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ABSTRACT

A novel system to analyze atmospheric nitrophenols (NPs) has been
developed. Rain samples were collected by using a sequential wet-only rain sampler.
Meanwhile, air samples were collected by absorption on silica gel cartridge. Sample
extracts are preconcentrated on a narrow bore (2 mm) aliphatic anion exchanger and
eluted as a plug by injection of 100 puL of 0.1M Na,SO,4. Chromatographic separations
were employed on a short (2 x 50 mm) reverse phase C-18 column packed with 2.2
um particles using ammonium acetate buffered methanol water as eluent. The long
path Teflon AF-based liquid core waveguide (0.15 x 1420 mm) illuminated by a 403
nm light emitting diode and a monolithic photodiode-operational amplifier was used
as a detector. The NPs ionize to the yellow anion form and were monitored at Amax ~
400 nm by waveguide suspending over concentrated ammonia that permeates into the
lumen. The separation of 4-nitrophenol, 2,4-dinitrophenol, 2-methyl-4-nitrophenol, 3-
methyl-4-nitrophenol, and 2-nitrophenol (the dominant NPs, typically in that order, in
both rain and air of Houston and Arlington, TX, confirmed by tandem MS) takes

place just within only 5 min with respective limits of detection (LODs), defined as



S/N being 3, of 60, 12, 30, 67, and 23 pg/mL comparing to MS/MS LODs of 20, 49,
11, 20, and 210 pg/mL. Results on the analysis of air and rain samples are presented
and discussed.

A sequential injection chromatographic (SIC) system for determination of
quinines and its derivative was also developed. For this, a conventional SI system was
modified to gain separation ability. A short monolith reverse phase column (10 x 4.6
mm), which is usually used as a guard column, was mounted between a port of a
selection valve and a detector. Mobile phase of 96% (v/v) triethylamine (TEA)
phosphate buffer and acetonitrile 4% was used for separation with a flow rate of 0.72
mL/min. A standard or a sample with desired volume was aspirated via syringe pump
into the system. This means provides a convenient analysis via a single standard
calibration, i.e. only one single standard can be employed. In appropriate an only
sample could be handled via appropriate volume of aspiration in the range of standard
calibration without further dilution needed. The proposed SIC system has been
applied to the determination of quinine (QN), dihydroquinine (DQ), quinidine (QD)
and dihydroquinidine (DQD) with %RSDs (n=5) of 0.2, 1.8, 0.3 and 0.9 respectively.
Limits of detection (LODs) for QN and QD were found to be 24 and 56 ng. The
system was applied for determination of quinine in pharmaceutical preparation
samples. The results agreed with those of standard HPLC methods.

With some preliminary studies for SI instrumentations, another SIC system
was developed for determination of calcium and magnesium in water sample. The
system was set up similarly to that for quinines determination. However, a short
monolith C18 column (10 x 4.6 mm) was modified by infusion with sodium dodecyl
sulfate (Na-DS) solution (20 mM, 20 mL). This could change property of the column
from reverse phase to ion exchangeable phase. Mobile phase of 1 mM
ethylenediamine (En) mixed with 0.1 mM Na-DS (pH 6.0) was used at a flow-rate of
0.9 mL/min. The solution of 0.1% w/v murexide and 0.02 M NaOH was mixed in-line
and used as coloring reagent at a total flow rate of 0.4 mL/min. A spectrophotometric
detector was employed for monitoring color products at 435 nm. The proposed system

has been employed for determination of calcium and magnesium in natural and



Vi

mineral drinking waters. The results agreed well with those of standard titration

methods.
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