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Method name in non-abbreviated full form. 
Grimmer method – the Grimmer method is based on the stable isotope dilu:on principle using GC-MS with selected ion 
monitoring (SIM mode) and allows the quan:fica:on of the PAH content in the sub-ppb range. The Grimmer method has 
been validated for various matrices during the work of BIU for the Environmental Specimen Bank of the German Federal 
Environment Agency (UBA) and is published. 

 

  

Method descrip7on in brief. 
The GC-MS analysis is performed using an Agilent 6890N instrument connected to an Agilent 5973N quadrupole mass 
spectrometer operated in the selected-ion monitoring (SIM) mode and an Agilent 7683 Autosampler from Agilent 
Technologies (Santa Clara, CA, USA). Separa:on of the PAH profile is performed on an Agilent DB-35MS capillary (Agilent 
Technologies, 30 m × 0.25 mm i.d. × 0.25 μm film thickness, virtually equivalent to a (35%-phenyl)methylpolysiloxane) using 
helium (purity 99.999%) as carrier gas (flow rate 1 mL/min). Separa:on of PAH is achieved using the following condi:ons: 
splitless injec:on of 1.0 μL sample; the GC oven temperature was programmed from 100 °C, hold for 5 min, following by 
different op:mized temperature ramps to 340 °C (held for 5 min). 
A 3-point calibra:on is performed for each PAH compound with linear curve fikng in a working range of 0.03 to 10 ng/μL. 
The limits of quan:fica:on (LOQ) and limits of detec:on (LOD) are determined using the signal-to-noise ra:os (S/N; LOQ 
is determined by a S/N ra:o of 10:1). Iden:fica:on of PAH is conducted based on rela:ve reten:on :mes and molecular 
ions compared to reference materials. Quan:fica:on is achieved via the PAH applied as internal standards (stable isotope 
dilu:on method). The system is operated by Agilent Enhanced ChemSta:on Somware (G1701DA Version D.00.00.38).  

 

   

Applicability of method. 
Hydrocarbon class: polycylic aroma:c hydrocarbons (PAH) with a carbon number range from C10 (eg Naphthalene) to C24 
such as coronene (molecular weight range from 128 to 302). Using a 10 g aliquot of the sample, the Grimmer method 
shows LOD values in the range of 0.002 to 0.356 ppb, whereas LOQ values lying in the range of 0.006 to 1.068 ppb (different 
for individual PAH compounds). Resolu:on of cri:cal PAH isomers such as the benzofluoranthenes, triphenylene/chrysene, 
dibenzanthracenes etc. is achieved. 

 



  

Sample prepara7on required. 
The sample prepara:on depends on the matrix to be analysed and is adjusted accordingly. If the matrix is soluble in 
cyclohexane, sample prepara:on is started with dissolu:on of a sample aliquot in this solvent. If not, an extract is first 
prepared in hot toluene (Soxhlet technique). In order to remove almost all matrix components, the solu:on of the crude 
material (or extract) is subjected to LLE (liquid-liquid extrac:on) and subsequent SPE steps using silica gel. Before subjected 
to instrumental analysis the sample volume is reduced via evapora:on under vacuum or diluted if needed. 

 

  

Method strengths. 
A significant technical strength of the Grimmer method is the excellent removal of most matrix components allowing to 
use a large sample size for analysis. Thus, individual PAH can be determined with high sensi:vity (sub-ppb range). Also due 
to the high specificity and the excellent gaschromatographic resolu:on of single peaks the method allows the 
determina:on of a wide range of PAH and alkylated PAH (methyl-PAH). The method has been validated by various 
collabora:ve studies and is recommended for the determina:on of PAH in several matrices. 

 

  

Es7mated 7me for analysis. 
Time required for sample prepara:on can vary substan:ally depending on the type of matrix, thus, here an average :me 
for prepara:on can be reported only.  

- Prepara:on of two samples (in parallel) takes approximately 4 hours 
- Instrumental analysis needs 1,5 hours per sample 
- Data processing and interpreta:on is possible in roughly 30 minutes per sample 
- Quality control of all data requires about 30 minutes 

 

  

Method weaknesses. 
No real weaknesses are known, but because of their rela:ve vola:lity the PAH compounds naphthalene, acenaphthylene, 
acenaphthene and fluorene are difficult to be determined especially at low levels. The results obtained for these four PAH 
therefore always reflect only the current situa:on of the samples at the :me of their inves:ga:on. 

 

  

Result interpreta7on / visualisa7on / presenta7on. 
- Data are GC selected-ion monitoring (SIM) chromatograms reflec:ng the signal areas of the analytes and 

internal standards 
- Using the internal standards and calibra:on, the signal areas are converted to concentra:ons reported as  

mg kg-1 or µg kg-1. 
- Somware generated custom reports are used to automa:cally generate test reports covering the requested PAH 

compounds. 
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