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From Samples to Reports: Rapid Dioxins/PCBs
Analysis Using Low-Cost Automated Sample

Preparation

Introduction

Persistent organic pollutants (POPs) such as
polychlorinated dibenzo-p-dioxins (PCDDs),
dibenzofurans (PCDFs) and biphenyls (PCBs)
have been strictly regulated in many countries.
This has created a steady flow of samples
analyzed by small and large environmental,
food and government laboratories worldwide.
POPs sample processing is labor-intensive
and prone to error. Compliance with
regulatory procedures and accreditation
requirements can result in a lengthy method
validation effort. Strict quality assurance and
quality control (QA/QC) requirements apply,
and sample matrices can be very complex. In
many cases native background interferences
can be orders of magnitude higher than
analytes. Therefore, in most cases elaborate
sample cleanup is needed.

Automation of sample cleanup has focused on
reduction of background contamination via use
of a closed system and pre-packaged
disposable columns (often produced in clean
rooms). Automated programs via computer
and mechanically driven sample processing
channels with solvent pumps can reduce time
required of cleanup and can be run largely
unattended.

Since fully automated cleanup systems for
POPs can be quite expensive, a low-cost
automated alternative was developed that
requires less financial investment, while
having most of the same features (closed
system, pre-packaged columns). The system
is simple in design and uses stackable
columns. It uses a multi-pump to do all the
sample prep steps.

Instrumentation

m FMS, Inc. EZPrep Plus Dioxin & PCBs
sample preparation system with multi-pump

m FMS, Inc. SuperVap® 12 position 50 mL
Concentrator

m FMS, Inc. SuperVap® Vial Concentrator

m Agilent 7010B TripleQuad GC/MS/MS
System with J&W DB-5 GC Column, 60 m,
0.25 mm, 0.25 um

Consumables

m FMS, Inc. High-Capacity Acidic Silica
column

m FMS, Inc. Carbon column

m FMS, Inc. 6 g Basic Alumina column
m Fisher Hexane Pesticide Grade
m Fisher Toluene Pesticide Grade

m Relevant 3C PCDD/Fs and PCBs
isotope dilution and recovery standards

PLE

m 10 g inert Hydro-matrix® and spiked with
surrogates

m Sample placed in extraction cell
m Capped with disposable Teflon end caps

m Heated with 50% Dichloromethane/50%
Hexane for 20 min at 120 °C and 1500

psi
m Nitrogen flush to transfer analytes and
extract to 250 mL collection tubes

SuperVap Concentration

m Pre-heat temperature: 50 °C

m Pre-heat time: 5 min

m Heat in Sensor mode: 50 °C

m Nitrogen Pressure: 8 psi

m Solvent exchange to hexane

m Reduce sample volume to 1 mLs

Sample Clean Up

Procedure

Stage 1:

m Assemble columns in order high-capacity
acidic silica-carbon-alumina.

m Sample cartridge on top is used for
sample loading and hexane elution.

m Columns are conditioned with 40 mL of
hexane using multi-pump (waste).

m Samples are loaded across system and
eluted with 160 mL of hexane with multi-
pump (waste).

m Remaining solvent is removed with
nitrogen flush.
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Stage 2:
m Carbon and alumina columns are each individually eluted in reverse
direction with 40 mL toluene for collection with multi-pump.

m Two fractions are collected: Fraction 1 with PCDD/Fs and co-planary-
PCBs and Fraction 2 with mono- and di-ortho PCBs

m Total run time is about 40 min

m Low solvent volume of collected fractions reduces time required for
sample concentration

SuperVap Concentration

m Pre-heat temperature: 50 °C
Pre-heat time: 5 min

Heat in Sensor mode: 50 °C
Nitrogen Pressure: 8 psi

Reduce sample volume to 1 mLs

Vial Evaporator
m Reduce sample to 10 uL final volume under
1.5 psi nitrogen at 25 °C

Analysis 7010B Agilent TripleQuad GC/MS/MS

PCDD/Fs
Carrier gas helium 1.2 mL/min
Tinj= 300 °C split/splitless
Inject 1 mL sample
T-program: 130 °C 1 min hold
40 °C/min to 200 °C no hold
3 °C/min to 235 °C no hold
5 °C/min to 300 °C 13 min hold
Transfer line: 280 °C
lon source: 300 °C with Quad 1 and 2 at 150 °C

