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Crystallographic Site Dependent '"O-'""0 Exchange Reaction in Bi-2212 High T. Oxide Superconductors
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Division of Ceramics, Korea [nstitute of Science and Technology, Seoul 136- 761
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Abstract  The crystallographic site dependent substitution of "O for *O in Bi.Sr.Cas Y. :Cu.'*Oy.; has been investigat-

ed. In the Raman spectra of Bi.Sr.Ca, »Y . .Cu.'"O,.;, three prominent Raman bands are observed at 297, 464, and 623

om

similar for the bands at 297 and 464 cm

*(0 exchange reaction is crystallographic sites dependent.
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. whereas it is quite slower for the band at 623 ¢m
Assuming a tetragonal symmetry,
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. As the "0 arc replaced by "0, all the three bands shift to lower wavewnumbers. The rate of this isotopic shift is

' T'his implys that the '""O-

we assign the bands at

2, O.. and Ou, respectively.
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Table 4~1. Mode a551gnments of the Raman spectra of Bi.Sr Cau +Y Cu.Oys In the literature’

H)!jly

~297

Stavola et al.'”

. On‘(Ax or Bx)

Burns et al.'? Sr
Sugai et al.” Cu-0.(x-y)
Boekholt et al.”*~'® O

Linetal'” O,

Gas Flow

Gas Flow

1. Mechanical Rotary Pump 2. Liquid N; Trap ' 3. Roller Pump 4. Brass End
Cap S. Air Inlet 6. Air Outlet 7. Water Inlet 8. Water Pocket 9. Water
Outiet 10. Tungsten Filament with Quartz Tube 11. Gold Coated Reflecting
Planes 12, Samples in Pt Crucible 13. Thermocouple 14. Flowmeter 15.
80, Bombe 16. 60, Bombe 17. Zeolite Containing Gas Reservoir 18. Hg
Manometer 19. Pirani Gauge

Fig. 1. Schematic diagram of the exchange apparatus.
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Fig. 2. Raman specra of Bi.Sr.Cay Y, .Cu.'"O..; with different
exchange times. Exchange times are 0 min (a), 1 min (b), 4

mins (c), 9 mins (d), 16 mins (e). 36 mins (f), 100 mins (g), 225
mins (h), and 400 mins (i).
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Fig. 3. Plot of the observed Raman shift vs. the square root of

Annealing Time [min”

the exchange time. The 623 cm ' band (.%), the 464 ¢ ™' band
(0), and the 297 em ' band (X).
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Fig. 4. Plot of the relative Raman shift vs. the square root of
the exchange time.
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