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Chlorinated paraffins (CPs) are complex mixtures of poly-
chlorinated alkanes with carbon chain-length n

C
between 10 to 30

(C-homologues) and chlorine numbers n
Cl
between 2 to 14 (Cl-

homologues). CP materials are widely used in metalworking flu-
ids and in plastic. Short-chain CPs (SCCPs, C

10-13
) are restricted

and classified as persistent organic pollutants (POPs) under the
Stockholm Convention. Medium-chain CPs (MCCPs, C

14-17
) are

under evaluation for legal restrictions as well, while information
about environmental hazards of long-chain (LCCPs, C

≥18
) is scarce.

Technical CP mixtures can contain hundreds of homologues and
millions of constitutional isomers and stereoisomers. This analytical
complexity increases even more when CP transformation products,
such as chlorinated olefins (COs), are present.

We developed a method based on liquid chromatography cou-
pled to atmospheric pressure chemical ionization and Orbitrap
mass spectrometry (LC-APCI-Orbitrap-MS) with mass reso-
lution of ≥100’000 that allows to study complex CP mixtures.
Respective mass spectra can contain up to 7’300 ions from 384
homologues. Manual data processing of this vast number of ions
consumes several weeks.

Therefore, we developed an R-based automatic spectra eval-
uation routine (RASER) to identify and read-out MS-signals
and report here data from a plastic insulation. The algorithm
identifies signals by comparing simulated isotope clusters with
measured ones. With RASER, CP-distributions of such materi-
als were obtained within hours only. The workload to evalu-
ate such mass spectra was reduced by a factor of 75. In total,
2’225 signals from 163 CP-homologues were identified in the
spectrum of the plastic material. The distribution is bimodal
with respect to the C-homologues and unimodal with respect
to the Cl-homologues. MCCPs (52%) were the major CP-class,
with relevant contributions of SCCPs (23%) and LCCPs (25%).
Therefore, LC-APCI-Orbitrap-MS in combination with
RASER is a selective and time-efficient method to study
complex CP mixtures from plastic materials and environ-
mental samples.
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Technical CP mixtures are applied in plastic materials as plasticizers
and flame-retardants. Photo by Marco C. Knobloch.

Evaluation of complex CP mass spectra from LC-APCI-Orbitrap-MS
can take weeks when done manually. RASER reduces the workload
to hours and provides C- (n

C
= 9 to 30) and Cl- (n

Cl
= 4 to 14) homologue

distributions of CPs as found in the plastic coating of various electric
cables.
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