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MAORRRA BHZ A, DA RE & Sl s &, Xk
SNSRI T R R AR ER, R REE IR
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a) J. PUD b) % PUD
1 PEDOT-CB/CMC & &#1#l# SEM
Fig.1 SEM of PEDOT-CB/CMC composites
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AW 5% #E— 4 F) H] EDS 43 #r CMC #1 PUD %
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Wiew
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b) 4 PUD & &bk
2 PEDOT-CB/CMC E&## EDS 47
Fig. 2 EDS of PEDOT-CB/CMC composite analysis
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R 1 PEDOT-CB/CMC EA#MEFREMTELLH
Table 1 Element ratio of PEDOT-CB/CMC

composite surface %
yyTeT
520k HEAK
C S 0 N
J& PUD 51.74 15.03 5.27 0
£ PUD 30.70 39.64 16.23 13.43

Wk 1 PR, AT ARSI PUD B A5 HE,
NN PUD Ja & A4k C JUE K& R B IR, i
OJLE .SUCE &N B4 &, N R N2 N TCEIA
XEIARTF PUD 1951 A . PUD M BHES 7RG I % 5
fk, HAbzEE y-FNHCOO - o Kl K 1k SR B
BIIA, O, NJLREGHN; PUD FEAEAER G
RSN , WA ERE PEDOT 221 1Y 5¢ BB ks 155 75
Wi C LR SR TR EAMEHR S LR F B
J5F PEDOT, PUD Jis# 1 5 HAth PEDOT RAEMKT
e, WS LR G EI

AR, CMC 51 AME T 99Kk CB 4k,
TE B i da e B SR A, PUD AN 1 & HelR 5
SR Z e, (A BRI R s EL A8 Dt S A 4
PR T LRSI A
3.1.3 FTIR &%

1 33 FTIR X} A fE 2% ) PEDOT., CB., PEDOT-
CB LA} PEDOT-CB/CMC & & MR T #r, 45
e 3 Fis.

vor YA\

479

1
1393
1350
1209

1 629
1093

978
840
689

transmittance/(a.u.)

PEDOT—CB/CMC 288

1 1 1 T
3000 2500 2000 1500 1 000 500
wavenumbers/(cm™")

3 HSE FTIR RiLE
Fig. 3 FTIR spectrum of samples
1 18 3 AT 41, £ PEDOT-CB () FTIR Y& 1%,
1 629 em™ b (W WU VA P F C—OH 11925 i 41 27 5
1 484 cm™ F1 1 396 cm™ 4b Fl 1 WAL I 43 551 kg WE ) BR Y
C=C M C—C M4k h 75 1215 em™ &b AR I
WA HF C—O—C MffiZidiksh; £ 984, 844, 693 cm™

Ab (G FEAE 04 T [T C—S A B, PEDOT-CB 5
AMEZS Y PEDOT LG, W& (BR 1629 em™ Ab)
R RS (RS ) 9 4~8 em™ . X —HEAEK
] PEDOT il CB Ay 434 22 [ 4775 5l 5 17 A AH L
YERT, XA EAE R G 0 MR 2 T 5 i e i A2 15
B, IS T2 AR g e
3.14 TGA ##

N THESE CB XA MEHAR EM R Z A, AF
5 I%E T PEDOT il CB IR AL EL ( mpgporimes ) B
5:1, 5:3, 5:5, FFUUAMEZS K PEDOT fE M5 RE4L, I
FH TGA S HrAE S RGO, S5 R 4 s .

100,

weight/%
S
=

a—pure PEDOT;
b= or M= 15
ok c—m m_ =5:3;
d—m m =55

PEDOT"""CB
PEDOT"""CB

_200 100 200 300 400 500 600

temperature/ C

4 ZF{EA PEDOT RE&##EH TGA #ik
Fig. 4 TGA of pure PEDOT and composites

M 4 FTLAEH, 7EET 100 CHF, &AFEHE
FEREIA B A0 e, 3k T U R T A i B 7K 43y 2%
K5 TE 200~400 CHY, AU R R, X
J& T PEDOT K %UH REH 1970 fi%; 1E 400~600
CHH IR ROELL TR IUR, XAl HEFRRE A
YISy 5 f . ILAh, Bl CB ELBIRE N, R
JE A S B L AEZS PEDOT (9 TGA 4L s
FERT 200 CHE, MOBHA B B E TR, Xl HFEF
PEDOT WA HLERA WAL IR 2 f# ; 4 PEDOT
5 CB Wi ACE A 5:3 B, TGA #iZkiR, &
B BT AE 230 CZEATTT IR TR, (HF Rl 22 B S AIC
TAAEZ PEDOT. LU, CB MEEiLE &4
AL IR E P B R
32 SHNE
321 BEBESH

