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--0,1Acrylamide

--0,5Vinyl chloride

--0,1Epichlorohydrin

25250,5Pesticides total

25250,1
Pesticides
(single component)

251031,2-Dichloroethane

25251Benzene

2510100Trihalomethanes total

Trichloroethene
Tetrachloroethene

251010
TRI / PER

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Indeno(123cd)pyrene

25250,1PAH: 4  PAH

25250,01Benzo(a)pyrene

trueness / precision (%)
limit of detection

(% param. value)

parametric value
(µg/l)

markCouncil Directive 98/83/EC

Organic compounds in Council
Directive 98/83/EC (drinking water)
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Procedure according to EN ISO 17993:2003

Determination of 15 polycyclic aromatic hydrocarbons (PAH) by HPLC

� sampling in 1L-brown glass bottle

� addition of 25 ml hexane

� stirring 1 h at 1000 rpm

� hexane extract separated, dried and concentrated

� analysis using HPLC

Modified procedure:

� internal standard

� identification and quantitative analysis using GC-MS

Analytic system: Shimadzu QP-2010 with autosampler AOC-5000

Determination of PAH – Procedure
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GC parameters:
� injection volume: 2  µl

� high pressure injection: 300 
kPa

�time: 1min

Determination of PAH – Procedure
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MS parameters:

277,10247,05276,10Benzo(ghi)perylene

277,05274,05276,10Indeno(123cd)pyrene

126,05250,05252,05Benzo(k)fluoranthene

126,00250,05252,05Benzo(b)fluoranthene

126,05250,05252,05Benzo(a)pyrene

ID 2ID 1Target

Determination of PAH – System 
parameters MS
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10 level calibration:
� range:

1 – 1000 ng/l

� parametric value:

10 ng/l

Concentration determined
10 ng/ml

Determination of PAH – Calibration
of Benzo(a)pyrene 1
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5 level calibration:
(for routine range)

� range: 1 – 100 
ng/l

� parametric value: 10 ng/l

Determination of PAH – Calibration
of Benzo(a)pyrene 2
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10 level calibation:
� range:

1 – 1000 ng/l

� parametric value:

100 ng/l

(total PAH)

concentration determined
100 ng/ml

Determination of PAH – Calibration
of Benzo(b)fluoranthene
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Standard: 3,00 ng/ml (4 repetitive measurements)

2,30,062,650Benzo(ghi)perylene

4,20,102,375Indeno(123cd)pyrene

7,50,192,525Benzo(k)fluoranthene

2,70,083,000Benzo(b)fluoranthene

3,00,082,700Benzo(a)pyrene

Standard deviation
(%)

Standard deviation (ng/ml)Mean value (ng/ml)

Recovery rate (each 3 repetitive measurements)

9,8

9,8

12,3

10,8

12,0

MV (ng/l)

Water added 10 ng/l

0,71

0,38

0,35

0,52

0,55

Std Dev. (ng/ml)

7,2

3,9

2,8

4,8

4,6

Std Dev. (%)

Water added 100 ng/l

9,811112Benzo(ghi)perylene

1012112Indeno(123cd)pyrene

6,97,5109Benzo(k)fluoranthene

2,93,0104Benzo(b)fluoranthene

2,93,1106Benzo(a)pyrene

Std Dev. (%)Std Dev. (ng/ml)MV (ng/l)

Determination of PAH – Reliability
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Procedure according to DIN 38407 F9-1 or EN ISO 
10301 (VHH):

Determination of Benzene using headspace analysis

� sampling without air bubbles

� 10 ml sample in headspace vial

Modified procedure:

� Detection using MS

Analytic System: Shimadzu QP-2010

Headspace Perkin Elmer HS 40 (Software control
by GCMSsolution software)

Determination of Benzene –
Procedure
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Autosampler: Perkin-Elmer HS 40

Parameters:

� sample temperature: 80 °C

� time: 60 min

� needle temperature: 100 °C

� transferline temperature: 100 °C

� injection time: 0,1 min

Determination of Benzene –
System parameters Autosampler
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GC parameters:

Determination of Benzene –
System parameters GC
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MS parameters:

Determination of Benzene –
System parameters MS
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10 level calibration:
� range:

0,1 – 10 µg/l

� parametric value:

1 µg/l

Concentration determined

2 µg/l

Determination of Benzene –
Calibration curve 1
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5 level calibration:

(in lower range)

� range: 0,1 – 1 µg/l

� parametric value:  1 µg/l

Reliability:

Standard: 0,25 µg/l

(5 meas.)

� mean value: 0,257 µg/l

� Std Dev.: 0,007 µg/l (= 2,8 %)

Standard: 0,5 µg/l (10 
meas.)