PCBs
Carrier gas helium 1.2 mL/min
Tinj= 280 °C split/splitless
Inject 1 mL sample
T-program: 130 °C 1 min hold
40 °C/min to 200 °C no hold
3 °C/min to 235 °C no hold
5 °C/min to 300 °C 9 min hold
Transfer line: 280 °C
lon source: 300 °C with Quad 1 and 2 at 150 °C
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Acceptable
nativesin pg spike IDC-1 IDC-2 IDC-3 IDC-4 IDC-5 IDC-6  Awerage RED %) window
23,78 TCDF 400.0 101.3% Ba.B% B2 90.6% 92.1% B0 90.8% B1% TORE-1305
23,78 TCDD 400.0 106.1% 94,45 B.8% 102.2%  101.1% 9275 98.3% LE% TORE-1305
1,23.7.8 PCDF 2000.0 97.8% 91.8% 9275 96.5% 97.8% 9295 94.9% 295 TORE-1305
234,78 PCDF 2000.0 95.9% 9275 B2 94.6% 97.2% 91.3% 94.1% 245 TORE-1305
1,23.7.8 PCDD 2000.0 97.7% 93.4% 91.3% 95.0% 95.5% 90.8% 93.9% 218% TORE-1305
1,2,3,4,7,8 HxCDF 2000.0 107 4% 92.0% B.6% 95.5% 97.0% 93.7% 96.4% LB TORE-1305
1,2,.3,6,7,8 HxCDF 2000.0 93.4% B7.5% B.1% 90.9% 92.3% BETH 90.3% 255 TORE-1305
23,4,6,7,8 HxCDF 2000.0 94.3% 9245 9125 93.0% 95.9% BoE% 92.7% 23% TOeE-13054
1,2,3.4,7,8 HxCDD 2000.0 112 3% 91.4% 9. 1% 95.9% 94.5% 919% 96.7% 21% TOeE-13054
1,236, 7,8 HxCDD 2000.0 96.8% 91.3% BB.6% BE.B BE.1% Ba0s 90.1% A1% TOeE-13054
1,2.3,7,89 HxCDD 2000.0 95.6% 101 2% BB 90.0% 92.1% 975% 94,25 Sise TORE-1305
1,237,859 HxCDF 2000.0 96.6% 90.6% 90.3% 92.5% 91.5% 90.0% 91.9% 275% TORE-1305
1,234,678 HpCDF 2000.0 99. 2% 9275 B.9% 92.6% 94.9% 9175 94.1% 295 TORE-1305
1,234,678 HpCDD 2000.0 96.3% 90.3% 91.8% 95,45 94,83 91.1% 93.3% 275% TORE-1305
1,234,789 HpCDF 2000.0 95.7% 93.6% = 92.5% 92.9% 90.0% 93.75% 21% TORE-1305
OCDD 4000.0 100.1% 99.0% 9895 102.0%  103.0% 98.1% 10025 19% TORE-1305
OCoF 4000.0 97.5% 94,05 9645 96.3% 9E.6% 95.2% 96.3% 17 TORE-1305

Table 1 - Native PCDD/Fs for Initial Demonstration of Capability - Native spike 400-4000
pg - native amounts reported as percent recovery of spike (extraction, cleanup, and
concentration - note that these are not 13C recoveries)

Acceptable
natives in pg spike D1 IDC-2 IDC-3 DG4 IDC5 IDGE  Awersse RSD [3) window
PCB-81 000 a2.7% 91.0% | 109.4% @ 0AO% | OLE% | 1041% | g1 7.5 2800-5200
PCE-77 20 0L4% 108% 105E% | 108.1% | 1005%  UIE% 05 4% 5% 2300-5200
PCB-123 2000 2.5 A% | @I% 1M 903%  907% | g 5 6% Z800-5200
PCE-118 2000 5% 919% | EI3% | W4 BOE%  92A% | el 0% 2800-5200
PCB-114 2000 MZ0% | M75% | 101F% 100 | 1BE% | 1004% 1065.8% 7.0% Z800-5200
PCE-105 2000 121%  1002% @ 99.6% | 9L1% | 1003%  8R1%  ogon a.2% 2800-5200
PCB-126 2000 001%  1060% @ S3.4% &S | 910% | 1057%  050% 2.4% Z800-5200
PCB-167 2000 7% MEA% | 10LM | BA1%  125% 1050 | og% 1% 2800-2200
PCB- 156 2000 2% L3 | S.0% | G21%  953% | 93P | wmae 23% Z800-5200
PCB-157 000 a7 WEA% | 91.7% | EOE% @ O6AE%  964% | gngw B0 2800-5200
PCB- 165 00 a5.2% Mm% | BI4% | BLT% | ER4% | 90.6% | gnow a5 2800-5200
PCB- 18 2000 a% WM | O41% A% G5A% | 9% | gggwn 20 2800-5200

