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Tri t ium nmr i s  a technique  of cons iderable  potent ia l  which has  remained 

somewhat underdeveloped.  There a r e  var ious  reasons for t h i s .  One i s  t h e  

cost of t h e  special  t r i t ium nmr probe r e q u i r e d ,  a n d  another ,  b u t  much 

larger  b a r r i e r ,  has  been a n x i e t y  about  t h e  potent ia l  hazards  caused by  

t h e  seemingly large amounts of rad ioac t iv i ty  employed. The appearance of 

t h i s  book, wr i t ten  by  two groups who between them have pioneered t r i t ium 

nmr spectroscopy and  i t s  appl ica t ions ,  one from Amersham Internat ional  

p lc  and  t h e  o ther  from t h e  Department of Chemistry of the  Universi ty  of 

S u r r e y ,  wil l  t h u s  be most welcome to those who u s e ,  or a r e  consider ing 

t h e  use of ,  t h e  technique .  Basically t h e  book f a l l s  i n t o  t h r e e  major c h a p t e r s  

wi th  sub-sect ions.  

The f i r s t  of these  dea ls  wi th  experimental  aspec ts ,  covering t h e  p r i n c i p l e s  

of nmr spectroscopy wi th  special  re fe rence  to  t r i t i u m ,  a n d  those aspec ts  

which cause anxie ty  s u c h  a s  sa fe ty ,  sample prepara t ion  and  l imi t s  of 

detect ion.  The technique  wil l  a lways be  compared wi th  deuter ium nmr which 

uses  a non-radioact ive nuc leus .  For many purposes  lack of rad ioac t iv i ty  

wil l  be advantageous - though not for e v e r y  t y p e  of experiment .  However, 

deuter ium resonances a r e  broad ,  a fact  tha t  sometimes s p o i l s  a n  otherwise 

a t t rac t ive  experiment ,  a n d  t h e  nmr s e n s i t i v i t y  of t h e  nuc leus  is low ( H ,  

1.0; 2 H ,  9.65 x 3H, 1 . 2 1 ) .  Tr i t ium is a v e r y  s e n s i t i v e  nuc leus  giving 

s h a r p  s igna ls .  Nowadays, using a 9.38T superconduct ing magnet and  a modern 

FT spectrometer (426.66 M H z ) . .  200-300 uCi of 3 H  per  s i t e  (0.0007-0.001% 

3H/s i te )  Whilst safety 

considerat ions a r e  of t h e  highest  importance,  i t  is fool ish to  get hazards  

out of perspec t ive  and  one must remember t h a t  whi l s t  t h e  amounts of 

rad ioac t iv i ty  a r e  seemingly r a t h e r  la rge ,  t r i t ium is t h e  leas t  toxic  ( a n d  

inc identa l ly  one of t h e  leas t  e x p e n s i v e )  of t h e  rad ionucl ides ,  and  t h a t  

s imple and  safe  r o u t i n e s  have been developed for  its use. 

1 

should  give acceptable  s igna ls  i n  a reasonable  time. 

The second chapter  dea ls  with methods for  t r i t ium labelling-chemical 

s y n t h e s i s ,  hydrogen-tr i t ium exchange and  biochemical methods - and with 
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t h e  resu l t ing  pa t te rns  of labe l l ing .  These are of ten as expec ted .  b u t  not 

a lways so: unexpected reve la t ions  about  t h e  p a t h  of hydrogen and  i t s  

isotopes may emerge and  be  a source  of discovery a n d  exci tement .  Some 

of those cases  a r e  to  be found i n  t h e  f ina l  chapter  on appl ica t ions  of t r i t ium 

nmr spectroscopy - appl ica t ions  i n  react ion mechanism s t u d i e s ,  biochemistry,  

ca ta lys i s ,  a n a l y s i s ,  environmental  chemistry and  rad ia t ion  chemis t ry .  Useful 

tab les  on rad ioac t iv i ty  u n i t s  and  hydrogen nmr data  complete t h e  work. 

The present  book takes  i t s  place alongside D r  Evans '  c lass ic  e a r l i e r  work 

'Tr i t ium and I t s  Compounds' a n d  those  in te res ted  i n  t h i s  rad ionucl ide  now 

have two exce l len t  a n d  complementary re ference  works .  Tri t ium nmr 

spectroscopy h a s ,  much to  offer .  I t s  a b i l i t y  to p inpoin t  t h e  exac t  posi t ion 

of labe ls ,  q u a n t i t a t i v e l y ,  and  by-passing lengthy and  uncer ta in  degradat ion,  

gives i t  much meri t .  The present  account  is easy  and  pleasant  to  r e a d ,  

and deserves  to  reach a wide r e a d e r s h i p .  
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