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Environmental Applications

Polyaromatic Hydrocarbos (PAH’s) in Water

SPE Conditions
Procedure using GracePure™ C18-Max SPE 
tube, 500mg/6mL (part #5138767)

Sample Treatment-500mL of water and add 
75mL of 2-propanol, spiked with 20uL of 
PAH mixture at 2000ug/mL of each PAH, 
which corresponds to 40ug/500mL water, or 
80ppb of each PAH. 

Conditioning-2 X 5mL of methanol, then 5mL 
of 85% water/15% 2-propanol. 

Sample Application-Attach 75mL reservoir 
(part #210575) with a syringe adapter (part 
#210705)

and apply entire sample. Dry columns for 30 
minutes at full vacuum. 

Elution-Elute PAHs with 3 X 1mL CH2Cl2 
and adjusted the volume to 1mL by 
evaporating under a gentle nitrogen stream.

Without SPE

With SPE

Compound (PAHs from 
water)

PAH 
Standard 
(20uL 
Restedk 
standard/
1mL 
CH2Cl2)

12:51 run 
Run#1

% 
Recovery

Naphthalene 7243 6277 86.66%
Acenaphthylene 7277 6948 95.48%
Acenaphthene 7285 7110 97.60%
Fluorene 7304 7098 97.18%
Phenanthrene 7286 7109 97.57%
Anthracene 6786 6518 96.05%
Fluoranthene 6928 6751 97.45%
Pyrene 7295 7385 101.23%
Benzo(a)anthracene 7263 5389 74.20%
Chrysene 7331 4426 60.37%
Benzo(b)fluoranthene 7446 6873 92.30%
Benzo(k)fluoranthene 7542 4250 56.35%
Benzo(a)pyrene 7273 4548 62.53%
Indeno(1,2,3-cd)pyrene 10961 5675 51.77%
Dibenzo(a,h)anthracene 8886 4172 46.95%
Benzo(ghi)perylene 11357 3688 32.47%

GC Conditions

AT-5ms, part #15807, as follows: 
oven= 80°C (1min hold) to 160°C 
at 25°C/min, to 300°C
at 3°C/min, to 325°C (3 min hold) 
at 25°C/min, injector=270°C, 
FID=340°C, split 50:1, 14.0psig, 
helium,
linear velocity=28cm/sec (at 80°C). 
1.0uL injections were done via 
7683B autosampler. 
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Environmental Applications

Polyaromatic Hydrocarbos (PAH’s) in Soil

SPE Conditions
Procedure using GracePure™ C18-Max SPE 
tube, 500mg/6mL (part #5138767)

Sample Treatment-Weighed out 5 grams soil, 
spike with 80µg of each PAH, add 30mL 2-
propanol and homogenize. Filter with 75mL 
filter tube (part #210775). Bring up to 200mL 
with deionized water and shake. 

Conditioning-2 X 5mL of methanol, then 5mL 
of 85% water/15% 2-propanol.  

Sample Application-Attach 75mL reservoir 
(part #210575) with a syringe adapter (part 
#210705) and apply entire sample. 

Wash-2 X 500uL of 85% water/15% 2-
propanol. Dry columns for 10 minutes at full 
vacuum. 

Elution-Elute PAHs with 2 X 1mL CH2Cl2 
and adjusted the volume to 1mL by 
evaporating under a gentle nitrogen stream. 

GC Conditions

AT-5ms, part #15807, as follows: 
oven= 80°C (1min hold) to 160°C 
at 25°C/min, to 300°C at 3°C/min, 
to 325°C (3 min hold) at 25°C/min, 
injector=270°C, FID=340°C, split 
50:1, 14.0psig, helium, linear 
velocity=28cm/sec (at 80°C).

Without SPE

With SPE

Compound (PAHs from 
water)

Retention 
Time (min.)