Table 2 - Native PCBs for Initial Demonstration of Capability - Native spike 400-
4000 pg - native amounts reported as percent recovery of spike (extraction,
cleanup, and concentration - note that these are not 13C recoveries)
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ra tive

MDL study spike ppT ppE ppT ppt ppt ppt ppt ppt ppT PPt

ppt MDOL-1 MDL-2 MDL-3 MDOL-4 MDOL-5 MDL-& MDL-7 MB STDEW MDL
2.3,7,8 TCDF 0z 019 0.18 (1] 02 .20 0.1 020 o1 iz 005
23,78 TCDD 02 013 0.19 [i%31 02 17 [i] 019 0.00 e 0.06
1.23,7 & PCDF 10 093 0% L17 106 106 1.06 o0 003 i) 0.26
2,3,4,7 8 PCDF 10 1.00 0.9 L4 102 0.99 1.0 na3 0.02 i) 013
1,23,7 & PCDD 10 095 0.9z 09 109 097 1.m 0w o1 s 0.18
1,234,758 Hx CDF 10 106 1.0 L7 107 106 1.08 101 0oz e 0.8
1,2.3,6,7,8 Hx CDF 10 104 1.05 Lm 105 0.95 0.4 113 0.0z o (1%}
2,346,758 Hx CDF 10 106 1.08 1m 105 1.03 1.05 oW oz i) 011
1,234,758 HxCDD 10 0839 1.0 115 115 1.00 1.1 117 0oz RF) 0.37
1,2,3,6,7,8 HCDD 10 109 1.4 Lz 107 107 0.: 124 o1 w08 0.26
1,237 59 HxCDD 10 092 0.0 Lo 104 .90 0.8 1m o1 i) 0.26
1,237 89 HxCDF 10 033 091 L] 093 107 1.m 11 005 s 0.16
1,234 57,8 HpCDF 10 103 0. LM 102 104 1.4 0% 0oz o i
1,234 ,5.7,8 HpCDD 10 113 0.9 101 124 101 0.3 110 0.0z o1 036
1,23,4,78,9 HpCDF 10 105 1.07 1m o9 111 1.19 oo o7 m 0.7
oCDD 20 205 248 225 237 229 i) 2.8 003 o 0.62
OCDF 20 238 1.97 10 213 202 234 zm 0.5 014 0.4

Table 3 - Native PCDD/Fs Method Detection Limit in pg/g - extraction, cleanup, and

concentration -
MDL study native ppt ppt ppt ppt ppt ppt ppt ppt ppt ppt
spike (ppt) MDL-1 MDL-2 MDL-3 MDL4 MDL-5 MDL-6  MDL-7 MEBE STDEV MDL
PCE-81 10.00 1060 11.25 10.95 1105 11.10 1220 1115 0.00 0.62 1.95
PCE-77 10.00 1129 12.46 1151 1201 12.30 1148 10.94 0.00 0.80 2.50
PCB-123 10.00 11.44 12.14 1.4 1105 11.64 1212 10.54 1.68 0.73 2.30
PCE-118 10.00 1143 13.51 12.80 12.30 14.89 11.15 11.11 1.75 1.55 491
PCE-114 10.00 1273 11.39 11.18 11.42 11.63 12.01 11.89 1.4 078 2.46
PCE-105 10.00 1180 12.26 11.73 1180 12.88 1271 1183 1.58 0.87 2.75
PCB-126 10,00 1310 12.34 130 13.08 14.18 1368 12,65 0.00 125 3.93
PCB-167 10.00 9.96 11.26 11.14 10.99 12.04 1173 11.50 0.00 0.76 2.37
PCB-156 10,00 1115 11.39 10.78 11.14 11.07 1180 11.24 0.00 052 1.64
PCB-157 10.00 11.78 11.97 1163 1162 11.90 1279 11.45 2.55 069 2.16
PCE-169 10.00 1111 11.53 12.97 1381 12.24 12.45 11.14 0.74 114 3.57
PCE-1B9 10.00 1119 11.03 10.90 1115 10.90 11.35 11.26 0.00 042 1.33

