Analysis with the Pulsed Flame
Photometric Detector (PFPD)

Pesticide Applications
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OP Pesticide Detection Limits

» Two compounds detected at 1 ppb

o #1 with one P atom A OUASHLSALTE 105
* #3 with two P atoms 10 ppb standard
» Compare to 10 ppb in S mode #1 S mode #4 #6
AlB1 A, (DUALCHNLWPFILTE~2\PDUALODZ.D)
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OP Pesticide Calibration Range

PFPD Response (Area Cnts)
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Sulfotepp Calibration in Phosphorus Mode
6-10 msec Phosphorus Gate
1 -2000 ppb

R?=0.9997
(Polynomial fit
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Simultaneous Phosphorus & Sulfur

PFPD 4 ’ Compound ppb
Phosphorus mode 1  Methamidophos 100
= 6 2  Acephate 60
3 9 3 Dimethoate 60
. 10 4  Diazinon 60
Ml 2 k N A 5  Chlorpyrifos-Me 50
PEPD | — ‘H\S(' 1 6  Chlorpyrifos 50
No sulfur seen .
Sulfur . 7  Disulfoton 50
q . in the P sulfone
moae Thiabendazole chromatogram -
(S only) 8  Ethiohn 60
™ A 9  Phosmet 100
—= e — 10 Azinphos-Me 150
» Compounds 1-10 contain both P and S >
 Thiabendazole contains only S Plus
* PFPD produces simultaneous, mutually selective Thiabendazole ~ 1 ppm
phosphorus and sulfur chromatograms using (sulfur only)

Dual Gate Subtraction
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Dual Gate Subtraction

AIB1 A, (F\APPLIC~2\SIG10031.D)

15 3 Channel 1 » Onion extract; no
I ' clean-u

0 2 P-mode ) 1P _
~ No Dual Gate Used 2  Large interfering

30 sulfur background

* Ch1l - No subtraction
e Ch2 —sulfur
background
R subtractgdusing
AIB2 B, (F\APPLIC~2\SIG10031.D) PFPDView & Dual

Channel 2 Gate Subtraction
P-Mode
Dual Gate Subtraction
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17197
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- OP Pesticides
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PFPD-MS Tandem Configuration

s A

Split/Splitless Ol 5380
Injector PFPD
DB-5MS

30 cm, 0.25 mm| ID

(@ 0.4 mL/min He

I
| |\
m MS DB-5MS
30 meter, 0.25 mm ID, 0.25 um film

1.0 mL/min He

/

DB-Y

20 cm, 0.1 mm ID, 0.1 um film

I PLL 0.6 mL/min He Oty S5




Coriander Spiked With 1-ppm Malathion

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

I
MS TIC
: I\J\ Ihdldhiill. h I-I.'\-. SEus s LA.‘LMIAI[JL.IIL .'-I-I. r'._.;:.ﬂ;..a."tﬁﬂl:n. JUf‘LJ\’FM
10.00 2000 a0.00
PFPD — P mode

« Malathion
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Broccoli Spiked With Method 614 Mix

Dual Gate subtraction can also be used to remove interferences.

MS TIC

L i
10.00 20.00 S0.00

Sulfur interference PFPD — P mode

removed using Dual

Gate Subtraction

—
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10.00

T I T
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Ginger Extract With 10-ppb OP Pesticides

TIC: STD10ppb_001.D _
GC/MS Stnd Mix
40000 307 compounds
| W T WCTRPRE W PRIV R W
10.00 20.00 30.00

TIC: ginger_001.D
Ginger extract +

15407 307 compounds
1e+07 10 ppb
5000000
10.00 20.00 30.00
p_10ppbstd_001.D
PFPD — P mode Stnd Mix
’ 307 compounds
1000000 i) . o A . ppb
' " 10.00 20.00 " 30.00
: p_ginger_01.D

Ginger extract +
307 compounds
10 ppb

5000000 ]

1000000 |, |
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Ginger Extract With 10-ppb OP Pesticides

