1525643

?@ 1)+ ERBEF EMER

F (12)28HRAE NS AR Q)EERE  TWIS2S5643B

Fepey (45)x%8 : PHERE 105(2016) £ 03 A 11 8

(21)¥ % %% 1 101141731 (22)¥3% A 0 wERE 101(2012) & 11 § 09 B
(5Dnt. CI. : HOIBI1/22  (2006.01) HOIB5/14  (2006.01)

C09D11/00 (2006.01)
(THwFHF A HEEAT LR RR (F # K E) INDUSTRIAL TECHNOLOGY RESEARCH
INSTITUTE  (TW)
MR ReAT RAA T BEL 4 B 195 3%
& ERAYH B (F %K E)IJTOUCH CORPORATION  (TW)
ml%ilﬂ?#i)ﬁ@ 87— 8 Ik
(72)% 8 A * #9 £ 80 HU, CHIH MING (TW) ; % 5% % LI, MENG JUNG (TW) ; ### YEH, YU
CHOU (TW)
(THRIZA - B 5 BASSIE
(56) %% SURK -
CN 101921505A CN 102527621A
HFEANE " 2HE
PiEEAE AR - 18F B A2 £ 23R

54 & #

EEhBARMAERETEEH

CONDUCTIVE INK COMPOSITION AND TRANSPARENT CONDUCTIVE THIN FILM
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The present disclosure provides a conductive ink composition, including: 100-70 parts by weight of
solvent; 0.05-10 parts by weight of nano-metal wire; and 0.01-20 parts by weight of dispersant, wherein the
dispersant includes alkyl benzene sulfonate (ABS), alkylphenyl sulfonate, alkyl naphthalene sulfonate,
sulfate of higher fatty acid ester, sulfonate of higher fatty acid ester, sulfate of higher alcohol ester, sulfonate
of higher alcohol ester, or combinations thereof. The present disclosure also provides a transparent

conductive thin film made by the conductive ink composition.
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composition and transparent conductive thin film
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The preserglt 'disclosure provides a conductive ink
composition, in%llrding: 100-70 parts by weight of solvent;
0.05-10 parts by weight of nano-metal wire; and 0.01-20
parts by weight of dispgrsant, wherein the dispersant includes
alkyl benzene sulfonélté (ABS), alkylphenyl sulfonate, alkyl
naphthalene sulfonate, sulfate of higher fatty acid ester,
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sulfonate of higher fatty acid ester, sulfate of h,ﬁghér aléohol
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ester, sulfonate,K of higher alcohol ester, or combinations
thereof. The present disclosure also provides a transparent
conductive thin film made by the conductive ink

composition.
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EEhBPHKRE R %m&ﬁﬁﬂ SHERWER
EEHABZEAERRK BEFLRES ﬁ%T%ﬁ%
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BEREMBESRRASETFTREREZERRE %%ﬁ%%m*

B A THEX4BLETEBARKRITONERETE
B MEAMRESTEAASHLT FRA -

[#eARE]

ABPRBE-—HETHIBAnRS €4 1 100~70 =
Wz aE 005~10 ZEMmx AR B/ER T AR 001~20 F
EH B AP oA ek AR xE B (Alkyl
benzene sulfonate, ABS) ~ Jr A XKL B (alkylphenyl

