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the wettability of the platform surface decreased
with the number of runs, probably owing to re
tained pyrolytic products. The acceptable char
ring temperature was also decreased down to
approximately 300°C. This behaviour was not
changed either by a prolonged blow-out stage
(stage 7) or by involving an additional clean-out
stage (stage 8). The original properties of the
atomizer were restored after about 10-15 repli
cate runs without application of halocarbons
(stages 6-9 were not involved). By separate ex
periments, it was demonstrated that no memory
effects due to halocarbons in the tubing occurred.

Addition of hydrogen to argon during the
charring stage has been reported as an effective
modification for elimination of the interference
caused by chlorides [21-24]. However, applying
this procedure in the blow-out stage (stage 7) did
not remove the retained halogens and, conse
quently, did not achieve the recovery of the sig
nals. Nevertheless, as stated by L'vov [25], hydro
gen forms relatively stable molecules with halo
gens and, via this process, equilibria can be
shifted, causing a decrease in the concentration
of free halogens in the gas phase during the
atomization. The introduction of hydrogen into
the argon (6.5%, vIv) during the atomization
(stages 2 and 3) improved the signals considerably
(see Table 2), especially if carbon tetrafluoride
was used; except for calcium, the original signals
were restored (for an example, see traces A and
D in Fig. 2b). When using carbon tetrachloride,
however, the gas-phase modification was not as
efficient as in carbon tetrafluoride (see Table 2),
probably owing to the more pronounced reten
tion of chlorinated pyrolytic products in the atom
izer.

Conclusion
In the analysis of molybdenum-based sample

materials, a carbon tetrafluoride-assisted clean
out after-treatment has proved to be an effective
tool for the removal of the residual molybdenum
matrix from the graphite furnace. Including this
additional stage, the analytical lifetime of the
graphite furnace atomizer can be extended up to
200-300 runs, whereas without the after-treat
ment, signal depression takes place in a progres-
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sive manner from the first runs. The introduction
of carbon tetrafluoride as an alternate gas and its
flow control is easy, also using conventional in
strumentation. However, the internal gas must
contain hydrogen during the atomization stage in
order to reduce sufficiently interferences caused
by adsorbed halogenated products on the graphite
atomizer. The results obtained in this study
suggest that the combined technique based on
Freon-assisted after-treatment and hydrogen-as
sisted atomization is promising approach for the
analysis of sample materials containing refractory
carbide-forming matrix elements that form
volatile halides. The applicability of this tech
nique to further Freons-matrix combinations is
under investigation.
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