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ABSTRACT

A solld phase extraction procedure has been developed
to isolate and preconcentrate 4-tert-~butylpyrocatechol and
its oxidation products from styrene. The eluted amount of
4-tert-butylpyrocatechol from the cartridges was determined
by reversed phase HPIC., Externsl calibration method was used
in the concentration range between 3 and 80 ppm of 4-tert-
~butylpyrocatechol and mean recovery was found to be 97 %
with a relative standard deviation of 3.4 %,

INTRODUCTION

Monomeric styrene is an importent material for manufacturing
many polymer products including electricael insulations.

However, {thls monomer is sensitive to heat, light and various

3053

Copyright © 1990 by Marcel Dekker, Inc,



10: 30 25 January 2011

Downl oaded At:

3054 HLAVACKOVA, MLEINEK, AND BEREK

impuritied that can lead to undesirable polymerization during
shipping, storage and technological processes. Consequently,
inhibitors must be added to amtyrene. One of the most common
inhibitors is 4-tert-butylpyrocatechol (TBC). The concentration
of TBC in styrene is an important criterian of its stability.
Colorimetric methods (1,2) determine the total amount of both
TBC and its oxldation products (3).

The kmowledge of the amount of the original unchanged
TBC is therefore important for practice. Domens et al, (4)
have proposed the reversed phase liquid chromatography for
the determination of TBC in butadiene., Bowever, the direct
injection of the styrene samples into an HPIC column is
problematic owing to the low concentration of TBC and the
undesirable effects of the high excess of styrene alone,
Solid phase extraction (SPE) technique was applied %o solve
this problem. A method for determining TBC in styrene baged
on the combination of SPE and reversed phage HPIC is described

in {the present paper.

MATERIALS AND METHOD

HPIC

The chrometogrephic system included the HPLC pump,
model 364,00, the Spectrophotometric detector with the lembda
selector, model 87,00 all from KNAUER, FRG, the velve-loop
injector with & twenty microliter fixed loop RHEODYNE, USA,
model 1125 and the integrator SHIMADZU, JAPAN, model C-R6A.
The UV detector was set at e wavelength of 280 nm. A silica
gel baged reversed phase gless colum (150 mm x 3.3 mm
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Separon SGX C 18, 5 /un TESSEK, Czechoslovekie) was used,
The mobile phase consisted of a mixture of methanol, water
and acetic acld, 67:32:1 by volume. External calibration
method was used as a quantitation method, Calibration was
done by injection of the solutions of & TBC standerd in the
mobile phase, concentration renging from 3 to 80 ppm.
Chromatography was carried out at ambient temperature at

a mobile phase flow rate of 0,5 ml/min,

Reagents

Styrene, technical grade, with TBC in the concentration
renge from 10 to 40 ppm, determined by the colorimetric
method (2) was obtained from the Company KAUSUK KRALUPY,
CZECHOSIOVAKIA., Inhibitor-free styrene samples were prepsred
in two steps. First, technical styrene was extracted with
1 M sodium hydroxide of anelytical grade from ILACHEMA,
CZECHOSIOVAKIA (2:1), then it was vacuum distilled in an
inert atmosphere. Analytical grade IBC was obtained from
FLUKA, SWITZERIAND. Solvents for HPIC and SPE, analytical
grade, were obteined from IACHEMA; acetic acid was used as
received without any purification; methanol, chloroform and
heptane were glass distilled; water was distilled twice.

SPE

Digposable cartridges Separcol were supplied by Polymer
Institute CCR, Slovak Academy of Sciences, Bratislave.
Separcol minicolumns containing 400 mg of bare silica gel
were conditioned by passing 30 ml of chloroform with 300
/u.l acetic acid. Then 5 ml of the sample was added and the
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TABLE 1
Recovery Date for TBC added to Styrene

Sanmple TBC-added TBC-~-found S.D. Recovery
No. [ppm] [ ppm] [%) 1%]
1 3.0 3.0 2,65 99
2 5.0 541 4.30 102
3 10.1 10,0 3.51 99
4 20,0 18,6 1.81 93
5 30.5 29.3 2428 97
6 39.9 37.6 2.34 95
7 7649 71.8 1.89 93

colum was flushed with 15 ml of heptane to wash out
interfering substances. The retained compounds were eluted
with 10 ml of chloroform containing 100 /u.l of acetic acid,
Finally, this effluent was evaporated under a stream of
inert gas and the residue was redissolved in 2 ml of the
mobile phase.

RESULIS AND DISCUSSION

Table 1 shows the results of the anaiyses of various
concentrations of TBC performed in 9 parallel determinations
together with absolute recoveries and relative atandard
deviations. Satisfactory repeatability was confirmed by the
sample analysis containing 39.9 ppm TBC in 9 parallel
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FIG. 1. Chromatograms of TBC in styrene., Chromatographic
conditions: Reversed phase glass columm Separon
SGX C 18,5 s 150 x 3.3 mm, Mobile phese~
-methanol : tersacetic acid (67:32:1), flow rate
0.5 ml/min,UV detector: 280 nm, injection 20 sl
with fixed loop.
A, TBC added to inhibitor-free astyrene
B. TBC in technicel grede styrene.

determinations the following days; the relative standard
deviation and recovery found were 2.34 % and S5 %
respectively. Fig. 1A shows the chrometogram of the
inhibitor-free styrene with 76.9 ppm TBC added. The cali-
bration graph was constructed by plotting the peak area
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FIG, 2, Calibration graph. ¥ = 0,9245X + 0.0593
Reasonable response linearity is indicated by correlation
coefficient of 0,9998.

of TBC versus itas concentration in ppm as demonstrated in
Fig. 2,

The above method wes applied to the determination of
TBC in techniceal atyrene. Fig. 1B shows an exsmple of this
separation. The amount of TBC in technicel styrene was
enalysed by the described HPIC and colorimetric methods
(2). Results are sumarized in Table 2. Apparent differences
can be noticed between the resulta of the two methods used
that can be explained by the different principles of the
methods. By the colorimetric method, not only the amount
of TBC alone is determined, but also its oxidation products
i.e, quinone mixture. On the other hend, SPE/HPIC method
presented here gives oﬁly the amount of unchenged TBC,
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TABLE 2
Determination of TBC in Technicel Styrene

Sample TBC HPIC [ppm] TBC colorimetry
No. average S.D. [ %] [ ppm]
1 1843 4,75 25,3
2 18.2 3.81 24,9
3 18,2 5491 24.7
4 23.0 4,92 40
5 24,2 2.89 40
6 25.3 593 40
7 25.6 2,30 40
8 25.4 1.14 40

TBC is known to undergo chemicael reactions in the
presence of alr and alkalis to form various oxidation
products (4,5). A different situation may arise when
TBC in styrene enters the inhibition reactions (6,7).
Fig. 1B shows, in comparison with the chromatogram in
Fig. 1A a number of new peasks which may correspond to

the transformation products of TBC,
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