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The Importance of Analytical Instruments in Textile Laboratories

Gunamiuzde deri, tekstil ve hazir giyim Urtnleri imala-
tinda kullanilan renklendiricilerin insan sagligi agisindan
olumsuz etkileri tespit edilmis olup, bazi Avrupa ulkele-
rinde azo boyar maddeleri yasak listesinde yer almakta-
dir. Kanserojen etkileri sebebiyle, tilkemizde de T.C. Sag-
lik Bakanligi’nin yayinlamis oldugu genelge ile aril amin-
ler ile bunlar iceren azo boyar maddelerinin deri ve teks-
til Grdnlerinde kullanilmalari 1 Mart 1995 tarihi itibariyle
yasaklanmistir. Buna ragmen cesitli yollarla tlkemize gi-
ris yapan 6zellikle Uzakdogu kaynakli bazi tekstil Grinle-
rinin yasakli boyar madde icerdikleri goézlemlenmekte ve
bu durumlarin dnlenmesi icin Bakanlik yetkililerince de-
netim ve incelemeler strdurilmektedir.

Analitik cihazlar tekstil laboratuvarlarinda gerek s6z ko-
nusu yasakl maddelerin, gerekse de kumaslarda meyda-
na gelebilen sorunlarin kaynaklarinin tespiti, rakip Grlin
analizleri veya muadil trlin calismalar gibi konularda yo-
gunlukla kullanilmaktadir. HPLC, FTIR ve AAS cihazlari ile
yapilan bazi analizler asagida 6rnek olarak verilmektedir:

Yasakli madde analizleri azo boyarmaddeler Gizerinde ya-
pilan 6nemli analizlerden birisidir. Kanserojen etkisi ne-
deniyle boyanmis tekstil Grtnleri 20 ppm den daha fazla
p-klor anilin (PCA) icermemelidir. HPLC ile boyanmis ku-
mas numunesi Uzerinde p-klor anilin analizi yapilabilmek-
tedir.

Sekil 1.1. de 30 ppm olarak hazirlanmis PCA ¢Ozeltisinin
HPLC incelemesi gorilmektedir. Bu incelemede PCA piki-
nin karakteristik yapisi, dalgaboylari gorilmektedir. PCA
piki 9. dakika (alikonma zamani - retention time) civarin-
da tespit edilmistir.
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Recently, it was determined that colorants used in leath-
er, textiles and garment manufacturing industry had ad-
verse effects on human health. Azo dyes therefore, were
taken to restricted chemicals list in European countries.
In Turkey, starting from March 1st 1995, the usage of
aryl amines and azo dyes containing aryl amines in leath-
er and textiles processing was prohibited by the Ministry
of Health. On the other hand, it is found out that some
textile products especially imported from Far East contain
banned colorants and controls and inspections by the
Ministry are continuously done in order to prevent these.

Analytical instruments are used in textile laboratories for
several purposes like the determination of banned colo-
rants and the sources of problems on fabric materials as
well as competitor product analyses or alternative prod-
uct trials. Some basic applications done by HPLC, FTIR
and AAS are shown below:

Banned material analysis is one of the most important
analysis performed on azo colorants. Dyed textile prod-
ucts should not contain p-chloraniline (PCA) over 20 ppm
due to their carcinogenic effects. P-chloraniline analysis
on dyed fabric sample is done by HPLC.

HPLC analysis of 30 ppm of PCA solution is shown on
Figure 1.1. In this study, the characteristic structure of
the PCA peak and wavelengths are shown. PCA peak is
determined at around the 9th minute (retention time).
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Anilin Testi / Aniline Testing

Sekil 1.1. 30 ppm p-Chloro Aniline standarti HPLC
incelemesi

Boyanmis kumas numunesinde PCA analizi yapabilmek icin
Oncelikle kumas Uzerindeki boyanin sékilerek ¢oézlici or-
tamina ge¢mesi saglanmalidir. Elde edilen bu cozelti tize-
rinden PCA analizi gergeklestirilir. Sekil 1.2. de ise boyan-
mis kumas numunesi tzerinden yapilan bir HPLC inceleme-
si gorilmektedir. Azo boyarmadde ile boyanmis kumastan
elde edilen c¢ozelti ile yapilan bu analizde karakteristik ya-
pisi, dalga boylari ve alikonma zamani ayni olan bir pik tes-
pit edilmistir. Dolayisiyla bu boyanin ve bu boya ile boyan-
mis kumas numunesinin PCA icerdigi sonucuna ulasiimak-
tadir. PCA konsantrasyonu ise test metodlarinda belirtilen
formdiller ile pik alanlari Gizerinden hesaplanir.

Figure 1.1. HPLC analysis of 30 ppm of p-Chloraniline
standard

In order to perform PCA analysis by HPLC on dyed fabric
sample, the colorant on the fabric material should be dis-
solved and transferred on a solvent media. PCA analysis
is performed on this solvent media. Figure 1.2. demon-
strates HPLC analysis on dyed fabric sample. This analysis
is performed on the solvent obtained from a sample fabric
dyed with an azo colorant, and a peak is detected with
the same characteristic structure, wavelength and reten-
tion time. Therefore, it is concluded that the fabric sample
dyed with this colorant contains PCA. PCA concentration is
calculated using formula mentioned in test mothods.

