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ABSTRACT: In this study, a series of disazo-3-methyl-1H-pyrazole-5-on derivatives (5a-€) ,which can also be
found in previous studies, has been re-synthesized. Their structures were verified with FT-IR results and the
melting points. Preliminary dyeing experiments with synthesized dyes had been applied to multifiber fabric. All
dyeing experiments to Nylon 6,6 (PA6.6) and Polyester (PES) fabric were made in the laboratory and dyeing
properties of textile materials used were investigated. In the end, it was found that the synthesized dyes could
be applied to fabric, which is made of PA6.6 and PES.Fastnesses were examined according to ISO standards.
The following were the applied fastnesses: water, perspiration, washing at 40°C and 60°C, in pool water with 20
ppm, and wet/dry rubbing. All results were compared with closest commercial dyes (T1 and T2). As the results
of the fastness tests have been investigated, it can be summarized that staining values of synthesized 5a, 5b, 5c,
5d and 5e dyes, especially for nylon, acetate and PES fibers, are better than T1 and T2, whereas wet and dry
rubbing values are worse being between 0.5 and 3s. Chlorined water fastness and color changes of all dyes are
equal to each other.

Keywords: Fastness, azo dyes, grey scale, HT dyeing, dyeing properties

AZO BOYARMADDELER ILE BOYANAN TEKSTIL MALZEMELERININ
HASLIK OZELLIKLERININ INCELENMESI

OZET: Bu calismada, literatiirde bulunan bir seri disazo-3-metil-1H-pirazol-5-on tirevleri (5a-e) yeniden sen-
tezlenmistir. Yapilari FT-IR ve erime noktasi ile dogrulanmistir. Sentezlenen boyarmaddeler ile multifibre ku-
mas Uzerine boyama 6n denemeleri yapilmistir. Boyarmaddelerin naylon 6,6 ve poliesteri boyayabildigi gorul-
mustlr. Naylon 6,6 ve poliester kumas tzerine laboratuar ortaminda boyamalar yapilmis ve bu tekstil malzeme-
lerini boyama 6zellikleri incelenmistir. 1ISO standartlarina gére, suya karsi, asidik ve bazik tere karsi, 40 °C ve
60 °C yikamaya karsl, 20 ppm klorlu suya Karsli, yas ve kuru strtmeye karsi hasliklari incelenmistir. Bulunan
haslik sonuglari bunlara yakin renk veren ticari boyalar (T1 ve T2) ile kiyaslanmistir. Yapilan haslik testlerinin
sonuglari incelendiginde, sentezlenen 5a, 5b, 5c, 5d ve 5e boyarmaddelerinin 6zellikle naylon, asetat ve PES
elyaflarini kirletme degerleri T1 ve T2’ ye nazaran daha iyi, buna karsin yas ve kuru strtme degerlerinin yarim
ile 3 puan arasi kotl oldugu seklinde 6zetlenebilir. Tm boyalarin klorlu su hasliklari ve renk degisimleri birbi-
rine denktir.

Anahtar Kelimeler: Haslik, azo boyarmadde, gri skala, HT boyama.
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1. INTRODUCTION

As a result of flood disasters throughout world and es-
pecially in the Asian continent in 2010, cotton prices
have been tripled by not coming across in the past, by
wasting cotton harvest in Pakistan, which is one of the
most important cotton producers in the world, and other
reasons. This situation has troubled every sector from
producer to consumer.

Under these circumstances, it can be said that synthetic
fibers and synthetic dyes are suitable to develop and
spread more in the long term.

In recent years, because of being a large portion of the
world’s fiber production of polyester fibers, synthesis of
disperse azo dyes has become important. Most dyes,
synthesized for this purpose, contain carboxylic diazo
and coupling components. With the synthesis of azo
dyes, they give dull color as a disadvantage and more
brilliant colors are acquired by starting to use heterocyc-
lic compounds [1].

