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Synthesis and Dyeing Properties of disperse Dyes Introduced
Hydrophilic Group

Dong-Soo Park, Jong-Ho Park and Jae-Yun Jaung
Department of Fiber and Polymer Engineering,
Hanyang University, Seoul, Korea
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N-ethyl-N-hydroxyethyl-m-toluidine® p-nitroaniline=JWF CO., LTD oA A&t
I 9e JAPEELS MY FFeZ © o AA o] ALdAT. AFLE2ZE 100%
polyester fabric(plain weave, 75d/36f, PET 122 <¢k%)9} micro fiber polyester
fabric(plain weave, 0.7d, PET LI Z %&), nylon fabric(plain weave, 70d)& AF&3}t}

2153 A RA

Coupling &2 N-ethyl-N-hydroxyethyl-m-toluidine 3 47§9}] X%, iodomethane,
2-methoxyethanol, 2-(2-methoxyethoxy) ethanol, 22 2 2-[2-(2~methoxyethoxy)-ethoxy]
ethanol& ©18-3 #33tAc}. coupling ¥ §47Z 2+ Scheme 19 ey},
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HC HsC,

/CHchg CHal ,CHZCH3
N —————— N
\CHZCHZOH K,CO3/Aceton CH,CH,0CH,

1 2
R 0 5 CH,CH,0H [CH,CHy
-l ————HyC S—R — N
4 NaOH/THF u KOH/THF CH,CH,R'
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3 R HC g
R, = CHy(OCH,CH,) OH R, = O(CH,CH,0) CH,
Ry = CHy(OCH,CH,),0H R'3 = O(CH,CH;0),CHs
R4 = CHy(OCH,CH,);0H R’y 2 O(CH,CH,0);CH,

Scheme 1. The Synthetic route of coupling components

2.2 Coupling ¥+

p-nitroaniline®] HolZ2EH LS 4 Sdo) %< 1.05 BF2 sodium nitrite 3o} A FH)
ok FHlE | N2 coupler component’t FolE H-E A £ 5C o)3lolA HF
g o] Fo) AT wukstg. AT B du5E F24 A HAY 2 2 o
<9 Scheme 291 YeW T}

HaC

NaNO, + 2.8 CHCH,
02N«<\i>7m-|2 —_— 02N4®—N2 - o,~—©~n=n N
HCIH,0 CH,CH,0R
7 Dye #1: R, =CHy
Dys #2: R, = (CH,CH,0)CH;

Dye #3 : R, = (CH,CH,0),CH,
Dye #4 : R,y = (CHCH;0)3CHy

Scheme 2. Coupling reaction of disperse dyes

2.31 HNMR#4

gA4E g5 72E U3 A AT E £FEAE Pasitt. CDCI3E &4
2 3o FAHLE 298K 394 Bruker DRX-300 FT-NMR Spectrometerg® ©|£3 1H
NMR spectrum< A3 th

2494592 NaHFA

A4 A 99 YA Z7] ztelol wel e 49 MEE wiAEY] At E8
g 93 A712 BAANZT Dye #19 35 98, 244, & 1189 HEE ¥ glass
beadE H7I3 & zF 27| FFPA7E300nm ©lst7F 2 w7z ¢ 6043, 800rpm
o £x2 uusldoh. Dye #2, #3, #49] 7 311169 v&2 Y3 Z+7Z} oF 50A17F, 30413,
10A1z murstdch. 2atg 989 YA AvleZeta Potential Analyzer(Zeta PALS.
Brookhaven Instrument Corp.)& AH&3td A4LoA 24 ¥EH=Z 53 83 £ HF
#E AH&sHg
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P2 IR 927 (Daelim starlet DL-6000)8 A}-&34t}.

PET 94 Al, pHE ol EAE H7Isto] 458 2AYT |ulE 1:20, 50CAA 130T
02 2% thg 130ColA 50mint HX ¥ 80T=Z #23Ach g4 F g4HL 80T
ol A NaOH(2g/1)$} sodium hydrosufite(2g/1)& A&t 28] 112002 20min.7t FLAA
& ot

Nylon 4] B3¢, pHE 452 ZA}P 1 &ulE= 1:20, 40TAA 100Ce 2
%, 100Col A 40min.Zt #32 F 40C=2 Z234ch g8 & Qude 52 53
AAHE ThE NaOH(1g/D, NP-7(1g/H& &4} 1:2098) 210e2 AA & A4A=x a4t

26 dAAGFA (A7) EA

Al % (45%x45cm)E 20+27TC, 40+2% RHOIA KSK 0555(Method A)ol whebr & &gt

ofy

=%

kv

3.9 2%

31FLAMLIEHA

Dye#1: N-ethyl-N-hydroxyethyl-m-toluidine(1)e]l 1.5 3 %2 Iodomethane& %¥SAlA
N-ethyl-N-methoxyethyl toluidine(2)2 3Alsle 7 E2] HE o=z AL3gon o w9
TE&E 46.0%R 3, Holx 429 p-nitroaniline® AZ sl Dye #1S ALt
Dye#2:Ethylene glycol monomethyl ether(R2)¢] 1.2 % #2] p-toluensulfonyl chlorideE
HE-8-A] A p-toluensulfonyl methoxy ethyl ether® HA43std FHAZ A&t o9 o] wme
FE&L 97.0%%93, 971 N-ethyl-N-hydroxyethyl-m-toluidine& ¥H$A1# N-ethyl-
N-(methoxy ethoxy ethyl)-m-toluidineS A3 AFE R o2 AL P on o] o
TFE& 748%%Hr}. tolx A ¥<Ql p-nitroaniline® 71 Z g3l Dye #28 HA st

