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18- Z_HEREENISEFE, #id T =4 5E &3 B8R B (PTCDA).
2.1.1 H1LS-F _PHEHNRILS-EZ_PHIK

¥217 1.8-F_HRHR 15 Z2FREKE 21 EAXBEFKERKFIRS,
RN ERLXBIE 2R, FRHE, REEERGEHFNEE FKIESED; REH
G EHE TR HETROMSOHERMANE. FEHHBRESSHITRIE,
AZEiked, BEIAXBAHHRER THE 1.8 X _HFEERK.
2.1.2 B 1.8-B PRI} FMHE

# 10 3 NaOH 1 1. 5 A KELBH TR G, EREN 150~170CHFA4F T A
BIEIHMA 2R 1. 8-E_HBRERE RS HITHRE, BEHREFABE 260~315CHBEH
15 0%, EHREIRY, RNREYVEERATENRCH T ST HREG, HXER
o 6 ML LS, #HTREFAEEFKE—LKEED, FTRENTEIYS
1. 5 TEAY B = 49- JE X — B Bt 0 Az

FERTER T Y, BBEEZESRBEEN, MEBRESETRE T BE#,
FPREHERRRBENH SR A LRI XBEMEZ —.
2.1.3 HBHE = Rt P B & (PTCDA)

¥EAEREYSHERILN 8 FHRMBRESERBERFTNRE 315CHER
1.5 /bt BMERNESHUES B 3CHEHERRE 100C, RISEBMKHER 10~
IS%EME. HFBRERUESS S CCOREMAERBSRITE, HAKRNE
BFKPIREN, STEMHGHBRY. REHES5 00 ZFAEBFKE 2 EBRBRH
(A pH AARMBEREHBE)BEGES 1 MTEUESI M SCHERSHEZR. WA,
LR EROHTE TR KELE. BRUBERRESMETHE, ARgREAR
ERAOYHHRBRBRERESBRRS: FABRERSHEZRG ERRTHLS LA
KEFLEAHTIREY: RERARBMREEFKERZNEDHEG, EESTERs$
REATRE, EEBHELEHIEMN PR PTCDA).
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2.2 PTCDA Mt K Eriggh

PTCDA [ FRAKERIEE BT E R EU P RRE, MIEWN —F BT & 1.8 2 —
FBELREREAE THRREFR. HEHE, T LA SR PTCDA BT HRERER
W, BEABERE, HEdRAAEEIENPRETFAM PTCDA, AT HH.
HERFHFRMT .

(¥ 1 F5K, 5 % PTCDA, 5 3 Na,CO, Yy LR & tn#h& ¥ 1 /N8, f# PTCDA
5 Na,CORARE. REERBHAEZER, RARECKHE, FHEEREFHICHKE
.

Q)HE. B ERBFBAETHIKRE R 104/ HSO, MU HFRESHRESHE
6 /Y, BIEKBABETIEDER; Kt s SRRRIRAESERE; FHKR
EBFKEREY, EEZTREPHET. S L¥RE)/56 PTCDA.

HRASSH) PTCDA, ABE4E ™) elementar vario EL X #4T T E 447, IEH %
B 470 varian FBORAR G (GHETAERROT, HENEES LGS RAMmERT
99%o.

2.3 PTCDA MEEH B4

EREN - SERREWHH S, 0 T RIERSFEMNR R, X HTheRan
PTCDA EHEZHRMHT, MAEMALBEN 450C, #—F#HTRARH LFRE L
By, RETER. BWEH&SH PTCDA BRATHMBOGRE AP, YILTEET 6.7X
107°Pa B}, MMM AEAFRBEFBL L200CFELFAELEABRBORREIEL. RERE
HAEEA L, H7E 450'CFIER 60 48, 4% A PTCDA F4EFI A% 2R LEIH
KE R EM.
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BT, TR PTCDA 7E 03 =t B B 1 B T4
3 AX 59
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TR H R4S E %#JE)#&*%*J%NM#W HmRERmE 1 R, %
W EEEE R 4000 ~ 333em™. % B F 1773.037cm™!, 1736.339cm™ B
1009. 960cm ™" &b Fy 5 i i 3 ] 44 B, T I TR VR Mg e g A 10111, B B O B R S BET.
sesh, & 1600cm ™!, 1400cm™!, 1580. 541cm™",1510. 570cm ™' & 1435. 22cm " 4b Y
R WO TS BB BRAR B R 8 5 B 4h, 3064. 992cm AL B §E IR s, IR C—H
WS R, X E R TS M D, RIE LR, R EERFFNEE, -
mH G FHERFHH.
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Fig. 1 The infrared absorption spectrum of PTCDA.