sulfonate) ~ #% % # #% & # (alkyl naphthalene sulfonate) -

mrr

Bs B5 BE BS 2 Bi B8 B (sulfate of higher fatty acid ester) ~ & A
By B B 2 s 8 B (sulfonate of higher fatty acid ester) ~ & &
s % 5B B (sulfate of higher alcohol ester) ~ % &% &5 X &% 8
(sulfonate of higher alcohol ester) ~ & Ltz 48 & -
ABBATRSE—BEALETEE > a8 — KR K
BR—5k4Bulk HMANEARL HFPEZXeBRTEE
RO B2 42B%R—o#HE  E¥YyZouBlaeric
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A ¥ 75 8 % (Alkyl benzene sulfonate, ABS) ~ s Xk KA /& @‘yi'
#  (alkylphenyl sulfonate) -~ k % % & B8 # (alkyl
naphthalene sulfonate) -~ & A5 B 8 &5 X Zi 8% B (sulfate of
higher fatty acid ester) -~ & A5 By 8% &5 X /2 8% B8 (sulfonate of
higher fatty acid ester) ~ & &2 85 2 #i 82 8 (sulfate of higher
alcohol ester) s 5 82 &5 X #5 8 B (sulfonate of higher alcohol
ester) ~ K Lz @b o

HEAFAHZ PR B ~ FHH - FoE B R A
B TXHALBREETHKS » LEGAME X FHF
% 3 B ko T

[y R ]

UTFTRAAFEAEGZEERER « KEAE KB
REFLLAEBANEABAEMTEZHET RN EHEE L F
F oM BTHEITRAEEANRBAUABF T T ZEHMAER
R AE  LTIERUBRAEHYEE -

BTRAAEELABLHEYLBLEH M
A2 > $%§Bﬂ4f%%d%#%ié@%\%iﬁ'liﬁwaéi%?ﬁ%1’%’5&3%?’
TRE2FIETHELXILEKELE EHAEFHEZIRR
Er#mE S 4BBEALENAREEBRERTRFRFEL
BREANE - AFHAXIAXRETHEHE R a4 0.05~10
FEEMHEFELBS% ~001-20 EEMme) o B - XA
100~70 EE M e @ - Atk Bl TR EEEAEH F
KmAE Gl 58 FEHhIEXEBH - 10~15FEH
By BB~ AR 100~70 £ ey E Bl o A A — 4 F k)
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“P Ak A BBRTAEME £ B RKRE - LHEZEE
HK riizmbd e —FnpBlF 2RLEBEROKBLTAS
100 X —EMHp ¥ 22 B%BZKELTAH 100~2000-

8 B 9 6, 3% 4% 3 K 7% B B (Alkyl benzene sulfonate,
ABS) - A X EmEE (alkylphenyl sulfonate) ~ k& & % &
& B (alkyl naphthalene sulfonate) ~ R Lk 424 - A %5 B
TR AT FTHRBETELEZIENHREIRRER
(sulfate of higher fatty acid ester) - HAEM L BE XL B B

-

aﬁ&

(sulfonate of higher fatty acid ester) ~ % B85 X A B2 B
(sulfate of higher alcohol ester)~ & &% & X #x Bk B (sulfonate
of higher alcohol ester) % 5 B F 8 AN S &4 5 # Al - AR M
= 58 8| ST & R FE B R T M (polystyrene sulfonate) ~ + =
&, & 75 8% 4% (Sodium dodecyl sulfate, SDS)~ + = k% 5& K 7% 8§
443 (Sodium dodecylbenzene sulfonate, SDBS) ~ & E ¥ Z %
A o X —E T 0 B BT 45 2 %% (thiophene)
&9 o FL ] 0 B e o %i(3,4—§[é z — & % %% )(PEDOT) -
GA4- B A AEN)VRR(RALHERB)PSS)REMF S
A e
ABHAERZEBTAHEMASBONBEER > 24
K BHE(M o FE CE - -RE - TEF) AR
HE - FATH FAETEHEE) Ltitzas-
ABHAZEETHETEALFE 005~10 EZH e HE
B oo BB OB TRERMAE > flo>2~5 EFH °
— % ERp T MEBTLEELARTEALEF
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(hydroxypropyl methylcellulose, HPMC) ~ & ¢ — & & &
R & B () %o Triton X-100) o

