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Abstract: Silver nanowire-based transparent electrodes are very attractive as a next-generation flexible and
transparent electrode that can replace ITO-based flexible electrodes because they have excellent conductivity,
transmittance and mechanical flexibility. However, weak understanding of the silver nanowire solution for the
fabrication of silver nanowire-based transparent electrodes often cause abnormal operation of the electrical
device or peeling problem of the electrode films when applied to electronic devices. Here, we studied a
Hydroxypropyl Methylcellulose (HPMC) adhesion promoter, which is one of the additives for silver nanowire
solution, to improve the understanding of silver nanowire solution. In detail, it is characterized how the HPMC
changes the properties of silver nanowire solution and silver nanowire film, which is fabricated with silver
nanowire solution including the HPMC adhesion promoter. As the characteristics of solution, polar surface
tension and dispersive surface tension were measured. As the film characteristics, surface energy, surface
morphology, silver nanowire density, and sheet resistance were analyzed.

Keywords: Silver Nanowire Solution, Silver Nanowire Film, Surface Tension, Morphology, Electrical
Characteristics
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Figure 1. (a) Contact angle and (b) surface tension of silver
nanowire solutions with different amount of HPMC additives.
9Fo] 0.05 wiv o|4Jo] B B 932 x| 2 7
A3He AFgo] WAL}, MR 2 T 457 Ane
ol g3te] £ Lhiofolo] S| WG S ALTHAL
O]Z Fig. 1(b)°]l YEFH ATt WA HPMC F7HIE 4]
& & yolojo] G2 124 mi/m’9] =4 EH
F2i3t 49.6 mi/m’9] E4F EEAYES YER9lor F
FHGHLS 62.0 ml/m*S YEFRITE o] Hls] HPMCE
0.005 wt% H7F5t9S 3¢ 24 2A4EL 19.6 mIm?
o7 ZJlsla BAF FHAEL 26.0 mi/m’CE AT
wEeton 1 A & #UGES 456 m/m’ O A
ek 0.05 wt%2] HPMCES F715HA E9 24.2 mJ/m?
I} 17.1 mIm’e] A4 @ B4 gEAES e &
HEAZHL 41.3 mJ/m*0] 01, 0.25 wt% ©]4 HPMC
A7F Al S48 E BAE JEoA oFte] Aol Qlglou
F BUAELS 40 mi/m® SEOE FARE S YERAL
Tk o]F &5 2 Wi=tolo] N HPMCE {71 7
T 025 wi% 7= & 40 F43 Wk 74
s
B

)

5
% rlo

o>~l

#7149 HPMCHZH: 89 54 Aold] & muprt

etojo] FFof tigt SHRe SYAE A4S &3
sl99.0m o]Z o]g3le] & ieglo]o] WEo| Hrof
A& A4t HA J&57F 435 AW EH Fig. 2(a)
oA Hi blel Zo] HPMCE Zg31 A ¢S & 1
efolo]l WFEL 9.7°9 S/ HELS UEHNL

HPMC 371 710 wet A9] dg2or 7 85
Zto] F7kstqith. 1o Hls) A EY HEZA2 Bol
T2 FARS YERJQITH HPMCS 236ty QIR 42
2 Yiololo] WEL2 29.7°9] FEAE FEZE e
HHH, 0.005 wt%2] HPMCE Eghsh= 22 58.7°, 0.025
wi% S E35Hs Y22 70.8° 0.05 wi% S Egs= I
52 76.7°9 FENE AEL4S HEHIY. I3y 1
o} HPMCE #7IelAe A-%ole H57o] 2358 &
AFE FFS HoFoh 2 Yieeolo] "WEO] HHo
YA|& Fig. 2(b)oll Al E50] HPMCS Z361A] e &
U-lolo] W22 784 mIi/m’Q] 4 EH X9} 3.8

FH2F @ Ao x4F AP, 20234



Hydroxypropyl Methylcellulose 22 FXA] H7lo] @2 & Hlctolo] & 9 HEF9 E4 W3} 57

=
g
8
C
3
8
g

7°F o Ngzso °
°
8ol o e 0 o | £ o °
)

TeOf o Ewmf ° °
ke = PO
S er > ?
2 150
D a0 | 2 8 °
< )
230-0 ] 8100-
=
g 2| e © @ °
c L4 5 s} o
o 10fF of @ water 2 ° 9 °
S @ dglycerol e °

L S S ot

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0‘2 074 OTG 0.8 110
amount of HPMC (wt%) amount of HPMC (wt%)

Figure 2. (a) Contact angle and (b) surface energy of silver
nanowire films depending on the amount of HPMC additives.
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Figure 3. Scanning electron microscope (SEM) images of
silver nanowire films with different amount of HPMC.
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Figure 4. Silver nanowire densities of silver nanowire films
that were calculated from SEM images.

o] Solz4g 7jut & trsfolo] Ajole] o] &
7tsto] B Be £ Ueojolo] YEZ} 7o) §4
+ 992 o 4 U

HPMC 7}l W& ®H AA7] Hol= AFM £4&
&9 AHHEATE Fig. 5= A= & &2 HPMCE 29
SHe 2 ieojolol BEC] APM oluAE Lpehuich
HPMCE ZE39F5HA] 9k2 & Uiretolo] IF2 wj¢ #AX

oju| A& L‘rE’r‘H A2 & 5 Ao 1.0 wt%2] HPMC
£ Zdols & Ukelolo] BE2 AtHoE wjEgt
We e AL ¥ 5 Ao BE AU/E G0
2 A1 HE7] 9519 rms roughnessE Fig. 69 YEFHA
O WA HPMCE E@EHA he & retolo] ES
21 nm9] rms roughnessg WERH{ ). 0.25 wi%S] HPMC




58 R

(a) Owt%

]
/

oﬂ'

X AR

Figure 5. Atomic force microscope (AFM) images of silver
nanowire films with different amount of HPMC.
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