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Abstract :
tested using carbazole (electron donor) group and dinitrobenzene (electron acceptor) group. Hybridization
test was conducted using films made from mixing/casting of poly (carbazole—styrene) (PS/D) and dini—

Charge transfer interaction as a hybridization mechanism of silsesquioxane/polymer was

trobenzyl silsesquioxane (Cube/A), and transparent hybrid films were successfully obtained under some
conditions. "H-=NMR of PS/D and Cube/A, and UV absorption test of hybrid films showed that one acceptor
and one donor can form one charge transfer complex when no silsesquioxane molecule was included in
films, but transparent hybrids with no phase separation were obtained only at acceptor/donor ratios less
than 0.7 : 1. These results also suggested that on average 4 charge transfer complexes form per one
silsesquioxane.
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Scheme 1. Synthetic mechanisms for the electron donor and the
electron acceptor molecules. (a) poly (carbazole—styrene) (PS/D)
as an electron donor and (b) dinitrobenzyl silsesquioxane (Cube/A)
as an electron acceptor.
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Figure 1. UV absorption spectra of 4 reference films. Poly—

styrene (PS), carbazole donor substituted polystyrene (PS/D),

polystyrene mixed with dinitrobenzene acceptor (PS+A) and

carbazole donor substituted polystyrene mixed with dinitro—

benzene acceptor (PS/D+A).
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Figure 2. UV absorption spectra of acceptor—added PS/D films.
(a) UV spectra as a function of acceptor/donor ratio (A/D) and
(b) UV absorption values at 430 nm and the base line.
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Figure 3. UV absorption spectra of hybrid films as a function of
acceptor/donor ratio (A/D).

Scheme 2. Schematic illustration of polystyrene/silsesquioxane
hybrid materials via formation of charge transfer complex.

Azl ols FE P4l 3l PSe AAAFSAle] A B glo]
E 245 oFa vk A4 4 Qi

EE o]F+= PSSt AAAF S 22
e DAE AlFSTh 4, ANATEARS
8329] %8k 7Fsst Si—H 24717} Lot oF 67 57t 84 1
B A|gEo] Stk PSell oF 10% RIE= 353E = 5o
Al 12 A ol a2t Gika - Hs) olF 2= 340l 3
Ag g Lot AAAF A ] Sl AT FolAet 8AF 1
0.7 Axe] &7 & 22 glo] slelug|=s FAdsith 5 o
9] FoJA| TFEe] WAl EABH "rkes Aok of7|A FeJgt
A2 AAAFISAle] glE 7% HEA el dojus 22 3
2 2] FEA AP 2EEo] thes Ajdel vk, slolk.
Y] A= GRS 2shs AAAFASAE 221) 5 st o]
T Aes & @ IE A3 Xehe AAAFASA E2PL 2
Foh= Aotk uE w= weld 6719 484 15 T W) olF
255 ek b AAAFSAr 2= PSe} 419 <= 9l
thal dsh= Aol ERdalth 2oh slo|BEE o]F= AA
AFEAE 3 Bk el 6709 As) ol F=g AT
F 9lom g7 PFHoR 3~47) AEI} S x}HE Zo)
2t AZE 4 Qi) o3t slo|He| =] #AF FRE e E
ERY™ Scheme 29} 2t}

Polymer (Korea), Vol. 31, No. 2, 2007



=

140 HA 4 -

4 =

B 5= charge transfer interaction= ©|-83PA 4jo]#] okd
71 A2 F7] Adato] dedt EFTO R B2} el HLst
Al Ak sle|BHEE o)F ¢ Qltke & HolFick e A
27t AQe] stelrg|ert Z-A whiolv #7353 4 7t
T HR T8 REEA] AXjol Frsta ddst AJElE vhEo] A=
A3 vlwgdw) o] AEL sfo|lHE AL S| Wt &
Joz Azxrt 7hssibs 7FeAE AlAlSkaL Sl 53] kel
AREE AAAFSA slo| B == 2279 FRe YIRS A
ol vl = Qlof F2} 2 Mg 9] wjet 9 24o] Tk
sk old et A& 3 WeEks) el v 728 240 AR
A1 IAIZE Q= ok, oAlE o] A& sfolB = uke] s
23 82 F Utk ey o] AFE o M3} o]
GAdol| oJgt slolB = LAl Al AT 27] THAl] 9l
ekt ghel, 2AE G449 A aa owgl
7 T2 o AEHA o7 o]Fojxfof & Ao
. olE 0] A3t olF #HEel st BEE ] Mol RE A
U} 25 W3lol] W decomplexation 4 55 E3FF AAA
tolBe|=o] F7FARI A A8 Foln 1 Ay uE