BMEREHZEETHE  RAEAMNABAAEY »HE -
%ﬁ%%%%ﬁ%%é%ﬁzm%%&%%@ﬁﬁﬁ%%
BB AL ERZEEHE 2% A H R (Pot
Life)» TREEZETHENKFRHBET MBI ALK
BHEREETHEZLBBHLHFE -

sboh 0 AR EETHETE—F @4 0.05~10 £ 8
e EES B ARFERATTHEET B E B H A
TRAGBERKNERGBEMN - Z— LT F o & E8
BT D FAEDIE(TMOS) - @ ZE& A K (TEOS) ™
A K (TPOS) s K Lk z @4 -

AMBENEATEHEMEFNEAETETER > A5 H
ST hEMAFYERAS TR ARGV ESTERS
BE-#F5RBE E’%lﬁﬁ%*%mw¢@ﬁmﬁ%
SEAB 1023 @788 - wEFAT BAEETHERE 10
eL 1%
A
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RO12 RERAFTHESE T > Aix 12 7T 35 B M R &
R BlAe o BB B REARBEFEKR o AHH
BB P o MEROAR IZALSREERAK 0 R

~ 3 2 & A% (Polyimide, PI) - % # 8 & (PC) ~ & Z % (PE) -
RAMSPP) s R HEEPVA) s R s (PVP) - RF AR
% e FEE(PMMA) s R X F8H L —8(PET) 257
B ¢ — B% B5 (polyethylene naphthalate, PEN) -~ B ¥ — ¥ %
(Parylene) ~ RAA A ~ RAHPVO) - BHER &4
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(COP)‘ XEHEEEHCOC)E - A > BT & At fa#t
Bt AFPRIEARIZTAELCTHRAHET  HloA
/e mEAAM - B%B X2 BERE AR 12 2E
JE A7 20~300 um = B > &1 A 50~200 pm °
SRETHBETATAAR 22 HAZTKERAR
B l4 5442 B%R 14 4B LENXREEHRIERN
AAR 12 2 LA AW c ABAFTRE T BEHFTETE
3 > {2 R FRR 0 % 3 % 4 (spin coating) ~ £ 4% (casting) ~ 4
® wx =X # 4% (microgravure coating) ~ © k& R & i (gravure
coating) ~ #| 77 & 4 (blade coating) ~ # #X % 4 (bar coating) ~
# % 4 (roll coating) + # # & 4k (wire bar coating) ~ & /&
# {4 (dip coating) * "E 5 & 4% (spray coating) - 43 ik E7 Al
(screen printing) * & #& E7 Kl (flexo printing) ~ - h& EF & (offset
printing) ~ % & & F7 Al (inkjet printing) % * # 4 % % £ & &
M EHEETREALEETERYNEITEFLRAMET  Hlio
0.5~100 um - &4 % 5~30 pm> 2% > BEH L LK LR
@ . znir 12 40-80 TTRARME | 24 BAEA
60 CTF a4 1 N4 BB BN 120~160 CTF 3k 10 5 42 >
B4 % 140 CTF ok 10 442 o
bz FSRE2E ZAFTEEE 10T & -
&, 32 & % & (base coat)16 > M s A AR 12 mEFLEBER
14 2/ - HREk4BER 1423 AR IOZ LAWY
REER I6ELEAR THRUAEEAFTRARZIASR
BHRETEM  ABEA KRBT RER 16 AER
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ol o BAH  WEEE R HEE - RERE -
BB it 2tz s o HFRETHAT > KRE
R 16 B f.4tdh > B4 > &7 E,46 4 (Si0,) ~ 45 &1L 4 (SnO,) -
5K 8,45 #1 (TiO,) ~ 4% B4 4 (ZnO,) ~ 48 E4L 4 (A1O,) ~ £ &
1t 4 (Zr0O,) ~ 48 .15 % (InO,) ~ & 1647 (SbO,) ~ 48 &1t %
(WOy) ~ 82 2164 (YOy,) ~ 4 £, 1t 4 (MgOy) ~ 45 A 1t 9
(CeOx) B LR ALY ~ R LMz BE - W ELETR
16 ) T kT AEME-ENEHAER > &3 > ERRA - %
#& % 1k (spin coating) ~ %] 77 % 4 (blade coating) ~ & & % 1%
(roll coating) ~ 4 # % 4 (wire bar coating) * % "8 & %
(spray coating) % - X —s:F 3 F > KL R 16 et B >

