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ol Y] g X3 e HASE ©@Aag 6 WA 309 ofHEAV|R o]Folx] o RRE MEHM | Q5=
719 A2 AgstAY, dgste] X3 e vxgd ugE AT 4 9o,

471 Rn WA Rigel ABE = A9, 4, Aotwr], EFEFEAEr], YERY], d277], J=FA7], 7t
E27], &5 1 WA 109 EFA17], sag 1 WA 49 AEQ Y], ©ag 1 WA 309 427], g4 1
WA 209 AIFEEA7], B4 2 WX 309 SAEY], gahg 2 UH] 249 &r]dV], gAg 7 U1A] 309 of
277, &4 6 WA 309 ofH7], A4 2 WA 602 E|RolE 7], ¥Ahar 6 WA 302 FEH ol L
7], ®ag 1 WA 309 &A1), @i 1 A 309 dFow| T, w4 6 WA 309 ofHoluwer], whA
T 6 WA 309 o= dotn| ], BhAS 2 WA 249] FHE|R ofHoln| 7], ©ASG 1 W] 309 &L,
A 6 A 309] ofEA™Y] H RRAS 6 WA 309 ofESAIZIRE o]FojX O RFE AYEE XIU|E
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[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

[0136]

ZIHSd 10-2021-0069442

SALEE U SEY A=

CHO
N
) . \ CH,SO,H O N O
N+ g EtOH N+
] \\ Br
2

NaHCO,

3eE 1 (2.84 g, 10 mmol) ¥ 4-(T-p-EHo}n| =)= d]5}o] = (4-(di-p-tolylamino)benzaldehyde) 2(3.6
g, 12 mmol)¥ EZA d7] dollA elbE&(50 mL)ol &3fskitt. 7] ®vES E3EC] HWEr < EAH(Methane
sulfonic acid) 5 W& H7teta, 6AZF S WS, o]F, LA whg& AL Wasta, FHdE]
PAE™E | EtOAcE A FeAth. gAY 3 3& 5% NallCO; =888 o] &3lo] pH 82 A7]43}ak3iT).

oF, OFEEMHoR FE4N, PMIEFS Gl AEA F el P4 13 (804, 3.880)% A
Foict,

%=

olr

' NMR (600 MHz, CDCl3): & 7.22 (d, J = 8.6, 2H), 7.06-7.10 (m, 1H), 6.96-7.02 (m, 5H), 6.84-6.94 (m,

M), 6.70-6.74 (m, 2H), 6.07 (d, J = 15.9, 1H), 3.68-3.73 (m, 1H), 3.53-3.62 (m, 2H), 3.36-3.41 (m,
1H), 2.24 (s, 6H), 1.37 (s, 3H), 1.09 (s, 3H).

13C NMR (150 MHz, DMSO-d6): & 150.6, 148.0, 145.1, 139.8, 132.7, 131.8, 129.9, 127.5, 127.4, 123.4,
122.4, 122.3, 121.6, 111.9, 110.1, 63.4, 50.1, 47.9, 28.4, 20.8, 20.3.

IR (KBr tablet) me/cqu 3012, 3001, 1598, 1501, 1318, 1270, 1174, 1108, 974, 811, 745, 717.
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[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

ZIHSd 10-2021-0069442

ESI-NS: 487.5 [M+H]'.

) . . CH,SO,H O N«
v o

OH 0 OH

Dye1

3l3tE 1(2.84g, 10 mmol) % 9H-Z=F 2 #:-2-7pu}ete] 3} o] = (9H-f luorene-2-carbaldehyde) 2(2.3g, 12 mmol)
&g F97] stoll Al dgrE(50mL) ol £33t £ WS ES AU, V] 3 vkEEd 5 W&o Hg

3 =3 &
=4S AbetaL 6 AIRE st RES I, o] %, vk A2A gkl JAES FAdstar, olE EtOAc
=

F7] wkgel o] Alzxzd s3HE 32 5 % NaHC0; +8d8& o] &3te] pH 82 fA7|Adsist & tE22 Wgo=
T3k, MY EES o]&3lo] x 9 55319 Dyels A 1AZA 5 3HITH(3.08g, 80% 75 ).

Mp: 146.0 - 147.0T,

I NIR (600 MHz, CDCl3): & 7.75 (d, J = 8.6, 2H), 6.97-7.52 (m, 6H), 6.70-6.72 (m, 4H), 6.09 (d, J =
15.9, 1H), 3.60-3.75 (m, 3H), 3.51-3.62 (m, 2H), 3.36-3.42 (m, 1H), 1.38 (s, 3H), 1.09 (s, 3H).