1. S. J. Wang, C. F. Long, X. Y. Wang, Q. Li, and Z. N. Qi, J.
Appl. Polym. Sci., 69, 1557 (1998).

2. P. B. Messersmith and E. P. Giannelis, J. Polym. Sci., Part
A : Polym. Chem., 37, 2225 (1999).

3. J. G. Doh and L. Cho, Polym. Buil, 41, 511 (1998).

4. B. Abramoff and J. Covino, J. Appl Polym. Sci., 46, 1785
(1992).

5.P. C. Pebaron, Z. Wang, and T. Pinnavaia, /. Appl. Clay Sci.,
15, 11 (1999).

6. C. G. Reid and A. R. Greenberg, J. Appl. Polym. Sci., 39,
9951 (1990).

7. T. T. Che, R. V. Carney, G. Khananarian, R. A. Keosiuan,
and M. Bozo, J. Non—Cryst. Solids, 102, 280 (1988).

8. P. H. Sung and C. Y. Lin, Eur. Polym., 33, 903 (1997).

Zo/H, A3148 A2z, 20074

171 %
9. D. A. Loy and K. J. Shea, Chem. Rev., 95, 1431 (1995).

10. B. M. Novak, Adv. Mater., 5, 422 (1993).

11. R. M. Laine, J. Choi, and I. Lee, Adv. Mater., 13, 800
(2001).

12. J. Choi, R. Tamaki, S. G. Kim, and R. M. Laine, Chem.
Mater., 15, 3365 (2003).

13. J. Choi, S. G. Kim, and R. M. Laine, Macromolecules, 317,
99 (2004).

14. M. C. Castex, C. Olivero. G. Pichler, D. Ades, E. Cloutet,
and A. Siove, Synthetic Met., 122, 59 (2001).

15. T. Yasuda, T. Imase, and T. Yamamoto, Macromolecules,
38, 7378 (2005).

16. K. R. J. Thomas, J. T. Lin, Y.=T. Tao, and C.—H. Chuen,
Chem. Mater., 16, 5437 (2004).

17. S. A. Jenekhe, L. Lu, and M. M. Alam, Macromolecules, 34,
7315 (2001).

18. J. M. G. Cowie and A. Demaude, Polym. Adv. Tech., 5, 178
(1994).

19. H. A. Schneider, H. J. Cantow, and V. Percec, Polym. Bull,
6,617 (1982).

20. H. A. Schneider, U. Epple, B. Leikauf, and H. A. Neto, New
Polym. Mater., 3, 115 (1992).

21. X. Li, B. Wu, J. Huang, J. Zhang, Z. Liu, and H. Li, Carbon,
411, 1645 (2002).

22. L. Valentini, I. Armentano, L. M. Kenny, S. Bidali, and A.
Mariani, 7hin Solid Films, 476, 162 (2005).

23. M. Pientka, V. Dyakonov, D. Meissner, A. Rogach, D.
Talapin, H. Weller, L. Lutsen, and D. Vanderzande,
Nanotechnology, 15, 163 (2004).

24. N. Ballav, Mater. Lett., 59, 3419 (2005).

25. Y. Shimazaki, M. Mitsuishi, S. Ito, and M. Yamamoto,
Langmuir, 14, 2768 (1998).

26. Y. Shimazaki and S. Ito, Langmuir, 16, 9478 (2000).

27. Y. Shimazaki, M. Mitsuishi, S. Ito, and M. Yamamoto,
Langmuir, 13, 1385 (1997).

28. S. Setz and H. A. Schneider, Makromol. Chem., 194, 233
(1993).

29. M. Bolsinger and H. A. Schneider, Makromol. Chem., 195,
2683 (1994).

30. A. Simmons and A. Natansohn, Macromolecules, 23,
5127 (1990).

31. A. Simmons and A. Natansohn, Macromolecules, 24,
3651 (1991).

32. G. Odian, Frinciples of Polymerization, Wiley Interscience,

New York, p.456 (1991).



