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Fig. 1 Molecule structure of bisphthalocyanine

rare earth compound
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Fig. 2 Absorption spectra of TnPc’ solution
a: 100" mol« L '3 6. 10 mol+s L '; ¢c: 10 7" mol« L!
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Fig. 3 Energy lavel splitting in excited states of aggregation
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Fig. 4 Absorption spectra of three bisphthalocyanies solutions
a: TmPcy; b: TmPc* 5 ¢: TmPcs
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Table 1 The positions of absorption peaks of TmPc, , TmPcPc” and TmPc, solutions
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Fig. 5 Absorption spectra of TmPc, solution and LB films

a: Solution; b: LB films
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Fig. 6 Absorption spectra of TmPcPc”

solution and LB films

a: Solution; b: LB films
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Influence of Substituents on Langmuir-Blodgett Films and Spectral
Properties of Thulium Bisphthalocyanine Derivatives

LIU Yun-long, WANG Wen-jun® , GAO Xue-xi, LI Shu-hong, LI Yun
School of Physical Science &. Information Technology, Liaocheng University, Liaocheng 252059, China

Abstract The aggregation and spectral properties of three sandwich thulium bisphthalocyanine compounds in chloroform solu-
tion and LB films were investigated by using UV-Vis absorption spectra. The experimental results indicated that the three sand-
wich thulium bisphthalocyanine molecules formed H-aggregates in the chloroform solution, but the absorption spectra of the
three sandwich thulium bisphthalocyanine compounds display strong absorption peaks of monomer when the concentration of the
sandwich thulium bisphthalocyanine solutions was 10~ "mol « L.™'. The addition of substitutent —OCs H;; not only decreased the

aggregation behaviors of the sandwich thulium bisphthalocyanine, but also leaded to red-shift of the absorption peaks, and it had
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a biggish influence on the intensity of absorption spectra. The absorption Soret bands were splitting when the substitutent

OCg H,; was added. The substitutent —OC; Hy; had a strong effect on the existence state of bisphthalocyaines in LB films, while
the TmPc; and TmPcPc* molecules formed H-aggregates in LB films, however TmPc, molecule formed T-aggregates. In the
LB films, the distance between sandwich thulium bisphthalocyanine molecule was shortened, and the interaction of molecules
was enhanced, therefore the absorption peaks were red-shifted compared with those in the solution, and the arranging state of

sandwich thulium bisphthalocyanine molecule has biggish influence on the peaks of absorption spectra.

Keywords Bisphthalocyanine; Langmuir-Blodgett films; Absorption spectra; Substitutent; Aggregates
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