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BenzylMethylKetone (BMK) needed (Leuckart)
(Pre)-precursors

European Union drug precursor chemical 

regulation

- BMK since 2004

- APAAN amended end of 2013

Still a lot of creativity to circumvent the 

rules

Every step creates specific by-products 

and waste

20-30 kg per  1 kg amphetamine
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Incidents at the WWTP Baarle-Nassau
i.e. 15.000 I.E.

7 April 2016

3Bridging science to practice

pH influent 

2,0

Nitrifying
bacteria not

working

Influent via 
tanker lorry
elsewhere

€€€€

New active 
sludge 
175m3

pH influent 
dropping

Suspected
pumping

station 
shutdown

L.E.A. measured

pH 1,0 at 
pumping station 

Influent via 
tanker lorry
elsewhere

€€€€

Influent sample to KWR
Drugs analysis en non-target screening 
(Orbitrap classic)

Sample to KWR
Drugs analysis en non-target screening 
(direct injection Orbitrap-Fusion )

18 January 2017

Production location
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Baarle-Nassau
10.500 litres of waste and solid waste, possibly (pre-)precursors ?
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Analysis
Impact on a small STP 

• Levels of amphetamine are very high 18µg/l

• Normally Amphetamine vs Benzoylecgonine (metab. 

Cocaine ) ratio  Less than 1 (typical 0.2-1)
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Sampling Baarle-
Nassau

Amphetamine vs
Benzoylecgonine ratio

April 2016 9

January 2017 80

Baarle-nassau
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Suspect screening
April 2016 January 2017
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Amphetamine
Main product

BMK
Precursor

C10H11NO2

Pre-Pre-cursor

Unknown
Synthesis marker ?

4- benzylpyrimidine/
5-fenyl-4-methylpyrimidine ?

Synthesis markers

4,6-dimethyl-3,5-
diphenylpyridin-2-one ?

Synthesis markers

2-phenylacetamide ?
Synthesis marker
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Retrospective analysis
Impact on a small STP (pre-precursor)

• Apaan is controlled since 2014

• C10H9NO,3-oxo-2-fenylbutaannitril, [4468-48-8])

• BMK  easy to synthesize from Apaan

• Apaan not confirmed !!

• The process Apaa(n) BMK Amphetamine 

(Leuckart synthesis )creates specific by-products
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BMKBMK AmphetamineApaanApaan

Amphetamine

Apaan ?

4,6-dimethyl-3,5-
diphenylpyridin-2-one

2-phenylacetamide
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Solid waste
Three different containers

Yellow crystalline substance

Retention time confirmed and fragmentation spectra

Same profile
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Sample sewage water

Yellow crystalline substance (21)

Appearance in samples

APAA RIC

STD Full scan

Sewage water FS

Acid waste full 

scan (100 v/v)
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Baarle-Nassau
Conclusions

• Sewage water was  contaminated with waste 

originating  from an amphetamine synthesis

• The pre-precursor APAA was used in this process

• Highly likely that the dump was done at the 

location in Baarle-Nassau

• By chemical non-target profile analysis of waste 

water and chemical waste illegal manufacturing 

site can be tracked.

• WBE can be used for forensic purposes
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> 50 compounds with high abundance share 
abundancies in acid waste at the manufacturing 
location and sewage water at the time of 
malfunctioning of the WWTP
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