WFHC Y PEDOT-CB/CMC 5 H il BB 28 3 T
IR, AR e M JF L PEDOT-
CB F:HLyM B R %t BEAL, PR 5 7 [l — PR 5%
T, BB AR, 5 RWE S s, Bl
A} PEDOT-CB/CMC, B ) PEDOT-CB.
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Fig.5 Conductive ink dispersion stability test results
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PG, 5 WA ORI AL St BUCR R 3 d B
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TR EZSUIREY), I Ih s AN RERS T L 1 (T
B3R, 1A CMC 1 PUD 9 PEDOT-CB/CMC &
HL Y SR R B TR M BOIRAS, #RE 7 d IR
R RAFAETRIRA . B T EBRAEER . B4
A, wamﬁﬁm,%ﬁﬁﬁméﬁﬁﬁPmmr
CB/CMC ‘T HL i S5 JEA 740 BOAAL 3, DAPRGIE L R 47
I EP IR S
322 HESH

1) CMC & XS 76 A 52

T HRIE CMC Pl AR EE 520, A it
% PEDOT Fl CMC ) BT 5 L EE ( mppporimene ) BI 523,
5:1.5, 5:1, FIHBERER T i S8 ah Ak, 45
RE 6 s

32

30 a1 ”1PEDOT’ CMC =5 3

b—m m,, =5:1.5;

pepOT M OME
=5:1

281 C Mo My
7

£ 261
2

=3
e
24

/b
22r

20 1 1
50 55 60 65 70 75
R /%
6 CMC 2EIMHSHENHRM
Fig. 6 Effect of CMC content on ink viscosity
M 6 1] LLE H, CMC & )il 85 1) 26

BMER, BiE CMC S aysgn, =835 2 i

BOR, IR KA. XK CMC i

TR AT i — O B A AR A, FRKL A
PEDOT 7E Ji& A B8 64 PR 47 F Ak T AR E R 2, R

CMC X 28k R FIFAREMIER; E—Enil
FEAEFITR, CMC B il DLRREAR Y T S5 Kk 2 [ i 2
KTy Ak, CMC B35 b & R 2R K M
FH (—OH, —COONa) , HAT KAy 5K PEA A
AKPE, PEIMEGE CB ok 7E M A8 A 2 o 1 ek R o

CMC £ —Fh G 8 RAE A & s as inssl , i L
M g B2 P 20 SR AT, o %o S f S SRR A 2 2
SVEJ T K SR B TR E

2) PUD & X S5 75 5 52

JS4E PUD AT LA /55 5 H 25 1 BEE 25 0 i 7Kk 2
A8, (AL SR 0 26 B 22 B GE N . ABFSETEAN ]
R MR PEDOT A1 PUD 4 i BC FEC mppporimpup )
XM ERRE LR, 45 RN 7 PR

24

A My My =535
23 B b ]nPEDOT] PUD 5 5
»l C Mo My =985

d—m :m, =5:10

PEDOT """ PUD

ﬁﬁ}ﬁ{/(r’ﬂ )

4 46 48 50 52 54 56 58 60
TR %

a) ¥H 3.0 r/min I

a—m =5:3;

211 veporMpup

b—m =5.5;

PEDOT Pl D

20 c—m =5:8;

PEDOT Pl D

a
2 d—m =5:10
;:19_ PEDOT PLD /
=
= 18F
W&

50 52 54 56 58 60
5 1%

b) ##N 4.0 r/min I

7 PUD I HEHEHRW
Fig. 7 Effect of PUD on ink viscosity

ME 7 RTLLEH, B PUD &AM, 7EA
R4k T I S5 20 YT 0R S PR 00 T ek, 5%
BN 4.0 v/min, Mpgpormpyp=5:10 B, JH 2R A EFE T
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FE# 15.425 Pass. JHABEDRIANE FHZLE, 5022 H
B BERSE . BRI | AR B IR B K B R 4
TEOUE YR, RIFHAE 1~100 Pass JEEINELL,
PEASBIF 5 1] 4 119 5 EEL 9101 258 R 00 Tt J22 2 ) ED Il 3k 28 )
BhERRE, HA, X} A Ta~b SRR R L
ENGIL ST E A Y (A Y 3 3 ST i)
BN, OB MRS E KT 10 Pass W, £F
AR AR, RIVZRh B B P )N
INFRBY U AR A
323 WEH A

