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Abstract—Wool fabric and merino wool top were dyed with two dyes, C. I. Acid Red
13 and C. L. Direct Blue 1 in presence of hydrogen peroxide/glyoxal redox system at various
conditions such as dyeing time, temperature and redox concentration. The pH of dye bath
was 4.5 in buffer solution of KH,PO,(0.1mol/1)/Na,HPO,(0.1mol/l). Also dyeing of cotton fabric
was carried out with C. I Direct Blue 1 in absence or presence of redox system.

The color depth(K/S) increased with redox concentration and dyeing temperature. The increa-
ses in dyeing rate and equilibrium dye exhaustion of Acid Acid 13 and Direct Blue 1 on
wool fiber and fabric in the present of hydrogen peroxide/glyoxal have been caused by decreasing
in pH value during dyeing process which due to the decomposition of hydrogen ion in glyoxal
with the assistance of hydrogen peroxide. But the decreases in exhaustion of Direct Blue
1 on cotton may be attributed to repulsive interaction between salt and salt.

Lo B

ARAE AAy aszg B 1 2
-3 7z o3 A4S MIAA da4e
Adshe Axe dHRE @88 ojRoiA gk
53 ATHLE AR AHEEHE ARgAAE
FEl 7R AelelME AeNE 4ol
FEths Bavt gt d) Aol Frel e
ERAAFE A ABAAE AT ZA u)
THE GHED 10~20C e 2xolME H)%3
AEE7 dojxmz AUty HiTRe &
dol Btk Husty gioh

Ibrahim 5"< ZHYE A% & & Fo)e9
YoM Hezol wXe A7IR)e AstgA
o TE, YN ¢ 25 ¥ HES A
AR E/FFALLA M 2RHYL 9
HoH, YUY, Fr?, A 3ldoo] g G
UsEAA Y FE B0 v Yok £F o]EL
AHEHBE AREE FAolM AstA A etz
ARG EE ¥ AALE, gYA=A 2
FALAE AT ARTLAE HoE AejolA
o UUE 67, Y2 L F/olaY EWES
dage vng 23 FGFIRRE/FRIA)
7b 7P 2 298 Jehdda 2astn gioh

J. of Kor. Soc. of Dyers and Finishers, Vol.8, No.1(1996. 2) / 15



16 g -

Kantschev €72 4AHgd g/l A3 o alof A
T Y b= N R I o R TV KON TS
Abst Ay golgatab ol 3y ASEdAE
AMESle olE AlTkg Frleted 70ColA HA3
A3} oPHEARS H7FEE vl S (96T A Y

Agol Aol ge ARE AR

wg

Venkidusamy 5%& a2 g/2F 2927
Hobel o3 AHAE AMol s 60T 4
g A Hrig ol 100Ce Ayt wlEPMe K

/Ssh BA Leht Feau s e Adaar
3 Shenai S FALSHFA/EELH A A

AGE GAolA 30, 40, 50T A ofro] Ats}
A Hrr 2 T FAES vln HES
éﬂr ‘w?wt Fxge] ALY glddeu A

E30go] gt Fo] el Aeqgalel

Aol sk
1) Hokel @AM ek
bobg EnAYS wela g,
B3t/ Fe) SHE JHYR,
9Es 3THARE At 30C

' EEY t9e ';

S/FRFAS

w
)
X
rx rl
-
N f‘ﬂ
r{o

ol} olFe] Mol T3t =3t

o5 AT A& dMel YA AFstEY
A7} 40Co) el A Bt Zg vhEo] %39% el
#4718 44N A /e d8Abol IR A’
HAso 71E BEYA FHET e 737%5101 4
Mol PPk HIEI U

8 Park $Y'2 AMIIE/AY FHelM F#
MEtF A /ERRA ABBJAE AMESIEE W
Hod gaA el 2 25% dajd 9 50% DMF
Fafor 223 Ar dous A oF
THAT e 3 Aol ole} 829 pH 3k 7ol