In recent years, it has been focused on heterocylic diazo
and coupling components in the synthesis studies. Sab-
nis and his friends notes that dyes, which were obtained
from a derivative of 2-aminotiyofenin with four different
heterocyclic coupling compounds like enol, had given
good results on polyester fiber [2]. In addition, intensive
studies can be seen about synthesis of monoazo dyes, a
derivative of pyrazole in literature and its properties of
dyeing [3,4]. 5-aminopyrazoles can be used as starting
materials for the synthesis of many polisubstitue com-
pounds [5,6].

4- Arilazo-5-aminopyrazoles can be obtained easily
from the reaction of arildiazonyum salts with active
methylene compounds containing nitrile group and
benefiting from clamping ring closure reaction of hydra-
zine derivatives of these compounds [7,8]. Since 5-
aminopyrozoles are heteroaromatic amines, they can

clamp together with active methylene compounds by
diazo again.

In accordance with the studies in the literature, it is
found that heterocyclic monoazo dyes show good fast-
ness properties. But these dyes are monoazo dyes.
Disazo dyes containing more than one heterocyclic
component in the literature are limited.

In this study, synthesis of disazo dyes containing more
than one heterocyclic component is investigated and the
possibility for the fabrics dyed with these dyes becom-
ing a commercial product in the market is also examined
according to washing, water, chlorinated water, perspira-
tion and rubbing fastness called consumer satisfaction
index.

Color fastness is the most important characteristic of
dyed material. However, fastness of a dye is not an ab-
solute property. It shows difference depending on both a
certain factor like light, water, transpiration and also dye
applied material. For instance, as fastness of a dye can
be low on cotton but high on Orlon, it can be high
against light but low against another factor (water, chlo-
rine etc.) [9].

Fastness is defined as resistance power of color of a
textile material against many factors during production
and usage.

2. MATERIAL and METHOD

In this study, 100% PES plain knitted and 100% Nylon
6,6 plain knitted fabrics were dyed. Dyeing Graph is
shown in Figure 1.

2.1 Color Fastness to Chlorinated Water

This standard (ISO 105 E03) embraces the method of
determination of color fastness of dyed and/or printed
textile materials against different concentrations of ac-
tive chlorine used to disinfect swimming pools [10].

Figure 1. Dyeing Graph
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2.2 Color Fastness to Rubbing

This standard (ISO 105 X12) embraces the method of
determination of resistance to flow and rubbing against
color of all kinds of textile materials especially floor
covering materials and other pile fabrics and their prod-
ucts. A dry rubbing cloth and a wet rubbing cloth are
rubbed to pieces of textile test materials. Color flows to
rubbing pieces are evaluated with grey-scale [11].

2.3 Color Fastness to Water

This standard (ISO 105 EO1) embraces the method of
determination of color fastness dyed and/or printed tex-
tile materials against water. One or two features speci-
fied escort pieces in contact with test samples are im-
mersed in water and filtrated and placed between two
plates of the device under a specific pressure. Sample
and escort cloth/clothes are dried. Discoloration of the
test sample and flow to escort cloth are evaluated by
comparing grey-scale [12].

2.4 Color Fastness to Washing

This standard (ISO 105 C06) embraces the method of
determination of color fastness dyed and/or printed tex-
tile materials accordingly A1S (40 °C) and C2S (60 °C).
It is a process of washing, rinsing, wringing and drying
of a textile sample in contact multifiber fabric.

In order to get the results representing the normal opera-
tion in a short time, samples are kept at the appropriate
temperature, alkalinity, bleaching operation and abrasive
operation. Abrasive operation is done by using appropri-
ate quantity of steel balls and low bath ratio.

The value of the color fastness of the sample with the
value of color fastness by straining of multifiber is de-
termined by grey-scales [13].

2.5 Color Fastness to Perspiration

This standard (ISO 105 E04) embraces the method of
determination of color fastness of all kinds of textile
products against human perspiration. The test samples,
which were placed between the escort clothes, are

s
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treated with two different solutions containing histidine
and a specific pressure is applied by experiment device.
The experiment samples and the escort clothes are dried
by separating from each other. Color discoloration and
color flow to escort cloth in each sample are evaluated
to be compared with grey-scale [14].