Table 4 - Native PCBs Method Detection Limit in pg/g — extraction, cleanup,
and concentration -
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Channel-1 Channel-2 Channel-3 Channel-4 Channel-5 Channel-6 Awverage STDEV

RSD (%)

2.378TOF 107 &5 91 91 86 &7 52 7.7 B4
2378 TDD 102 k2 =] -1 83 &7 %1 [} 7.1
1,22.7.8 PODF 7 &5 &5 el 92 3 =] (%] 7.1
2347 8PODF 100 52 k1] 81 53 50 91 62 (%3
1,227.8 PDD 102 57 ) 81 93 3 93 7.3 78
1,234.7,8 He(DF 97 S0 2] 19 32 &8 &5 L1 57
1,232,678 Hc(DF 95 52 B2 83 87 89 53 52 ]
2.34,6,7,8 Hc(DF 102 w0 &5 &7 a7 &3 i ] &3 59
1,234.7,8 (DD 100 91 85 85 88 &5 @ 53 ]
1,22,6,7,8 HaDD 103 %2 a7 85 87 2 =0 71 7.5
1,232.7.8,9 HoODF 100 ki) a5 -x} - a2 87 T8 85
1,234,678 Hp(DF 85 73 71 74 86 &0 7B a4 82
1,234,678 HpDD S0 82 78 75 85 76 &2 65 8.0
12324789 Hp(DF L &5 0 Eel & e 82 51 6.1
oD TE T8 78 72 85 TE 78 4.6 &0

Table 5 - 13C PCDD/Fs percent recoveries across extraction, cleanup, and
concentration - no matrix

Channel-1 Channel-2 Channel-3 Channel-4 Channel-5 Channel-6 Average STDEV  RSD (%)

PCB-81 101 102 99 98 99 100 100 1.5 1.5
PCB-77 113 103 102 99 100 103 103 5.0 4.8
PCB-123 98 95 95 90 94 96 95 2.7 2.8
PCB-118 100 94 95 93 96 101 97 3.3 3.4
PCB-114 97 94 94 89 94 96 94 2.8 2.9
PCB-105 96 94 93 90 94 95 94 2.1 2.2
PCB-126 96 85 89 84 86 92 89 4.6 5.2
PCB-167 94 91 90 85 90 92 90 3.0 3.3
PCB-156 93 90 90 91 89 87 90 2.0 2.2
PCB-157 93 91 87 85 88 90 89 2.9 3.3
PCB-169 98 90 88 85 88 93 90 4.6 5.1
PCB-189 88 85 83 81 82 85 84 2.5 3.0

Table 6 - 3C PCBs percent recoveries across extraction, cleanup, and
concentration - no matrix
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Cod oil Pumpkin oil Corn oil
Nativesin pg Channel-1  Channel-2  Channel-3 Channel-4  Channel-5  Channel-6
2,3,7,8TCDF 33 0.1 0.1 0.4 02 0.1
237, 8TCOD 0.1 03 0.2 0.1 0.0 0.2
1,2,3,78 PQDF 0.5 1.0 0.1 0.3 06 L6
2,3,478 PODF 1.4 1.1 0.4 0.4 06 L5
12,378 PDD 0.7 0.1 0.4 03 0.7 0.8
1,2,3,678 Hx(DF 21 0.2 2 0.6 02 LE
1,2,3,47,8 Hx (DF 2.0 0.2 21 0.6 02 L7
23,4678 Hx(DF 2.0 0.7 Ly 0.7 0.2 LE
1,2,3,47 8 Ha DD 2.3 1.2 L0 0.6 1.2 2.8
1,2,3,67,8 Hx DD 2.2 1.2 0.9 0.4 11 2.4
1,2,3,78,9 K (DD 22 1.2 0.9 03 09 2.4
1,2,3,7,8,9 Hx(DF 21 1.3 0.6 0.3 02 2.2
1,2,3,47,8,3 Hp(DF L1 0.5 0.2 0.2 07 L1
1,2,3,46,7,8 Hp(DF 0.3 0.2 0.5 0.2 03 L&
1,2,3,46,7 8 Hp (DD 0.8 0.5 0.4 0.2 0.1 1.0
OmF 0.6 24 0 0.4 1.0 4.2
omo 1.2 0.0 0.5 0.6 07 0.1

Table 7 - Native PCDD/Fs in oils - cleanup and concentration - 2.5 g oil - data in pg

