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Even though reliable fuel cell stacks have already
been used to power cars or buses, the cost of this
technology must be brought down in order to be
commercially viable. Operating a PEMFC above 150°C
could lead to significant system simplification aeding
heat management and to improvements in performance, (c)
due to the more rapid oxygen reduction reactioretics.
Moreover, since the tolerance of catalysts to CO
poisoning would be increased, the use of low grade (b)
reformate containing up to a few percent of CO #&geh
would be possible. The use of inorganic, solid,tqmo (a)
conductors as electrolytes working at high tempeest : : : . :
would be also attractive from the point of view of 10 0 -10 20 -30 -40 -50
cogeneration of heat and for their use in Directidaol ppm

Fuel Cells (DMFC). Fig. 1: *®-MAS NMR spectra of Si@0.25B,0
0.25R0s heat treated up to (a) 230°C, (b) 400°C, (c)
650°C.
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Boron phosphate (BPphas been used as an acid
catalyst and more recently its proton conduction
properties have been described. The proton conghycti
of this material can reach 5*f0S.cni’ at room
temperature and 100% relative humidity (RH) and
remains high even under low relative humidity. Hoare
its relative water solubility limits its use as alectrolyte G
in fuel cells. SiQ can be added to BRQrvia a sol-gel
process in order to obtain a material with satisigc
conducting properties and chemical stability in the (b)
presence of water.

X-ray amorphous glass ceramic monoliths of the
ternary SiQ-B,Os-P,Os system were obtained using a (a)
three step sol-gel synthesis, and studied withinudtear
MAS-NMR and ATR-IR (infrared spectroscopy). In this 10 0 -10 20 -30 -40 50  -60
system, SiQ BO, and PQ tetrahedra are mutually ppm (H,PO, 85 wt%)
connected with surface hydroxyl groups. The _. a1 .
environment of the tetrahedra changes with the anoiu Fig. 2. P'MAOS N'\ﬁR spectra of SigxB,0s-XP,0s
boron and phosphate and the thermal treatmen‘ttalcmed at 650°C, x = (a) 0.15, (b) 0.25, (c) 0.62
temperature as shown in figures 1 and 2. Indeetheze
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two parameters increase, the tetrahedra seem #misgy v i

into amorphous domains of SIOBPQ, and fully ? ? B.0H) ;
B B -0- .

condensed phosphate. V(OH) of sorbed inBO,units 11907,

Chemical stability in presence of water also a0y H20338.Q":;\200 B-Ovibraton , !\
depends on composition and thermal treatment. AHR-I I v 425 %40
spectra show that for high amounts of boron phaspha / '
hydrolysis of B-O-P bonds occurs in ambient condi, N
leading to the formation of hydroxyl groups (Figu8¥ hydrated
Moreover, materials heat treated at 400°C are reasdy (addition of H,0, )
hydrolysed than those heated up to 650°C. 3

The mechanical stability of the monoliths in
presence of water seems to be linked to the poretste. —_—
Since this compound is very hydrophilic, water is 4000 3600 3200 28001600 }200 800
absorbed and create stress due to capillary peessur Wavenumbers (cm™)

Monoliths heat treated at 400°C crack in the preseof : ) :
water whereas those heat heated up to 650°C aljf;:a'g' 3: ATR-IR spectra of Sigl.258,05-1.25R0; as a
unction of exposure to air (water vapour) for

mechanically stable. This is ascribed to the cskapf the velv i . iods. at ¢ i
micropores during calcination which reduces thellzap progressively increasing periods, at room tempesatu
pressure.

I‘