3. EXPERIMENTAL SECTION
3.1 Chemicals Used in Experiments

The chemicals, which were used in the synthesis step,
were provided from Aldrich, Merck, Acros and Sigma
companies. Because they are pure enough, they were
used without purification. And the chemicals that were
used in dyeing and fastness tests were obtained from
“Deniz Textiles”.

Cotton rubbing cloth, which is suitable for Multifiber
DW-1SO 105 F10 is suitable for 1ISO 105 F09 and the
formulas of dyes (Figure 2) used as reference are T1:
Setapers Yellow CE-5G (C14H10CIN4Oy), T2: Setapers
Yellow Brown CE-RN (C19H;15CIN5Oy) .

3.2 Devices Used in Experiments

FT-IR, Perkin Elmer spectrum, BX spectrophotometer
and Electro thermal 9100 and melting point apparatus
with a magnetic stirrer and ice machine (Scotsman AF-
80) device that was used in order to correct structures of
compounds obtained are utilized from laboratory facili-
ties of the Pamukkale University, Department of Chem-
istry, Faculty of Science and Literature. Also friction
device (Crock meter-James H. Heal), grey scale for
color staining (James H. Heal), grey scale for color
change (ADD), precision balance (Sartorius), oven
(James H. Heal), (37°C +2°C) and 5 kg weight (12.5
kPa), Gyro washing machine (James H. Heal), stainless
steel balls about 0.6 cm in diameter, multifiber is appro-
priate for DW-ISO 105 F10, perspirometer apparatus
(James H. Heal), acrylic plates in sizes 60mm x 115mm
x 1.5mm, devices, plates, and tools are utilized from
Deniz Textile laboratory facilities.

CN

(T2)

Figure 2. Formulas of Commercial dyes
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3.3 Disazo Dyes Synthesis, Application and
Fastness Tests

Obtained compounds of 2-arilhidrazon-3-ketiminok-
rotononnitril (la-1e) and 5-amino-4-arilazo-3-metil-1H-
pirazol (2a-2e) are synthesized according to procedure in
the literature [7,15] and obtained compounds 4-(3'-
metil-4'-fenilazo-1'H-pirazol-5'-ilazo)-3-metil-1H-
pirazol-5-on (5a), 4-(3'-metil-4'-(4"-nitrofenilazo)-1'H-
pirazol-5'-ilazo)-3-metil-1H-pirazol-5-on  (5b), 4-(3'-
metil-4'-(4"-metoksifenilazo)-1'H-pirazol-5'-ilazo)-3-
metil-1H-pirazol-5-on (5¢), 4-(3-metil-4'-(4"-
klorfenilazo)-1'H-pirazol-5'-ilazo)-3-metil-1H-pirazol-5-
on (5d) and 4-(3'-metil-4'-(4"-metilfenilazo)-1'H-pirazol-
5'-ilazo)-3-metil-1H-pirazol-5-on are synthesized ac-
cording to procedure in the literature and schematics of
synthesis is given in Figure 3 [15].

(5a) compound is orange-yellow, mp: gray>300 °C, (5b)
compound is yellow, mp: gray>350 °C, (5c) compound
is red, mp: gray>315-316 °C, (5d) compound is light
brown, mp: gray>360 °C and (5e) compound is orange-
yellow, mp: 317-318°C.

3.3.1 Dyeing of PA6.6 and PES with 5a-5e, T1 and T2 dyes

Since synthesized dye is in solid soil form; firstly they
are powdered in a clean glass beaker with a glass rod.
This pulverized dye and T1 and T2 dyes were weighed