BC R (150 MHz, DMSO-d6): & 149.6, 143.6. 142.3, 140.5. 138.7. 134.1, 131.5, 128.7, 124.8. 122.0.
110.9, 108.9, 62.5. 49.1, 46.9, 35.8, 27.4. 19.3.

IR (KBr tablet) vmax/cmfli 2959, 1681, 1605, 1453, 1292, 1172, 976, 919, 765, 731.
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CHO (;:)

ESI-NMS m/z 380.3 [MH] .

NaHCO,

(7
W,
@

Dye2
3}eE 1(2.84g, 10mmol) % 4-(t]ddo}w] )Wl =< 6] = (4-(diphenylamino)benzaldehyde) 2(3.25g, 12mmo
DE B3 2971 stolA olekE (50 mL)oll &Fste &3 Whe8S AxsGtt. A7 3 vsEd 5 4
o] Wgt &ES HUISaL 6 AIZE B WESSFATE. o], whES A2oA Wste] HAES FASHAL, olF

EtOAc= A= 3sk3ict.
allCO; 84 ol&ste] pll 82 A7|AQstela, HI2=daor Festa, it

N
UEFS ol8ste] Az 3 w55t Dye2E F4 wA2A 5 a3lth(4g, 856 +&).

H

Mp: 146.0 - 147.0 C,

' NMR (600 MHz, CDCl3): & 7.20 (d, J = 8.6, 2H), 7.06-7.11 (m, 1H), 6.95-7.02 (m, 5H), 6.85-6.94 (m,

7H), 6.70-6.75 (m, 2H), 6.06 (d, J = 15.9, 1H), 3.68-3.73 (m, 1H), 3.53-3.62 (m, 2H), 3.36-3.41 (m,
1H), 1.36 (s, 3H), 1.09 (s, 3H).

13C NMR (150 MHz, DMSO-d6): & 152.3, 149.5, 146.5, 138.7, 130.6, 130.2, 129.5, 128.5, 128.2, 127.5,
124.8, 124.0, 123.4, 122.0, 118.0, 99.1, 75.9, 65.9, 61.8, 49.0, 28.4, 20.8, 20.3.

IR (KBr tablet) vmax/cmill 2921, 1583, 1485, 1269, 1169, 1108, 747, 693.
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[0163]

[0164]
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ESI-MS m/z 459 (M+H).

Dye3

3}3HE 1(2.84g, 10mmol) ¥ 2-4X EAH3| = (2-naphthaldehyde) 2(1.9g, 12mmol)E &
& (50mL) ol E3ste] &£ ¥ S AzsAch. 47] £ wksEO 5 o ve &3

p
olo
o
|
N

o] %, 7] wkgE AoA s, HHES A, o]F EtOAcE M3t vgA] S3HE 3& A=A

71 A 35E 32 5 % NaHCO; 7898 o]&3le] pH 82 47|43t -, fE22vdoz sty 3t
UEFS o83l Ax 9 553519 Dye3E T4 IAZA 5 31900 (3.41 g, 84 % 58).

Mp: 141.0 - 142.0 C,

' NMR (600 MHz, CDCl3): & 7.82 (m, 3H), 7.06-7.60 (m, 4H), 6.96-7.12 (m, 4H), 6.70-6.84 (m, 1H), 6.47

(d, J = 15.9, 1H), 3.68-3.73 (m, 1H), 3.53-3.62 (m, 2H), 3.36-3.41 (m, 1H), 1.37 (s, 3H), 1.09 (s,
3H).

13C NMR (150 MHz, DMSO-d6): & 149.5, 138.7, 132.9, 132.5, 132.0, 131.3, 127.6, 125.0, 121.3, 120.6,
111.0, 108.9, 62.5, 49.1, 46.9, 27.4, 19.3.

IR (KBr tablet) vmax/cmﬂl 2955, 1593, 1473, 1287, 1107, 1003, 964, 808, 767, 740, 695.
+

ESI-MS m/z calcd for 341.1 [M+H]

Z WA Azl Az

N (1 g PEGIM.W. 20,000}/10 mL SF)& H ZEs Fo= A%}

Feoll A @zbste] PET AR35S AZs3th. olF, OIC A& (2mol/L)E 238 THF 2
2 6Wt% PEG-PVA(1:1) &84S A7) PET A5 dwel o z:"sta, 93] HAx33it).
vpA o 2 105 %% T84 PEG o= It JuTS PAsrt.

