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ifiid Langmuir-Blodgett (LB) HAMESEATIERMEFERZA T EMEE, 56
LB BoyEpte EER SR TRET 7,8, 8- MME_THFEER (TCNQ) MHHEE (CT)
o U ol S S FASIRNEAETEMED 2. EUHNLIES, RNYRSTHER
BEMHACE &% (TBT-TTF) 5 (+AREH) NRAR TS (THT-TTF) S LB BHH &R
HAEAEREATFIL -7, SRR SHU/RA IR R/ B, dEPREES TBT-TTF BLITE
2R - KRAAERRENEER, T THT-TTF g TH 4 MeBEEmf 2> B85 TR EE
B, BEBEXNEAERES ATEBSEFEFORREMRFEFILTF oS0 FakRET
MRS, A CPRIEMT TBT-TTF 5 THT-TTF 8 “Zib#E™— FMFHEAR TTF £
THER - T (PARER) URAEENS AR SETRE TCNQ M CT ¥4, HHRT &
ARG TEER (AA) A LB MHHE RERSHHEE.

1 ICIe#Eg4y

1.1 &HE

. BEESYFER - = (PRE) NEAEESE (1) FH 4, 5- = (FEH)-L > R
IR -2- HES 4, 5-  (FARER)-1,3- “HAFRS -2 BNEIRR=THRIEI T
EAB/EREHE, KRR 90-100 T, 7K 32.8%; k&% 1 5 TCNQ & CT &% (2)
AR S SRR SRR S K 031 % k4t 1 BIamE-RAEK, mp 80-82
"Cy 'H NMR 6 (CDCl;): 0.88(t, 6H, CHjy), 1.25(m, 60H, CH,), 3.88(s, 4H, PhCH,), 7.25(s, 10H,
Ph-H); IR (KBr pellet, v/cm~'): 1415(C=C), 887, 768(C-S); MS(m/z): 960(M*), 883(M-Ph),
T78(M-2CH;3Ph), 614(M-C3S4CH,Ph), 510(M-2CyHas), 154(Ph-Ph); Anal. Cale. for CspHaoSs:
C, 64.94; H, 8.38. Found: C, 64.73; H, 8.73 %. {b44h 2: {M &M, 'H NMR 6§ (CDCly): 0.88(t,
6H, CH,), 1.25(m, 60H, CH;), 3.88(s, 4H, PhCH,), 7.25(s, 14H, Ph-H); IR (KBr pellet, v/cm=1):
1414(C=C), 887, 769{C-5); Anal. Calc. for CgsHg4N4Ss: C, 65.93; H, 7.26; N, 4.51. Found: C,
65.41; H, 7.73; N, 5.02 %.

1.2 LB MtERR

SEARCH R FEK, B TR NaOH By in A M3 pH 4. 2K MR B IH CHCL,,

C:H;OH, CH;COCH; ik, RGBTSR, AR Y 1 A€ 1/AA 485 2/AA
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BT 25 mN-m™! REETH4& LB i, SR aRRsmts Fusg uv
F e X HRNTA. LA TRATIERES Y 3 mmmin~!, $BHY 0.9, FHE v AR B4
¥ LB BB TE#SM0 AR, 7 50 CTFHER 5 min.
1.3 {%28

REE - BAFEB (v~ A) FREMHWRE KSV 5000 Langmuir P47, UV RiHCR
£ UV-365 B4reEEt L, X S48 L D/MAX-RB R A H{UME, BSRE 2C-36 A
10170 75 B+ 22

2 R 5t
2.1 & 1/AABRSHY » - A BhR

€64 1 SRFAEKRLA AA F£RF pH(4.7, 6.7 2 8.5) WA ~ — 4 L FmE 1
A-C. FEH AA BERY n B9 KCHBETR, ME|MEN 25 N-m™! B}, BELSFERGMNS
BB THS TS HWR GEAHEREIMET «» - 0 TkS) M AA RLFHEE @R (20470
HRMESD | WA TFSHER, AITRL Y4 e=1 8 26EEY | #RSFEERBEYN
45A% n > A BEWI 90 10042, KULHTY n=1 8 2 BHESH | EAMBEERT — B, fin > 4
WRERTRARE. XTHERHTHED | HERMERETRRE Cel: HMETEAIAE,
W FHEGBAEFASHEESD | FREXHREALARE. LS9 15 AL BE (1, R
W) &, 2 FE{EADR n yRCTTME. 2% n {f/ (1 58 2) B4-FREEA M EER L SR
59 1 ZEKHREER RE, T n >4 60FEERDBERE BRESH 1 k0T
R AR -0 hB 1 AR pH A RARBERMA K. BB (pH=8.5)
M TRS DR b (pH=6.7) AR (pH=4.7) XA TRETES, FETEEARESR
BT AA PAIREERBUERXSHEY 1 BRAFREEMHER.