� mean value: 0,491 µg/l

� Std Dev.: 0,027 µg/l (= 5,5 %)

Abb.: Standard 0,25 µg/l

Determination of Benzene –
Calibration curve 2
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Procedure according to EN ISO 10301:

Determination of 1,2-Dichloroethane using headspace analysis

� sampling without air bubbles

� 10 ml sample in headspace vial

Modified procedure:

� Detection using MS

Analytic system: Shimadzu QP-2010

Headspace Perkin Elmer HS 40

Determination of 1,2-
Dichloroethane – Procedure
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Autosampler: Perkin-Elmer HS 40

Parameters:

� sample temperature: 80 °C

� time: 60 min

� needle temperature: 100 °C

� transferline temperature: 100 °C

� injection time: 0,2 min

Determination of 1,2-
Dichloroethane – Autosampler

D
ri
n
k
in
g
W
a
te
r



Dr. Thomas Wirkner (Dipl. Chem.)

GC parameters:

Determination of 1,2-Dichloroethane 
– System parameters GC
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MS parameters:

Determination of 1,2-Dichloroethane 
– System parameters MS
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10 level calibration:
� range: 0,3 – 30 µg/l

� parametric value: 3 µg/l

Reliability:

Standard: 0,3 µg/l    

(10 times repetitive
measurements)

� mean value: 0,301 µg/l

� standard deviation: 0,008 µg/l

(= 2,7 %)

Concentration determined

3 µg/l

Determination of 1,2-Dichloroethane 
– Calibration
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Procedure according to DIN EN ISO 10695:

Determination of selected organic nitrogen and phosphorus compounds, 
Gas chromatographic methods

� sampling in 1L-brown glass bottle

� SPE solid phase extraction (Laboratory: HR-P (3ml/200mg) by Macherey-Nagel)

� elution and concentration

� analysis using GC-NPD

Modified procedure:

� internal standard

� identification and quantitative analysis using GC-MS

Analytic system: Shimadzu QP-2010 with Autosampler AOC-5000

Determination of Triazine-Pesticides
– Procedure
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GC parameters:
� injection volume: 2  µl

� High pressure injection: 300 kPa

� time: 1 min

Determination of Triazine-Pesticides
– System parameters GC
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MS parameters:

145,00

173,05

173,00

202,05

ID 1

188,05

216,05

186,00

214,05

ID 2

Terbutylazine-desethyl

Terbutylazine

Simazine

Sebutylazine

Triazin

199,05

175,00

-

215,05

ID 3

182,05

173,00

187,05

202,00

ID 2

144,05

145,00

174,05

173,05

ID 1

198,00

158,00

172,05

200,05

Target

186,05

214,05

201,05

200,05

Target

201,05

229,05

203,05

-

ID 3

Metribuzine

Atrazine-desisopropyl

Atrazine-desethyl

Atrazine

Triazine

Determination of Triazine-Pesticides
– System parameters MS
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10 level calibration:
� range:

15–1500 ng/l

� parametric value:

100 ng/l

Concentration determined
16,4 ng/ml

Determination of Triazine-Pesticides
– Calibration of Atrazine
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5 level calibration:
(for routine range)

� range:

15 – 200 ng/l

� parametric value:

100 ng/l

Concentration determined
89 ng/ml

Determination of Triazine-Pesticides
– Atrazine-desisopropyl
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Standard: ca. 16 ng/ml 

(4 times repetitive measurements)

1,60,2617,616,8Sebutylazine

2,30,3415,115,6Simazine

1,00,1717,617,4Terbutylazine

1,60,2918,118,3Terbutylazine-desethyl

16,9

17,9

19,2

16,4

Real value
(ng/ml)

1,80,3016,5Metribuzine

6,51,0516,1Atrazine-desisopropyl

1,50,2818,2Atrazine-desethyl

2,70,4416,3Atrazine

Standard deviation
(%)

Standard deviation
(ng/ml)

Mean value
(ng/ml)

Triazine

Determination of Triazine-Pesticides
– Reliability
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Original sample (3 times repetitive measurements)

4,40,0130,292Atrazine-desethyl

0,121

MV (µg/l)

sample (3 times measurements)

0,002

Std dev.
(µg/l)

1,7

Std dev.
(%)

Atrazine

Atrazine-Peak
of original sample

Atrazine-desethyl-Peak
of original sample

Determination of Triazine-Pesticides
–Original sample
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Determination of

� Polycyclic Aromatic Hydrocarbons

� Pesticides

� Benzene

� 1,2-Dichloroethane

according to Council Directive 98/83/EC (European drinking
water regulations) using a GCMS-QP2010 is easily executed
with the necessary trueness, precision and limits of detection.

Summary
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� Determination of Vinyl chloride is possible with a limit of 
detection at 0,1µg/l (parametric value = 0,5 µg/l) using
headspace-GCMS.

� Determination of TRI/PER and THM using GCMS-
QP2010 is possible, but more economic using GC-ECD.

� Determination of other pesticides is possible. (The
reliability of Anilides is similar to Triazines.)

Summary
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