in a sensitive balance as 0.1 gram amounts in order to
dye 1% of 10 gram fabric. These dyes used for dyeing
were tried to bring a homogeneous solution with water.
The water solubility of the dyes is poor. These dyes used
in dyeing at 80 °C were processed to make a homogene-
ous solution in water. Dye solutions were taken in dye-
ing tubes and their pH levels were adjusted to be about
4-4,5 by adding 1.5 g/L of acetic acid and 1 g/L of
commerical buffer acid. Any commercial dispersing
agent was not used. Then these dye solutions were com-
pleted to 100 mL with water. Fabric of polyester and
polyamide 6.6 obtained from Deniz Textile were
weighed to be 10 grams in sensitive balance and put in
adjusted dye solutions. Immediately, tubes were closed
and shaken by hand to spread dyes regularly. After that,
dyeing processes were started with the Termal labora-
tory dyeing machines. The dyeing started with cold
heated to 130°C with 1.5 °C/min increase interval and
PA was heated to 98°C with 1.5°C/min intervals at the
same time. This process carried on for 30 minutes. At
the end of the time, the processes in each machine were
cooled to 80°C and tubes were removed from the ma-
chines. After fabrics were rinsed under tap water for
about 5 minutes, they were washed twice with commeri-
cal soap 1g/L about 10 minutes at 95°C and the washing
process was completed with cold rinsing. Finally they
were dried in the oven at 120°C.

NC NHZ (|3N "
Neel Namo, 17 NH-N=C cé
NHZ + /C:C\ e NeC. \CH
X H CH, CH,COONa < (1a-1¢) ,
J NH,NH,.H,0
COCH
N=N NzN_CH< 3 NaNO /H,S0,
N=N
X — CO,C,H, CH ;COCH,CO,C,H, I(
X NH
H3C N/
(3a-3e) (Za_ze)
tNHZNHZ.HZO
gg > = a:H
N=N __ N=N CH, b: p_N()2
* Cc:p-OCH;,
S NH \ .
me” S % d:p-Cl
° T e : p-CH,
(5a-5e) iy

Figure 3. Schema of the synthesis of the compounds obtained.
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3.3.2 Color fastness to washing test of 5a-5e, T1 and T2.

PES and PAG6.6 fabrics, dyed with (5a-5e), T1 and T2,
were cut in sizes of 10x4 cm and sewn to the multifiber
fabrics with the short and front side of the test samples.
United test samples were treated to 40°C (ISO 105 C06
A1S) and 60°C (ISO 105C06 C2S) washing fastness
tests according to the parameters (ALS; Flotte Volume:
150 mL, Detergent: 4 g/L, time: 30 minute, Number of
steel Ball: 10; C2S; Flotte Volume: 50 mL, Detergent: 4
g/L, Sodium Carbonate: 1 g/L, Sodium Perborate: 1 g/L,
time: 30 minute, Number of steel Ball: 25, pH:
10.5£0.1) in the Gyrowash washing machine. Specific
amounts of washing solutions were added to test tubes.
Flotte was adjusted to the specific temprature and test
samples were placed into the tubes. After tubes were
closed, the device was run for the indicated time and
temperature according to the parameters.

After washing, two rinsing operations were applied with
1 minute repeats in a 100 mL, 40°C of water to united
test sample for every test. As a result of the rinsing
operation, excess water on united test samples were
received. Escort fabric and samples were dried in oven
by not contacting each other with maximum 60°C
temprature. After drying, color change and staining
degree of samples for escort fabrics were evaluated with
grey scale under D65 light (standard sun light).

3.3.3 Color fastness to chlorinated water test of
5a-5e, T1 and T2.

Test samples of PES and PAG6.6 fabrics, dyed with (5a-
5e), T1 and T2, in sizes 10x4 cm were prepared.
Solutions containing 20 ppm active chlorine, with flotte
ratio of 1/100, were taken to tubes of Gyrowash
machine. After their covers were closed, test samples in
test solution were shaken for 1 hour in a dark
environment at 27+/-2 °C. At the end of the time, test
samples received from solution were squeezed and dried
by hanging with room temprature and less light. Dried
test samples were compared with original fabric under D
65 light (standard sun light). The color difference degree
between test samples and pure samples were determined
by grey scale.

3.3.4 Color fastness to rubbing test of 5a-5¢, T1 and T2.

PES and PAG6.6 fabrics, dyed with (5a-5e), T1 and T2, in
sizes 5x14 cm were taken as test samples. Bleached,
unpolished and cottony fabric in sizes 5x5 cm were used
as rubbing fabric.