ARFRE TTF firEd) (k64 1) SHHFBL TTF 744 THT-TTF £35S - AREH
hey B 2 R, HEERMENF LS DRBET ST TRRGTFAESY 1 EKE
e AR LN EE AT THT-TTF, Elb3 8 s ® T THT-TTF.

¥ 1 EFEMRE AA B2t 1 HESTSHAER

Table 1 Area occupied per molecule of compound 1 relating to n (molar number of AA)
at #=25 mN-m~! and area/AA=20 A2

pH of the 1:n Mean molecular occupied Area occupied per molecule of
subphase area (A%) compound 1{A?)
4.7 1:1 325 45
1:2 33 58
1:4 T 105
1:7 30 100
6.7 1:2 28 44
1:4 325 92.5
1:6 36.5 135.5
8.5 1:2 28 a4
1:4 33 85
1:6 30.5 93.5
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2.2 UV ki

b4 1/AA (1:1)LB REBRRLES 8 & FRESLHME 3 Fim. BT LB B 5IE
310, 360 BAR 420 nm SRR, BRAEEY 1 A FHM « -« BiE BRAB05h 1
295, 370, 395 L B 460 nm & 4 SR, s 205 nm BECHFH 1; 4 09 370 & 395 nm &b
BB RL S | SBHEEERGE 360 nm REHFLBHGTE, SHER, R 420 om 408y
WHFLLEE R 460 nm. MRMLSH 1/AA (1:1)LB BMERKASRBETZSF 46 b, BRRUH
MMEEHEA RREST, REAKEEL. XEALESY 1/AA (1)L RERVLBHREER .
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® = Fig.l1 = — A isotherms of compound
P 1/AA (1:m)
i A) pH=4.7, a: n=1; b: n=2;
¥ o n=4; d: n=T7
Y B) pH=6.7, a: n=2; b: n=4;
. c: n=6
" C) pH=4.5, a: n=2; b: n=4;
= __ — o n=>H
a 0 0 n ., = a0
AlA

B 4 R4S 2/AA (1:1)LB BRSNS ARG E. ERESH/LN LB BE
R 5 ATRYCHE, SHBI4ET 310, 325, 365, 425 F 495 nm, HEASFH « — = KiF. BESY
LS5 0.5 h, $-BUFE 300, 325, 380, 425, 495 IR 700 nm HIT BolcHF. e+ 300 nm ¥R TTF
S SRMEFRE P EAAEEE; 380 nm MRS 2 SBRERBR 365 nm REGFLE
FI%E, 700 nm AR BMAFAREGE R CT X649 SBERARF EMFAERBN. SUB
Zufy LB B ESES P 6 h 5, T 300, 310, 325, 365, 370, 425, 495 B 700 nm ¥ BL T TR
i, REATRSBRBETHELER TR
2.3 X HEHaH

{44 1/AA (1:1)LB A X MERATA (B 5) BAH 4 & (00) f74H4R, #ei LB RAHE
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RAFH AR, R48 Brage FETLHEURMASF ALY D RABRERE d (M T Y Al
R, d=D/2) #FEER?2 5. RRBREEHFENN 2.63 am, X THRIE CPK MA LM LS
B 165 FEE (216 nm), 15 AA B9-FE (2.67 am) iEM0L. X TREBLE LB e CieHaa
E#gm LR RS AA BRTESNHY, EY LB BbREREREFERFT AASTREE, 5
k- A BB ERYE.
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Fig.2 Comparizon of the film-forming property between compound 1/AA({1:n) and
THT-TTF/AA(1:n),
A) pH=6.7, B) pH=8.5. a: n=2; b: n=4; a": n=1; b n=3
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Fig.3 UV spectra of compound B4 ftddn 2/AA(1:1)LE By UV £i@
1/4A(1:1) LB film Fig.4 UV spectra of compound
a: before iodine oxidation: 2/AA(1:1) LB film
b: 0.5h after iodine oxidation: * a: before iodine cxidation:
e 46h after iodine oxidation b: 0.5h after indine oxidation;

c: Gh after iodine oxidation
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#/ 2 k8% 1/AA(L:L)LE Mg) X s

