
Analysis with the Pulsed Flame 
Photometric Detector (PFPD) 

Pesticide Applications



Organophosphorus Pesticides



#3
#1 1 ppb standard

P mode

OP Pesticide Detection Limits

10 ppb standard
S mode#1 #6#4

#3

• Two compounds detected at 1 ppb
• #1 with one P atom
• #3 with two P atoms
• Compare to 10 ppb in S mode



OP Pesticide Calibration Range

Sulfotepp Calibration in Phosphorus Mode
6-10 msec Phosphorus Gate

1 - 2000 ppb

R2 = 0.9997
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Simultaneous Phosphorus & Sulfur

Thiabendazole
(S only)
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• Compounds 1-10 contain both P and S
• Thiabendazole contains only S
• PFPD produces simultaneous, mutually selective 

phosphorus and sulfur chromatograms using 
Dual Gate Subtraction

No sulfur seen 
in the P 

chromatogram



Dual Gate Subtraction
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P-mode
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Channel 2 
P-Mode
Dual Gate Subtraction 

• Onion extract; no 
clean-up

• Large interfering 
sulfur background

• Ch1 – No subtraction
• Ch2 – sulfur 

background 
subtracted using 
PFPDView & Dual 
Gate Subtraction

OP Pesticides



PFPD-MS Tandem Configuration

OI 5380
PFPD

Split/Splitless
Injector

MS DB-5MS
30 meter, 0.25 mm ID, 0.25 μm film
1.0 mL/min He

DB-1
20 cm, 0.1 mm ID, 0.1 μm film
0.6 mL/min He

DB-5MS
30 cm, 0.25 mm ID
0.4 mL/min He



Coriander Spiked With 1-ppm Malathion

MS TIC

PFPD – P mode Malathion

The PFPD is used in parallel with the MS to identify RT of OP 
pesticides in the presence of complex background.



Broccoli Spiked With Method 614 Mix

MS

PFPD

MS TIC

PFPD – P modeSulfur interference 
removed using Dual 

Gate Subtraction

Dual Gate subtraction can also be used to remove interferences.



Ginger Extract With 10-ppb OP Pesticides

Stnd Mix
307 compounds
10 ppb

Ginger extract + 
307 compounds 
10 ppb
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Ginger extract + 
307 compounds 
10 ppb

Courtesy of Kinryo Electric, Japan



ginger_2ul_003.D
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Interference from ginger matrixGC/MS

PFPD – P mode

PFPD – S mode Sulfur compounds
w/ no matrix interference

Phosphorus compounds
w/ no matrix interference

Ginger Extract With 10-ppb OP Pesticides

Courtesy of Kinryo Electric, Japan
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Ginger Extract With 10-ppb OP Pesticides

GC/MS (scan mode）
TIC

P SS
O

O

Ethoprophos

GC/MS (scan mode）
EICP m/z 158 and 200            

No matrix interference with PFPD



Carbamate Pesticides



10-ppb Pebulate & Thiobencarb

• 2-μL injection; pulsed splitless mode
• Injector temperature 250°C
• HP-5 column, 30-m x 0.32-mm ID x 0.25-μm film
• 60°C for 1 minute, 20°C /min to 300°C, hold 1 minute

10 ppb Pebulate

10 ppb Thiobencarb



Calibration Curves 5 - 200 ppb

Calibration of Thiocarbamates
5 to 200 ppb (2uL Injections)

R2 = 0.9995

R2 = 0.9993
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Repeatability at 10 ppb

• 10 ppb pebulate RSD = 4.3% (n=10)
• 10 ppb thiobencarb RSD = 6.9% (n=10)

10 ppb Pebulate
RSD = 4.3%



Carbamates in Beef Fat

• 2-μL splitless injection – GC – PFPD
• Pebulate & Thiobencarb at 10 ppb or less

Beef Liver Extract
Unspiked

10 ppb Spike

100 ppb Spike

Pebulate Thiobencarb



Carbamates in Beef Muscle

Beef Liver Extract
Unspiked

10 ppb Spike

100 ppb Spike
Pebulate

Thiobencarb

• 2-μL splitless injection – GC – PFPD
• Pebulate & Thiobencarb at 10 ppb or less



Carbamates in Beef Liver

Beef Liver Extract
Unspiked

10 ppb Spike

100 ppb Spike

Pebulate Thiobencarb

Sulfur Compounds

• 2-μL splitless injection – GC – PFPD
• Pebulate & Thiobencarb at 10 ppb or less