PAH 
Standard 
Peak Area 
(40uL 
Restedk 
standard/1mL 
CH2Cl2)

Soil-40uL 
PAH in 
5grams 
soil-Peak 
Area

% 
recovery

Naphthalene 6.01 17598 16196 92.0%
Acenaphthylene 9.31 18061 17211 95.3%
Acenaphthene 9.84 18180 16687 91.8%
Fluorene 11.70 18483 16537 89.5%
Phenanthrene 16.36 18570 16450 88.6%
Anthracene 16.65 17263 14943 86.6%
Fluoranthene 24.09 17746 15669 88.3%
Pyrene 25.65 18830 16600 88.2%
Benzo(a)anthracene 35.07 18997 16882 88.9%
Chrysene 35.32 18941 17427 92.0%
Benzo(b)fluoranthene 43.20 19502 17976 92.2%
Benzo(k)fluoranthene 43.41 19686 18038 91.6%
Benzo(a)pyrene 45.41 19245 17272 89.7%
Indeno(1,2,3-cd)pyrene 52.26 22230 20893 94.0%
Dibenzo(a,h)anthracene 52.47 20755 19331 93.1%
Benzo(ghi)perylene 53.40 21730 18809 86.6%
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Environmental Applications

Polyaromatic Hydrocarbos (PAH’s) in Cereal
SPE Conditions
Procedure using GracePure™ C18-Max SPE 
tube, 500mg/6mL (part #5138767)

Sample Treatment-Weighed out 5 grams 
crushed toasted oat cereal, spike with 20µg 
of each PAH, add 30mL 2-propanol and 
homogenize. Filter with 75mL filter column 
(part #210775). Bring up to 200mL with 
deionized water and shake. 

Conditioning-2 X 5mL of methanol, then 5mL 
of 85% water/15% 2-propanol.  

Sample Application-Attach 75mL reservoir 
(part #210575) with a syringe adapter (part 
#210705) and apply entire sample. 

Wash-2 X 500uL of 85% water/15% 2-
propanol. Dry columns for 10 minutes at full 
vacuum. 

Elution-Elute PAHs with 2 X 1mL CH2Cl2 
and adjusted the volume to 1mL by 
evaporating under a gentle nitrogen stream. 

GC Conditions

AT-5ms, part #15807, as follows: 
oven= 80°C (1min hold) to 160°C 
at 25°C/min, to 300°C at 3°C/min, 
to 325°C (3 min hold) at 25°C/min, 
injector=270°C, FID=340°C, split 
50:1, 14.0psig, helium, linear 
velocity=28cm/sec (at 80°C).

Compound PAH Standard 
(20uL Restek 
standard/1mL 
CH2Cl2)

Cheerios (5-
grams) + 
10uL Restek 
PAH standard 
(per 0.5mL)

% 
Recovery

Naphthalene 8076 4576 56.7%
Acenaphthylene 8114 4422 54.5%
Acenaphthene 8123 4333 53.3%
Fluorene 8144 3991 49.0%
Phenanthrene 8124 3898 48.0%
Anthracene 7566 3466 45.8%
Fluoranthene 7725 4340 56.2%
Pyrene 8134 12862 158.1%
Benzo(a)anthracene 8098 3079 38.0%
Chrysene 8174 2970 36.3%
Benzo(b)fluoranthene 8302 3117 37.5%
Benzo(k)fluoranthene 8409 5228 62.2%
Benzo(a)pyrene 8109 3137 38.7%
Indeno(1,2,3-cd)pyrene 12222 4634 37.9%
Dibenzo(a,h)anthracene 9908 2998 30.3%
Benzo(ghi)perylene 12663 2031 16.0%

Without SPE

With SPE
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Environmental Applications

PCB’s in Salmon
SPE Conditions
Procedure using GracePure™ C18-Fast SPE 
tube, 1000mg/6mL (part #5138759)

Sample Treatment-Weigh out 2.5 grams 
salmon, spike with 2.5µg Aroclor 1242, add 
25mL acetonitrile, homogenize for 30 
seconds. Filter with 75mL filter tube (part 
#210775). Rinse salmon again with 5 mL
acetonitrile. Bring up to 100mL with 
deionized water. 

Conditioning-Rinse with 6mL hexanes, 6mL 
acetone, 2 X 6mL methanol, 2 X 6mL water. 

Sample Application-Attach 75mL reservoir, 
apply entire sample.

Wash-2 X 5mL water. Dry columns for 10 
minutes at full vacuum. 

Elution-Elute PCBs with 2 X 3mL 3% 
toluene/97% n-hexane. Evaporate solvent 
and reconstitute in 1mL n-hexane. 

