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Application of Deep Black Color on Polyester Fabrics by Color Matching
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Abstract— The deep black coloration of polyester fabrics was obtained by the physical properties of color and color mixing
system. In this experiment, we have measured the absorbance and the reflectance of various disperse dyes for accomplishing the
lowest lightness value and uniform reflectance, and new matching algorithm and computer color matching was made. The matching
used both isomeric and metameric matching. The color matching of deep black color represented low lightness. Though actual
reflectance of dyed polyester fabrics using these matching results was as high as theoretical one, low lightness value(L*) and uniform

appearance were achieved.
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Table 1. Disperse dyes used in this experiment

Color Disperse dye Classification A\ _, nm
C. L Disperse Red 1 Monazo 484
Red C. I Disperse Red 60  Antraquinone 590
C. 1. Disperse Red 153 Azo 528
C. L Disperse Blue 3 - 638
Bl - L Disperse Blue 56 BORE 580
C. L Disperse Blue 60  Antraquinone 400
C. L Disperse Blue 79  Benzeneazo 546
C. L Disperse Yellow 3 Azo 400
Yellow C. I Disperse Yellow 54  Quinoline 484
C. L Disperse Yellow 82  methine 422
C. L Disperse Orange 25 Monoazo 420
Orange : .
C. L Disperse Orange 29 Diazo 430
C. L Disperse Violet 1 ~ Antraquinone 550
Violet C. I Disperse Violet 26 - 550
C. I Disperse Violet 33 ~ Monoazo 492
Black Foron Black RD-3G - 580
Lumacron Black M-R - 562

Table 2. Type of polyester fabrics used in this
experiment

Saml Yamn W Weight L
ample Warp  Weft cave loss
1 75D 75D plain - 91.38
ITY DTY plain
2 135D 150D (peach skin) o102
ITY DTY plain
1 2.
3 195D 150D  (peach skin) 3% 928
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Fig. 1. Reflectance of polyester fabrics dyed with C.I.

Disperse Red 60.
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Fig. 2. Absorbance change at Amax Of C.I. Disperse
Red 60 according to dye concentration.
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Table 3. Various dye mixture concentration for black
color matching

Dye Conc(%)

Yellow 82 0.130

Blue 3 1.494

Blue 60 2.946

Violet 33 0.652
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Bt=FGUIIZSISI A A 222 Al 12

71&715 Holi Sl&= & & Utk wEkA, 5%
o4 BES 9rE § Al wEd: 2
Aol7t ghee & & glek

322 EZ|0AHZE GME9 HAY =

Fig. 82 & Z}Zlo] dR= Y
Fo|aH =24 E0 TG A=
ofE7] {3 Aoz, dAH E
2E W 1009890 Solx Azte] FH=
g 249 Roloh 2oy B B} S7h
of wet FHEt FAEE & 4 ek web
AR ARE FE7h Aojde] weh aAfwe w
oME & 4 gtk

AdRE Zgstd oA F2 A8
L AZeT DesHA o) EkuieE AAE
HaA717] 913l RedA|E9] H=ETh= Blue
Ao drFEE FoA 2PHE Aol Fo
o, Gabd ANGRG 1 Be AL FE
C.I Disperse Blue 799 EA o] tsle & ¢

K/S value

Y =0.0373X4-0.3457X3 + 0.3946X2+ 4.4905X
R2=10.9992

0 1 2 3 4 5
Concentration(% )
Fig. 6. K/S value of polyester fabrics dyed with C.I.
Disperse Lumacron Black fitted by 4th polynominal
equation.

100 —®—Red 60
- -A--Red 153
—m—Vellow 3
- @ Blue3
—w--Bluc 60
80 —
-\-\-
T —m
60 .
* A S
— N S
*a-a Y-
"~.T.\\=7;;A’ :;A;i:;\\\
40 S ST S Tk
e a —
. e
20 L
0 Eu . . . . T
0 1 2 3 4 5

Conc. (%, 0.w.f.)
Fig. 7. L of polyester fabrics dyed with various dye
according to dye concentration.



w5t

Fig. 9= 5% 57} w2 CI Disperse Blue
799 WEeh FHES Ued 1delth BE
At bl wet §¥Es 3stEE, A%
ol F7HHE & 4 glout, ol wd BE
£ anlRelNE S5 Fvkel gk AMe 3

25 HoJAEL 4%ol ol Ae B=7t LutstA
Hads &+ AUtk

ojJAL EFLHESY FHAHHo] FEI
EAsH, ZEld2H=2 WiRe7HA] A&7t A
FHS ¢+ doh 23y, 9HEge] 4R
ALR Hop U2 o] JFHE 98
e Fof A 7|AstA] Xohe AR &
Ut

weby gRe HEL GETe] FHE 3
w7 74 7] R 5% o4 mhw
2 GAste Re &80l H1 AEs} Wol
o2 gragel 4% 485 FANAY oy

'89:69 £ p2

r —Ml— Red 153
06 L —@— Yellow 3
. —4— Blue 3
F —— Blue 60
0.5
L °
0.4 | /
| -
0.3 /./V
02 b Zv
L -7.
0.1 | A—
/
/i Y .
p/ 1 1 1 1
1 2 3 4

0.0

Absorbance

0
Conc (%, o.w.f.)
Fig. 8. Variation of dye extraction according to various
dye concentration.

100

5
80 410
.-l 1
4oz
60T _/ }
! _—
) Jos
I | :
2
404 % - S
= <
L

04 /=

[
=)
7
S
=3
)
a

Conc (%, o.w.f.)
Fig. 9. Dye extraction and L™ value of C.I. Disperse
Blue 79 according to dye concentration.

