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Abstract: A new method for determining the endocrine disrupting substance 4-nonylphenol (technical
grade=mixture of isomers, 4-NP) from water samples has been developed by using 4-(2,6-dimethylhept-3-
yD)phenol (4-sec-NP) as model compound. This branched monoalkylphenol is shown to serve as internal
standard (IS) for the determination of technical 4-nonylphenol. To the best of our knowledge, 4-(2,6-
dimethylhept-3-yl)phenol (racemic mixture) is a newly synthesized 4-nonylphenol isomer and has not been
described elsewhere. Recoveries have been determined by analyzing spiked water samples from distilled
water, river water and wastewater. Following acetylation, the compounds were enriched via solid phase
extraction (SPE). Analyses of the compounds were performed by capillary column gas
chromatography/mass spectrometry (GC/MS), operating in selected ion-monitoring (SIM) mode. The
recovery of technical 4-NP using either the newly prepared 4-sec-NP or 4-n-nonylphenol (4-n-NP) as IS
have been compared. 4-sec-NP showed slightly better results. However, in the first series of experiments
using wastewater, the yields for the derivatization of the two standard compounds were remarkably
different. The yield for derivatization of 4-n-NP was approximately 20%, probably due to the difficult
matrix of the wastewater. In contrast, the yield for the derivatization of 4-sec-NP was considerably higher
(approximately 63%). This problem can be solved by increasing the concentration of the reagent used for
derivatization. For better control of the clean-up process, we recommend application of 4-sec-NP as internal
standard, at least in water samples with complex matrices (e.g., high content of hydroxylated compounds). ©
2010 Elsevier B.V.

Author Keywords: Gas chromatography-mass spectrometry; Internal standard; Nonylphenol isomers

Index Keywords: 4-n-Nonylphenol; 4-Nonylphenol; 4-Nonylphenol isomer; Capillary columns; Complex
matrices; Derivatizations; Distilled water; Gas chromatography-mass spectrometry; High-content; Internal
standards; matrix; Model compound; Nonylphenol isomers; Racemic mixtures; River water; Solid-phase
extraction; Spiked water samples; Water samples; Acetylation; Gas chromatography; Isomers; Mass
spectrometry; Phenols; Recovery; Standards; Wastewater; Water content; Extraction; 4 (2,6 dimethylhept 3
yl)phenol; 4 nonylphenol; phenol; river water; unclassified drug; 4-nonylphenol; phenol derivative;
acetylation; article; calculation; calibration; capillary gas chromatography; chemical analysis; chemical
structure; controlled study; derivatization; intermethod comparison; isomer; mass spectrometry; priority
journal; solid phase extraction; surface property; synthesis; waste water; water analysis; water sampling;
mass fragmentography; methodology; standard; water pollutant; Gas Chromatography-Mass Spectrometry;

Phenols; Reference Standards; Water Pollutants, Chemical



Year: 2010

Source title: Journal of Chromatography A

Volume: 1217

Issue: 17

Page : 2950-2955

Link: Scorpus Link

Chemicals/CAS: 4 nonylphenol, 104-40-5; phenol, 108-95-2, 3229-70-7; 4-nonylphenol, 104-40-5; Phenols;

Water Pollutants, Chemical

Correspondence Address: Fischer, A.R.; Institute of Waste Management and Contaminated Site Treatment,

Technische Universitit Dresden, Pratzschwitzer Str. 15, D-01796 Pirna, Germany; email:

axel rene.fischer@tu-dresden.de

ISSN: 219673

CODEN: JCRAE

DOI: 10.1016/j.chroma.2010.02.063

PubMed ID: 20299017

Language of Original Document: English

Abbreviated Source Title: Journal of Chromatography A

Document Type: Article

Source: Scopus

Authors with affiliations:

 Fischer, A.R., Institute of Waste Management and Contaminated Site Treatment, Technische Universitidt Dresden,
Pratzschwitzer Str. 15, D-01796 Pirna, Germany

 Lan, N.T.P., Hanoi University of Science, 334 Nguyen Trai, Hanoi, Viet Nam

* Wiedemann, C., Institute of Waste Management and Contaminated Site Treatment, Technische Universitdt Dresden,
Pratzschwitzer Str. 15, D-01796 Pirna, Germany

* Heide, P., Institute of Waste Management and Contaminated Site Treatment, Technische Universitit Dresden, Pratzschwitzer
Str. 15, D-01796 Pirna, Germany

* Werner, P., Institute of Waste Management and Contaminated Site Treatment, Technische Universitit Dresden, Pratzschwitzer
Str. 15, D-01796 Pirna, Germany

* Schmidt, A.W., Department of Chemistry, Technische Universitit Dresden, Bergstr. 66, D-01069 Dresden, Germany

* Theumer, G., Department of Chemistry, Technische Universitit Dresden, Bergstr. 66, D-01069 Dresden, Germany

» Knolker, H.-J., Department of Chemistry, Technische Universitit Dresden, Bergstr. 66, D-01069 Dresden, Germany

References:

* Giger, W., Brunner, P.H., Schaffner, C., (1984) Science, 225, p. 623

* Lubick, N., (2008) Environ. Sci. Technol., 42, p. 6313

* Nakagawa, T., Sugaya, N., Sakurai, K., Nakagawa, J., Usukura, K., Onda, N., (2001) Anal. Sci. Suppl., 17, pp. 11597

* Sekela, M., Brewer, R., Moyle, G., Tuominen, T., (1999) Water Sci. Technol., 39, p. 217