QG s, FHAYF Gl dAF It
dlojzhs Luo T AaVehs thaAl Hushal
ek

mebr] of dFelME AstEA Hbel o
AN FE AdE TREEA TIARA GRS

A/Fel S ASERA 2 7
zve] @5 HrbelM oln YR %ﬂ%ﬂ
HEE(K/S)E BH 9A%E, 2E, 458

S, WHel pH W8l ol A M@%w
Assay. =9 deld
2RE FHAY <nE nuRG

FHow HarEs

2. AUy

2.1 Al B2

FrAT(E2W L BRIL(YL)NA AT
PUAZE ARG UE, BB BRAFAY

ALEL 2 A 2 A A= [e] ) o ylrE] 5
gf}T#Ea%gm T EERE IR e Az e mmes gz asden,
Saligram S%& Addast 47 o g0l A] olE 2 &9 5AL Table 1] el wigx
—600el AN BANAE gEme s g & FE AHE 3 WHoD A7 1043 S
) SRS Al A 22F FR4R 0E 48, A Az,
T B AdRelA AdstEdAle HYdEed
& o Huol mat ARREsRaes 22 A% Y 82
Table 1. Characteristic of fabrics used in this study
Fabric Composition Weave End Pick Weight Thickness
(per cm) (per cm) (g/m*) (mm)
Wool 100% wool plain 27 22 158 0.27
Cotton 100% cotton plain 55 26 120 0.22
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Table 2. Dyes used in this study
ClL Acid Red 13
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C.I. Direct Blue 1
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Fig. 3. Relationship between time of dyeing
and K/S values of wool fabric dyed with
Direct Blue 1(for key see Fig. 2).
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Fig. 4. Relationship between temperature of
dyeing and K/S values of wool fabric
dyed with Acid Red 13(for key see
Fig. 2).
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Fig. 6. Rate of dyeing of wool fabric dyed
with Acid Red 13 in presence of hyd-
rogen peroxide or glyoxal alone.
Control(C), hydrogen peroxide(V),
glyoxal(@).
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Table 3. Dye exhaustion of wool fiber in presence of hydrogen peroxide/glyoxal redox system

Dye exhaustion(mol/gX 10°)

Redox concentration(M)

Control 0.02/0.02 0.05/0.05 0.10/0.10 0.20/0.20
Acid Red 13 499 11.59 14.57 15.83 17.17
Direct Blue 1 0.55 1.22 148 1.48 221

Dyeing was carried out at 70C in initial dye concentration of 0.8X107*mol/i for Acid Red 13,
and 1.0X107*mol/l for Direct Blue 1. Dye exhaustion was obtained for 30min with Acid Red 13
and for 50min with Direct Blue 1. Liquor ratio was kept 1000 : 1.

Table 4. Equilibrium dye exhaustion of wool fabric in presence of hydrogen peroxide/glyoxal

redox system

Equilibrium dye exhaustion(mol/gX 10°)

Redox concentration(M)

Control 0.02/0.02 0.05/0.05 0.10/0.10 0.20/0.20
Acid Red 13 14.09 30.77 3349 34.19 34.95
Direct Blue 1 5.58 9.39 10.86 11.07 11.01

Equilibrium dyeing was carried out at 80C for 24hours in initial dye concentration of 1.0X 10 *mol/l
with Acid Red 13, and 0.8X107°mol/l with Direct Blue 1. Liquor ratio was kept 400 : 1.
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Table 5. K/S value of cotton dyed with Di-
rect Blue 1

K/S
Control 0.65
Hydrogen peroxide 0.65
Glyoxal 1.01

Dyeing was carried out at 80T for 60 min
in presence of 0.20M of hydrogen peroxide or
glyoxal alone.
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Fig. 9. Rate of dyeing of wool fabric dyed
with Acid Red 13 at different concen-
tration of glyoxal with hydrogen per-
oxide.
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Table 6. Light fastness for wool fabric dyed with C. I. Acid Red 13 and Direct Blue 1

Redox Conc. (K/S)a AL* Aa* Ab* AC? AE*,  (K/S)s

Acid Red 13

Control 23.28 1.07 —0.27 —0.51 —045 121 21.64
0.05/0.05 25.61 148 149 0.99 1.77 2.32 25.05
0.20/0.20 26.63 1.76 145 1.03 175 * 250 25.05
Direct Blue 1

Control 7.97 6.56 211 991 —9.69 12.07 3.94
0.05/0.05 12.35 413 247 7.38 —17.19 8.79 717
0.20/0.20 17.40 452 1.38 6.39 —6.24 7.94 9.94

Dyeing was carried out at 80C for 60 min.
(K/S)a, (K/S)s:

K/S values before and after light fastness test.
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Table 8. Values of pH of hydorgen peroxide
and glyoxal alone at room tempera-

ture
pH value

Redox system  —00M 02M  LoM
Hydrogen peroxide

without buffer 4.00 4,01 3.98
with buffer 4.50 448 445
Glyoxal

without buffer” 4.00 3.02 2.87
with buffer 4.50 448 4.25
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Table 7. Washing fastness for wool fabric dyed with C. I. Acid Red 13 and Direct Blue 1

Redox Conc. (K/S) 4 AL* Aa* Ab* AC? AE*,,  (K/S)s

Acid Red 13

Control 23.76 2.85 1.74 —0.42 1.42 3.36 21.23
0.05/0.05 26.63 4.54 444 241 5.04 6.79 22.49
0.20/0.20 D 28.04 5.37 5.19 2.48 5.75 7.88 23.17
Direct Blue 1

Control 3.89 1.29 —0.32 —0.79 0.78 1.55 8.32
0.05/0.05 14.08 0.49 —0.26 —1.30 1.30 141 13.85
0.20/0.20 17.95 0.96 —0.19 —0.23 0.22 1.01 16.62

Dyeing was carried out at 80C for 60 min.

(K/S)a, (K/S)s: K/S values before and after

24/ MEEEINTRGE #8E £155(1996. 2)

light fastness test.
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