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Informat ion  about  the existence of  impuri t ies  and 
defects on the  surfaces of  h igh-T c superconductors  
(HTSC)  can be obtained by rad io thermoluminescence  
(RTL).  1,2 The  degradat ion of  HTSC materials  results 
from thei r  in teract ion with water  and CO2: 

2RBa2Cu307_ x + 3H20 ~ R2BaCuO 5 + 3Ba(OH)2 + 
+ 5CuO + (0.5-x)O2, 

Ba(OH) 2 + CO 2 -~ BaCO 3 + H20, 

where R is yttrium or a rare earth element. 

It has been established that  the intensity of RTL is 
very insignificant for freshly prepared HTSC or for 
samples stored in a dry a tmosphere .  However,  a large 
increase in RTL intensi ty occurs if specimens are in 
contact  with water.  3 Barium hydroxide,  carbonate,  and 
oxides make the largest contr ibut ion to RTL of  super- 
conduct ing ceramics  with degraded surfaces. The RTL 
curves for Ba(OH)2 and BaCO 3 differ slightly from each 
other,  3 which makes  it difficult to est imate the contr ibu-  
t ion of  each of  t hem to the luminescence  observed. 

An isotope effect, manifested by the difference in the 
shapes  o f  t he  R T L  curves  for s p e c i m e n s  of  
HoBa2Cu306.92 t reated with hot  H20  or D20 (Fig. 1, 
curves 1 and 2, respectively) was observed in this work. 
In the  lat ter  case, there  is a peak at 155--160 K on the 
loglRT L vs. T(K) curve. This peak is absent in the case of  
the ceramics in contact  with H20.  The isotope effect is 
more p ronounced  in the  RTL curves of  the model  
systems Ba(OH)  2 and Ba(OD)2 (curves 3 and 4, respec- 
tively). A well  resolved peak is observed in the RTL 
curve of  Ba(OH)  2 at 155--160 K, whereas in the  case of  
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Fig.  1. Temperature dependence of the RTL of HoBa2Cu306.92 
in contact with H20 (1) and D20 (2), and the same for the 
RTL of Ba(OH)2 (3) and Ba(OD)2 (4) after their exposure to 
X-radiation (T = 77 K, E = 40 keV, absorbed dose 150 Gr, 
dose power 300 Gr h-l) .  
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Ba(OH)2 there is a m i n i m u m  in this t empera ture  range. 
Evidently,  bar ium hydroxide contr ibutes the  most to the 
RTL of  the degraded HTSC. 

The nature of  the observed isotope effect is not quite 
clear. As has been previously shown, 4 the max imum in 
the emission spectrum of  the photochemica l ly  excited 
Ba(OH)2- 2H20 ( Z~xo = 253.7 nm, at 77 K) is at 400 nm, 
and its phosphorescence  lifetime amounts  to 2.0 sec 
(according to our data,  the RTL maximum of Ba(OH) 2 
lies in the 360--380 nm range). Eartier, 4 from experi- 
ments on the quenching of  photo luminescence  and from 
theoret ical  calculat ions,  it was concluded that it is the 
hydroxide ion excited to the lower triplet  level that acts 
as the luminescence-emi t t ing  species. We believe that 
e lectronical ly  excited * O H -  or * O D -  ions may also be 
RTL emit ters  in the case of  Ba(OH)2 or Ba(OD) 2. 
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We have established that the catalytic phosphoryla-  
t ion of  2 - ( t r imethy ls i ly l ) - l - (per f luorobuty l )e thanol  (1) 
by O-ary l (methy l )ch lorophosphona tes  (2a-- f )  results in 
the format ion of  the corresponding esters of  methylphos-  
phonic  acid (3a- - f ) .  According to the data  of  31p N M R  
and G LC, these products  are mixtures of  two diastereo- 
mers. 

MesSiCH2?HOH + ClP(O)Me(OAr) Mg, 140 ~ 
/ 

C4F~ 
1 2a- - f  

MeaSiCH2CHOP(O) Me(OAr) 

C4% 
3a- - f  

Ar = C6H 5 (a), 2,6-Me2C6H 3 (b), 
3,5-Me2C6H 3 (c), 4-t-BuC6H 4 (d), 
4-CLC6H 4 (e), 2,4-012C6H 3 (f) 

In all cases, the prevail ing (up to 68 mass %) 
diastereomers resonate at higher fields in the 3LNMR 
spectra and have longer retent ion t imes than their  minor  
counterparts  (Table 1). 

The formation of  unequal  amounts  of  diastereomers  
was previously observed in the acylat ion of  secondary 

Table 1. Diastereomeric composition of phosphonates 3a--f  

Compound Ratio of diastereomers 
31p NMR GLC 

3a 31 : 69 3I : 69 
3b 16 : 84 19 : 8l 
3e 26 : 74 26 : 74 
3d 27 : 73 28 : 72 
3e 32 : 68 31 : 69 
3f 29 : 71 31 : 69 
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