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Jim Moran  
Publicity Stunts 
… 
… 
 
February 1939: 
Searched for a needle 
in a haystack. The 
search took him 82.5 
hours before he finally 
found it "near the 
bottom and slightly to 
the left of center.”  
He sent the found 
needle to the 
Smithsonian 
Institution. 
… 
… 



Target  
Screening 

 
 
 

Suspect  
(clover) 

---- 
Non-target 

(unexpected  
stuff) 



• WFD compounds and candidates 

• Lists of known river pollutants 

• Use pattern based emission models 

• Molecular level source-receptor emission 
models 

• Top-down approach to identification 
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Suspect screening for river 
contaminants 



• Bottom-up approach to identification 
 

• Unguided approach – Total characterization 
 

• Guided approach – “omics” 

Non-target screening 

Suspect 

Non-target 



Unguided: e.g. Norman NTS 

Comprehensive analysis with GCxGC 

Peak and spectral deconvolution 

Data reduction (presence in replicates but not blanks) 

Library searching 

Manual review 

Retention Index Check 

Standard confirmation 
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Guided: e.g. C-omics 

http://www.google.se/url?sa=i&rct=j&q=find five differences&source=images&cd=&cad=rja&docid=5MXsd6CobyLGOM&tbnid=2GZYPWeYXtq4GM:&ved=0CAUQjRw&url=http://www.india-forums.com/forum_posts.asp?TID=2673302&TPN=6&ei=7RLcUcqxK8TxsgbgkYDABQ&bvm=bv.48705608,d.Yms&psig=AFQjCNFWsGU7c56aX9GAcwPCZhoBHH_r5g&ust=1373463650237285


More separation space: GCxGC 
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Influent 

Effluent 

Example: Sewage treatment 
plant water 



STP efficiency evaluation 

• All peaks (compounds) are detected and 
integrated 

• A composite influent water used as template 
to which all samples (effluent and influent) 
were compared. 
– Effluent/influent << 1, treatment 

successful 
– Effluent/influent ratio = 1, treatment 

failed 
– Effluent/influent > 1, transformation 

product 
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Some (expected) Stuff… 

PPCP, 
UV-blocker 

PPCP, 
Anti- 
eptileptica 

Pesticide 

Traffic,  
exhaust 

Food 
Additive/ 
Constituent 

Plastic additive, 
plasticizer Defoamer, paint etc. 

Plastic additive, 
Flame retardant 

Traffic, tyres, 
rubber accelerator (MBT) 



13 

Expected 

STP 

Stuff put into Stuff… 
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Also found in sample 

Stuff from Stuff… 



Transformation products ?! 



Transformation products ?! 

Unknown  
unknowns 



Tentative (Library) Identification 
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Validation by GC-HRMS 

L = 2m 
R = 1,800 

L = 20m 
R = 25,000 

L = 40m 
R = 50,000 



GCxGC-HRMS validation 
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Unknown identification 
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Caliper – Effluent sample 
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Library: NIST- Benzothiazole, 2-(methylthio)- 

Similarity 680 

20 



60 80 100 120 140 160 180 200 
0 

200 

400 

600 

800 

1000 

Ar
ea

 (
Ab

un
da

nc
e)

 

M/Z 

181.00167 

15
1.

00
91

0 
14

8.
02

21
0 

10
8.

00
41

3 

15
3.

97
86

0 

13
4.

00
66

9 

19
6.

99
65

9 

90
.0

35
45

 

68
.9

81
31

 
63

.0
25

19
 

12
2.

00
68

8 

81
.9

88
93

 

Caliper – Effluent sample 
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Unknown identification 



What to do when it is not easy? 

Go the LC-MS way! 



What to do when it is not easy? 

• Generate:  
– HRMS data 
– Molecular ion information 
– Formula 

• Search databases 
• Evaluate: 

– Retention times of candidates 
– Fragmentation of candidates 

• (Manual) spectral interpretation 
• Full in-silico structure generation and 

ranking 
 



Needs 

• Accurate mass GCxGC-HRMS 
• HRMS libraries 
• Soft ionization (CI, soft-EI, SP-PI)  

            (SW for matching with EI data) 

• Better software 
– Automation! 
– Peak picking / deconvolution 
– Fragmentation prediction 
– Retention time prediction 
– … 
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