BN
i

e 0> oo
il

Al vl
AR BE Aok} gAlE B Siel A, A9d A Fdden, ve AgHA gt @ Az
A% AHgatort

A AF(Proton) % & NMRE ZHZ; 600MHz9F 150MHz, M2 4.0 AZEgof(o}7|Alul 3]A}, A )e] AVANCE
[11 600 ~HAMEHS o]&3ton, (DLl SAR A&}
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[0169]
[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]
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§ #(FA W3he PR FFMe,Si) B wWwmEo] AX(ppm)E HudtPul. ESI A A EZLS 4000 Q
TRAP A& ~AEHAAE AR5 T SEM 2412 LYRA3 XMU AE7E AHg38tgth. UV-Visible & AHAEHLS
fAHE 8453 A=7]E ARt EEl=-~HOlE V-Vis AL Ant= 8= ~39-3700 7]7]2 A8+
o}, XPSE HEH 2000 EFAES AFESI . FT-IR A9 & ALPHA-P 23AE AFE-38lS ).

@ ﬁ' -\_Jé" 7|:

selaty] 98 1,4-tho] 241 X 10 M) &old] OHC 9as A7leti, Bdd %o E(v/v)S

ol @3|a, Ho] 4 =(E8 F7Is $) FH widd 7194 4 wa A
d2} 22 (proton source)® 28349},

(dioxane, 1 X 10° M) &< B& 23] A7kste] A5 Q4SS FAsgc),
ToIbel wEd, B HES wold IV F9e 9A(332m)7F MM FHaskar, EAlll 7RAl H-9l(visible
region)®] I = (545nm) 7} Z7}slew | 380mmoll A 5E33 A (isosbestic point)7} ZF=E AT},

U Fo =(v/v)e F7HE F, 546mm ¥ A7F @AE] FUHReH, FrkR B Frleitete 7k A 599
FE7F S7veA ekt

PET A =olxe] o= WA 54 7t

2
K

o,
ofj
o
oft

= 29k #Zeol | 2® WS ol &ate], PET AEFS S, o]F PEG/Dye/PVA §4& o] &3}
_]

A=H PET A8 & WA S0l val Brlsglh, 47 xR dni Bo %4 9w, PEGEe ¥4 £F
o 4 g Wy, g Hx

3 v wEA wed ¢ Qlvk. o3 SAow <, 47] PET AEd &
=

PET A&¢ A4 C 2 07} gelx9lar, PET/EE/PEG/PVA A& - C, 0 2 N 932 Felslo],
=

2Tl EATL FASHYT.

T I 49} o] PET % PET/SIE/PEG/PVAZS] @ ake ¥l Wshr} 2= s, PETIl ¢ & /PEG/PVAS
bk W 1% @ol AT s9lakgla, o holl PET/QE/PEG/PVA A E] E& wew
7HA Q1 WS Slu ek, ek, Az dgolA SEM °1U1217P 7helH o w wsleqltt.

Nw}

= 5% A Wkl ~FAE- (diffuse reflectance spectra) A3 &, PET &2 4F vwial ~FAEHLE &3} ul
oA HW, 560 mmoll A M 2E S WMEr) FdEHY, & »=F A 57 FEsH Wssls]

PET 2% 4 w4 A4S % 63 2T},

PET 511%91 -]E1§\ E ’3‘ 7"’]’ e HC!—&[Q_E ﬁﬁg.‘:‘»___! Z,‘— %\D}_ Hh:(MG2590) :Eahﬂ 7}_EE]X](CL 946)‘“
FPE hrdlN Padte] AEDAE @113 AARD AEYAS oGz AHFAL. oF, A=A F
F4E 7S A

A7) PET AEL ~7}x] Elo|Z g A4 78 &0 BZala, YEA QA2 Agste], 5.0 Alo]=e] AE A
s B aE7E b 2elsslvt

AIE AA L B2 AL vhdd 7FEE A (153 NEO Fountain Pen): E2 M HE 3 % 99} zho] Az PET
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k1
g
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Dip coating

1 layered PET fabric
(PEG aqueous solution)

‘ Dip coating

3 llyerﬂl PET fabric

(PEG aqueous solution)
lp coating
\/ F'
2 layered PET fabric
(PEG/Dye/PVA solution)
EH3
—PET
e PETIPEG/PVAIDYE
Cls 01s
3
L
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¢
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Binding Energy (eV)
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H,0

PET + Dyes + PEG + PVA

PET + Dyes. + PEG + PYA

=2
—

Reflection (%)

(Drying)
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560 nm
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k1
N2
()Y

Coated PET fabric (Wetting)
E97

PET fabric

Printing

Water-based Reuse
Cartridge Water-jet -

Printer

I

kS

R% (560 nm)
R% (560 nm)
8

8

Time (s) Cycles
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Fountain pen

Water based
cartridge
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