AR5 R FRE $7 35 % 5 F il 55 1 B T a2 A 0
SE, [RIES SRy T S A b DX i B A BT 25 5
FREMSMERG S R @25 5, ARBFFERINER T 8848
ML a b {8, o LT 2 B, HAER 0~100( 2 -
F1); o LIk, HAIN +127~-128 (41 - 4% );
bR, HAEC +127~-128 (¥ - i) ,
AR 8 s

i 4%
L'a'b’(13,-1,0)

”
L'a’b’2,-1,0)
E8 L MENRISESHE DMK
Fig. 8 Screen printing ink stick adhesion test
M8 Hral LUE B i 22 B s A
BB, d B S SR R R ) R,
REAS U A2 S PR A 77 R s X B i T 5 88 45 26 1Y)
L', d bR, ZHENAERE L FARNVE,
a’ b IR, b5 R IZ AR R 2 T R4
324 FEBRSN
1) BRAS TR S L A 2R
A PGB AL G Y S R BT 20 B A L
A, g (R 250 C) AREEERESE
PUARR SR iS4 . IXFPAE IR BeZE , J2 & & Jm ki1 1)
TSR TE RS B BGR A B R B 2P0 BRI
BEAE ST L JB AE BRS
ABIFERI Agilent 0537 RIS AR ZHCTE
B R AR TR BN A, A5IRANIET 9 B o
NI O FTLLA H, S5 IR A0 — i Y 45

T, E A F R B A e 2 VL T v B
Ferkads, o B98N 1.5 mm B, B 5 A BHE
TRER I, FRAR TRT 30%. T CB kLAY S
F AL 2 B R AR SR L 1 B 0 B o S v T I A ok
RUONE, THRSE A F75 CB ks 2 8] 3% 4 01 Ry %5,
M ANGE T CB ik ) A B B AL b B sl B T Il
B SHE. BN, PPN T CB Pk S
REEM Y T I, DE— B4R TR AR S P R
.

—a— TEJEL1.5 mm;
—e— FEJE2.0 mm;
—A— FEJE2.5 mm;
—v— T5J%3.0 mm

60
I/

B9 Sraih=RFREREERENm
Fig. 9 Effect of conductive ink resistance value
change with temperature

Dhfetkim s i T Hm A, AREVERTE s
JE TO A B R 10 P 4 2 R, O A bRt it B
W PHALL G RINREY R AL, B s8R 2
PEAR 25, T HIMERTE 60~100 CHOMTRELS LE Tk
RECWR L I e U BEL(EL, S i s8R e, I
T 125 R i e HAT B R S s A RS, (L

2) SRR T X R

N TIPS SR A A S B A S PR RO IR, A
WFFEEOR R SERE i 2 2%, DA SAEAS [l he 2 it B2
T, FIH Agilent 7 2UT7 IR I 55 4% B 1 98 HEXS
P BELAG R, 25 HAnE 10 B

35

—=

o g
Ba 5 1.0 mm;

59
(=]
T

—eo— JT¥ 1.5 mm;
—a— JT2.0 mm;
e JTJ¥2.5 mm;
—e— T 3.0 mm

0.5 1.0 1.5 2.0 2.5 3.0

K /em

a) SRR
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FBH /k O

3 1 1 1
1.0 1.5 2.0 2.5 3.0

G J% /mm
b) AIRIGREE I T 8245 58 #
10 BMEEESXKERNEL
Fig. 10 The resistance value varying with the length

and width of the ink stick

M 10a FTLAFE Y, BEE S 26 KR R84, HakE
EEBH PR TS, HRBES SRRKEREN
HRIFILIE SRR, ttb il B3 L i 2R BAT AR
AP, S35, A 10b ATLAE i, ZEARTF Y
AT, BEH SR AR SO AR, R RHAE LR B 1
RATT RS, RUISRATEERIEINSL R 17— mE
225 S R B P RO R, IR R T ihER A
FHLE