Samples were placed in fixing part of the rubbing
fastness test device and immobilized. Rubbing fabric
was placed in rubbing finger of the rubbing fastness test
device by not spattering, then it was immobilized with
the ring. After rubbing fabric was placed, the upper arm
was put on fabric and it was moved back and forth 10
times in ten seconds. The same process was done with
rubbing fabric soaked by %100 AF. (For AF = %100,
five drops of pure water were dropped on rubbing fabric
with plastic dropper). The result of wet rubbing test was
evaluated after drying by not spattering at room
temprature. After the drying process, fibers that
remained mechanically on the rubbing fabrics were
cleaned with a sticky tape. The evaluation was done
after that. The staining degrees of rubbing fabrics were
evaluated with appropriate grey scale according to wet
and dry rubbing test results.

3.3.5 Color fastness to water test of 5a-5e, T1 and T2.

PES and PA6.6 fabrics, dyed with (5a-5e), T1 and T2,
were cut in sizes of 10x4 cm and then sewn to the
multifiber fabrics in the the same size with the short and
front side of the test samples. United test samples were
left for 30 minutes in 100 mL pure water. Afterwards
united samples were put between glass plates under the
pressure of 12.5 kPa. They were kept 4 hours in the oven
heated before as the temperature is 37+/- 2°C. Test
samples between the glass plates, which were sewn only
one side and not connected at other sides, were dried in
open air at 60°C maximum. After the drying process,
color changes of the test samples and amount of staining
for the escort fibers were evaluated with grey scale
under D65 light (standard sun light).

3.3.6 Color fastness to perspiration test of
5a-5e, T1 and T2.

Acidic and basic perspiration solutions were prepared as
below.

a) Acidic perspiration solution: 0.5 g L-Histidine mono
hydro-chloride monohydrate (C¢HyO,N3.HCI.H,0), 5 ¢
sodium chloride (NaCl), 2.2 g sodium dihydrogen ortho-
phosphate dihydrate (NaH,PO4.2H,0) were mixed and
pH were adjusted to 5.5 by 0.1 N NaOH.

b) Basic perspiration solution: 0.5 g L-Histidine mono
hydro-chloride monohydrate (CsHyO,N3.HCI.H,0), 5 ¢
sodium chloride (NaCl), 2.5 g disodium hydrogen ortho-
phosphate dihydrate (Na,HPO,4.2H,0) were mixed and
pH were adjusted to 8.0 by 0.1 N NaOH.
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PES and PAG6.6 fabrics, dyed with (5a-5e), T1 and T2,
were cut in sizes of 10x4 cm and then sewn to the
multifiber fabrics in the the same size with the short and
front side of the test samples. United test samples, which
were wetted in two perspiration solutions —one of them
was acidic and the other was basic as FO=1/50—were
allowed to stay at room temperature for 30 minutes.
During this procedure test samples were mixed
frequently. At the end of the duration, test samples were
squeezed by two glass rods in order to remove excess

water. United samples were put between glass plates
under the pressure of 12.5 kPa. They were allowed to
stand for 4 hours in the oven heated before as the
temperature is 37+/- 2 oC. Test samples between the
glass plates, which were sewn only at one side and not
connected at other sides, were dried in open air at 600C
maximum. After drying process, color changes of the
test samples and amount of staining for the escort fibers
were evaluated with grey scale under D65 light
(standard sun light).