6,4 B M & %5 £ (smectite clay) ~ # %4 (vermiculite) ~ % 4 &
44 L (halloysite) -~ 4§ & & (sericite) - £ % (saponite) ~ 2% & &
(mica)# - KER 16 2R EETRBERAET T HE B
EELME > B4 > 0.5~100 um - ¥ % 4% & % 6 % &9 &
R 12 B 60~140C BB T 3 84 A 120C > F R %

h 84k .

AEAIBBLEERFTINTHB AN E TS S
P IRBGESNEILBRESCTLEEARST ALY
2 B% FRBLETRSEEHE224% A H R Pot Life) » i
BABWMBREEDRZLRKAILE - o B G
mEEBEEAXRAZTRSBEENARESEEZ S B
BERBER > BRUAWBEEDNAHEIATT AR AR
EEZTELEYE  mERAASEAXIET T HELF 0L A
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ETHpE RELBG 24088 EmENnEAETE
Bz EEE b ENETHEF R BaFRR A A
e hm AFAZERAETETEABRIERLRER
1£

LT AABABREGOTRASLLRE > BAFEEHY
A BRAATALIBRGEETRAGUARAZTRLSRER KMo
ABRZERERETRMNEK -

o [ %64 1)

A 0250 ml HEEE AR T Aiw A 1.7g 89 R T ¥ wit o8 b2 B9
(Polyvinylpyrrolidone, PVP) -~ 5.63g # # 1t W T 3%
(tetracthylammonium chloride, TEAC) A & 100ml # & -
tHEE 150°C - 24 > 4% 0.578g &) AgNO3; A A L&
"z BAFBEN150TC 45 7 EH PP RKBGHER
s KB REBBGEBENKRTFS

EEhBNRE S 28 WRKKSBER(E S

® 24 0.5%) 0.16g &9 % %% 8 X T % (polystyrene sulfonate,
PSS)# & o # B ~ 0.5g #5958 A X F A 4 % % (hydroxypropyl
methylcellulose, HPMC) K i& &4 A B AR (B2 E A 2%)
LA O0lgEREMPANEE RFRESH G FHERT AR
LEEHE LBKLEETHETNERTHERFED —
BaMAEELRAR -

FRETHB2EBAURNEREA IS um T ROHHR
—wahs (PET) AR HLELZARKETETHEURE
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BREFRXETEHE BN 60C T 154 BL& 140CTF
w10 o4 > PR P EREEHEE o

[ F 2]
EHRERG 1 2FTH BorHuBpeaRlamBRXiHEELA
0.15g &9 + — }% % %7 8% 48 (Sodium dodecyl sulfate, SDS) -

[ £ %65 3]
ERFHF 1 TR Ko HBERTmBEXLERSE @
0.15g & + — & & X
sulfonate, SDBS) -

£ F% B% 4% (Sodium dodecylbenzene

[ F#15) 4]
THAERF 1 X8 gHEEBE HPMC 2 A 0.2g
&9 Triton X-100 -

[ F4] 5] ®
EREHG 1 2T RAETHRERBRBEAN L
B4 S0, 3R (&I T > 5448 & 2-T #(MEK) ~ B 4
4 30% FHkE B 10~20nm) L LR EABREER
E 100C FRATHRE 2R BREZIKRBRETHIN
SiO, B LT EMH N 60CTH 1 o4 F# 140CTF
B 10 242 > BPF R EAEE FHE o
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[ & 7 4] 6])
éﬁ%mmlz&%’ﬁﬁﬁ%%%ﬁﬁ%%ﬁ’ﬁ
#16 SiO, 5 # k(B AT HdcAa B 2-T 8 (MEK) - B 4
$ 4 30% FHMESH 4~6 nm)ERREUAHREER
E 100C FTEAME : 2B BHEXRKETHED
SiO, /& F AT M 0 B # 60°C T 1 54k B 140CTF
10 48 > BPAFE B A E T HR