_ Interference from ginger matrix
gi
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’ w/ no matrix interference
300000
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Ginger Extract With 10-ppb OP Pesticides

. 2 e
S—Ps 2 S
‘ Ethoprophos GC/PFPD ( P mode S 2
GC/MS (scan mode ) L o P ( )18 _ g &
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No matrix interference with PFPD



Carbamate Pesticides
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10-ppb Pebulate & Thiobencarb

o 2-uL injection; pulsed splitless mode

e Injector temperature 250°C

e HP-5 column, 30-m x 0.32-mm ID x 0.25-um film

e 60°C for 1 minute, 20°C /min to 300°C, hold 1 minute

_AIB1 A (CARBAM~1WPEBRETH~2\PBTHOOZ4.[Y)
15 u¥

200

e 10 ppb Pebulate

=]

510 10 ppb Thiobencarb

400
300
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Calibration Curves 5 - 200 ppb

PFPD Response (Area Cnts)
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Calibration of Thiocarbamates
5to 200 ppb (2uL Injections)

e

R?=0.9995

0 50 100 150
Concentration (ppb)

¢ Pebulate ® Thiobencarb

200

R2=0.

250
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Repeatability at 10 ppb

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

1 AlB1 A, (CARBRBEEFDOZS.00)
1 AlB1 A, (CARBSMBEEFOOZY.CO
1 AlIB1 A, (CARBMBEEFOOZE.00
1 AlB1 A, (CARBPBEEFDDZ1.00
1 AlB1 A, (CARBSMBEEFOOZ3.00
1 AlB1 A, (CARBSMBEEFOO35.00
O AlB1 A, (CARBHBEEFOOST.0) 10 ppb PebUIate
1 AlB1 A, (CARBSMBEEFOOZ9.00
T AIB1 A, (CARBMBEEFO041.0) RSD =4.3%
——  AlB1 A, (CARBSMBEEFOO43.00
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Carbamates Iin Beef Fat

o 2-uL splitless injection — GC — PFPD
e Pebulate & Thiobencarb at 10 ppb or less

AlBT A, (CARBAM~TWWEBETH~BEEFO133.00)

15 uv Beef Liver Extract
1 l Unspiked
100 — ———

T s | | T
G 7 2 g 10 11 12 12

AIB1 A, (CARBAM~TWWEBETH~ZBEEFOO7 1.0

10 ppb Spike

15 ulf
175
160
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AIBT A, (CARBAM~TWWEBETH~BEEFO127 .00

100 ppb Spike

15 uf
[=julu]
P Pebulate “ Thiobencarb
200 . ) " 4 et

s} 7 =) g 10 11 12 13




Carbamates in Beef Muscle

o 2-uL splitless injection — GC — PFPD
e Pebulate & Thiobencarb at 10 ppb or less

AlB1 A, (CARBAM~T\WWEBETH~BEEFO131.00)

15 wv Beef Liver Extract
ZD@ i A | | Unspiked
150
100 . . i . . . . : . . .

T T T T T T T T
g G =] 10 12

AlB1 A, (CARBAM~TV\WWEBETH~BEEFOO45.0)

15 uif 10 ppb Splke

250
200
150 ¢ Vi b gt e e st

I T T T T T T T T T T T
g G =] 10 12

AlB1 A, (CARBAM~1PEBETH~VBEEFO125.00 .
100 ppb Spike

15 uv-z
750 Pebulate
500 Thiobencarb
250 3 . . ot
a & a T aw g
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Carbamates in Beef Liver

o 2-uL splitless injection — GC — PFPD
e Pebulate & Thiobencarb at 10 ppb or less

15 uf
250 |

Sulfur Compounds Beef Liver Extract

Unspiked

200
150

15 uf
250

10 ppb Spike

200
T T T T T T T ' T T T T T T T T T T T T
=] 2 10 12

4

ppb Spike

15 v 100
50
500 Pebulate Thiobencarb
2580
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