3M UK Corporate Analytical Services - Report No 7607

To:  Mark Nursall
Subject :  Analysis of Fluorinert™ FC-77 from Alcatel
From:  David Gurden-Williams

Tel: 3810 — 3M Centre, Bracknell

Date : 30 October, 2008

Copies :  Phil Norman — Alcatel

Background

A sample of Fluorinert™ FC-77 retrieved from a decommissioned electronics unit was
submitted for testing to determine if the fluid had degraded to form any perfluoroisobutylene or
hydrofluoric acid (PFIB or HF).

Analysis Results and Discussion

The sample was analysed using Gas Chromatography-Mass Spectrometry (GC-MS) using
direct liquid injection. A 1.5mL aliquot was taken from the supplied sample and analysed
against a lab sample of FC-77 for comparison. The resultant chromatograms are shown in figure
1.

Important Notice

All data, statements or conclusions in this report are supplied on an information only basis and not as
professional services. Whilst they are based on general laboratory and test methods and experience available
within 3M, they may not have been verified with test methods or data specific to any third party's application/s and
therefore may not be relied upon in all circumstances. Conditions in use can vary from those in 3M's laboratory.
For this reason no express or implied warrant of adequacy or suitability is given by 3M and any third party who
receives this report and they must take appropriate steps to determine the adequacy or suitability of the product
or service for their intended use. Accordingly, 3M is unable to accept any responsibility or liability, direct or
consequential, for loss or damage suffered by any third party as a result of use or reliance upon these data,
statements or conclusions.
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Figure 1. GC-MS chromatograms for the FC-77, Alcatel sample top and lab sample bottom.

The chromatograms indicate that there are no unusual peaks in the sample from Alcatel and
show a similar trace to the lab sample. There are some differences in peak heights but this is
likely due to batch to batch variation. The chromatogram indicates that there are no detectable
levels of PFIB in the sample.

The sample was also checked for acidity using pH. 5mL of the FC-77 sample was washed
with 10mL of de-ionised water. The pH was then measured, the presence of HF in the sample
would cause a drop in the pH against a sample of unwashed de-ionised water.

De-ionised water, pH = 7.0
De-ionised water washed with sample FC-77, pH =7.1

The pH of the washed water indicated a slight increase in pH suggesting that there is no acid
being washed into the aqueous phase, therefore this indicates that the sample has not produced
any HF.
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Conclusions

e The analysis by CG-MS did not indicate any degradation in the sample from Alcatel,
with no significant difference from a lab sample of FC-77.

e pH measurements do not indicate the presence of any acid in the sample from Alcatel.
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