@ [ &%) 7)
EHERFIG T B LA Fm0.0lgem LAEB K

(TEOS)2 2T wmB ¥ > ABREHE -

[t 1]

éﬁ%mm1z B ORoHBeaREBEEIHAL
% & 0.15g & = & A — ¥ & £ 1t 4 (didecyldimethyl
ammonium chloride, DDAC) -

[tb#xds 2]
THEHRY | 25 F > BorUBbRREEXIHAL
0.15g ) £ 4L & #8 ok =% (cetylpyridinium chloride, CPC) -

[ et #ts) 3] |
FEHRERH | 25 H > BorEBeaRmBRRXLHEA
0.15g &% Dupont FSO100 -
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[ b 15 4)
FEHEEHRG I T8 RS WmEMS i’*’l °

FESHEB2EAFTAEBREAR

Frep 1~4 i 1~4 PHEASETHE2ETAEH
BAE Ay AR @ EREERINK/T A A5 £ AL
(UV/Visible spectrometer)# % & & 550nm Z & # 47 & 8]
tHE—EA > L EE A L R(Pot Life) » Ar4F ey & R
gk 1 TUAFRGEER > BENHm— o ”E"J(bb%*c
B 1~3)R EH o p B (b HHELEBEd 2
I3 B EASRRUBREL > Bp -4 mEFOE
KB GHRAEARAENERHBRB—BZEZ—BUE)-

BE OHLEEHRM I SEs D REAREBEEET
(13.72 um) R ABRE G 1 2 o5 BmEFnEnAg
THEBxF E(haze)EH 3.1%  BEALEHF 1 8 S%2 &
E WERFA1I1HEIATETEEEABRSINEAE(FAR
&) sbsh A EEBEE T B 1CEAEEZ 13.72 um)
2R ERANPLEES 3R EMR BHBEMNLES 12 #iF
EETENEE AL ATHRANBEERESTEE(H
T BIK) -
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6# 8# o# v 6 L# o4 S# L# o S v # S# pH VY%
(B1)F (BEH)F W (814)F (B 14 )F 3ji110d
pher TN ghe W 402 ¢ 1 4 3§ A
L9 v'9 89 'S 8¢ 9t 1987 6'C 37 6 14 € 14 9¢ ['E 8'C (%) ozeH
ey
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BEAREERZEAFTTABRBHEAR

K25 HEABRERGEAETHB(T G SAT
) )y R EHmEFTHME -k 1-2 ARABREABEEET
(1372 um) > B 5 LT H 6 a9 h ER (5 5 5
44Q /[~ 43Q/CD g p 1~ Brkp) 2~ thinp 1 -
el 289 B B (4524 12Q/00102Q/00 F 5 & 3
F@EMR - -AHEMNEABEMR) BT R > AHAXILEHA
SR TEAOBES AR EREMH AR ST EERE
ZEETHEG M-

K155 a6

BABRH #3 #4 #5 #6 #7 #9 #3 #4 #5 #6 #7 #9

GREEE &, um) | (6.86) | (9.14) [(11.43)](13.72) | (16.00) | (20.57)] (6.86) | (9.14) | (11.43) | (13.72) | (16.00) | (20.57)

BARE (V) 91.3 {904 89.4 88 869 | 84.7 | 913 906 | 903 88.9 87.8 85.6

REm (Q /D) 233 112 72 44 33 23 220 97 74 43 35 24
5 K (Haze, %) 2.5 3 3.1 3.7 4.1 49 1.6 1.7 2 2.6 34 4.1
%k 2

AhmBEHBzEASTEABBEAR

BENRE 1 BERE T ZEAETEBE AL
Scotch B # (R 3% :600) 28 S v B A BB HLEHEE
BABREFEFTOHEEOH T R =REREMRE - - EHEER
%%“w%k’%wﬁ%%%%ﬁ%ﬁ%m“&,%%ﬂ
k3 -BBRESEAH TR FL  Fwp 7THER0E