Zcf & 2t

ECldAHE A= AMSD |33

A v 9 4% A7 E Ao woEHTh

Fig. 10& %7} %7}sto)] wah CI. Disperse
Blue 799 MAr} =9 ¥HIE CIE a*b*FH
o ekl Holt.

e %02 F71U4E AR EE redrt
i, -2 7S Q=T 2 greeno| EHH,
b*ol| A +i= yellow, -= blueE Yetdth A==
HAHANAFEEHY AZE Yu|stE=R o] dr:=
=Y F7to) ot A=t F7Hsihrt 0.8% &
SHE =Tt Hgastr] AR, MAko] F2
AL Uit s Y9 5 FAHA
s Fl 7l AL & & Uoh SHAT
greenish blueo]| 4] redish blueZ WH3}l= A2
Aoz & o AFs| uHFdE & 4+ Utk

3.3 Ztzjof &

3.3.1 Invariant match®} Conditional match H|

Zretuf| Al 9] £S5 = invariant match®?} conditional
maich7} Lo ™, A BEAE] Bl
S YAA7I= HHol, FA= SAT FL
I #JER 27 A AE%I:% a2 st WA
e ofmjgi

Fig. 112 red, yellow, blue®] 7]& )
3 o] &35t JdE mALrZ 9
d RN AR e Hme Rol,

dofA o]l W2 ZolE Holx Uz &
O} BEP8iAl8- 2 AL conditional match X T}
invariant match7} & © & 9= Aoz HoZ|
U, A4 QT [EeHE Setem RS
Lo B 4w Sk ATE e

TsEoAe At AFsEdALtes

ﬂJl

ol

S ox
f

i

—-

Substrafe

0 -

Yellow

b*

I ®0.05% 3.0 % 4
220 —l / -

25 o -

<« Bl

E L L L L L L E
-8 -6 -4 -2 0 2 4 6 8

——

i d
Green a* Re

Fig. 10. Variation of hue and chroma of C.I. Disperse
Blue 79.

Textile Coloration and Finishing, Vol. 22, No. 1



134 1 ZO0| - HHIIN - 2B - ete

Lo
Ol
02
S

g AEZHY wEtHEEe F3o] HoAER
F o] BE 2 XolE 2 ¢ HolH,
meta 2 AoAs o] FHE FrHA| W&
AzRAAH O T AMESIGT AERIS EEAR
oko] Majgrolct,

3.3.2 Basic color 25 AtE8t f

Table 4= Basic ColorE Alg35}o] njA
B2 gEo 2H|Y &, 2AH 8
g A& ¥AREo e s UElith
HeHgEe dF= HaFstr] flste] WAA|
red 9EHETIE blue 871 ol =2 Sr 3}
o AME =E519th ESE CI Disperse Blue
9= &9 AioA 4%l FE=E 7Ieto =
Bro = G| Homg 7HEdt 3t 4%
ool HA F=F ALY +H5HTH

t}2 9] Fig. 12+= basic color §RE 835}y
AT Aoz o|2AY whARE Y wiAE =F
HZ AA A% dAxzo vhAbgE H|ag
Aok,

ol AAY A Fol Aol slem,
ol BaolaHz Hgw JFHA BA=
25} Q2 ol4e] SEsl HEH] wEo
2 AztE, o231 A4 BuwAge e
7 tha e dehts AL Agd dRs
7o) PRI AAET Fol2 et AT
wolZIT ol Aolx Tl A= o3 o
o]%Zl calibration4]o] Z{FH=A A ¢
Axekx) e ek

ER og ZhA] A FolA F &
=944¢ 7 &, #F= stAY 7I2E AR
A=, T7te7Iedl ASHEI}E AHEste] WHE}
£ #Esar

ror
o

15

—=
b ok

ol
of

-

2

—O—Sample
—a&— Conditional matching dE = 0.95
—®— Invariant matching dE = 0.83
2.5
= L
X a
<
8 2.0 +
=]
<
S
8 o
=} AL
e = 4 2
P\t A A -
1.5 - o AOA/.‘ --\l----- Ll PO A
X O
o Cog000 o\g\ © 2/6 O 0000
-
L L
0 07Es s s s s s s

400 450 500 550 600 650 700
W avelength (nm)
Fig. 11. Comparison conditional matching with invariant.

Bt=FGUIIZSISI A A 222 Al 12

Table 4. Dye concentration of basic color matching

Dye Conc(%, o.w.f.)
Blue 79 4.523
Blue 60 0.967
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Red 153 3.935
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Fig. 12. Theoritical & practical reflectance of basic
color matching.
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