GC Conditions

AT-5ms, 30m X 0.25mm ID, 
0.25um film, part #15807 
Oven=150°C (2 min)-300°C (8 
minutes) at 5°C/minute 
Injector=275°C, head 
pressure=15psig (per EPC-1000), 
linear velocity=25cm/second, 
flow=0.74mL/minute, split 
ratio=64:1, SGE FocusLiner with 
glass wool. 
Detector: ECD=310°C

Retention 
Time 
(min) for 
Std.

Aroclor 
1242 Std. 
(2.5ug/mL) 
Peak Area

C18HF 
(215430) 
Extract

C18HF 
Recovery

11.12 17031 2717 16.0%
12.72 31669 12253 38.7%
13.45 17950 7839 43.7%
14.59 57650 38061 66.0%
14.94 25207 16434 65.2%
15.25 13684 8928 65.2%
16.71 17749 15523 87.5%
17.20 18229 16186 88.8%
18.16 10481 10427 99.5%
18.32 20478 20802 101.6%
18.42 21631 21665 100.2%
19.06 17292 17849 103.2%
20.70 4475 5868 131.1%
21.77 4810 7920 164.7%
23.32 5293 4909 92.7%

With SPE

Without SPE
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Environmental Applications

Triazine Herbicides in Water
SPE Conditions
Procedure using GracePure™ C18-Fast, 
500mg/3mL, part #5138758 

Sample Treatment-Spiked 500mL of water 
spiked with 10ug each triazine herbicide 
(simazine, atrazine, propazine, 
terbuthylazine, and cyanazine).. 

Conditioning-2 X 2mL acetone, 2 X 2mL 
methanol, 2 X 2mL water. Column must not 
run dry!  

Sample Application- Attached a 75mL 
reservoir (part #210575) to the SPE tube with 
a syringe adapter (part # 210705) and 
aspirate the sample through the tube. 

Wash-5mL DI water. Dry column for 25 
minutes at full vacuum. 

Elution-Elute triazine herbicides with 3 X 1mL 
acetone. Adjust sample volume to 1mL by 
evaporating off acetone with a warm nitrogen 
stream. 

GC Conditions

Injected 1.6uL of above sample 
onto AT-5ms column, 30m X 
0.25mm ID, 0.25µm film thickness 
(part #15807) under the following 
conditions: oven=80°C (0 minutes)-
280°C (0 minutes) at 10°C/min, 
Inj=250°C, FID=310°C, 14.5psig 
helium, linear velocity=29cm/sec, 
flow=1.1ml/minute, split ratio=50:1, 
SVF=55mL/minute (all per Agilent 
6890).

With SPE

Without SPE

Triazine Herbicide
Retention Time 

(minutes)

Standard 
Peak 
Area

High Flow 
C18 
Extract 
Peak 
Area

Percent 
Recovery

Simazine 14.86 2344 1277 54%
Atrazine 14.96 2301 1947 85%
Propazine 15.03 2537 2434 96%
Terbuthylazine 15.29 2606 2694 103%
Cyanazine 17.59 2374 1967 83%
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Environmental Applications

Chlorinated Pesticides in Vegetables
SPE Conditions
Procedure using GracePure™ C18-Max SPE 
tube, 500mg/6mL (part #5138767)

Sample Treatment-Homogenize 5 grams 
green bell pepper with 25mL methanol, spike 
with 0.5µg each of 16 chlorinated pesticides. 
Filter with 75mL filter column (part #210775). 
Dilute to 200mL with DI water and shake. 

Conditioning-2 X 5mL methanol, then 5mL DI 
water.  

Sample Application-Attach 75mL reservoir 
(part #210575) with a syringe adapter (part 
#210705) and apply entire sample. 

Wash-5mL DI water. Dry column for 10 
minutes at full vacuum. 

Elution-Elute chlorinated pesticides with 2 X 
1mL n-hexane/CH2Cl2 (70:30), evaporated 
this to dryness and reconstituted with 1mL n-
hexane. 

GC Conditions

Capillary column part #15807, AT-
5ms, 30m X 0.25mm ID, 0.25µm 
film thickness. Oven=80°C (1min) 
to 100°C at 15°C/min, to 160°C at 
10°C/min, to 275°C at 5°C/min, 
column head pressure at 14.0psi 
on the EPC-1000, dead time of 
1.91 minutes, linear velocity of 
26cm/sec, flow=0.77mL/minute. 
The split vent flow 50 mL/minute, 
split ratio of 65:1, injector-250°C, 
ECD=310.

