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Overview 
Purpose: An overview of the results of GC amenable compounds is given for EU 
2013/39/EU 

Methods: For the volatile compounds headspace GCMS was used; for the 
semivolatiles liquid liquid extraction was applied followed by GCMSMS detection.  

Results: The detection limits are calculated by standard deviation and there are some 
linearity examples. Not all compounds are listed in this poster, but a full list is available. 

Introduction 
 
The European Water Frame work directive is a directive which commits all 
member states to actively control and monitor all the water bodies in the various 
member states on a large list of environmental contaminants.  
The compound levels are expressed as Environmental Quality Standard or EQS 
and the annual average (AA) and the Maximum Allowable Concentration (MAC) 
is given. 
The actual required quantitation limits per compound will be expressed by 
dividing the EQS by a factor of three. This factor was obtained following a short 
discussion with various environmental institutes in Europe. 
The new directive 2013/39/EU will be discussed; this is amending the 
2008/105/EC directive. This directive contains low limits for some of those 
contaminants.  
The compounds have been divided into several groups which will be discussed 
separately below. 

1. Volatile Organic Compounds  
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Sample preparation 
  - 10 ml of lake water  
  -  2g NaCl   
Headspace conditions 
 60°C, 20 min., 1.5ml injection;1/40 split 
Column 
Rtx®-VMS, 20 m, 0.18 mm ID, 1.00 µm  

Methodology 
GC method: 30°C (4min); 18°C/min; 
100°C (0min); 40°C/min; 230°C 
(3min). 
Injector: 200°C 
 
ISQ LT MS: TimedSIM mode 
Source temperature: 250°C 

Chromatogram at 2ng/ml 
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m/z 61: dichloroethenes 

m/z 84: dichloromethane 

m/z 101: trichlorotrifluoromethane 

Carbontetrachloride in 
lake water at 0.1 µg/l 
and calibration curve 

 r2= 0.9998  

m/z 62: monochloroethene 

2. Organotin Compounds 
Sample preparation 
-400 mL water sample 
-Adjust pH to 5 
-Ethylation by adding a 2% w/v sodium 
tetraethyl borate; solution in 0.1M NaOH; 
-Extraction with pentane; 
-Evaporate to 400 µL;  
- 3 µL injection volume. 
Column 
TG5MS; 30m, 0.25mmID, 0.25µmdf 

Methodology 
GC method: 45°C (2min); 55°C/min; 
175°C (0min); 35°C/min; 300°C 
(2min). 
Injector PTV: 50°C (0.1min); 
8 °C/sec; 280°C (1min); 
350°C (11 min, clean flow 50m/min); 1 
min splitless. 
 
TSQ8000: TimedSRM mode 
Source temperature: 250°C 

monobutyltin at  
0.2pg abs. 

235.08>178.95 

dibutyltin at  
0.2pg abs. 

263.03>207.03 

tributyltin at  
0.2pg abs. 

289.08>176.95 

mono-octyltin at  
0.2pg abs. 

289.08>176.95 

tetrabutyltin at  
0.2pg abs. 

289.08>176.95 

di-octyltin at  
0.2pg abs. 

261.03>148.98 

triphenyltin at  
0.2pg abs. 

351.15>196.94 

tricyclohexyltin at  
0.2pg abs. 

233.08>150.98 

   LOQ in µg/L  EQS/3 in µg/L   

tributyltin  0.00007 0.00007 passed 

3. Polybrominated diphenyl ethers 
Methodology 
GC method: 120°C (1min); 20°C/min; 320°C (5min). 
Injector PTV: 80°C (0.1min); 10°C/sec; 300°C (6min); 
14.5°C/sec; 340°C (20min); 
2 min splitless. 
GCQuantum Ultra: TimedSRM mode and/or Cineg with NH4 
Source temperature: 260°C 
Column:  
TG5HT, 15m, 0.25mmID, 0.1µm 

Chromatogram  
T: 4.78 - 12.10
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BDE100, BDE99 and 
BDE 85 at  
0.4pg abs. 

EI SRM 563.65>403.81 

RT  BDE  
5.18  28  
6.20  47  
6.94  99  
7.15  100  
7.73  154  
8.01  153  
8.82  183  

11.85  209  

BDE100, BDE99 and 
BDE 85 at  
0.4pg abs. 

Cineg SIM  m/z79 

  EI-SRM NCI-SIM 

Comp. DL in pg 
abs. 

DL in pg 
abs. 

BDE28 <0.2 <0.1 

BDE47 <0.2 <0.1 

BDE99 <0.5 <0.1 

BDE100 <0.5 <0.1 

BDE154 <0.5 <0.1 

BDE153 <0.5 <0.1 

4. Polychlorinated alkanes 
Methodology 
GC method: 100°C (1min); 40°C/min; 320°C (3min). 
Injector PTV: 60°C (0.1min); 14.5°C/sec; 280°C (1min); 
2µl, 1 min splitless. 
TSQ8000: TimedSRM mode 
Source temperature: 280°C 
Column:  
TG5MS, 20m, 0.18mmID, 0.18µmdf 

Chromatogram and calibration curve  

R2=0.9956 

Compound 
 

DL abs. on column 
in pg 

C10-C13 
polychlorinated 

alkanes 
200 

0.1ng/ul 

5. Remaining semi volatiles 
The remaining compounds consist of various pesticides, PAH, phtalates and 
alkylphenol compounds. Below just a selection of these will be depicted. The 
complete list of remaining compounds are extracted together and determined in one 
run only. Linits of quantitation have been determined by spiking river water at low 
levels; injecting ten times and multiplying the standard deviation times three. 
River water was samples from the Mark river, running between the border of 
Belgium and the Netherlands. 

