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W ith the Klemm  m ethod internal m obility ratios o f the two cations have been m easured  for 
melts o f the  b inary  system (Li, K )N 0 3 over a w ide range o f tem pera tu re  and com position, and 
their isotope effects have been determ ined near the eutectic com position. The C hem la effect has 
been observed. W ith increasing tem perature the C hem la crossing point shifts, as expected, 
tow ard h igher concentrations o f the sm aller cation. At very high concentrations o f  L iN 0 3 the 
m obility o f K + tends to decrease, which is a ttribu ted  to the free space effect. F o r both  L i+ and 
K + the isotope effect increases with tem perature.

Introduction

R atios  o f  the  in te rna l m obili t ies  o f  cations have  
been  s tud ied  sys tem atica l ly  for m o l ten  b inary  m ix ­
tures  o f  alkali n it ra tes ,  see T a b le  1 o f  [1]. T he  
presen t s tudy  concerns (Li, K ) N 0 3. T he  external 
m ob i li t ies  o f  th is  system have b een  s tudied  p re ­
viously by L an te lm e  and C h e m la  [2], and the 
C h em la  effect h a d  b een  observed, i.e. in a certa in  
range o f  te m p e ra tu re  and  concentra tion  the m obili ty  
o f  the  large ca t io n  is g rea ter  th a n  th a t  o f  the small 
cation. T h e ir  e x p e r im en t  will be  referred  to as 
exp. A in the following. M ore accura te  in fo rm at io n  
on ca tion  m o b i l i t ie s  should  be o b ta in ab le  with  the 
K lem m  m eth o d ,  w h ich  gives in ternal t ransport  
n u m b ers  instead o f  external ones.

Also the  iso tope  effect o f  ca t ion  m igra t ion  has 
been  m easu red  n e a r  the  eutectic com p os i t ion  (m ole  
frac tion  o f  L i N 0 3: x Li =  0.412), m ain ly  for d e te r ­
m in in g  the t e m p e ra tu re  dependence .

Experimental

T h e  chem icals  L i N 0 3 and K N 0 3  w ere o f  reagent 
grade . T h e  salts w ere  dried  at 120 °C  overnight,  
m ixed  in a chosen  ra t io  and melted.
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T wo types o f  e lec trom ig ra t ion  cells w ere  used. 
F o r  bo th  o f  th em  the a m o u n t  o f  salt on  the  an od e  
side o f  the sepa ra t ion  tu b e  was small,  an d  a p la t i ­
n um  wire served as the  anode. F o r  the  m e a s u re ­
ments o f  the  Li to K m ob i l i ty  ra tio  the  cell d e ­
scribed in [3] was used: T h e  ca th o d e  c o m p a r tm e n t  
con ta ined  m ol ten  N H 4 N 0 3, and  an  in te rm ed ia te  
c o m p a r tm e n t  (sep a ra ted  f rom  bo th  e lec trode  co m ­
p artm en ts  by tubes  pack ed  w ith  som e po w d er)  co n ­
ta ined  a nearly  eu tec tic  m ix tu re  o f  (Li, N a ,  K ) N 0 3. 
If  also the iso tope  effect was s tud ied ,  th e  cell was 
s im ilar to th e  one  d esc r ibed  in [4]: A d r ied  m ix tu re  
o f  N 0 2  an d  0 2  gas was in t rod uced  th ro ug h  an 
a lu m in iu m  tu b e  into the  c a tho de  co m p ar tm en t ,  
which con ta in ed  an  (Li, K ) N 0 3 m ix tu re  o f  the  c o m ­
position  th a t  was to be s tud ied . T h e  te m p e ra tu re  
was kep t w ith in  ±  1 ° C  in the  fo rm e r  cell and 
±  4 °C  in m ost runs w ith  the  la t te r  cell.

In bo th  cases the  se p a ra t io n  tu b e  was 1 5 - 2 0  cm 
long. T h e  p o w d e r  in the  sep a ra t io n  tu b e  was silica 
( 1 0 0 - 1 5 0  m esh  in the  iso tope  exper im en ts  and 
8 0 - 1 0 0  m esh  in the  o thers) .  A p o r t io n  o f  the  m elt  
was s tored in a small vessel, f rom  w hich  it was filled 
into the sep a ra t io n  tu b e  befo re  each  run. T he  
separa t ion  tu b e  was th e n  inserted  in to  the  large 
( in te rm ed ia te  o r  c a tho de )  c o m p ar tm en t .  T h e  d if fe r ­
ence be tw een  the  two types o f  cells shou ld  not affect 
the  results. All o th e r  ex p e r im en ta l  p ro cedu res  are  
s im ilar  to those  d escr ibed  in pape rs  such as [5, 6 ].
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Table 1. Experim ental conditions and relative differences in internal cation m obilities, ec, and 
isotope m obilities, eLj and eK. .xK is the mole fraction o f K +, Q the transported charge, and t the 
duration.

