Sociedade Brasileira de Quimica (SBQ)

n-ALKANES ISOLATION FOR

COMPOUND SPECIFIC &%C

DETERMINATION IN SEDIMENTS AND LEAVES SAMPLES

Milena Ceccopieri®” (PG), Arthur de Lemos Scofield® (PQ), Angela de Luca Rebello Wagener® (PQ)

!pontificia Universidade Catélica do Rio de Janeiro (PUC-RI0)

* E-mail address: milena.ceccopieri@gmail.com

Keywords: n-alkanes, isotopic ratio, UCM, molecular sieves, urea adduction

Introduction

During the last decade, the carbon isotopic analysis
of some specific biomarkers have been widely used
as a valuable tool for inferring input sources of
organic matter. Moreover, they provide important
information on the relationship between plant
species and the environment in which they
developed, supporting the investigation of
paleoenvironmental studies.

To achieve more accurate measurements of
compound specific i by GC-C-IRMS, a good
performance during the separation of the
chromatographic peaks is essential. In order to
determine the specific 3"°C of n-alkanes from marine
sediment samples with a high concentration of UCM
and from leaf samples presenting olefinic
compounds coeluting with the peaks of interest,
methods from the literature were tested to isolate the
class of n-alkanes without any losses in the
analytical quality of minor compounds or isotopic
fractionation during the separation process.

The tested methods include urea adduction and
5A molecular sieves®® (without using HF) to remove
cyclic and branched compounds; and silica
impregnated with AgNO; column for removal of
n-alkenes. To evaluate quantitatively the possible
losses that could occur from the various steps of
each procedure, several tests were conducted with a
standard mixture of n-alkanes C1,-Cy4o. Quantification
was performed by GC-FID before and after the
respective tests based on the previous addition of
internal standard dC,, and a calibration curve.

Results and Discussion |

In the 5A molecular sieves method, the highest
recovery was achieved by repeating the process
three times, increasing the extraction temperature
(68 °C, 80 °C and 85 °C, 8 hours each). Combining
the three fractions, the recovery was >80% for
Co0-Cys, but <60% for C1-Cis and <30% for C3,-Cyo.
In the urea adduction method, the best recovery was
obtained when applying a stirring period followed by
a cooling period (-4 °C). In this case, recovery was
>69% for C1,-Cig, >80% for C19-Cyo and >90% for
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C51-C4o. Furthermore, the urea adduction method
showed no isotopic fractionation when analyzed by
CG-C-IRMS, except for n-C4. The silica
impregnated with AgNO3; (10 wt%) column had a
recovery >90% for all compounds.

The isolation procedures that showed best results
(silica impregnated with AgNO; + urea adduction)
were applied to the aliphatic hydrocarbon fractions of
the sediment samples and the samples were then
re-injected into the GC-FID for quantification and
verification of possible losses that may have been
caused by each method. The same was done for the
mangrove leaves, but applying only the AgNO;
cleanup.

The UCM removal was >90% for all sediment
samples. The peaks of n-alkanes that showed
coelution in the leaves aliphatic extract were properly
isolated, except for the Cs, for some samples.
Significant losses of the compounds of interest were
not observed in any of the analyzed samples.

Conclusions

The tests with the n-alkanes standard mixture
showed good results for the silica impregnated with
AgNO; and urea adduction methods. Also, when
applied to sediment and leaves samples, no
significant losses of the compounds of interest were
observed, which makes them ready for further
analysis by GC-C-IRMS.
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