With SPE

Without SPE

Peak ID

Retention 
Time (min) Peak Area

Retention 
Time (min)

Peak Area 
per 1uL 
injection

Percent 
Recovery

a-BHC 16.05 46063 16.01 88061 52.31%
b-BHC 17.04 59975 17.00 68282 87.83%
g-BHC 17.30 60575 17.26 91262 66.37%
d-BHC 18.33 59755 18.29 75807 78.83%
Heptachlor 20.07 74949 20.03 114932 65.21%
Aldrin 21.46 60142 21.42 91516 65.72%
Heptachlor 

Epoxide 22.98 88131 22.94 101043 87.22%
Endosulfan I 24.43 83820 24.39 95358 87.90%
p,p'-DDE 25.23 67348 25.19 80951 83.20%
Dieldrin 25.47 72783 25.43 84646 85.99%
Endrin 26.30 70607 26.26 101810 69.35%
Endosulfan II 26.72 72973 26.68 88101 82.83%
p,p'-DDD 26.87 56557 26.83 65089 86.89%
Endrin Aldehyde 27.31 37431 27.27 79733 46.95%
p,p'-DDT 28.25 71065 28.20 75198 94.50%
Endosulfan 

Sulfate 28.32 58904 28.28 69970 84.18%

Green Pepper Extract 
(0.5ug/5g pepper) Standard Mix (0.5ng/uL)
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Environmental Applications

Chlorinated Pesticides in SoilSPE Conditions
Procedure using GracePure™ C18-Max SPE 
tube, 500mg/6mL (part #5138767)

Sample Treatment-Weighed out 5 grams dry 
soil, spike with 1µg each of 16 chlorinated 
pesticides, add added 25mL methanol and 
homogenize. Filter with 75mL filter column 
(part #210775). Dilute to 200mL with DI 
water and shake. 

Conditioning-2 X 5mL methanol, then 5mL DI 
water.  

Sample Application-Attach 75mL reservoir 
(part #210575) with a syringe adapter (part 
#210705) and apply entire sample. 

Wash-5mL DI water. Dry column for 10 
minutes at full vacuum. 

Elution-Elute chlorinated pesticides with 2 X 
1mL n-hexane/CH2Cl2 (70:30), evaporate to 
dryness and reconstitute with 1mL iso-
octane. 

GC Conditions

Capillary column part #15807, AT-
5ms, 30m X 0.25mm ID, 0.25µm 
film thickness. Oven=80°C (1min) 
to 100°C at 15°C/min, to 160°C at 
10°C/min, to 275°C at 5°C/min, 
column head pressure at 14.0psi 
on the EPC-1000, dead time of 
1.91 minutes, linear velocity of 
26cm/sec, flow=0.77mL/minute. 
The split vent flow 50 mL/minute, 
split ratio of 65:1, injector-250°C, 
ECD=310.

With SPE

Peak ID

Retention 
Time 
(minutes)

Soil extract-
C18-HC, 
500mg/8mL 
tube (part 
#255350) 

Chlorinated 
Pesticide 
Standard 
(1ng/uL)

Peak Area Peak Area
Percent 
Recovery

a-BHC 16.06 158448 286020 55.4%
b-BHC 17.06 165957 194744 85.2%
g-BHC 17.32 183511 287341 63.9%
d-BHC 18.35 221120 256677 86.1%
Heptachlor 20.09 169849 284632 59.7%
Aldrin 21.48 152652 254393 60.0%
Heptachlor Epoxide 23.00 206506 269834 76.5%
Endosulfan I 24.45 202110 258071 78.3%
p,p'-DDE 25.25 170622 235132 72.6%
Dieldrin 25.50 175712 226833 77.5%
Endrin 26.33 195974 207536 94.4%
Endosulfan II 26.75 208941 235161 88.9%
p,p'-DDD 26.89 130127 167842 77.5%
Endrin Aldehyde 27.34 158593 199430 79.5%
p,p'-DDT 28.27 187277 196553 95.3%
 Endosulfan Sulfate 28.34 141277 187194 75.5%

Without SPE


