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Project Scope 

Convert Methods to GC-QQQ 

• Chlorinated Pesticides – Method 8081 

• Including Toxaphene 

• PCB Arochlors – Method 8082 

• Organo-Phosphorus Pesticides – Method 8141 

• Selected Semivolatiles – Method 8270 



Why are we doing this? 

• Eliminate matrix interferences 

• Achieve lower levels of detection 

• Simplify data review 

• Faster analysis times 



Typical Dual Column ECD Sample – Gamma BHC 

Method 8081 Chlorinated Pesticides 
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Multiple Reaction Monitoring (MRM) 
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What is a Transition? 

• Transitions consist of a Precursor ion – Collision Energy – Product Ion 

 

• In the previous example transitions would be: 

• 210  158 

• 210  191 

 

• Typically two transitions are used for each analyte  

• Transitions often abbreviated to MRM 

• Multiple Reaction Monitoring 

 

• Where do Transitions come from? 

• Develop your own 

• Transition Database 



G9250AA Transition Database 

1000 Compounds – up to Eight Transitions each 



Method 8081 

• Enough sensitivity to match ECD levels? 

• Linearity? 

• Meet MDL requirements 

• Eliminate interferences 



Enough Sensitivity? 

BHCs at 1 pg on-column 

181  109  181  145 



8081 STD 1.0 pg/ul 



Method 8081 IDL 



Pesticide Production Facility #1 On ECD 



Pesticide Production Facility #1 Sample on QQQ 



What about Multicomponent Analytes? 

• Method 8081: 

• Toxaphene 

• Chlorinated Camphene (over 600 individual congeners) 

• Chlordanes 

• Method 8082: 

• PCB Arochlors are mixtures of congeners (209 individual 
congeners) 

• Different isomers and different levels of chlorination 

 



Toxaphene Full Scan 



Toxaphene Product Ion Scan from 293 Precursor 



Toxaphene Product Ion Scan from 341 Precursor 



0.2 ng/ul Toxaphene Transition #1  293  257 



0.2 ng/ul Toxaphene Transition #2  341  305 



0.2 ng/ul Toxaphene Transition Overlay 



0.02 ng/ul Chlordane Transitions 



Arochlor Transitions 0.01 ng/ul 



Arochlor Transitions 0.01 ng/ul  



Arochlor Transitions 0.01 ng/ul 



Arochlor Transitions 0.01 ng/ul 





Details of Arochlor Identification and Quantitation 

• These were covered in a previous eSeminar by Dale Walker 

• Recording of this seminar is available at Agilent.com 

• Simply put “Dale Walker” in the search box 



EPA Method 8141 

• Organophosphorus Pesticides by GC/NPD or FPD 

• Easily met detection limit requirements 

 



OP Pesticide Transitions 0.1 ng/ul 



OP Pesticide Transitions 0.1 ng/ul 



OP Pesticide Transitions 0.1 ng/ul 



OP Pesticide Transitions 0.1 ng/ul 



EPA Method 8270 

• EPA methods are detector specific 

• If using a MS, by definition you are doing method 8270 

• This means: 

• 8270 Internal standards and surrogates 

• Meet all QC requirements 

• Initial calibration and continuing calibration checks 

• DFTPP tuning? 

• Still under discussion with EPA 

• 8270 allows tune criteria from manufacturer 



EPA Method 8270 on GC-QQQ 

• For now, we only look for targeted compound groups 

• Not the full 8270 list 

• Why? 

• The MSD single quad is the workhorse for general 8270 analysis 

• The QQQ is used when interference problems arise 

• The QQQ is used when lower detection levels are needed 

• The QQQ can also speed up data review and total analysis times 



8270 Soil Extract – Challenging matrix 



Typical spectrum from oil laden soil extract 



Benzo(a)pyrene? 

Extract primary ion: 252 

Result inconclusive 



Course of Action 

• Based on MSD single quad data, suspect PAH 
contamination 

• Only interested in 8270 regulated PAH’s 

• Set up GC-QQQ for targeted PAH analysis following 8270 
guidelines 

• ISTD’s and Surrogates 

• Meet QC Requirements 

• Prepare for low level (< 1.0 ppm) detection in complex 
matrix 

• Calibration range desired: 1.0 pg/ul – 1000 pg/ul (ng/ml) 































What Labs are currently doing 

• EPA Region 4 Athens, Ga 

• 8081, 8082 OC Pesticides and Arochlors 

• City of Tacoma Center for Urban Waters, Wa 

• Phthalates, Arochlors, PAH’s, some Phenols 

• Micro-extraction with LVI (MMI inlet) 

• EPA Region 6 Houston, Tx 

• Selected 8270 analytes – PAH’s etc. 

• EPA Region 10 Manchester (Seattle), Wa 

• Arochlors and selected 8270 analytes 

• EPA Region 8 Golden, Co 

• Expanded 8270 list (Fracking list) 



Conclusions 

• GC-QQQ offers excellent sensitivity compared to ECD 

• GC-QQQ greatly reduces interferences 

• Toxaphene and Arochlors can be handled as summations 
of transitions 

• Compound lists are easily customized with Transition 
Database 
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