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Final Technical Report on Grant No. AFQSR-8%5-0098

We have successfully designed and constructed a working NMR pulsed
field gradient (PFG) spin-echo spectrometer system for the direct observa-
tion of ion diffusivities in solid and amorphous electrolytes. A dedicated
part of this system is a large-bore superconducting magnet installed in a
low-1loss helium dewar which was available for *his purpose in Northwestern's
Materials Research Center NMR Facility Laboratory. The moderate field of 4¢
KOe provided by this magnet represents a compromise de-ween the needed
working volume (a 4-inch diameter room-temperature bore) to accommodate
pulse field gradient NMR apparatus and the requisite field strength t¢
improve sensitivity. An inert gas flow cryostat furnace, designed for high-
resoluticn NMR magnets by Oxford Instruments, is an integral part of our
system; this uni®t includes controllers and ~ransfer lines and permits mea-
surements to be made over the temperature range from 77 o 600K.

The pulsed spectrometer electronics used in this new system were
patzerned after an earlier circuit design originated at Northwestern
University [Gibson e* al., Rev. Sci. Instr. 52. 1509 :1i%Ei:;, but was com-
plemented by a high-power, wide-band transmitter and a dedicated microcom-
puter for signal averaging. The pulsed field gradient electronics and zhe
pulsing unit, constructed in our e.ectronics shop fc.lowing the origina.
circuit design of Karlicek and Lowe [J Mag. Resonance 37. 75 (1980'],
ailows gradient fields of 10 De/cm which is suitable for our new system

An important advance in techniques for the direc% observation of d4.f-
fusion coefficients in solids and liquids results from a combination of
coherent averaging MMR methods and the pulsed field gradient approach i
principle. the mos: powerful of these averaging methods s -ha- of mag:c-

angle spinning (MAS)., a capabi.ity which we have incorporated i1n-c our PF5




spectrometer system. Our MAS probe is a custom-made unic with variable
temperature capability which allows mulitifrequency solid-sta-e NMR and per-
i*s relaxation measurements tc¢ be accomplished on less sensitive nucl.ei
such as nitrogen in the fast proton conducting electroiyte ammonium hydro-
nium 8"-alumina.
Jsing our new PEG spectrometer, We have %o-date made diffusion coeff:i-

cien: measurements on: ia) some amorphous polvmer electrolytes (I

(29

Li and .p

in poiyethylene oxide/LiCF 504 complexes): (b) prosonic ammonium/hydronium

"at, 3 1 1 .
8"alumina and hydrogen urany! glasses (Hsn.zuoz(mG)n mﬂzo),







