of the components in different polymer

micro-tubes

Molar percent Molar percent Molar percent

Samples of comonomer of MBA of DBTTC
(%) (%) (%)
P(MBA-BA) 17. 81 69.77 12. 42
P(MBA-TEGDA) 22.12 70. 25 7.63
P(MBA-TMPTA) 27.67 63. 04 9.29
P(MBA-PET4A) 18.74 74.61 6. 65
100
80
X
S 60
(5]
=
=
40+
= — a) P (MBA-BA) ’
8 —b) P(MBA-TEGDA)
20+ —c) P(MBA-TMPTA)
— d)P(MBA-PET4A) ©
O 1 1 1
0 200 400 600

Temperature (°C)

Fig. 7 TGA curves of different polymer micro-tubes
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H8 0.19 mmol , il £ i 2 Fh R AWK, 435
Pl P(MBA-DEGDA) fil P(MBA-NPGDA) #75. E1i]
) SEM F1 TEM 43 #r 25 R an &l 8 B, ol LU
B EA E M IR 454, 5 P(MBA-TEGDA )
(EI5(e)) M, X 3 Bl R G W RCK S YRR AT
ik 90% L) I AHEEJRA —E 2 5.



1140 A

I

(14 2014 4

3

Fig. 8 SEM and TEM images of polymer micro-tubes: (a), (b) P(MBA-DEGDA) and (c¢), (d) P(MBA-NPGDA)
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P(MBA-TEGDA) % & ) fd oK & 21 4h )l 3k &1 (&
6) FEATXF L & B, T AT % A T L RRAE 05 B AR
HATE], 6 B & T 0 AR fh 2 A s 2 oL, 30 & A
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(MBA-TEGDA) (£ 1) iy £ 41 43 FE IR ' 43 7 ik
FHEGAE K B, FE SR B SR T R MBA BT 1Y 7 =R
&S

Table 2 Molar percents of the components in different polymer

micro-tubes

Molar percent  Molar percent ~ Molar percent

Samples of comonomer of MBA of DBTTC
(%) (%) (%)
P(MBA-DEGDA) 25. 80 68. 89 5.30
P(MBA-NPGDA) 23.67 71.23 5.11

24 REHEBRGKENEREAGHEAHRRE
HT AR 2 — B 73 D BE AR R B R AL A
Yy, o T TEDRIF 5 45 2R I, R RE R B B A

ANBEAT A Bk S R, 3R W BROK AE B4 W AR e g AR
B 46% . NI, 221X 7E B AE R L R B0k N
PR Z oA D B DU RE BE A R T LR
SCHR T BN B AR E AR L B2 R A W ROK
B IR AR R SR RE E BLUR BA I DU fE
R PET4A (T AT R A, - W ICR KOE
S 3.

Table 3  Yields and morphologies of products obtained at different

amounts of BA and PET4A

Morphology of
No. PET4A (g) BA (g) Yield (%)

the products
1 0. 0050 0. 0920 71 Polymer micro-tubes
2 0.0100 0. 0920 79 Polymer micro-tubes
3 0. 0260 0. 0920 80 Polymer micro-tubes
4 0.0100 0. 1490 55 Polymer particles
5 0.0100 0.2020 15 Polymer particles

X 1.2.3 S A LA B2 BA &
7 0.0920 g, {hn A 0.0050 g PET4A giHEM R4
PR SR IG N3 71% ;34 i PET4A HI & 2
0.010 g, A] fiff dhe 2 3k — A0 45 &5 3] 79% ; (A 4k 22 38
i PET4A (0. 026 g) ,Xf =B LA K,
FUm A L& PET4A B AT KR BE 42 5 B AW i
KAERWCR. [ 5E PET4A [ #4 0.0100 g &
P BA i (I 2.4.5 5505, Y ICR & i
FEAR, ELAS SRR ™= Wi A2 R A W HOK . X
A RE S FH W 5 T 5 R Y, — O T BA ] fe it
ZW VIR T ASRETE LR G W) M 4 45 K 0 RR B
ARB B b R CRFEAL, B ICES BRSOk
.o — 7, BA XA B A — i I U A AR
AR T RE Y RHOKE I K. ER IR %R
W, 75 B0 e B 3k 2R R R AR & o A
HRERE LR, AT DL B S R A W ORI
e U 5 DI REAL RS W ROK B R TR AR
3

it

ARICRGEM T T AR LR AR XS MBA 5t I
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Influence of Comonomers on the Transformation of MBA Gel

Fibers into Polymer Micro-tubes via RAFT Polymerization

Qi Li, Li-ming Tang" , Yang Jiao
(Key Laboratory of Advanced materials of Ministry of Education of China, Department of Chemical Engineering ,
Tsinghua University, Beijing 100084)

Abstract In presence of different acrylate comonomers, polymer micro-tubes were fabricated directly by
taking N, N'-methylenediacrylamide ( MBA) organogel fibres as both the templates and monomer source via
reversible addition-fragmentation chain transfer ( RAFT ) polymerization. The influences of RAFT
polymerization and the functionality of comonomers on the yields and morphologies of the products were mainly
investigated. The morphology, composition and thermal property of the products were analyzed by scanning
electron microscopy ( SEM) ,transmission electron microscopy ( TEM) , Fourier-transform infrared spectroscopy
(FTIR) ,element analysis and thermogravimetric analysis ( TGA ). The results indicated that polymer micro-
tubes with well-shaped morphology could be obtained by taking suitable amount of RAFT agent. The yield of
polymer micro-tubes could be improved significantly by increasing the dosage of the comonomers. As increasing
the functionality of the comonomer, the polymerization was enhanced and the yield became higher. As
bifunctional comonomers with different chain lengths were used, the wall thickness of the obtained polymer
micro-tubes was compared. The wall thickness became thicker with increasing the chain length of the
comonomers. Besides, the yield of polymer micro-tubes could be improved significantly by including a small
amount of tetrafunctional monomer in the reaction system with monofunctional comonomer.
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