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Photoconductive Properties of Polyimides with Enhanced CT Interaction by Fluorinated Dianhydrides
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Abstract: The photoconductive properties of polyimide (PI) films derived from a diamine with main chain
triphenylamine (TPA) structure and three kinds of fluorinated dianhydrides having enhanced electron affinities
(E,) were compared with that of a conventional photoconductive PI. The charge transfer (CT) interactions of the
PI films estimated from their UV/vis absorption spectra tend to increase with the E,s of dianhydrides. However,
the photoconductivity (PC) did not show a clear correlation with the CT interactions. In particular,
P2FDA/DATPA and P3FDA/DATPA showed very large PC than the others. Based on the packing coefficients
(K;) estimated from the refractive indices, P2FDA/DATPA forms dense aggregation, whereas that of
P3FDA/DATPA is same as the others. It is strongly suggested that the photoconductivity of Pls is significantly
influenced, not only by the strength of CT interactions, but also by the charge separation efficiency and carrier
mobility attributable to their chemical structures and the molecular aggregation structures.

Polymer Preprints, Japan Vol. 63, No. 2 (2014) 6565


mailto:sfukuchi@polymer.titech.ac.jp

6566

<RI AT RV ST AR T MV OE#E > - 4 fil TR ——PMDA/DATPA
— IR -— P2FDA/DATPA

D P FERED UL AT~ )V % Fig.3 12777, 400 nm LLF D 1-5;— . \‘ L FSFDADATEA

B BB S A 2 5RO WA TR R K 3 oD JR) T I ES

(LE)Hr, R RMICBLN S 405 6L O EIER L > 7 X

& i K O AT BN (CT) RN IR 8 S D, CT K i e

I #1% PMDA/DATPA < P3FDA/DATPA < P6FDA/DATPA < %5t Lo rﬁ%& T

P2FDA/DATPA DJIEIZ R FAll F TBUHI = 41, P2FDA/DATPA

ZREfE K OE IS (BE) OIESIZ—ET 5, 21

O OFERIT, BT OE =B B2 PI O CT fHA ¥- PMDA/DATPA
—o—P2FDA/DATPA

EROBRILICH RN THEZLERLTVD, T, 3 ParDADATEA

P2FDA/DATPA @ CT WX #H775, P2FDA @ E, 72 PS5

LY b RERME CHAZ O JREIZ, o PLICH~RTH T

FHOBENE TH Y o F#HE Tl CT BN LU &

Absorbance
=
T

05|

Fig.3 UV/vis absorption spectra of PI films.

Photocurrent (A/lcm?)
S
PN
o
T

v vy ~
v vy

EZHID, T PL ONEN ORI EKAE Otk A %e6 400 a0 B0 80 00T BB0 00
Wavelength (nm)

~7 ~)V) % Fig. 4 IZ7~" 3, P2FDA/DATPA, P3FDA/DATPA 1% Fig.4 Photocurrent spectra of PI films

PMDA/DATPA, P6FDA/DATPA (bR 25 LA E K & 72 Y6 B measured at 50 kVem'.

% L7z, F£72 P6FDA/DATPA % &< iREHI DWW TIE, LE & Tablel Average refractive indices and

packing coefficients of PI films.

BAaol & 23 EEEE (380 ~460 nm) O FRSHZBWTH

EHREOWD VBN Sz, 20T L1k LB #HORMIRASE Polyimide W K

ORI ILFHEAOIC B 55, CT #0itzs pI g _ PMDA/DATPA  1.6622 06211

DOREEDOFERCTHD L AR LTINS, P2FDA/DATPA 1.6669  0.6636
<Ny X UTIEIE OB > PI IO EHRITE (N, P3FDA/DATPA 1.6342  0.6256
A=1310 nm) k Pas v X \/71{:%{ (Kp) é‘) Table 1 :ﬂ—\‘—fg‘*o Kp P6FDA/DATPA 1.6234 0.6291

T T NI =V AREE S TETHR LB TER S L, ZOMAREWIZES RO B BIERESHE
PNE L T OBECXIICHE L E 2 LD, Table 1 KV P2FDA/DATPA @ K, 1ffiod PIIZLE
NRTPEFICREVWZ DL THOBENE LB X L5, Fig 3 128\ T P2FDA/DATPA 723V EE
FifE R L7zold, CT # ORIz, B AR E ORI L0 5 Hox v U 7 BihzhE
Wbk L7clz EHEI SIS, —J7, P6FDA/DATPA |X PMDA/DATPA, P3FDA/DATPA & [RI%5 D K, %
T HDOD, PFDA D KX 72 E, EIZK L P2FDA/DATPA <° P3FDA/DATPA (2 Ht~TH &5 26T/ S 72058
BRAENBI S N2, Z OFRKITFALE IS S D 2 D D—CF, O SIRREE | L 0 4y FRIBEEE2 B R L,
DFEOF ¥ VT BENENMET L2 B oD /R E LT P2FDA/DATPA & P3FDA/DATPA
IXBEA7D PI (PMDA/DATPA) (ZEb~ | RREAYIC R & 720 BRI E 2 RO RGHE IR IR (380~600 nm) T7
TZENHOMNERoT,

ULEOFER EBZENG, PIOJFEEE LTE T v #KEE T HKY) (P2FDA, P3FDA) W5 Z & CCT
W D5k & SO BICREY LTz, F£7o, o FHEOEERENTE Th 5 P2FDA/DATPA 8
BVEEMEZ R L2 E D, PIOSEEEMIZIT PI O CT MEOJR S 721 Tle < I T O BRI EN
RESEBETLEEZOND,

[1] E. L. Aleksandrova, Opt. Spectr., 93, 118 (2002). [2] S. A. Lee, T. Yamashita, K Horie, J. Polym. Sci. Part B,
36, 1433 (1998). [3] TR, LRk, &0 FFKE THZE, 62(1), 699 (2013).

Polymer Preprints, Japan Vol. 63, No. 2 (2014)