Sekil 1.2. Boya numunesi ile boyanmis kumas tzerinden
yapilan HPLC incelemesi
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Figure 1.2. HPLC analysis of colorant sample on dyed
fabric material



FTIR Spektrofotometresi ile kumas Uzerindeki lekelerin
analizi yapilabilmektedir. Uretim esnasinda kumas tzerin-
de olusmus bir lekenin kaynadi yapilan FTIR incelemesi ile
belirlenebilmektedir. Sekil 2.1. de kumasin lekeli ve lekesiz
kisimlarindan alinan FTIR spektrumlarinin karsilastirmalari
verilmistir. Bu karsilastirmada 2800-3000 cm-1 araliginda
spektrumlar arasinda belirgin bir pik farkliigr oldugu g6z-
lenmektedir. Leke kaynakli olan bu pik Sekil 2.2 de verilen
makine yaginin FTIR spektrumunda 2800-3000 cm-1 arali-
gindaki pik ile 6rtismektedir. Dolayisiyla kumas Uzerinde-
ki bu lekenin kumasin islem goérdiigi makinelerden birin-
den gelen dis kaynakli bir leke (yag lekesi) oldugu sonucu-
na ulasilabilmektedir.

Ayni spektrum karsilastirmalar kullanilarak rakip Griin ana-
lizleri ya da muadil Griin galismalari FTIR ile yapilabilmek-
tedir.

4 IRsalution - [View]

FTIR Spectrophotometer is used to perform the analysis
of stains on fabric cloth. The source of the stain occured
during manufacturing by FTIR analysis. Figure 2.1.shows
FTIR spectra from different parts of a fabric cloth with and
without stains. Looking at the interferograms from 2800-
3000 cm-1 wavelength range, a sharp peak is observed.
This stain originated peak matches with the FTIR spect-
rum of lubricating oil shown on Figure 2.2. Therefore, it is
concluded that this stain comes from an outer source (gre-
ase) from one of the machinery where the fabric cloth was
previously processed on.

Other application areas for FTIR are competitor product
analyses or alternative product trials.
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Sekil 2.1. Kumasin lekeli ve lekesiz kisimlarindan alinan
FTIR spektrumlarinin karsilastirmalari

4 IRsalution - [View]

Figure 2.1. Comparison between FTIR spectra from
different parts of fabric cloth with and without stains.
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Sekil 2.2. Makine yagina ait FTIR spektrumu
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Figure 2.2. FTIR spectrum of lubricating oil
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Atomik absorbans spektrofotometresi kullanilarak direkt
boya, boyanmis kumas ve ham kumas numunelerinde me-
tal analizleri yapilabilmektedir. Boya numunesi Gzerinde
yapilan metal analizlerinde boya uygun ¢6zlcu ile ¢ozile-
rek seyreltilir ve analiz gerceklestirilir. Boyanmis kumas ve
ham kumas numunelerinde ise numunelerin éncelikle eks-
trakte edilerek Gzerindeki metal bilesiklerinin ¢6zlci orta-
mina gecmesi saglanmalidir. Sekil 3.1 de Reaktif Black 8
boya numunesi ile boyanmis kumas tizerinde yapilan krom
analizinin sonuglan gorilmektedir. Analiz standart boya
ile boyanmis kumas ve numune boya ile boyanmis kumas
arasinda karsilastirmali olarak yapilmistir.

Metal analizlerinde o©ncelikle absorbans-konsantrasyon
grafigi olusturulmahdir. Bunun igin dncelikle konsantras-
yonu bilinen krom numuneleri AAS ile analiz edilerek bu
konsantrasyonlara karsilik gelen absorbans degerleri belir-
lenmelidir. Numunelerin krom icerikleri analiz sonucu bu-
lunan absorbans degerlerinin absorbans-konsantrasyon
grafigi denklemi yardimiyla hesaplanir. Gercek degerler
elde edilen sonucun seyreltme faktori ile carpilmasiyla bu-
lunur.

Atomic absorption spectrophotometer is used to perform
metal analyses on dyes, dyed fabric and unprocessed fab-
ric samples. For the metal analysis on dye samples, the dye
is diluted using the right solvent and the analysis is per-
formed. Ford dyed and unprocessed fabric samples on the
other hand, the samples should first be extracted in order
to transfer the metal components to solvent media. Figu-
re 3.1 shows the results of chromium analysis on fabric
sample dyed with Reagent Black 8 dye sample. The analy-
sis is done in comparison between fabric sample dyed with
standard dye versus fabric sample dyed with sample dye.

Absorbance vs. concentration graphics should be drawn
first for metal analyses. For this purpose, chromium samp-
les with known concentration should be analysed by AAS
and corresponding absorbance values should be determi-
ned. The chromium concentration of the samples is calcu-
lated using the obtained absorbance values and absorban-
ce vs. concentration graphic equation. Real values are ob-
tained by multiplying the result by the dilution factor.
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Sekil 3.1. Kumas numunesinde krom analizi
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Figure 3.1. Chromium analysis on fabric samples



AAS ile yapilan analizlerde, icerigi belirlenmek istenen me- In AAS analyses, some differences might occur due to

tal tird, kumas boyamada kullanilan boya tiru gibi cesit- some factors like metal type and dye type. In iron analy-
li nedenlerle bazi farkliliklar olusmaktadir. Ornegin demir sis for example, standard samples were prepared as 0.5
analizinde Sekil 3.2 de goruldigu gibi standart numunele- ppm, 1 ppm and 2 ppm as shown in Figure 3.2.

ri 0.5 ppm,1 ppm ve 2 ppm olarak hazirlanmistir
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Sekil 3.2. Kumas numunesinde demir analizi Figure 3.2. Iron analysis on fabric sample.

Sekil 4. Shimadzu AA-7000 Atomik Absorpsiyon Spektro- Figure 4. Shimadzu AA-7000 Atomic Absorption Spectro-
fotometresi photometer
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