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Abstract

Organophosphorysesticide (OPP) analysis is common in agricultural analytica
laboratories. With the decline efganochloringesticide useODPPshave become
Increasingly popular as the active ingredients In insecticidieaddition, they are
used in termite treatments, lawn and garden sprays, indoatisprays and baits,
and in pet flea collars and sprays. Testing of agriculturadlpets is required
because of potential health risks associated with these coms.ound

The gas chromatographic (GC) analysi€ORPss demanding because some of tlg
compounds are light and temperature sensitive. In additiocjappzdetectors (e.g)
the nitrogen phosphorus detector or flame photometric detesmgrpualcolumn
analyses are required in OPP methods in order to obtaidevel detection and
identification. This presentation will discuss a primary a@enfirmationalcolumn
set developed for the analysis©PPs The phases were developed using a
proprietary phase modeling software program, which aids in ptimimzation of the
phase chemistry, film thickness, and column dimensions.




Developing an Organophosphorus Colum

In developing a GC column farganophosphorusesticide analysis
the column should be capable of separating USEPA 8141
compounds, serve as a companion column to columns such as t
Rix-OPPesticidesand have a total run time of 20 minutes or less.
addition, it should be compatible with GC/MS analysis (i.e. low
bleed, and able to chromatographically resolve compounds with
sSimilar spectra).

Traditional column selection has involved asking a “senior” oans
the laboratory, consulting a column manufacturer’'s applications
section, matching the polarity of the column to the compounds of
Interest or trying to force the separation onto an existing @has
Conversely, modern column selection invelves columns and
stationary phases that are designed around applications. IBpecif
phases and columns can be developed for a target separatiisn.
approach requires an understanding of and the ability to model
analytephase interactions.




Stationary Phase Optimization

Stationary phase optimization can be achieved through window
diagramming or by computer simulation of the retention tiRkeand
peak width at half height, ;. Simulation programs such ezGC
have been applied in the development of phases such &ix®z
CLPesticidesand Rix-CLPesticides?2.

The next step in polymer development invelves the computer
prediction of optimized stationary phase composition and column
dimensions. This approach uses computer prediction of
solute/stationary phase interactions to aid in the design of new
polymers. Columns such as tRéx-TNT, Rtx-TNT2, Rtx-VMS,
Rix-VGC, Rtx-5SIIMS, Rtx-VRX, andRtx-OPPesticides2 were
developed using this approach.




Development of th&ktx-OPPesticides€olumn

In the development of thRtx-OPPesticides2 column, data was firsp
acquired for target compounds under two temperature programs.
Columns with functionalities that displayed selectivity for taes
compounds were used. Computer Assisted Stationary Phase De}
(CASPD) was used to calculaidd andAS for each compound. By
working in Retention Index, the phase and dimensions could be
optimized for the target separation. The stationary phasehemie
synthesized and the column coated at the appropriate phasaess:i

Below is a simple @ model depicting a polymer compaosition for
compounds. This is a simplified model describing the 53 comgdsiuj
which were modeled for thRtx-OPPesticides2 column.
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The modeling software output includes not only the predicted
phase composition but also predicted retention times and run
conditions. The following table shows the comparison of the
modeled results to the experimental results for the column mad
from the predicted polymer.

As indicated, the compounds eluted within 0.2 minutes of the
CASPD prediction. The accuracy of the software benefits both
R&D and Innovations chemists involved in new product
development. Instead of making various polymers with differery
percentages of functional groups, computer modeling can be
performed to generate polymer formulations that result in opiting
resolution in short analytical run times.




Comparison of Predicted vs Actual Retent
Times of OP Pesticides

Target Predicted Actual Difference
Compound Rt Rt (min)
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Analysis OP Pesticides by FPD

The analysis obrganophosphorusesticides requires a primary
and secondary column for positively identified compounds usi
selective detectors.

The Rtx-OPPesticides2 column is an excellent choice for the
primary column, resolving all 53 compounds except for one paf
within 22 minutes.

The Rix-OPPesticidesolumni is a good choice for a second
column offering the fewest number coelutionsin the short
analysis time of 22 minutes, under the same run conditionseas |
Rix-OPPesticides2 column.

Following are the chromatographic results oféiganophoesphoru
compounds run under optimized conditions for Rix-
OPPesticides2 column.




Ritx-OPPesticides2 column
(30m x 0.32mm ID, 0.5um film)
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Organophosphorus Pesticides by FPD

Peak IDs
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Organophosphorus Pesticides by FPD
Run Conditions

GC oven: 80°C(0.5min)@12°C/min to 280°C(10min)
Injector: 200°C splitless, purge off time 1min,
4mm single gooseneck Siltek sleeve
Detector: Agilent FPD 250°C
DT @80C = 0.98min for the Rtx-OPPesticides
= 1.03min for the Rtx-OPPesticides2
Carrier gas: helium

Columns:
RTX-OPPesticides, cat# 11239 30m x 0.32mm ID, 0.5um film

RTX-OPPesticides?, cat# 11241 30m x 0.32mm ID, 0.32um film
Standard Conc.: 100 ng/ml




Analysis OP Pesticides by GC/MS

Polymers designed for selective detectors, like the NPD or FPD
must maximize resolution betweanalytedor identification and
guantitation Due to the high selectivity for the modeled
compounds, these columns are also a good choice for GC/MS
analysis. Although MS detectors can be used for resolving
compounds that chromatographicasieelute it IS best to minimize
coelutions

The Rtx-OPPesticides2 column Is optimized for resolution of: al
53 OP Pesticides and is made with a low bleed polymer. This
makes the column an excellent choice for GC/MS analysis of
organophosphorysesticides. The following chromatogram shoy
an analysis time of <21 minutes and only 2 pairgoeluting
compounds. Theseoelutingecompounds have different mass
spectra, allowing them to be identified agaantitated
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Compound List for Rtx-OPPesticides?2
GC/MS

GC oven: 80°C (0.5min) @ 12°C/minto
280°C (15min)

Injector: 225°C splitless, hold time 1min,
4mm single gooseneck Siltek sleeve

Detector: Agilent 5971A MSD
full scan 50-550AMU

DT @80°C=1.44min, helium carrier

Column: Rtx-OPPesticides2, cat# 11243
30m x 0.25mmID, 0.25um
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Organophosphorus Pesticides
Rtx-OPPesticides?2
MS SpeCtra (30m x 0.25mm, 0.25u
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Organophosphorus Pesticides
Rtx-OPPesticides?2
MS SpeCtra (30m x 0.25mm, 0.25u
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Summary

— TheRitx-OPPesticideandRix-OPPesticides2 columns are thé
optimal dual column pair for USEPA 8141A.

— TheRtx-OPPesticides2 column provides the best separatio
organophosphorysesticides by GC/MS due to the low bleed
this phase and separation of compounds with similar spectr

— Using computer assisted stationary phase development, th
phases have been optimized for these separations, resultin

faster analysis times.