4 L[ E R E IR

4.1 PUD 3t ZEPRIE MR

N T WFFEK I TR X A8 EN RS PRS2, K
FEIN PUD A0 PUD A S 0L T 8843 311 R FH 22 I Ef)
il 5 A8 A4 4G EA T IRISEENR , 255 & 11 fir.

b) #fi PUD
11 KMREEMSHIHMBELEHR W
Fig. 11 Effect of polyurethane dispersion on
the performance of conductive ink

M 11a R LIE , EARSSI PUD IUIEGL T,
R A A B A 2 P HE B T AN s IR
WL —ERREEREE , ST A ER SR A
Y. h R B AR ELRI A AR PUD F) I S5 L Ff
FHAEAEK b, KA rimsspEE T g, RAa0
A AR I 22 I ALUTRE A b, DA J D 5 11
B2 EHE, YA PUD J&, W& 11b s,
SR M AN, 22 I ED IR SRR 7 5 e
IR T30 b, TR B2 5o B AR (&
BEZ R 67 um ) o KL PUD A B 32 & il 2
B SRR

H F PEDOT-CB/CMC ‘F-Hi il S8 R 7 T CMC
GRS, BRI TS TR B AL R RG In T BRI L
T, P20 THRHGERERE I, MORTHESR 5 o Tk
)4, X H il B R BRI R T AR o A 1
T A
4.2 AREH 0B EDRIE a5 08

N T RIS X SR BN RS PR A, BT
i PUD 9 5 L 7k B8 R F 22 19 Bl ) 20 S0 7 ol
AL, B 2K (polyvinyl chloride, PVC) $kL K
FAAT 3 BhIEAA BT T R B, 255 A 12 s .

a) FLARAR b) PVC %kt

c) A
12 RALMERAXNERREM LERIESRE

Fig. 12 Screen printing on different substrates

M 122 ATRUE Y, TR mCARAR EVEA T 22 EfT
EVR IR R T RO HOR A A e B, B
DI A RIS EIR . A 120 FILIE
15 PVC Jetf EEAT 22 ENR, T PVC R BeA7 itk
T A b B, ENRIRCRAN NFELCEE BT, (iR
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7 —EmEt, fdZUiEiiilide, S2%
AR RIWEG S35h, MEsTE PVC JEHF BRIk
HIERERZE, AIHN T 22 R kR A Bud ik (150 H )
AR EEIE . K 12¢ ATLAFE Y, TERARERS B i
T2 ERR, [RIFER R T RAFIIETRIRCR .

CMC FI PUD R HL i s B PERE ™ A2 1 20T B2
2R, e SRR R AL T AR 252,
2T R B A i, JPER] TR
AR B IAIBKAER, s B T RAFAYREE J1 A
R E T

ANRIHERE ST RERIZE R ANTR] T REAY = RN
PSR ERRAMEARDL, ME T A E IE IS 5
THTRE S E AT P IRATAS TR B b 1 T A A 28 28 4
fl I RRE S A TSR] o ASHETEA A S
Xt SR LE B b BB AT N HEATIETE, AEARANE 13
7R o

b) EOLAHLATES
13 FAFEMREHEEHREUREEELENE
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Preparation of Polythiophene-Based Conductive Ink and Its Printability

ZENG Hui, ZHANG Shihao, XIE Yong, JIANG Haiyun, LI Manchuan

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Polythiophene and its derivatives have the advantages in high electrical conductivity, environmental

protection, and thermal stability. It can be prepared into conductive ink, which has great application prospects in

the fields of printed electronics and smart packaging. PEDOT-CB/CMC conductive ink was prepared by in-situ

polymerization. The effects of binders, auxiliary additives and sintering temperature on ink viscosity, adhesion,

dispersibility and electrical conductivity were systematically studied. The printability of the ink was also studied by

means of screen-printing technology. The results showed that the conductive ink had good dispersibility and adhesion

properties. After the heat treatment of the printed product, the resistance value decreased significantly, while the

resistance value would change regularly with the increase in the length and width of the printed product. In addition, the

ink could meet the requirements of screen-printing on different substrates such as paper, plastic and cotton.

Keywords: polythiophene; conductive ink; in-situ polymerization; printability
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