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Figure 1 Preparation of PPV nanowires and nanotubes by wetting template method!'-
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Figure 2 Overall synthetic procedure to fabricate PPy NPNT structure in the pore of AAO and inside functionalization'*
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Figure 3 PPy nanotube fabrication using reverse microemulsion polymerization'*
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Figure 4 Procedure for fabricating 3D networks of polymer nanotubes''™
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indicated as dotted lines) and subsequent bending and closing into a nanotube!?"
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Figure 7 Capture and release of microparticels by self-rolling poly(NIPAM-ABP) bilayers
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Figure 8 Nanotubes produced by coaxial two-liquid nanojets
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swelling-evaporation strategy-*’}

T AN 350 11 S8 B0k D0 45 AR I+ DT A 38 SR A IBORE S L A R IS ) T A /b ek 20T U T A B 5 T
HA YORZE M 1 R W RORE .

dissolved MBA MBA polymer
MBA molecule fibrillar template micro-tube l

RAFT polymerization
—_—

K10 st MBA BEREF4E R RAFT B4 Hl & B AW iokEtY

Figure 10 Polymer microtubes fabricated by RAFT polymerization of MBA gel fibers"!]

4 HRE

T ZARRIIESE A WA R A B A 7 kA B T R A KR L A A 7 Tk AR 2 B T
Z B PR JF BAE RS YRS M DR A B 7 B AR R I T 2Rk AR . HADRE BIRE
AWK BT Tz M58 0 U e A T Tl A AR 7 B T I s TORE A A 3R G W ok A
AT 50 30 BE AR R % A0 18 22 ABLAR MO R AR B3 PR BE L DH e i A o 1k — 20 i 5 LB il 4 5 ik B 41 H i
W2 XETE N RGN KRG Z MR T Z T etk B2 R TRV MARE
(¥ ) A BIF 5 4 38 0 T A W2 BI040 R D RE AL B0 T 1) AN W e R AT SR AR S AT SO TR A B
e

%% Xk

[1] Martin CR, Van Dyke L S, Cai Z, Liang W. ] Am Chem Soc. 1990, 112(24) . 8976.

[ 2] Savariar E N, Krishnamoorthy K, Thayumanavan S. Nat Nanotechnol, 2008, 3(2). 112.
[3] ChoSI, Lee SB. Acc Chem Res, 2008, 41(6): 699.

[4] KoS, JangJ. Chemlnform, 2007, 38(10): 7564.

[ 5] Stewart S, Liu G. Angew Chem Int Ed. 2000, 39(2): 340.

[ 6] Steinhart M, Wehrspohn R B, Gosele U, Wendorff J] H. Angew Chem Int Ed., 2004, 43(11): 1334.
[7] Hamley I W. Soft Matter, 2005, 1(1): 36

[8] LiuG. Adv Polym Sci, 2008, 220 29.

L9 REFR, BRI, KAMK &5 FEH. 2004, 631.

[10] . JEmE. skar /. ki, /b T# g, 2010, 29(8): 1502.

10. 14028/j. cnki. 1003-3726. 2016. 07. 003



573 = 0 S S i {1 <29 .

[11] Massuyeau F, Duvail J L, Athalin H, Lorcy ] M, Lefrant S, Wery J, Faulques E. Nanotechnology, 2009, 20(15); 155701.

[12] Lee K], Min S H, Oh H, Jang J. Chem Commun, 2011, 47 9447.

[13] Bognitzki M, Hou H, Ishaque M, Frese T, Hellwig M, Schwarte C, Schaper A, Wendorff J. Greiner A. Adv Mater, 2000, 12
(9): 637.

[14] Jang J. Yoon H. Chem Commun, 2003; 720.

[15] Jung J H, Shinkai S. Templates in Chemistry 1. Verlag berlin heidelberg: Springer, 2004, 223.

[16] Chen K, Tang L, Xia Y, Wang Y. Langmuir, 2008, 24(24); 13838.

[17] LiB, Tang L, Qiang L., Chen K. Soft Matter, 2011, 7(3); 963.

[18] Qiang L. Tang L, Li B, Chen K. Chin J Polym Sci, 2012, 30(5): 613.

[19] Wen X, Tang L, Qiang L. Soft Matter, 2014, 10(22): 3960.

[20] Wen X, Tang L, Li B. Chem Asian J, 2014, 9(10); 2975.

[21] Gress A, Heilig A. Smarsly B M, Heydenreich M. Schlaad H. Macromolecules, 2009, 42(12) . 4244.

[22] Chapman R, Jolliffe K A, Perrier S. Polymer Chemistry, 2011, 2(9) . 1956.

[23] Kaminker R, Popovitz-Biro R, van der Boom M E. Angew Chem Int Ed, 2011, 50(14); 3224.

[247 Schmidt O G, Eberl K. Nature, 2001, 410(6825) . 168.

[25] Kumar K, Luchnikov V, Nandan B, Senkovskyy V, Stamm M. Eur Polym J, 2008, 44(12); 4115.

[26] Zakharchenko S. Puretskiy N. Stoychev G, Stamm M, Ionov L. Soft Matter, 2010, 6(12). 2633.

[27] Loscertales I G, Barrero A, Marquez M, Spretz R, Velarde-Ortiz R, Larsen G. J Am Chem Soc. 2004, 126(17): 5376.

[28] Huang J, Wan M. ] Polym Sci, Part A: Polym Chem, 1999, 37(9);: 1277.

[29] Han]J, Wang L, Guo R. Macromol Rapid Commun, 2011, 32(9/10): 729.

[30] Ni W, Liang F X, LiuJ G, Qu X Z, Zhang CL, LiJ L, Wang Q A, Yang Z Z. Chem Commun, 2011, 47, 4727.

[31] LiQ. Tang L, Xia Y, Li B. Macromol Rapid Commun, 2013, 34(2): 185.

[32] Qi Li, Yi Wang, Liming Tang, Chemistry-An Asian J,2015, 10; 1363.

[33] 2=k, AL, B35, masgiifbageiit, 2013, 34(6): 1542.

[34] =0, B, . &0 T %M. 2014, (8): 1135.

[35] Li Q. Tang L. J Polym Sci, Part A: Polym Chem. 2014, 52(13). 1862.

Preparation of Polymer Micro/Nano Tubes

LI Qi""?, TANG Li-ming'* , CAO La-mei*
(1. Key Laboratory of Advanced Materials of Ministry of Education of China , Department of Chemical Engineering ,
Tsinghua University , Beijing 100084, China; 2. Science and Technology on Advanced High Temperature

Structural Materials Laboratory, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: Because of the one-dimensional hollow structure and functionality, polymer micro/nano tubes have
demonstrated extensively application prospects in separations, electronic devices, catalyst carrier, drug delivery and so
forth. In this article. the preparation technologies of polymer micro/nano tubes were described systematically on the basis
of recent research advances. The features of hard template, soft template and non-template methods were mainly discussed.
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