
71 CH9700492

FIRST FORMATE, ACETATE AND METHANESULFONATE ANALYSES IN FIRN™ "
SAMPLES FROM GRENZGLETSCHER (MONTE ROSA, 4200 m a.s.l.)

A. Grund (Univ. Bern & PSI), M. Schwikowski, S. Brutsch (PSI), H. W. Gaggeler (Univ. Bern & PSI)

In order to determine trace concentrations of acetate, formate and methanesulfonate in ice samples by
ionchromatography precautions have to be taken to avoid contaminations. We investigated sources of
contamination and analysed first samples from Grenzgletscher (Monte Rosa massif).

In addition to HNO3 and H2SO4 also organic acids can
show an important contribution to the acidity of precipi-
tation. In some remote areas the contribution of or-
ganic acids (most of all acetic and formic acid) to the
free acidity can reach 65% [1]. But usually this value is
less than 15-20%. The main atmospheric sources of
carboxylic acids are:
- Primary anthropogenic emissions (biomass combu-

stion, emissions from automobiles)
- Primary biogenic emissions (soil and vegetation)
- Photochemical transformation of precursors like hy-

drocarbons and aldehyds.
Measurements of carboxylic acids in ice core samples
could help to reconstruct seasonal cycles or to identify
past biomass burning events [2].

Methanesulfonic acid (MSA) originates predominantly
from the oceans. This acid is besides SO2 the main
oxidation product of dimethylsulfide produced by ma-
rine phytoplankton at the sea water surface. MSA in
ice core samples could therefore be a tracer to inves-
tigate transport processes from the Atlantic ocean to
the alpine glacier.

To determine formate (Fo), acetate (Ac) and me-
thanesulfonate (MSA), ionchromatography with con-
ductivity detection was used. With an eluent of 5 mM
Na2B4O7 it was possible to measure these organic
anions together with the inorganic anions CI and NO3

in one isocratic run.

For the determination of acetate and formate in the
lower ppb-range great care has to be taken in order to
avoid contaminations. One source of contamination is
dissolution of acetic and formic acid from laboratory
air. To quantify this effect several vials filled with ultra-
pure water were stored in the laboratory, either open
or closed. Contamination rates of 7 and 3 ppb/h in the
open as well as 0.7 and 0.3 ppb/h in the closed vials
were observed for acetate and formate, respectively.
Ice core sections are usually stored in polypropylene
tubes. In order to test these tubes, they were filled with
ultrapure water which was kept frozen for a 8 weeks
period. Measured concentrations of acetate and for-
mate were less than 2 and 1 ppb, respectively.

To simulate the matrix of ice samples mixed standard
solutions (Ac, Fo, MSA, CI, NO3, SO4

2) were pro-
duced. These standard solutions were stored at 4°C
and -18°C. After one month a drastic decrease in ace-
tate and formate concentrations for standards kept in
the refrigerator (4°C) was observed (Fig. 1B), which
did not occur for standards kept frozen at -18°C.

Thus, in order to avoid contaminations, ice samples
have to be stored frozen and analyses have to be
carried out immediately after melting.
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A) 0.1 ppm Ac, Fo, MSA, CI", NO3, SO/
B) Standard A) after 1 month (stored at 4°C).

A 125 m long ice core was drilled in 1994 at the upper
Grenzgletscher (4200 m a.s.l.) [3]. Analyses of or-
ganic anions in samples of the inner decontaminated
part of the core showed concentrations of 7-10 ppb for
acetate and 8-30 ppb for formate. Concentrations of
MSA were below the detection limit (0.5 ppb). The
sample volume was 100 \i\. In order to decrease the
detection limit of MSA a preconcentration of a 4 ml
sample was performed. However, also with the im-
proved detection limit of 0.1 ppb, the MSA concentra-
tions were still not detectable.
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