This article was downloaded by:

On: 24 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1l \L OF
LIQUID

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Analysis of Dehydroabietic Acid in Kraft Mill Effluents by High-

Performance Liquid Chromatography
R. K. Symons®

| * Environment Protection Authority Laboratory, East Melbourne, Victoria

Supsoiical Fluid T
ana Tach:

Fi o Fract
Proparstsa & Anaktical Sap

Exfitess by
dack Cazes, Ph.D.

To cite this Article Symons, R. K.(1981) 'Analysis of Dehydroabietic Acid in Kraft Mill Effluents by High-Performance
Liquid Chromatography', Journal of Liquid Chromatography & Related Technologies, 4: 10, 1807 — 1815

To link to this Article: DOI: 10.1080/01483918108064848
URL: http://dx.doi.org/10.1080/01483918108064848

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918108064848
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 22 24 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 4(10), 1807-1815 (1981)

ANALYSIS OF DEHYDROABIETIC ACID IN KRAFT MILL EFFLUENTS
BY HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY

R.K. Symons
Environment Protection Authority
Laboratory Services Branch
P.O. Box 41, East Melbourne, Victoria, 3002

ABSTRACT

A rapid high-performance liquid chromatographic method for the
determination of dehydroabietic acid in kraft mill effluent is
described. Selective solvent extraction of the samples with
dichloromethane was performed. The samples were isocratically
analysed on a Rad-Pak C18 column using 75% acetonitrile in water
(0.1% acetic acid added). Detection was carried out at 220 nm and
267 nm on a variable wavelength detector with a detection limit of
0.01 mg/L.

INTRODUCTION

Toxic components of pulp and paper effluents are complex
mixtures of organic and inorganic moieties either naturally
occurring, added or formed during the pulping process.(l) Many
of those components have been tested for toxicity.(2,3)
Dehydroabietic acid (DHAA) is one of several naturally occurring
resin acids extracted from softwood trees during the kraft pro-
cess and 1s a major contributor of toxicity in non-bleached

pulp effluent. (4-7) Its 96-h LC 50 (static bioassay) for
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juvenile freshwater coho salmon is 0,75 to 1.8 mg/L.(1,2,5,6,8)
Concentration of DHAA in mill effluents is highly variable rang-

ing from 0.4 to 51.8 mg/L.{1)

Colorimetric (9) and gas chromatographic (GC) (10-13)
procedures for the analysis of resin acids in mill effluents
have been widely used. However, each suffers certain inadeguacies
with respect to separation, detection and identification of DHAA
from other resin acids. The non-specificity and insensitivity
of the colorimetric procedure to DHAA has already been noted, (2)
while incomplete derivatization due to the bulk of involatile
materials present, interference from decomposition of labile
substances, and lengthy analysis times has hindered guantitative

GC analyses, (15)

High-performance liquid chromatography (HPLC) has been
developed for the analysis of a wide range of trace organic
compounds in waters and waste waters, (14,16) and is free of

many of the problems associated with GC.

By using a selective solvent extraction procedure and HPLC,
a rapid and quantitative method has been developed for the
determination of trace levels of DHAA in mill effluents at a

detection limit of 0.01 mg/L.

MATERIAL AND METHODS

Glassware

The glassware used was a Kuderna—Danisﬁ evaporator with
3 mL concentrator tubes; 50 and 100 mL volumetric flasks; and
2000 mL separatory funnels. All glassware was soaked in a
synthetic detergent, rinsed and dried. Prior to use all glass-

ware was rinsed with dichloromethane.
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Chemicals

All solvents used were specially purified for HPLC (Ajax

Chemicals, Melb., RAust.).

Dehydroabietic acid was obtained from Dr. A.A. Sioumis
(CSIRO, Div. Chem. Tech,, Melb., Aust.) and a purity of 95%
was determined by GC/MS of the TMS derivatives.

Apparatus

The chromatography was conducted using a Laboratory Data
Control (Riveria Beach, Florida, USA) liguid chromatograph with
dual Constametric III solvent delivery pumps, a Gradient Master,
Rheodyne 7125 loop injector, and a Waters Assoc. (Bedford, Mass.,
USA) Radial Compression Separation System, Rad-F™X A (10 cm x
5 mm, ClB) column. Detection was accomplished via a

Spectromonitor III variable-wavelength absorbance detector,

Retention times and peak areas were electronically acquired
on a Hewlett-Packard (Avondale, PA, USA) HP3388A reporting

integrator.

Chromatographic Conditions

The separations were achieved isocratically with a mobile
phase composition of 75% acetonitrile in water (0.1% acetic acid)
at a flow rate of 2.0 ml/min, and detection was carried out at
220 am and 267 nm. The radial compression module was at ambient
temperature in its fully compressed mode. The injections were

nade with a 20 L sample loop.

Preparation of Standards and Samples

The standard solution of DHAA was prepared by dissolving

10 mg in a small amount of dichloromethane and diluting to 100 mL



18: 22 24 January 2011

Downl oaded At:

1810 SYMONS

with acetonitrile. This stock solution and subsequent working

) ) o
standards were stored at 4 C.

Samples of 2-L volumes were collected in plastic bottles,
delivered to the laboratory on ice, and were stored at 4OC

prior to extraction.

The sample, 500 mL, was adjusted to pH 12 with 10M NaOH
and was extracted with three successive 60 mL volumes of
dichloromethane to produce a base-neutral fraction. The di-

chloromethane extracts containing neutral compounds, were discarded.

The pH of the aqueous fraction was adjusted to 2 with
conc. HCl and extracted with dichloromethane (3 x 60 mL). The
acid-extractable fraction containing the DHAA and other resin acids
were combined in a Kuderna-Danish evaporator which was connected
to a rotary evaporator and the volume reduced under vacuum to
approximately 2 mL. The concentrate was evaporated to dryness
under a stream nitrogen and the residue dissolved in 1,0 mL

acetonitrile before injection into the HPLC.

Identification and Quantitation of Peaks

Peaks observed in the sample chromatographic profiles were
identified by (i) retention times in comparison with standards;
(ii) coinjection with standards; (iii) peak area ratios at two
different wavelengths (220 and 267 nm); and, (iv) GC/MS of the
TMS derivatives of fractions collected from the HPLC. Both
peak height and area measurements were used for the quantitation

of DHAA in the samples.

RESULTS AND DISCUSSION

The HPLC profiles of DHAA obtained with UV detection at

220 nm and 267 nm shown respectively in Figures 1 and 2
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show good separation from other extractives with a retention time
for DHAA of 3.25 minutes. It was also observed that DHAA exhibits
UV absorption at both 220 and 267 nm wavelength, the main
difference being in their relative intensities, with the 220 nm
wavelength exhibﬁting a five-fold increase in sensitivity. The
use of absorbance ratios to identify compounds in samples has

been used, (17) but cannot be relied upon if interferences are

present.

Any tendency for sample components to dissociate while
being chromatographed, as in the case of resin acids, frequently
leads to excessive peadk broadening or a tailing peak.

The addition of 0.1% acetic acid to the mobile phase decreases
the pH sufficiently to suppress dissociation making the sample
component less polar and more amenable to analysis, i.e., a

much improved peak shape results. (18)

No attempt was made to quantitate any of the other com-
pounds present however, results of GC/MS analysis suggested
the presence of several resin acids of the abietic and
pimaric-acid type. Further investigations relating to the
identification of these resin acids by HPLC and their extrac-—
tion from kraft mill effluent by Sep-Pak C1l8 cartridges

(Waters Assoc.) is being carried out.
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