Table 1. The fastness values of %1 PA6.6 dyeing with 5a,5¢,5d,5e and T1

Trash and color change values of multifibre

Applied fastnesses Acetate Cotton Nylon PES
Tl 5a 5¢c 5d 5e Tl 5a 5¢c 5d 5e T1 5a 5¢ 5d 5e Tl 5a 5¢c 5d 5e
AlS 4 4/5 45 45 45 45 A5 45 45 4)5 4 4 4/5  4/5 4 4/5 4/5 45 45 45
C2S 2 3 4/5 4/5 4 4 4 4/5 45 45 2 2/3  3/4 45 3 4/5 4/5 45 45 45
Water fastness 4 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 4/5 45 4/5 45 45
Acidic perspiration F. 4 45 4/5 4/5 4/5 4/5 4/5 45 45 45 4 4 4/5 4/5 45 45 45 45 4/5 4/5
Alkaline perspiration F. 34 4/5 4/5 4/5 4/5 4/5 4/5 45 45 4/5 3/4 45 45 45 45 A5 45 45 4/5 4/5
Table 2. The fastness values of %1 PA6.6 dyeing with 5a,5¢,5d,5e and T1
Trash and color change values of multifibre
Applied fastnesses Acrylic Wool Color change
T1 5a 5¢c 5d 5e T1 5a 5¢c 5d 5e T1 5a 5¢c 5d 5e
AlS 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
C2S 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Water fastness 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Acidic perspiration F. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Alkaline perspirationF. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Table 3. The fastness values of %1 PES dyeing with 5a,5¢,5d,5e and T1
Trash and color change values of multifibre
Applied fastnesses Acetate Cotton Nylon PES
T1 5a 5¢ 5d 5e T1 5a 5¢c 5d 5e T1 5a 5c 5d 5e T1 5a 5¢c 5d 5e
AlS 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
C2s 4/5 4/5 4 4/5 4/5 4/5 4/5 4 4/5 4/5 4/5 4/5 3 4 3/4 4/5 4/5 4/5 4/5 4/5
Water fastness 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Acidic perspiration F. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Alkaline perspirationF. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Table 4. The fastness values of %1 PES dyeing with 5a,5¢,5d,5¢ and T1
) Trash and color change values of multifibre
Applied fastnesses Acrylic Wool Color change
T1 5a 5¢c 5d 5e T1 5a 5¢c 5d 5e T1 5a 5c 5d 5e
AlS 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
C2s 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Water fastness 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Acidic perspiration F. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Alkaline perspirationF. 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5
Table 5. The fastness values of %1 PES and %1 PA6.6 dyeing with 5a,5¢,5d,5e, T1 and T2
Applied fastnesses The fastness values of %1 PA6.6 dyeing The fastness values of %1 PES dyeing
T1 5a 5c 5d 5e T2 5b T1 5a 5¢c 5d 5e T2 5b
Wet rubbing fastness 4 3 3/4 2/3 2/3 4/5 3 4/5 4 3/4 4 3/4 4/5 3/4
Dry rubbing fastness 4/5 1/2 2/3 1/2 2/3 4/5 1/2 45 3 1/2 2 2/3 4/5 3
20 ppm Fastness to chlorinated water 4/5 4/5 4/5 4/5 4/5 4/5 4/5  4/5 4/5 4/5 4/5 4/5 4/5 4/5
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4. RESULTS AND DISCUSSION

FT-IR spectrums of re-synthesized dyes (a series of
disazo-3-methyl-1H-pyrazole-5-on derivatives) accord-
ing to the literature were obtained and their melting
points were determined. The results, which are appropri-
ate with Demircali, (2006) have shown accuracy of the
synthesis [15].

Preliminary dyeing experiments with synthesized dyes
had been applied to multifiber fabric. All dyeing ex-
periments onto Nylon 6,6 (PA6.6) and Polyester (PES)
fabrics were made in the laboratory and dyeing proper-
ties of these textile materials were investigated. In the
end, it was found that the synthesized dyes could be
used in the dyeing of fabrics, which are made of PA6.6
and PES.

Fastness results of PES dyeings of (5a, 5b, 5c¢, 5d and
5e) are given respectively in Table 1, 2, 5 and results of
PA6.6 are given respectively in Table 3, 4, and 5.
Change in color was assessed using the standard grey
scale, where a rating of 5 is considered as excellent and
1 is poor.

As a result of the dyeing, it was observed that 5a seems
yellow T1 and their fastness values were compared with
this dye. As to T2, it dyed materials in brown. As a re-
sult of the dyeing, 5b dye had given brown color similar
to T2 and their fastness values were compared with T2.
As a result of the dyeing, 5c, 5d, and 5e dyes had given
yellow color similar to T1 and their fastness values were
compared with T1.

