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Introduction
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1 The Reaction

Differential Electrochemical Mass Spectrometry !ﬁ.— iy
(DEMS) is a new technique which has been Mwa
developed during the last decades [1-8] and used ‘

to study various electrocatalytic systems. DEMS
allows for the on Iline detection of reaction cell.

products using mass spectrometry during | ’ Various H,:O, mixtures saturated with H,O with total flowrate
e ectrocheml_cal processes. | pitrniatyumped between 100 and 400 cm3/min were fed at the anodic part of the cell
The term “differential” is used to emphasize the (catalyst: Pt/C with loading 0.5 mg/cm=2). Pure helium saturated
ability of the technique to provide Kinetic with water was used to feed the cathode. Anode and cathode was

The 2H, + O, — 2H,0 was used as a model reaction Iin order to
demonstrate the functionality of a new DEMS set up which was
built up at University of Patras. The catalytic reaction was taking
place in a polymer electrolyte membrane (PEM) electrocatalytic

information. DEMS has proven a highly va!ual_ale | o . | separated with a Nafion 117 membrane while both were connected
method for the direct, qualitative and quantitative o il e to a potentiostat/galvanostat (Autolab, PGSTAT 302 N). A mass
measurement of dissolved gasses and volatile g .- e spectrometer (Extrel, MAX 300-LG) was used to analyze the anodic
intermediates and products formed at electrode S e - or cathodic gases.
surfaces during potential sweep, potentiostatic ol “Reactor o, . .
and galvanostatic experiments. g N A AN Calibration Curves
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In a typical DEMS experiment the ion current of one or more species involved in an ol xiiﬂgﬂmiiiprecemem% : - a;iﬂjﬁ";“;;terprecemeofw :
electrochemical reaction are selectively measured as a function of time or varying the v Wih water precence of v Withwater precence of
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electrode potential. Plots of intensity versus electrochemical potential are called
mass spectrometric voltammograms (MSVs).

Results S -_
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m/z = 32 ‘L L %H, %0,

I mE=
- Reactor There is no reaction = 1 The calibration of signal was carried out by using knowp H, (m/z =
z s without Pt catalyst. £ | |miz=32 0.9V 2) and O, (m/z = 32) gas mixtures (balance He). The simultaneous
= In the presence of Pt =Ll 06V ﬂ presence of H, and O, didn’t affect the signal. On the other hand
E’ 24 m/z=2 - ’ 8 BA R R R R . . . .

) | | the reaction is very g .[= - m/Z:: vxater,h If p:reslentacan alter ?lglnlflcgrg the measured 1on current and

fast and vigorous. | I thus the calculated amount of H, and O.,.
g | : _ » We can monitor either the anode or the cathode of the
- imeEs reactor
» We can change the reaction mixture composition and flow
H,:0,6.4:1 110 mL/min H,:0,6.4:1 110 mL/min H,:O,1:1 110 mL/min H,:O,1:1 110 mL/min Positive going scan
Anode Cathode Anode Cathode Anode: |
Increase of | i1s followed
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by a decrease of the ion
signal of m/z=2 (H,). The
opposite  behavior Is
- observed for the signal of

m/z=32 (O,). The sharp
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g Mp messs =Sz F S . increase of the signal of
S & ol 5l 2 m/z=44 (CO,) can be
N i I W N - N A - | oauibuted to  the
e R = O £ oxidation of the carbon
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m/z = 2 12} m/z = 2

cloth (which is part of the
| anodic  electrode) at
| potentials higher than 1V.
s a0 o5 oo e 10 i Yhean @5 o s 10 s B T Cathode:

| The exact opposite
behavior IS observed,
j verifying the H* transfer

through  the  Nafion
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E /V (vs MSE) E/V (vs MSE) E/V (vs MSE) E/V (vs MSE) membrane
The cyclic voltammograms
(CVs) under various reaction
conditions are very different. Conclusions
He (110mL/min) -

094 mL/min Th faradai rren o :
_ﬂj-(éjg.ﬂ(lfomumim ob:erveda adjn%er cu ceclitg » DEMS can be used for monitoring the above reaction.
ey Y » The presence of H,O affect the signals of the H, and O,.

0,6 - "0, 2:1 (266mL/min) voltammetry are

—H_,-0, 1:1 (110mL/min)
1 — O, (110mL/min)

» The present system is still under investigation and further study is
necessary to explain the observed behavior.

dramatically affected both
by the H,:O, ratio and the

= flowrate of the reactants.
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