* K 7V K Q / C t /h r £Li

0.01 573 7399 21.0 0.305 ±  0.004
623 6916 19.4 0.134 ±  0.004
673 8670 24.1 0.074 ±  0.003

0.05 573 7084 20.1 0.068 ±  0.002
623 5 850 18.0 0.049 ±  0.002

0.10 553 9551 27.3 0.104 ± 0 .0 0 3
573 8440 25.0 0.045 ±  0.002
623 8155 24.2 0.026 ±  0.002
673 2028 6.2 - 0 .0 1 2  ± 0 .0 0 3

0.20 573 6404 5.7 0.046 ±  0.002
0.573 653 6876 15.5 -  0.108 ± 0 .0 0 3 0.0083 ±  0.0011 0.0024 ±  0.0002

746 6245 13.9 -  0.131 ± 0 .0 0 4 0.0100 ±  0.0009 0.0033 ±  0.0004
0.59 452 3453 30.1 0.069 ±  0.002 0.0059 ±  0.0002 0.0012 ±  0.0005

454 2440 18.2 0.078 ±  0.002 0.0066 ±  0.0005 0.0021 ±  0.0009
a463 6823 27.7 0.059 ± 0 .001 0.0060 ±  0.0002 0.0009 ±  0.0003

474 6298 25.2 0.063 ±  0.003 0.0069 ±  0.0002 0.0010 ±  0.0004
513 8830 24.2 0.013 ± 0.001 0.0061 ± 0.0002 0.0020 ±  0.0003
517 9027 24.0 0.009 ±  0.001 0.0049 ±  0.0002 0.0011 ±  0.0001
521 8615 24.0 -  0.002 ± 0.001 0.0059 ±  0.0003 0.0014 ±  0.0001
533 5297 27.1 -  0.018 ± 0 .0 0 3 0.0061 ±  0.0004 0.0012 ±  0.0002
575 8718 24.0 -  0.049 ±  0.002 0.0087 ±  0.0004 0.0018 ± 0.0002
576 9221 24.0 -  0.049 ±  0.001 0.0046 ±  0.0004 0.0015 ±  0.0001
578 9047 24.0 -  0.052 ±  0.002 0.0087 ±  0.0004 0.0015 ±  0.0001
614 8837 24.0 -  0.076 ±  0.003 0.0099 ±  0.0006 0.0021 ±  0.0002
622 8851 24.0 -  0.083 ±  0.003 0.0108 ±  0.0004 0.0018 ±  0.0003
648 8804 24.0 -  0.118 ± 0 .0 0 3 0.0110 ± 0 .0 0 0 5 0.0019 ±  0.0002
672 9418 24.0 -  0.108 ± 0 .0 0 3 0.0111 ± 0 .0 0 0 5 0.0019 ±  0.0001
687 10600 24.0 -  0.127 ±  0.004 0.0100 ±  0.0007 0.0029 ±  0.0002

0.90 623 8350 27.6 -  0.095 ±  0.002
673 8107 23.9 -  0.191 ± 0 .0 0 2

0.95 623 2129 6.0 -  0.101 ± 0 .0 0 3
673 1784 5.1 -  0.179 ± 0 .0 0 3

0.98 623 2033 6.1 -  0.117 ± 0 .0 0 4
673 2240 6.4 - 0 .1 6 6  ± 0 .0 0 3

0.99 623 8136 23.8 -  0.105 ± 0 .0 0 4
673 7027 19.7 -  0.110 ±  0.004

For this run, the chem ical and isotope d istribu tion  in  the separation  tube is given in T able 2 of
[7]; the values o f ec (0.0025 ±  0.0004) and eK (0.00011 ±  0.00015) in the footnote o f  that table 
should be corrected as given here.

Results

T he  m a in  ex per im en ta l  cond it ions  and  the  results 
are  given in T ab le  1. £c, £Li and  £k a re  d e f ined  as

£c = ( b u ~ b K) / b ,  (1)
£ Li =  (^ 6  ~  b i ) / b L i, ( 2  a )

£K =  ( ^ 3 9  — ^4l)/^K 5 ( 2  b)

w here  b: in ternal m ob ili ty ;  b =  x Lib Ll + x Kb K, b u  = 
y(,b6 + y i b 7 and bK = y 39b39 + y ^ b ^  (y : ab u n d a n c e  
o f  isotope; y 6 +  y-j =  1 and  V3 9  +  >’4i =  1 ); the  suffixes
6 , 7, 39, and 4 l ’ refer to 6 L i+, 7 L i \  3 9 K +, and  4 1 K +, 
respectively. T hese  values w ere  ca lcu la ted  as d e ­
scribed in [7],

T he  values o f  bLi and  bK are  ca lcu la ted  from  the  
o b ta ined  £c and  availab le  da ta  on the  d ensi ty  [8 , 9] 
and  conductiv ity  [9] (cf. T a b le  2).