3.2 EREHiniE

HHMBTRRZFEZELAF, EARE N AM-400 BRI IR E 400MHz 1y
BB THTHR, AR EENE 2 R, B4, ELEMB 0=8.509 K d=
8.028ppm WML BEHMW N IRIE, ERAEGS FHAERMIRM ST FIHE, LWEXH
MEMRSRE,RWEN 11, BiHEE, & TFHAGEFRERH S ) FEFHEHL.
KSR EAINCEN T, RELRETFREMTH R L. EIRE, XFERmE

G %R °<oc§ B, AR P AR RFRE. WA, o=

7.5+32S, K S H—THRALE B LR FRIREERFHINELSE, REN S EiF
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8, =8.=7.54+Sg=7.5+0.14=7. 64

EN15E8 M 8. 509 & 8. 028 #+ 1 HEik.
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Fig. 2 The nuclear magnetic resonance spectrum of PTCDA.

B 3 PTCDA W45 F4H
Fig.3 The molecule structure of PTCDA.
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TR S #HE LT
PTCDA #fE, REEN
1.5nm/s, UL B E K
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Fig. 4 The X-ray diffraction spectrum of PTCDA film.
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6.7 x 10*Pa, BEABE X 1.0};
150C, LE# 4 1. 5nm M & ool
£, 7R E P-Si #1000 @ L, osl
EVRBEREN 500nm. fl&H o7l
ARG RO mE 5 R |
HET L, PTCDA ¥ RUOEH 3 |
FEFAMRYEH, ENSME S L
F i+ A=560nm I A=410nm; 0.3k
RRWGH X R B RE ' S 5 A 0.2}
2.2eV K 3.0eV, TR E1HE 0.1}
RIS BT RiE, H¥ 0 , . N )
FHE N 0.8V, HEFEY W e e e e
2. 2eV. AT I IR W ad i i A<
EFATRAEXHEREX. & Bl5 PTCDA 87 RIETHCH

WIHFHERRE [ XFHEVESR  pig 5 The visible absorption spectrum of PTCDA film.
KRB G FLE. AN

Bl 5 AT L, XFA VRS EH K PTCDA, XK KTF 570nm B ] I EBHRE, ik
KA 540nm B9, HRWREEK, KA RKGREE 78%; XK N 500nm #5%,
HAMBGUERE N 50%. AETR, BEASCEKHR/D, PTCDA M RIES
HETFE.

4 4% w

MM 1 8- F _PRRE NI, MEERRNASF, EBHSE A EHEY RS &
P ELIE R —BF (PTCDA). XX Fib B A £L Sb R iR At 2 8, © R REK
REFREH,; BREIREESFTEHERETFHER: 2 X SR FEN,
PTCDA BT HA SR . EMEBEAREERRAHN.

A R R R B, KK 560~410nm FEE R, AT K%
EXHMEGEX,; IFEHEAMT R, W THTERY 0.8 V. X FiK K 540nm i
JCHARRXT R WGR B AT 78 % 5 XTI 4 500nm #6, HARX RUKREER /N R 50%. FE
AN BERAEA, HRUGRE 2L T, MK KT 570nm B 7 oL EHEHRE.
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PREPARATION OF ORGANIC SEMICONDUCTOR PTCDA AND
STUDIES ON ITS STRUCTURE INDICATION AND SPECIFIC
PROPERTY OF LIGHT ABSORPTION

ZHANG Fujia, SHAOQO Jiafeng, ZHANG Dejiang
(Department of Physics, Lanzhou University, Lanzhou 730000, China)

QI Li , Gan Runjin
(Beijing Mechanical Industry Institute, Beijing 100083, China)

Abstract
By strictly controling the cooling and heating rate for reactor and using generous

hot deionized water to rinse the deposition, the high purity organic semiconductor mate-
rial 3, 4,9, 10 perylenetetracarboxylic dianhydride (PTCDA) was preparde with raw
material 1. 8-naphthalic anhydride. Sublimated in vacuum, the purity of PTCDA was
higher than 99% by analyzing purity with Varian high efficiency liquid phase colormetric
spectrum. The measurement and analysis of HP5988A type mass spectrum of the sam-
ple is located at 392, which is consistent with the molecular weight of PTCDA. The
measurement and analysis of the infrared absorption spectrum of the sample show it has
anhydried and benzene base. The hydrogen atom’s ascription was analyzed by nuclear
magnetic resonance spectrum. X-ray diffraction spectrum shows PTCDA is monoclinic
and its thin film deposition is preferred orientation. The analysis of the visible absorp-
tion spectrum shows that the absortion edge exists between 560~410nm which is locat-
ed at the blue and green range. At the same time obvious exciton atsorption peak exists
and the exciton band gap is 0. 8¢V, For 540nm wave, the relative absorption intensity
can be about 78%. For 500nm wave, the relative absorption intensity decreases to
50%. With the decrease of the incident wavelength, the relative intensity decreases lin-

early. For visible wave length larger than 570nm, it is transparent.
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