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1.0  OBJECTIVE
To describe the procedure for determining the presence and concentration of 
pesticides in organic solvents (usually the final product of extraction procedures).   
This method is applicable to organic compounds containing halogens, nitrogen, 
or phosphorous which can be chromatographically determined by direct injection 
on a splitless inlet and eluted on a capillary column.  SOP=s for extraction 

procedures are listed in the references section.  

2.0  HEALTH AND SAFETY
Lab coat and safety glasses must be worn at all times.  Many chemicals utilized in 
this procedure create possible health risks.  Analysts performing this method 
should obtain and read the MSDS sheets available for all chemicals to be used.  
Gases stored in cylinders under high pressure can be dangerous.  Only 

employees/students who are familiar with the appropriate procedures should 
change gas cylinders.

3.0  PERSONNEL/TRAINING/RESPONSIBILITIES
Any WSU employee/student familiar with the equipment, laboratory techniques, 

and trained in this and referenced SOP=s may perform this procedure.  Before 
analyzing samples by this method, each analyst should prepare a dilution series at 
a minimum of three levels and analyze it as a calibration curve to demonstrate 
their ability to interpret chromatograms and extrapolate the identity and 

concentration of unknowns against a standard curve.
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4.0  REQUIRED AND RECOMMENDED MATERIALS
  4.1  Required Materials

Hexane


Volumetric Glassware
Pesticide Standards
Ethyl ether


Syringes


Disposable Pipettes
2 ml Vials with Septa

Compressed air

Ultra High Purity Helium, Nitrogen, and Oxygen Gas


Capillary Column 1 (DB-5, 0.50m film, 30m length, 0.35mm I.D.)

Capillary Column 2 (DB-608, 1.00m film, 30m length, 0.35mm I.D.)

HP6890GC with NPD and ECD detectors, autosampler, and supplies
5.0  PROCEDURE

  5.1
    Preparing the GC

5.1.1
The appropriate column should be attached to the inlet and the detector of 

choice.  For more information refer to the HP6890 manuals.  Only 

experienced analyst should reconfigure the GC.

5.1.2 
The GC and Chemstation computer should be turned on and the GC should 
be allowed to reach initial conditions.  (The GC should be left on unless it is 
not being used for very long lengths of time.)  Make sure the appropriate 

method is loaded on the Chemstation.  Methods control all GC parameters.  
Specific methods are designed for specific analyte mixes, detectors, and 

columns.  An example method for an ECD and a NPD analysis are shown in 
the Appendix I.  To load a new method:

1.  Under View, make sure that you are in the Method and Run 


     Control Screen.

2.  Under File, load the appropriate method.

5.1.3
If running the NPD detector, the bead should be allowed to adjust to the 
 
appropriate reference energy before each run.  To start this process:


1.  Under Instrument then Edit Parameters, hit the adjust button.

2.  Make sure the adjust offset is at 50pA.  Then click the start 

     
      button.  This process will take about thirty minutes.
5.1.4
Check the 4 mL vials in the autosampler unit to make sure that the solvent vials are full with the solvent which your extracts are in and that the waste vials are empty.
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5.2  Running a Sequence
5.2.1
Run files (computer files containing the data for each run) are stored in the 
directory named after the date.  Before each daily sequence, the new 

directory path must be entered as follows:

Under Sequence, Sequence parameters, enter the date in the 
   directory box in the format mmddyy.
5.2.2
The sequence table consists of a list of the samples to be run, the methods they will be run by, and the number of injections from the vial.  Each line number represents a data file.  To keep from over-writing files you must enter each sample on a new line number.  To edit the sequence table:

Under Sequence, Sequence table, enter the samples, the vial 
    (indicating a place on the autosampler tray which is marked with 
     numbers accordingly), the method, and the number of injections 
     per vial (always one).
5.2.3
Place the 2 ml vials with septa containing the standards and samples in the appropriate place in the autosampler tray.