* Hohne, C., Puttmann, W., (2008) Environ. Sci. Pollut. Res. Int., 15, p. 405

e Fries, E., Puttmann, W., (2003) J. Environ. Monit., 5, p. 598

* Bjorklund, K., Cousins, A.P., Stromvall, A.M., Malmgqvist, P.A., (2009) Sci. Total Environ., 407, p. 4665

* Guenther, K., Kleist, E., Thiele, B., (2006) Anal. Bioanal. Chem., 384, p. 542


http://www.scopus.com/inward/record.url?eid=2-s2.0-77953703555&partnerID=40&md5=eba92443f2fe2663dd2f38465cb8c729

» Gabriel, F.L., Routledge, E.J., Heidlberger, A., Rentsch, D., Guenther, K., Giger, W., Sumpter, J.P., Kohler, H.P., (2008)
Environ. Sci. Technol., 42, p. 6399

* Jonkers, N., Laane, R. W.P.M., de Graaf, C., de Voogt, P., (2005) Estuar. Coast. Shelf Sci., 62, p. 141

* Teles, M., Gravato, C., Pacheco, M., Santos, M.A., (2004) Chemosphere, 57, p. 147

 Gatidou, G., Thomaidis, N.S., Stasinakis, A.S., Lekkas, T.D., (2007) J. Chromatogr. A, 1138, p. 32

* (2003), Official Journal of the European Union L 178, 24: Directive 2003/53/EC of the European Parliament and of the Council
of 18 June 2003Naassner, M., Mergler, M., Wolf, K., Schuphan, 1., (2002) J. Chromatogr. A, 945, p. 133

« Katase, T., Okuda, K., Kim, Y.S., Eun, H., Takada, H., Uchiyama, T., Saito, H., Fujimoto, Y., (2008) Chemosphere, 70, p. 1961

* Russ, A.S., Vinken, R., Schuphan, 1., Schmidt, B., (2005) Chemosphere, 60, p. 1624

o Telscher, M.J., Schuller, U., Schmidt, B., Schaffer, A., (2005) Environ. Sci. Technol., 39, p. 7896

* Lalah, J.O., Schramm, K.W., Severin, G.F., Lenoir, D., Henkelmann, B., Behechti, A., Guenther, K., Kettrup, A., (2003) Aquat.
Toxicol., 62, p. 305

* Lalah, J.O., Schramm, K.W., Lenoir, D., Henkelmann, B., Hertkorn, N., Matuschek, G., Kettrup, A., Gunther, K., (2001)
Chemistry, 7, p. 4790

* Shioji, H., Tsunoi, S., Kobayashi, Y., Shigemori, T., Ike, M., Fujita, M., Miyaji, Y., Tanaka, M., (2006) J. Health Sci., 52, p.
132

* Gabriel, F.L., Giger, W., Guenther, K., Kohler, H.P., (2005) Appl. Environ. Microbiol., 71, p. 1123

* Loos, R., Hanke, G., Umlauf, G., Eisenreich, S.J., (2007) Chemosphere, 66, p. 690

* Meesters, R.J., Schroder, H.F., (2002) Anal. Chem., 74, p. 3566

* Kuch, B., (2005) Die Analytik Prioritdrer Stoffe der Wasserrahmenrichtlinie, , www.iswa.uni-
stuttgart.de/ch/aqs/pdf/JTO5SKuch.pdf, AQS Jahrestagung, 10th March, Stuttgart, Germany

e leda, T., Horii, Y., Petrick, G., Yamashita, N., Ochiai, N., Kannan, K., (2005) Environ. Sci. Technol., 39, p. 7202

* Thiele, B., Heinke, V., Kleist, E., Guenther, K., (2004) Environ. Sci. Technol., 38, p. 3405

* Wheeler, T., Heim, J.R., LaTorre, M.R., Janes, A.B., (1997) J. Chromatogr. Sci., 35, p. 19

* Hoai, P.M., Tsunoi, S., Ike, M., Kuratani, Y., Kudou, K., Viet, P.H., Fujita, M., Tanaka, M., (2003) J. Chromatogr. A, 1020, p.
161

* Boyd, T.J., (1994) J. Chromatogr. A, 662, p. 281

* Louter, A.J.H., Jones, P.A., Jorritsma, J.D., Vreuls, J.J., Brinkman, U.A.T., (1997) J. High Resol. Chromatogr., 20, p. 363

 Tan, B.L., Hawker, D.W., Muller, J.F., Tremblay, L.A., Chapman, H.F., (2008) Water Res., 42, p. 404

* Lee, H., Peart, T.E., (1995) Anal. Chem., 67, p. 1976

* Briggs, T.I., Dutton, G.G.S., Merler, E., (1956) Can. J. Chem., 34, p. 851

* Guenther, K., Kleist, E., Thiele, B., (2006) Anal. Bioanal. Chem., 384, p. 542. , http://dx.doi.org/10.1007/s00216-005-0181-8,
electronic supplementary material

* Thiele, B., Giinther, K., Schwuger, M.J., (1997) Chem. Rev., 97, p. 3247

» Zenkevich, 1.G., Makarov, A.A., Schrader, S., Moeder, M., (2009) J. Chromatogr. A, 1216, p. 4097

» Guidance Document, No., 19-Guidance on surface water chemical monitoring under the water frame-work directive, , Common
implementation strategy for the water framework directive (2000/60/EC), Technical Report-2009-025, Annex II: Substance
Guidance Sheets, nonylphenol, 44-45

* Haller, R., Hansen, N., (2006) Nonylphenols-Experimental Work Including Ruggedness Test, ,
http://www.ecn.nl/docs/society/horizontal/Report_ruggedness NP.pdf, Eurofins, Denmark

Download: 0178.pdf


http://tintuc.vnu.edu.vn/upload/scopus/0178.pdf




