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1. Introduction
In his comment Hayo Müller-Simon points out that diffusion
from glass is not a likely physical process to cause the concentration differences found for the same water bottled in PET and in
glass containers for elements like Pb. According to Müller-Simon
(2010) these values would instead have to be caused by corrosion
of the glass. He points out that the observed concentration differences might also be caused by diffusion into PET. In their original
article the authors stated that observed differences ‘‘can also be
caused by adsorption and desorption reactions of certain elements
with the bottle walls or be due to the formation and dissolution of
colloids in the water during storage”.
The authors want to thank Müller-Simon for an interesting contribution to their paper. For us the physical process as such was not
as important as the observed concentration differences, which are a
problem when planning to use bottled water as a proxy for groundwater composition at the European scale. Müller-Simon’s comments demonstrate that there is ample room for further research
that should be of interest to both, glass (and PET) producers as well
as the bottled water industry in order to provide the consumers
with as ‘‘clean” and ‘‘natural” a water as technically possible.
2. Is glass ‘‘contaminating the bottled water with lead (and
other elements)?
The authors not only compared the same brand of water sold in
glass as well as PET bottles but also carried out a leaching test on a
large number of glass and PET bottles using high purity demineralised water (18.2 MX). Fig. 5 in the original article (Reimann et al.,
2010) shows the results. Here, Fig. 1 presents once again (and in a
more detailed scale) the measured Pb concentrations in high purity, demineralised, acidified and non-acidified water that is in
contact with two bottle materials: clear glass and clear soft PET.
For the PET bottles all results are close to the detection limit and
just show random variation at the detection limit (with the
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exception of possibly two bottles that vary around 0.01 lg/L Pb).
The same water in contact with glass bottles contains much more
Pb from day 1 – the majority of bottles show values above 0.01 lg/
L Pb up to a maximum concentration of 0.6 lg/L reached after
150 days of leaching. This is clearly one extreme case most other
bottles leach much less. However, the majority of glass bottles
show increasing Pb concentrations over time. All results discussed
in the paper are based on facts: (i) the direct comparison of the
same water sold in glass and PET bottles and (ii) the leaching of
the bottles with high purity demineralised water.
According to Fig. 1 in Müller-Simon (2010) diffusion of Pb from
glass into water is theoretically impossible due to the exceedingly
small diffusion coefficients. However, the values are extrapolated
over a very large temperature gradient and realistic values at low
temperatures would still need to be established. In addition, the
authors’ measurements suggest that quite substantial differences
exist between different bottles, probably depending on the production process and/or the life-cycle of the bottles. The measured concentrations in high purity water after leaching between 1 and
150 days and the significant difference in concentration range between glass and PET-bottles (Fig. 1) cannot be discussed away. The
maximum value of 0.6 lg/L Pb observed in the leaching test is indeed a high value in relation to what would have to be expected as
a background Pb concentration in natural water (e.g., Shotyk and
Krachler, 2007).
However, as pointed out in the original paper all leaching results are by at least a factor of 10 below the drinking water action
levels as defined by the European authorities (EU directive 98/83/
EC, EU directive 2003/40/EC/16-5-2003).
3. Conclusion
Whether ‘‘physically possible” or not, the observed Pb concentrations and the time trends during the leaching test indicate
clearly that glass bottles contaminate the bottled water to a certain
extent (though well below the drinking water action level) with Pb
(and a number of other-elements). For PET bottles Sb (rather than
Pb) is the main problem. The results display surprisingly large
differences between individual bottles; it is here where more
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Fig. 1. Results of the 150-days leaching test for bottle materials clear glass and clear soft PET, analytical results in lg/L. See Reimann et al. (2010) for details on method and
analysis.

research might be justified. Migration of Pb into the PET bottles can
not explain the results of the leaching test.
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