
 
 

Discrimination of reactive dyes on cotton fabric by
raman spectroscopy and chemometrics

 
Kokot S., Tuan N.A., Rintoul L. 

Ctr. Instrumental and Devmtl. Chem., School of Chemistry, Queensland University of Technology,
Brisbane, QLD, Australia; Faculty of Chemistry, Hanoi National University, Hanoi, Viet Nam 

 
Abstract: FT-Raman spectra were obtained from undyed poplin cotton fabric and from the same fabric
differently dyed with a bi-functional reactive dye, Cibacron C (molecular structure unknown); the four series
of the dyed samples each contained the dye in a different form-unfixed, ammonia-treated/unfixed, fixed, and
ammoniatreated/fixed. The spectra were dominated by the dye, but the different states of the dye were not
obviously differentiated. Application of principal component analysis showed that the spectral groups of the
four different dye states can be discriminated from each other and from that of the undyed cotton. Further,
for each series of the dyed fabrics, which contain samples with different amounts of dye, the individual dye
concentration subgroups are distinguished. Exploratory quantitative studies suggested that FT-Raman
spectroscopy may be a suitable quantitative method for the prediction of % concentration of the unfixed dye
on cotton fabrics. A comparison of the FT-Raman results with those from a par-allel FT-IR study reported
elsewhere indicated that similar quali-tative conclusions may be reached with both techniques. However, the
FT-Raman approach does provide additional information from the dominating dye spectrum. A comparison
of prediction of % concentration of the unfixed dye on the fabric indicated that better partial least-squares
(PLS) calibration models may be obtained from the FT-Raman data, but the validation results from a small
set of samples suggested only a marginal advantage with the use of the Raman approach. 
Author Keywords: Chemometrics; Cotton-cellulose; FT-Raman spectroscopy; Reactive dyes 
Index Keywords: Ammonia; Calibration; Cellulose; Cotton fabrics; Dyes; Mathematical models; Statistical
methods; Chemometrics; Fourier transform Raman spectroscopy; Partial least squares (PLS) calibration
models; Principal component analysis (PLA); Reactive dyes; Raman spectroscopy 
 
Year: 1997 
Source title: Applied Spectroscopy 
Volume: 51 
Issue: 3 
Page : 387-395 
Cited by: 24 
Link: Scorpus Link 
Correspondence  Address:  Kokot,  S.;  Ctr.  Instrumental  and  Devmtl.  Chem.,  School  of  Chemistry,
Queensland  University  of  Technology,  Brisbane,  QLD,  Australia  
ISSN: 37028 
CODEN: APSPA 
Language of Original Document: English 
Abbreviated Source Title: Applied Spectroscopy 

http://www.scopus.com/inward/record.url?eid=2-s2.0-0031102070&partnerID=40&md5=739a3e68b8caefa9b50919e04c6f7459


1.

2.

3.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Kokot, S., Ctr. Instrumental and Devmtl. Chem., School of Chemistry, Queensland University of Technology, Brisbane, QLD,

Australia 

Tuan, N.A., Faculty of Chemistry, Hanoi National University, Hanoi, Viet Nam 

Rintoul, L., Ctr. Instrumental and Devmtl. Chem., School of Chemistry, Queensland University of Technology, Brisbane,

QLD, Australia 

References: 
Zollinger, H., (1991) Color Chemistry, p. 168. , VCH, Weinheim, 2nd ed 

Gilbert, C., Kokot, S., (1995) Vibrational Spectrosc., 9, p. 161 

Massart, D.L., Vandeginste, B.G.M., Deming, S.M., Michotte, Y., Kaufman, L., (1988) Chemometrics: A Textbook, pp. 339-

369. , Elsevier, Amsterdam, Chap. 21 

Dedre, M.P., Massart, D.L., (1988) Chemomet. Intell. Lab. Syst., 4, p. 65 

Kokot, S., Crawford, K., Rintoul, L., (1996) Vibrational Spectrosc., , paper accepted 

Meloun, M., Militky, J., Forina, M., (1992) Chemometrics for Analytical Chemistry, Vol. 1, PC-aided Statistical Data

Analysis, 1, pp. 216-221. , Ellis Horwood, New York 

Bourgeouis, D., Church, S.P., (1990) Spectrochim. Acta, 46 A, p. 295 

Kvalheim, O.M., SIRIUS (Version 2.3), , Department of Chemistry, University of Bergen, Bergen, Norway 

Wold, S., Esbensen, K., Geladi, P., (1987) Chemomet. Intel. Lab. Syst., 2, p. 37 

Geladi, P., Kowalski, B.R., (1986) Anal. Chim. Acta., 185, p. 1 

Martens, H.H., N??s, T., (1991) Multivariate Calibration, pp. 116-146. , John Wiley and Sons, New York 

Gilbert, C., Kokot, S., Meyer, U., (1993) Appl. Spectrosc., 47, p. 741 

Kokot, S., Marahusin, L., Schweinsberg, D.P., Jermini, M., (1994) Textile Res. J., 64, p. 710 

Bikales, N., Segal, L., (1971) Cellulose and Cellulose Derivatives, Part IV, , Wiley-Interscience, New York, 2nd ed 

Fengel, D., Ludwig, M., (1991) Das Papier, 2, p. 45 

Kim, K.J., Yung, B.S., (1986) J. Korean Soc. Text, Eng. Chem., 23, p. 3 

Galat, A., (1980) Acta Biochim. Polonica, 27, p. 135 

Williams, K.P.J., (1990) J. Raman Spectrosc., 21, p. 143 

Parker, F., (1983) Applications of Infrared, Raman and Resonance Raman Spectroscopy in Biochemistry, p. 36. , Plenum

Press, New York 

Everall, N., (1993) Spectrochim. Acta, 49 A, p. 727 