32 T=¥H

1HNMR ¥4 :Dye #1, Dye #2, Dye #3% Dye #49] 3372 & NMR &¥EY BN
Tt #FQEHt. Figure 1& Dye #42) NMR 2FHEZ o2 ATy NE Fo 354
group®ll E3H€ proton i+ 3.65ppm(doublet, 8H), proton j+ 3.38ppm(singlet, 3H)ol| Al &<l
g F .
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a b c d g h
CH,CH;
OzN——©—N=N N
CHzCH;0CH,CHy0CH,CHa0CH,CHo0CH,
a b A I T R I T T I T T
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Figure 1. NMR spectrum of Dye #4.

33 45934
Milling #Aol 9 4712l I8E Zeta Potential Analyzer(Zeta PALS. Brookhaven
Instrument Corp.)& ©]-83l9 QA9 AVE A3 A Table 19 e A

Tablel. Amount of dispersing agent, milling time and particle size of dyes

Amount of dispersing | Milling time | Particle size
agent (g) (hour) (nm)
Dye #1 1.67 - 60 297.2
Dye #2 0.33 50 240.0
Dye #3 0.33 30 2320
Dye #4 0.33 10 1835

34 929944

Table 3& AAE Dye #1, #2, #3, #4E NN’-Dimethylformamide(DMF)E & & 3}
10% §d4o2 Az g, Fd Fol Z4ze FZdA FFEE FAF Aot o]
datas} Zzte] 44¥ HolA NN'-Dimethylformamide(DMF)2 & F& 99 ABS g
3 vlastd dFES FIAT

Table2. Calibration in ABS value of the dyes

#1 #2 #3 #4
0.5 0.564 0.508 0.433 0.374
1.0 1.154 1.010 0.867 0.7%4
2.0 2029 2.016 1.699 1.462
3.0 2.735 2.814 2404 2.262
4.0 4146 3.953 3.360 2.816

PETIO gl & Q9 M A :Fig. 2 (a)=Dye #1, #2, #3, #42 ZAHA} EgjdAdHE HE 05%
ow.f A 9.0% owf7hA 571X FER FMEx, PET 194 2L #A48E& A FFER=E
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A3 PET 17 maix2 489 =7 S7Hg45 dol dart dF=ENe
o, 70% owfoA ALEE 98 2T X3 AFFd) =LIHAUL 3.0% owfoA FEEFo
7 2% dye #12 d29 FE7} F7MEe wEl ABS gte] thE g & v Ao
2 go] 78S B F Ad AAHoz XsFEF HAS 9 dye #47F b2 FEF 0 H]
& Fago) Hojrgn & & Qo

Nylond] 3 QA4 :Fig. 2 (b)) Y& AES 025% owlolA 6.0% owf7A 67+
A FEZ G 9o F AF e YHoE HIFFFEE AT AL YA Ao
o A9 F AE A9 R 9859 TRV FE4E €L 49 987 942
Aem 1.0% owfE 712 989 F=7F F7tEel @} dye #49] ABS#to] & A
g8 ABS#el HlE "o)AL B 4 Uk wEtA dye #49 Ao T E FH Bl
dojxctn & & Yt
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4 - Dye #3
—-o—- Dye #4
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(a) PET II
Figure2. Changes in ABS value of the dyed fabrics, varying the concentration
of Dye #1, #2, #3, #4.

(b)Nylon

3594 ¢ g9 uzty|

b7l ZAol@d, AR dAAT AT AVZ didg Fostn o didgke] He9
gho] =¥ w7 e NS A3 AT AE S Brlste BEelth

Table 32 10,000VE 30% ¢ Fo3a Fudd m&E zZtzte] FAZAqXA e WMgrlg &
A% Aotk Dye #19 A% Al ABNA @77 122 ojAS Yellle Wi dye #4
A E 257308 HEoA wA71E YEldo] ARl A FAEHASE ¢ F Urth

Table3.Half-value period of electrostatic voltage of dyed fabrics(sec.)

PET I Pet 11 Nylon
Dye #1 over 3600 over 3600 over 3600
Dye #4 179.10 190.35 145.40
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A9g718 =9 AELZ HES o1&y 71&9 &1
BEE F4std 4t ZPdzHEgd A4 EdzHZ, UdE FE
A3 43FE, A=Y, A9PHEE vty o3 22 2ES

1 4t EZgofiadzE HEY YUdEd U 4482 IAFA77E L d8dFE 7
dRoyd 89 RAC wE 4FEL ATV BE dEdsFE S

2. A EgdzHz JEd dFd gAY =2 ISV A2 42dFF FEe
U A2 g9 JAME dye #1°] T A FEo HlF Dol

3. #34E vl A2 g FE9 A=AE FAE AR, IFAHV B8 d5dFE
HEAo] HojdS #AF F AU
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