BiEEER
E Table 2 Data and results from X-ray diffrac-

tion of compound 1/AA({1:1) LB film
bkl 28/(") D/um d/nm

003 5.16 5.13 2.565

005 8.48 521 2.605

3 § 7 [] n 13 15 noT 11.84 5.40 2.7

23507
ong 15.08 2.29 2.645
B5 {tat 1/AA(1:1)LB Mgy X HistrH Y
Mean value 5.26 2.63

Fig.5 X-ray diffraction pattern of com-
pound 1/AA (1:1) LB film
2.4 LB R85
B EEHBERETAKES L bW MEER, RENARBRYERER E W EE
A0 E, Wi LB MesERE, RIBTEAFRHHh S5 M,

o=dfRA
#* 3 FREEHMEE%S 1/AA(1:1) Biketh 2/AA(1:1)LB RERBAG EHERRSE

Table 3 Room temperature conductivity of compound 1/AA(1:1) and compound 2/AA(1:1) LB
filmn vs. layer number before and after iodine doping

Material Layer number Conductivity before Conductivity after
of the LB film iodine doping (S-cm ™) iodine doping (S-cm ")

" Compound 1/AA(1:1) 1 1.25%10~° 1.4x107°
5 1.33x107° 1.8x1077

11 2.02x107? 2.3x10°?

21 1.58 %1077 1.1x107!

Compound 2/AA(L:1) 1 1.4x1078 23x107F
] 31x10 " 2.0x107%

11 3.1x1077 3.6x107%

15 8.9x1077 4.7x107%

21 21x10°" 3.9%10™*

31 9.2x1077 2.8x107*

Lo BRI, RAHEE, dAHPEBEMHERS, ABERRETIRPOTEER. B
MERFE R ESE 1/AA (1) R4S 2/AA (L1)LB BRHEEG FREFER I P, W
TAL44 1/AA (1:1)LB B, HEEBRERMYEHESRER, YHEEHN 11 6 b SREFRAHE
0.23 Seem™' (M4BT, MEHA TRE. XFE SR REAEEERLT EDT-TTF(SCis):
/ =+ =8 LB B P! B Bourgoin 53 SHE5M 12 [RE T RER B P AR H T 07 553 £ B
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BUEERERSREE FUHERERSMME SRS, YRV 11 0 SRATIRA
Hy EHEFEEGE—EE N, & TR R R ERMKER 21 BRI E SR 11 EROEE
TR SBBAT LB BATH S8 2 ARG, RS Y | SROEEERSAT
—AFM PR ER 7. 5664 1/AA (1)L BARE, €44 2/AA (1:1)LB [y H 582
BRI, SR E R SR 1 2 MR, (HAR —BBHE (48 h) B AT IR
H HEHESHSBEREERNFN CT ¥4 FRE, SESPE48K, 45 LB B UV %
AT
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Conducting Langmuir-Blodgett Films Based on a New Tetrathiafulvalene
and Its Charge Transfer Complex

Li Honggqi  Yao Zhonggl Liu Dan  Tan Ganzu  Yu Xianda
(Lanzhou Institute of Chemical Physics, Academia Sinica, Lanzhou 730000)

Abstract Conducting Langmuir-Blodgett (LB) films based on a new asymimetrical tetrathiafulva-
lene (TTF) and its charge transfer complex with TCNQ were prepared by admixing with arachidic
acid. The LB films were characterized by surface pressure-area isotherms, UV spectra, and X-ray
diffraction. Conductivity of the LB films relating to the number of layers was studied. Afier doped
with iodine the highest conductivity for the asymmetrical TTF and its TCNQ complex LB film
reached .23 and 4.7x10"% S.em™!, respectively.

Keywords: Tetrathiafulvalene, Charge transfer complex, LB film, Conductivity
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