Codoil Pumpkin oil Corn oil
13C recoveries (%) Channel-1  Channel-2  Channel-3 Channel-4 Channel-5 Channel-6
2,3,7,8TCDF 95 57 53 91 9 98
23,7, 8TDD 101 34 =) 9% 84 106
1,2,3,7,8 PCODF 92 84 81 93 75 92
2,3,4,7,3 PCDF 33 g3 28 101 81 106
1,2,3,7,3 PCDD 97 57 57 101 20 105
1,2,3,47,8 Hx(DF 20 72 74 52 74 &
1.2.3.67.8 Hx(DF 99 91 S0 gg 86 95
2,3,4,67,8 Hx(DF 35 85 84 31 80 )
1,2,3,47,8 Hx (DD 85 78 74 73 70 85
1,2,3,67,8 Hx (DD 104 95 93 110 57 95
1,2,3,7,8,9 He(DF 95 85 24 94 22 2
1,2,3,46,7,8 HpCDF 82 75 71 73 74 75
1,2,3,46,7,8 Hp DD 83 78 75 1] 7% 95
1,2,3,47,8,9 Hp CDF 52 73 73 85 7% £
ooD 74 71 74 77 2 51

Table 8 - 13C PCDD/Fs in oils - cleanup and concentration - 2.5 g oil - recoveries in %
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Cod ail Pumpkin oil Corn oil
Natives in pg Channel-1 Channel-2 Channel-3 Channel-4  Channel-5 Channel-6
PCB-81 0.0 0.0 0.0 0.0 0.0 0.0
PCB-77 0.0 0.0 0.0 0.0 0.0 2.4
PCB-123 787.8 854,0 182.4 195.5 6.1 1.0
PCB-118 5858.0 5451.8 150.5 178.5 17.5 13.5
PCB-114 161.4 102.5 0.0 0.0 0.0 0.0
PCB-105 2027.4 1339.8 £6.1 736 6.9 4.1
PCB-126 7.2 5.6 8.7 0.0 2.4 5.5
PCB-167 3579.5 3409.8 7.7 3.3 0.0 0.0
PCB-156 1261.0 1153.8 1.9 15.1 15.0 3.7
PCB-157 253.7 244.4 33.5 7.9 4.7 3.0
PCB-169 0.0 0.0 0.0 0.0 0.0 0.8
PCB-189 0.0 0.0 7.9 5.6 0.0 0.0

Table 9 - Native PCBs in oils - cleanup and concentration - 2.5

g oil - data in pg
Cod oil Pumpkin oil Corn oil
13C recoveries (%) Channel-1 Channel-2 Channel-3 Channel-4 Channel-5 Channel-6
PCB-81 52 51 83 87 82 L
PB-77 57 58 82 83 87 52
PCB-123 73 g6 80 75 73 75
PCB-118 50 50 57 87 ) &3
PCB-114 81 50 56 &0 50 &0
PCB-105 77 84 85 76 78 74
PCB-126 33 100 B 57 56 102
PCB-167 83 57 85 83 84 78
PCB-156 3 53 85 75 73 73
PCB-157 30 £l 85 81 73 73
PCB-169 83 g6 75 g6 77 77
PCB-189 72 75 74 74 73 74

Table 10 - 13C PCBs in oails - cleanup and concentration - 2.5 g oil
- recoveries in %
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Natives (pg) Feed-1 Feed-2 Soil-1 Soil-2 MB
2,3,7,8 TCDF 0.0 0.0 3.1 3.0 0.1
2,3,7,8 TCDD 0.0 0.0 3.0 5.8 0.1
1,2,3,7,8 PCDF 0.0 0.0 4.7 6.0 0.1
2,3,4,7,8 PCDF 0.0 0.0 3.0 2.7 0.1
1,2,3,7,8 PCDD 0.0 0.0 3.9 7.3 0.0
1,2,3,4,7,8 HxCDF 0.0 0.0 19.1 11.7 0.0
1,2,3,6,7,8 HXCDF 0.1 0.1 7.5 37.9 0.0
2,3,4,6,7,8 HXxCDF 0.1 0.0 0.0 7.2 0.7
1,2,3,4,7,8 HxCDD 0.1 0.0 18.8 0.0 0.6
1,2,3,6,7,8 HxCDD 0.0 0.0 19.7 14.5 0.2
1,2,3,7,8,9 HxCDD 0.2 0.1 5.4 15.2 0.5
1,2,3,7,8,9 HXCDF 0.2 0.0 4.4 0.6 0.0
1,2,3,4,6,7,8 HpCDF 0.2 0.1 69.9 76.1 0.0
1,2,3,4,6,7,8 HpCDD 0.1 0.0 400.7 465.4 0.0
1,2,3,4,7,8,9 HpCDF 0.2 0.0 145.0 164.3 0.2
ocbD 1.4 1.4 6738.4 6522.4 0.5
OCDF 0.0 0.0 239.4 276.4 0.9

