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Beta aluminas are well known as prominent Na+ superionic conductors
(a - 0.8 (Qcm)-1 at 550 K)(I). Is also known that the presence of absorbed
water affect this conductivity(2). Recently Kuhns et aI a lH NMR study of
the orientation of water in hydrated Na- B"-alumina(3). According them,
when exposed to moisture, water molecules are absorbed and can diffuse, by
translation, into the conduction plane, making a "chimpaze swing" motion.
We have measured the temperature dependence of lhe prolon magnelic
relaxation time, TI and T2' in pure and iron doped samples of hydraled Na-
8"-alumina, in order to study the water motion and to examine the influence
of iron on the proton motion.

Na-J3"-alumina was prepared by calcining'a mixlure of Na2C03, Li2C03
and alumina by heating at 1260 °C for some hours. The composilion of the
product was 8.85% Na20 + 0.75% Li20 + 90.4% AI203(4). Three p01ycrista11ine
powder samples, with particle diameter size of 150 - 250 ~m, were selected
for NMR measurements: (1) apure sample, (2) a iron doped sample (500 ppm
nominal), and (3) a almost pure samp1e. A RPE analysis was made in order to
determine the presence of paramagnetic ions. Water was introduced into the
sample by exposing lhem to atmosphere of salurated salt solutions. The
hydration was controlled to 19% H20 of powder(s dry weight.

The proton TI measurements were performed at 24.4 MHz in the
temperat.ure range 255 - 430 K. fi T] mllxin1llmWllS observed around 385 K 1n
sample (1). When temperature decrease, T] decrease and seems to reach a
minimum for 288 K. This TI maximum appears to move to lower temperature
with lower hydration levels. Activation energies for proton motion may be
oblained from the slope of the ln(Tl)-1 vs T-l curve, giving E(I)=0.21 eV.
This resull is in agreemenl wilh the value estimated from the temperalure
dependence of both the lH linewidth in hydrated Na-J3"-alumina (0.18 ± 0.03
eV)(3) and the tu TI in H30 ±J3"-alumina (0.20 eV)(5).

The results of samples (2) and (3) show that magnelic impurltles,
Cmainly Fe and Mn) affect considerably the lemperature dependence of the
proton relaxation times. The data also display a maximum around 330 K, but
the variation of TI with the temperature was very weakly. Now, the
activation energy for the proton motion were E(2) -E(3)- 0.1 eV. MotionaI
narrowing was apparent at 267 K for the pure sample leading to an
activation energy of 0.25 eV but a constant T2 was observed in the doped
sample in the temperature range 260 - 360 K, decreasing above 370 K.

The NMR relaxation rate behaviours are not fu11y understood yet and
further investigation are under course. (This work has been partia1ly
supported by CNPq and FINEP (Brazil).
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