When staining of the adjacent multifiber values of
PAG6.6 fabric dyed with T1 and 5a were compared, ace-
tate and PAG6.6 fabric values of 5a are better by half or 1
point than T1. Staining of cotton, PES, acrylic and wool
are equal to each other, whereas wet and dry rubbing
values are worse between 1 and 3 points. When staining
of the adjacent multifiber values of PES dyed with T1
and 5a were compared, all staining values are equal to
each other whereas wet and dry rubbing values are
worse by between half and 1 point. The synthesized
dyes have poor ability of dyeing and have less applica-
tion to the fabric. Since they leave less waste dye into
the medium, which means less degree of pollution, has
been observed and wash fastness value is better.

When staining of the adjacent multifiber values of
PAG6.6 dyed with T2 and 5b were compared, acetate,
nylon, cotton, PES and acrylic values of 5b are better by

between half and 1 point than T2 while wool staining
values are equal to each other, whereas wet and dry
rubbing values are worse between 1 and 3 points.

When staining of the adjacent multifiber values of PES
dyed with T1 and 5b were compared, all staining values
are equal to each other whereas wet and dry rubbing
values are worse between 1 and 1.5 points.

When staining of the adjacent multifiber values of
PAG6.6 dyed with T1 and 5c were compared, all staining
values are equal to each other. Acetate, nylon, and cot-
ton values of 5c are better by between half and 2.5
points than T1. PES, acrylic and cotton staining are val-
ues equal to each other whereas wet and dry rubbing
values are worse between half and 2.5 points. When
staining of the adjacent multifiber values of PES dyed
with T1 and 5¢ were compared, nylon staining at wash-
ing fastness of 5¢ at 60°C, are worse by 1.5 points than
T1, all other staining values are equal to each other,
whereas wet and dry rubbing values are worse between
1 and 3 points.

When staining of the adjacent multifiber values of
PA6.6 dyed with T1 and 5d were compared, acetate,
nylon and cotton values of 5d are better between half
and 2.5 points than T1. Staining of PES, acrylic and
wool are equal to each other, whereas wet and dry rub-
bing values are worse between 1.5 and 3 points. When
staining of the adjacent multifiber values of PES dyed
with T1 and 5e were compared, all staining values are
equal to each other, whereas wet and dry rubbing values
are worse between half and 2.5 points.

When staining of the adjacent multifiber values of
PA6.6 dyed with T1 and 5e were compared, acetate,
nylon and cotton values are better between half and 2
points than T1. Staining of PES, acrylic and wool are
equal to each other, whereas wet and dry rubbing values
are worse between 1.5 and 2 points. When staining val-
ues of the adjacent multifiber of PES dyed with T1 and
5e were compared, all staining values are equal to each
other, whereas wet and dry rubbing values are worse
between 1 and 2 points.

Chlorined water fastness values and color changes of all
dyes are equal to each other. When dyes synthesized for
dyeing process were solved in water and tried to prepare
a homogeneous solution, it was observed that 5a and 5b
as against T1 and T2 had resolved diffucultly, hadn’t
formed homogeneous solution and other dyes had given
close results to T1 and T2.
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Light irregularities were observed in all dyeings with
synthesized dyes. This result can be interpreted as since
resolution of dyes is weak, it caused staining.

As the results of the fastness tests have been investi-
gated, it can be summarized that staining values of syn-
thesized 5a, 5b, 5¢, 5d and 5e dyes, especially for nylon,
acetate and PES fibers, are better than T1 and T2,
whereas wet and dry rubbing values are worse between
half and 3 points.

It can be thought that since dyeing capabilities of syn-
thesized dyes are weak, result of this situation reflects to
fastness tests and finally staining comes out good.

The fact that wet and dry values is worse, is an indicator
that there are a lot of dyes on the fabric surface and this
situation shows dyeing ability of the dyes is weak and
molecule sizes of the dyes are not appropriate.

NOMENCLATURE

FT-IR :Fourier Transform Infrared HT : High Temperature
PES : Poliester D65 : Daylight 6500 K
PA : Poliamid T1

ISO  International Organisation For T2

Standardization

mp : Melting point
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