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Preparation of Polymer Microtubes via RAFT Polymerization of Sole MBA
Xerogel Fibers
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Abstract The influence of gelation temperature on the size of MBA xerogel fibers was studied. The results indicated that
the average diameter of MBA fibers became smaller as the decrease of gelation temperature, and the MBA fibers with aver-
age diameter of 1.1 um were obtained at gelation temperature of —25 °C. Without comonomer, the small sized MBA fibers
with diameter of 1.1 pm were used as both templates and monomer source for preparing polymer microtubes via reversible
addition-fragmentation chain transfer (RAFT) polymerization. Polymer tubes with well-shaped morphology and
self-supporting ability were obtained in relatively high yield. The influence of various reaction conditions on the polymeriza-
tion was investigated, which revealed that the amount of RAFT reagent, the amount of initiator and reaction temperature
could affect both the morphology and the yield of the products. The morphology and composition of polymer microtubes
were characterized by scanning electron microscope (SEM), transmission electron microscope (TEM) and infrared spectrom-
eter, respectively. The thermogravimetric analysis indicated high thermal stability of the product.
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Figure 1 SEM images (left) and average diameter (right) of MBA fibers
formed at different gelation temperatures
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Figure 2 SEM images of PMBA microtubes using different fibers as
templates

(a) 5.4 pm; (b) 3.0 pm; (¢) 1.1 pm

REWE MBS R RS T 51 & 55 i e
A E BE, BIRAFEREHRANES, BREEDE
FIE SR, [ 51 R BRI R A, TSR
VIR RE R L. BEERATT, MBA B
MEFYEP i R R A B E 4 b, RATERREME.

BTG B SRR P A, B AT YRR
G R MNREFFUEIEAT I, 2F48 Rl ) LR AR
N, ERYE N RE IR, R, KRS 4T 4 1
RERIBE, TR GYE &4, & RN
IBEAT, FRARASHT LT 4 B R, 5 SRR T 25
FHELZ T, NN STl fi 2 4 1) e S R 7 58 5, AT UG
TR AV E T 2L 0, IF DU IR T RO 25
B HAHHEENRERORE. DU £ R
P EAR 1.1 pm /N RSHB IR AT YT R &

2.3 RAFT RFIA = BEYMRKERRNENT

RAFT R 5 =B CIR IR ) & — FhEERL R 771,
7E RAFT B4 1 R o AT it 5 3 % A - 22 P9
PO RN AR RAFT RAHE TH#ITERS,
B P TS0 B U 3 ) L B 3 T 4.

i 4 AT, BEE RAFT W55 RN, BeRE
HBEAK. 24 RAFT R0 HRRAE, b FEgzin 135
WE RS, BEE AIBN 7E&iR FHuE s &k, k& T
TAEREIG G, YRR, &0 FRESA 2%
L1 VA 8 s s e S 'l 9 AR € K2 g% 1 A
KYOLE 3a). 4 RAFT WG HEIE S, 7T ISR
PTELF . WS IR EGE (LK 3b). 4 RAFT &5

http://sioc-journal.cn 127



e F 5 R

IR R, ERCE v OB D, RE R,
PR AR RE VIR BEBGE, B SEICRE,
R PR, HAREDCHE (LA 3e).

a b 1 ( /g
: N J .‘\ / /-3\,

|
2

1ym / i/ ] 1ym

B3 RAFT Wi AFAE T REMPAER SEM [
Figure 3 SEM images of PMBA microtubes obtained at different
amount of RAFT reagent
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Figure 4 The curve of yield versus amount of RAFT reagent
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Figure 5 SEM images of PMBA microtubes obtained at different
amount of AIBN
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Figure 6 The curve of yield versus the amount of AIBN
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Table 1 Influence of reaction temperature on the yield of PMBA mi-
crotubes

g BBCTEERum REEE/T IR %
1 1.1 70 25.1
2 1.1 82 59.7
3 3.0 70 14.9
4 3.0 82 243
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Figure 7 SEM images of polymerization products obtained at different
reaction temperatures
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