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Charge transport properties of pyrene derivatives organic semiconductor molecules

LAN Zi-Ping'?, WANG Hai-Feng?, CHEN Zi-Ran®, LI Quan*
(1. College of Chemistry and Chemical Engineering, Neijiang Normal University, Neijiang 641100, China;
2. College of Chemistry and Material Science, Sichuan Normal University, Chengdu 610068, China;

3. Department of Architecture and Environment Engineering, Sichuan Vocational and Technical College, Suining 62900, China)

Abstract: The charge transport rates of pyrene and its five derivatives were calculated using the density
functional theory at BSLYP/6—311++G % * theoretical level. The results show that the introductions
of OH, CH;0, F and C=N, CH=C unsaturated bond groups to pyrene molecules can influence the
charge transport properties. The organic semiconductor molecules can be designed with unsaturated
bond groups. The maximum hole and electron transport rates of the five pyrene derivatives molecules are
4.511 and 2. 443 cm® » V! + s "for C=N and CH=C derivatives molecules, respectively.
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Fig. 1 Molecular structures of pyrene and its derivatives
1 HREMEYSFHEKREEAE A(EA k]/mol)
Tab.1 Energy gaps and reorganization energies of pyrene and its derivatives(in kJ/mol)
a b c d e f
Eu —547.23 —465.18 —439.59 —579.42 —706.55 —556.48
E. —179. 37 —124.03 —110.51 —217.29 —400. 86 —270.79
E, —367. 86 —341.16 —328.08 —362.14 —305. 69 —285.68
pu 14.76 33. 40 36. 22 29. 04 11.50 12.02
A 20.95 19. 67 27. 34 26.09 20. 34 17.96
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Tab.2 Charge transport matrix elements ¢ (in kJ/mol)
and transport rates p (in cm® « V7' « 57 of
six molecules
a b c d e f

ty 14.93 10. 27 5.96 12. 24 10. 76 9.60
t- 7.30 8. 83 4.55 10.11 12.74 12.23
2 5.525 0. 268 0. 065 0. 634 4.511 3.336
P 0.597 1. 206 0.107 0.612 1. 961 2.443
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