5.2.4
The sequence can now be started by either clicking on start sequence in the Sequence table (to run an entire sequence beginning to end) or by clicking on Sequence then partial sequence and marking the samples with the space bar which need to be ran (to run a partial sequence after some of the lines of the table have been previously ran).





5.2.5
A daily run or sequence should consist of the following:

1.  Saturations.  A high standard (top level of the curve up to 20 times higher) to remove active sites within the system.

2.  Solvent blanks.  A solvent that is only run to demonstrate that no carry over from the saturations or other source is contaminating the run.

3.  Calibration standards.  A dilution series of known values containing all analytes of interest.  Three (or more) calibration levels are mandatory.

4.  Samples.  The extracts which you wish to analyze.

5.  Calibration verification standards (CCV).  A calibration standard analyzed after the samples to verify that the calibration was valid throughout the run.  A CCV should be run at a minimum of every twenty samples

5.3
Data Processing

5.3.1  
Under View, make sure that you are in Data Analysis.
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5.3.2
Under File, load the first calibration standard.  After the chromatogram appears on the screen, check the baseline that the computer has drawn for each target peak.  The baseline should follow a path which would be expected if the analyte was not present.  To enlarge small areas of the chromatogram, draw a box around the area of interest with the left mouse button.  To return to the full screen, double click the left mouse button.  The area above this baseline and below the peak is the peak area.  If the baseline is not correct, it can be redrawn manually by the following techniques:

1.   To adjust starting and ending points of the baseline, click on integration, then draw baseline.  Next, click on the point where you want the new baseline to start, then double click on the point where you want the baseline to end.  The new baseline and peak area should now appear on the screen.

2.  To split peaks from the target peaks, click on integration, then split peaks.  Move the cursor to the point at which the peak split needs to go and click on the left mouse button.

5.3.3
The report is now ready to be printed.  This is achieved by clicking on Report then Print.

5.3.4
The procedure is then repeated for each calibration sample.

5.3.5
A calibration Acurve@ is then calculated for each analyte using all calibration levels.  This can be done by calculating response factors for each analyte at each calibration level.  The calibration factor is calculated by taking the amount and dividing by the area.  The average response factor is then calculated for each analyte over the different calibration levels.  The average response factor for each analyte is then entered in the Calibration Table which is under the Calibration heading.

6.0
Quality Control
6.1 
When determining average response factors for a calibration curve, the standard deviation should also be calculated.  The standard deviation divided by the average and multiplied by 100 is called the % Relative Standard Deviation (%RSD) or the correlation coefficient.  If the %RSD is above 20%, the response factor should be examined to determine if it is representative of the calibration range.  High or low points of the curve may need to be reanalyzed or discarded.
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6.2
Sample areas should be higher than the area of the lowest standard and lower than the area of the highest standard.  If the sample area is outside of the ranges demonstrated by your standards, it should be reanalyzed or taken as an estimate.

6.3
If the same calibration curve is frequently ran and adjustments to the instrument have not been made, a continuing calibration verification standard (CCV) may be ran to determine if the instrument is within calibration.  Any standard which is part of the calibration curve can be used as a CCV.  If the  CCV is within 10% of the expected concentration, recalibration is unnecessary.  If the CCV is outside of 10%, adjustments have been made to the instrument, or the calibration curve has not been ran within the last two weeks recalibration is necessary.

6.4
CCV=s should also be analyzed at a frequency of every 20 samples and at the end of every analytical run.  The CCV=s should be within 15% of the expected concentration.  

7.0 
Calculations

7.1
Response factor (RF) = Concentration of Standard/ Area of Peak

7.2
%RSD = (Standard Deviation of RF=s/ Mean of RF=s) X 100

7.3
CCV percent from expected = (Calculated Conc./ Expected Conc.) X 100

7.4  Final Solution Concentration of Sample = Area X RF 

7.5 Original Sample Concentration

 = Final Solution Conc. X Final Solution Volume X Dilution Factor
Amount of Sample (Volume for aqueous sample)