Table 11 - native PCDD/Fs - extraction, cleanup, and concentration - 5¢g feed
and 10g soil - MB = method blank

13C recoveries (%) Feed-1 Feed-2  S5oil-1 50il-2 MB
2,3,7,8 TCDF 73 83 89 106 111
2,3,7,8 TCDD 80 91 B6 85 93
1,2,3,7,8 PCDF 77 30 57 90 74
2,3,4,7,8 PCDF 80 74 98 86 96
1,2,3,7,8 PCDD 83 72 50 74 70
1,2,3.4,7,8 HxCDF 103 84 80 74 83
1,2,3,6,7,8 HxCDF 91 70 82 71 87
2,3,4,6,7,8 HxCDF 82 72 B3 71 100
1,2,3,4,7,8 HxCDD 30 71 103 84 116
1,2,3,6,7,8 HxCDD 91 72 105 88 106
1,2,3,7,8,9 HxCDF 94 93 54 91 120
1,2,3,4,6,7,8 HpCDF 57 73 71 84 73
1,2,3,4,6,7,8 HpCDD 91 95 77 103 85
1,2,3,4,7,8,9 HpCDF 93 81 92 97 78
ocDD 78 73 71 g2 72

Table 12 - 13C PCDD/Fs - extraction, cleanup, and concentration - 5g
feed and 10g soil - MB = method blank
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Natives (pg)}  Feed-1 Feed-2 Soil-1 Soil-2 MB
PCB-B1 0.0 0.0 0.0 0.0 0.00
PCB-77 17.8 25.6 29.8 33.6 0.15
PCB-123 0.0 0.0 64.2 83.1 0.10
PCB-118 89.3 85.0 492.8 515.6 0.00
PCB-114 0.0 0.0 0.0 0.0 0.00
PCB-105 3.8 35.0 231.2 249.8 0.50
PCB-126 0.0 0.0 19.0 17.3 115
PCB-167 12 9.7 237.1 252.2 0.00
PCB-156 0.0 0.0 0.0 0.0 0.00
PCB-157 0.0 0.0 0.0 0.0 2.90
PCB-169 0.0 0.0 5.5 12.3 0.55
PCB-189 8.1 6.3 0.0 0.0 0.00

Table 13 - native PCBs - extraction, cleanup, and concentration - 5g feed and 10g
soil - MB = method blank

13C recoveries (%) Feed-1 Feed-2 Soil-1 Soil-2 MB
PCB-81 74 85 83 105 73
PCB-77 73 87 93 115 89
PCB-123 75 113 72 77 79
PCB-118 81 84 70 73 88
PCB-114 82 30 74 81 83
PCB-105 75 80 82 71 84
PCB-126 79 93 106 83 86
PCB-167 75 94 75 81 75
PCB-156 74 77 72 72 73
PCB-157 76 75 75 71 75
PCB-169 95 78 76 74 B8
PCB-189 71 81 79 75 75

Table 14 - 13C PCBs - extraction, cleanup, and concentration - 5g
feed and 10g soil - MB = method blank
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Agilent 7010B
TripleQuad

-
L e LN

CT LY

o

EZPrep Plus Dioxins & PCBs Sample
Preparation System

Conclusions

This work shows the feasibility of automation in POPs cleanup.
The system can be set up at low cost and is an alternative to
other more expensive fully automated clean up equipment. An
important feature is also that no dichloromethane is used.
Hexane and toluene guarantee an efficient and quick cleanup.
Pre-treatment of samples with, e.g., an acid wash, is not
necessary when choosing an acidified silica column with
sufficient oxidizing capacity.

Combined with the Agilent 7010B TripleQuad GC/MS/MS, the
simple, versatile system guarantees same morning or afternoon
POPs analysis.

For more information contact FMS:
FMS, Inc.

900 Technology Park Drive
Billerica, MA 01821, USA

Phone : 1-617 393-2396

Fax: 1-617 393-0194

Email: onlineinfo@fms-inc.com
Web site: www.fms-inc.com