THBzETREFELER ] - R4 BT 1 AFTRE T
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FZREETHEBEATIE LR -
HE 3 ZEBETEEGER  BEBHR I A MABHN
AkpuhbiREOHEN -

X306 gAY HEZ BT HHT)
BER(QO) | Eragix| AERQ/O) | EmELE

KRB 100 0 103 0
BRga—R 185 +85% 131 +27%

‘ B3R R 227 +127% 145 +41%
BB EIR 355 +255% 178 +73%
Bk 496 +396% 255 +148%

* 3

BAAEAOUARERETHRABEL L REL LS

BOAR AR o EATB RATAART BA R Y W E

EFRRBEARHAZIAEHAFEEAR  ETHEEZEZHAH

® g A ABAZRERBECREMI I FEANLE AT
EHEBE -
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(B XA ERA]
FIEARETEAGTEEAT TR 10693 @ T
FLEGRETHEACTHEEARERYENETE
Bl0z3 a8 -

G
=

[ £ & THma5RneA])
10~% A & EF B
12~F 4%
14~% K& B &R E
16~ & & -
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4

% 101141731 58 {EIEHHA:104.7.7 {BIEA
- FFEA R
L~ﬁ%@%£@ﬁ%’@ﬁ=
100~70 £ 2/ & # S
0.05~10 Z EM X F KB &K
0.01~20 EEH X # A A T2 oHBl B RERR
B # (Alkyl benzene sulfonate, ABS) ~ Jx &k X A s 8 B
(alkylphenyl sulfonate) ~ ¥ & = &% B % (alkyl naphthalene
sulfonate) ~ & A5 Ay BL Bs X B BR B (sulfate of higher fatty
acid ester) ~ S s B B5 X s BL B (sulfonate of higher fatty
acid ester) - & B &5 2 AL B 8  (sulfate of higher alcohol
ester) ~ 5 B% B85 X &% B& B (sulfonate of higher alcohol
Z ¥ (polystyrene sulfonate, PSS).~ =% L i
ZHEe s LA
0.05~10 E = ey /EEH -
oY FEHNGEE 1B EXEE R AafM AT
BEFLBK - LIFH ~ 4 N R W A - R
3P FEANRBR 2AMEZIETE I AR L F
UAKkLB R KA 100~2000 -
4P FEAERE 1B EZEERR a8 £ F
Wy BB A+ = k% K &R B 49 (Sodium dodecyl sulfate,
SDS)~ + =% & K 7% # 458 (Sodium dodecylbenzene sulfonate,
SDBS) ~ & Ltz 44 -
St P FEANEEF 1 BMEXETE I ant £ F
% o B & 2 &% (thiophene) #) % AL &l > @35 R (3,4-32 T =
SR %% )PEDOT) r EQBA4-Z oA A2y )R (KT
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101141731 5% fEIEHHEA:104.7.7 BIER .
¥ 7% 8% ) (PSS 4 4 % o $L B o

6w FHEANBEE | Bz EEThREand £ T
RABALIEK BEHE - HRE R LdzESE -

TP EANEBE | Az EET bR a2 T
o R B 63 R A T A MK EFE (hydroxypmpyl
methylcellulose, HPMC) ~ R B ROR AR

S FHEAHKEE | A EZ ST L eg_ﬁxa%?ia
# 0.05~10 EEmeymE A -

OB F EHNEBEFSEAMEZLET BRI Eant £ F
ZEEFHHOLED T ALY K (IMOS) s W T AEH K
(TEOS) » mw & & £ # % (TPOS) ~ & Ll = 48 & -

10— #ZAFTEHE > &8

—EKR i UAE

— A4 BBR  WANRZERLE EFZLEKkLE
TR 005~10 EEMX5MEEK4EB & ~0.01~20
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