Sample preparation 
- 100 mL water sample 
- Add 10g NaCl 
- Extraction with 10ml of                       
dichloromethane; 
- Shake vigorously for 20min.;  
- dry the extract with NaSO4 
- evaporate to 1ml;  
-2 µL injection volume. 
Column 
TG5MS; 20m, 0.18mmID, 0.18µmdf 

Methodology 
GC method: 65°C (2min); 40°C/min; 
200°C (0min); 15°C/min; 320°C 
(3min). 
Injector PTV: 60°C (0.1min); 
5 °C/sec; 300°C (1min); 
330°C (1min) 
1 min splitless. 
 
TSQ8000: TimedSRM mode 
Source temperature: 350°C 
 

atrazine at  
4pg abs. 

215.1>200.1 

atrazine 
R2=0.9952 

Compound LOQ in 
µg/L 

Limit EQS/3 
in µg/L. 

atrazine 0.008 0.2 passed 

aldrin 
R2=0.9993 

aldrin at  
0.4pg abs. 

262.91>192.93 

Compound LOQ in 
µg/L 

Limit EQS/3 
in µg/L. 

aldrin 0.0005 0.0033 passed 

Dieldrin 0.0005 0.0033 passed 

Endrin 0.001 0.0033 passed 

Isodrin* 0.003 0.0033 failed* * Isodrin needs 5µl injection to pass 

DDT 
R2=0.9937 

DDT at  
0.4pg abs. 

235.01>164.98 

Compound LOQ in 
µg/L 

Limit 
EQS/3 in 

µg/L. 
DDT-pp 0.0006 0.0033 passed 

DDT total 
 (sum of DDD, 

DDE,DDT) 
0.004 0.008 passed 

g-HCH 
R2=0.9996 

LOQ in 
µg/L 

Limit EQS/3 in 
µg/L. 

BHC-α 0.0008 0.0067 passed 
BHC-β 0.0006 0.0067 passed 
BHC-γ 0.0008 0.0067 passed 

BHC-δ 0.002 0.0067 passed 

octylphenol 
R2=0.9923 

octylphenol at  
0.4pg abs. 

135.00>107.10 

LOQ in 
µg/L 

Limit 
EQS/3 in 

µg/L. 
Pentachloro-

phenol 0.009 0.133 passed 

Octylphenol 0.0005 0.033 passed 
4-nonylphenol 0.001 0.1 passed 

Dicofol  
R2= 0.9950 

dicofol at  
0.4pg abs. 

138.97>110.97 

LOQ in 
µg/L 

Limit EQS/3 in 
µg/L. 

Dicofol* 0.002 0.0004 failed 
* Dicofol passes when extraction is 
performed from 1000ml sample 

Benzo(a)pyrene at  
0.4pg abs. 

252.09>250.09 

Benzo(a)pyrene  
R2= 0.9991 LOQ in 

µg/L 
Limit EQS/3 

in µg/L. 

naphtalene 0.001 0.67 passed 
anthracene 0.001 passed 

Fluoran- 
thene 0.001 0.0021 passed 

Benzo(a)- 
Pyrene** 0.001 0.000057 failed 

Benzo(b)- 
Fluoran- 

thene 
0.001 *  * 

Benzo(k)- 
Fluoran- 

thene 
0.001 * * 

Benzo(ghi)- 
perylene 0.001 * * 

Indeno- 
pyrene 0.002 * * 

•For these PAH: the concentration 
of benzo (a)pyrene is used as a 
marker; hence only 
benzo(a)pyrene needs to be 
monitored 
 

• ** benzo(a)pyrene needs 1l of 
sampling to pass 

Conclusions 
For analyzing the volatile compounds in the EU WFD a simple headspace approach is more than 
sufficient to reach the required detection limits 

The lowest detection limits for the semivolatile compounds can be achieved using SRM and triple 
quad technology. For the BDE compounds the lowest levels are achieved using negative chemical 
ionization; however for water matrix only. 

A large scope of the compounds can be performed using one method only; extraction and injection. 

More research is needed for : 

heptachloro - and its epoxides  

Cypermethrin 

compound LOQ in µg/L EQS/3 in µg/L   

Dichloromethane 0.07 6.7 passed 
Trichloromethane 0.07 0.8 passed 

Carbon-
tetrachloride 0.05 4 passed 

benzene 0.1 3.3 passed 
1,2 dichloroethane 0.1 3.3 passed 
Trichloroethylene 0.05 3.3 passed 

Tetrachloro-
ethylene 0.05 3.3 passed 

g-HCH at  
0.4pg abs. 

216.89>180.91 
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