F igure  1 shows ec values vs. tem pera tu re .
F ig u re  2 shows the  iso therm s o f  bLi a n d  b K at  

573 K, 623 K, and  673 K toge ther  w ith  those  ca lcu ­
lated from the  sum  o f  the  external m o b i l i t ie s  o f  the  
respective cations [2] a nd  N O 3 [10], w h ich  w ere  
m easu red  by L an te lm e a nd  C hem la  w ith  th e  a sbes­
tos strip m ethod ; for the  ca lcula tion  o f  these  ex ter­
nal mobili t ies  o ther  d a ta  [ 1 1 ] on densi ty  and  con ­
ductiv ity  were used by them .

In Fig. 3 the eLi a n d £k values ne a r  th e  eutec tic  
com pos it ions  are p lo t ted  agains t tem p e ra tu re .
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Fig. 1. Relative difference in internal cation m obilities, 
£c, vs. tem perature  in the  system (Li, K )N 0 3 for various 
m ole fractions, x K. Two points at ,vK =  0.573 ( • )  are in­
cluded in the curve for x K = 0.59.

D iscussion

W h e n  £c <  0, i.e. bu  < bK, an a no m alo us  d is t r ib u ­
tion  o f  the  Li iso topes was observed  along the se p a ­
ra t ion  tube. T h e  region n ea r  the  ano de  show ed 
the  expected  e n r ich m e n t  o f  7Li b u t  was followed by 
a region w ith  an  e n r ich m en t o f  6 Li, while 41K was 
enriched  in b o th  these regions. In the  case bu  > bK 
a co rrespond ing  a n o m a lo u s  d is tr ib u t io n  should  in ­
stead  be expected  for the K isotopes, i.e. a first 
region with an  en r ic h m en t  o f  4,K  should  be fol­
low ed by one w h ere  39K is enriched. An exam ple  o f  
th is  case is g iven  in T ab le  2 o f  [7], However,  the 
an o m aly  is no t as ev iden t in th is case, m ain ly  b e ­
cause  £k is r a th e r  small,  bu t  also because the  
accuracy  o f  the  mass spec tro m e te r  was not so good. 
T h e  cause o f  the  an o m a lo u s  iso tope d is tr ibu t ion  
was discussed in deta i l  in [7] and  [7 a].

Iso therm s o f  the  in ternal cation  mobili t ies  are  
show n in Fig. 2 fo r the  presen t exp e r im en t  as well as 
for exp. A. T h e  ag reem en t  is as good as one can 
expect w ith  the  exception  o f  the  mobili t ies  o f  very 
d i lu te  p o ta s s iu m  ions: T he  presen t s tudy shows a 
strong decrease  o f  bK w h en  x K app roaches  zero 
w hile  this was no t  observed  in exp. A. It is, however,  
inev itab le  th a t  the  accuracy  o f  external K + m o b i l i ­
ties becom es p art icu la r ly  low w hen  ,vK a pp roach es

4
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Fig. 2. Isotherm s o f the internal cation m obilities in the 
system (Li, K )N 0 3. a : Li, □: K from the present ec m ea­
surem ents. ▲: Li and +  : K calculated from  external 
m obilities [2, 10].

zero. T he  observed  dec rease  o f  bK at  h igh  x Li m ig h t  
be d ue  to the  free space  effect [5, 12], w h ich  has 
been  observed  in m a n y  o th e r  systems such as 
(Li, R b ) N 0 3 and  (Li, C s ) N 0 3 [5]. It is qu i te  reaso n ­
able  th a t  in the p resen t  case the  free space effect is 
the  g rea te r  the  low er th e  te m p e ra tu re  is. T h e  C h e m ­
la crossing points  are  foun d  a t  h ig h e r  x Li in o u r  
exper im en t  th an  in exp. A.

F o r  the  exper im en ts  w ith  the  orig inal  co m p o s i­
t ion  .vK =  0.59, the  final co m p o s i t io n  at the  a n o d e  is 
p lo tted  agains t te m p e ra tu re  in F igu re  4. Since this 
com pos it ion  shou ld  a p p ro a c h  th a t  o f  the  C h em la  
crossing point,  the  po in ts  o f  Fig. 4 shou ld  lie on  a 
sm ooth  curve. H ow ever,  they  seem  to be  m ore  scat­
tered th an  those o f  the  co rresp o n d in g  e xp er im en t
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Table 2. Internal m obilities o f L i+ and K + in (Li, K )N 0 3 mixtures.

-VK 7V K x /S  cm 1 F /cm 3 mol 1 a ^ Lj/1 0 ~8 m 2 V-1 s~ lb AK/ 10- 8 m 2 V - ' s “

0 573 1.056 39.18 4.29
623 1.338 39.80 5.52
673 1.634 40.44 6.85

0.01 573 1.047 39.36 4.28 ±  0.00 2.98 ±  0.02
623 1.326 39.99 5.50 ±  0.00 4.77 ±  0.02
673 1.618 40.65 6.82 ±  0.00 6.32 ±  0.02

0.05 573 1.011 39.93 4.20 ±  0.00 3.91 ±  0.01
623 1.279 40.59 5.39 ±  0.00 5.13 ± 0 .01

0.10 553 0.864 40.38 3.65 ±  0.00 3.28 ± 0 .01
573 0.968 40.64 4.09 ±  0.00 3.91 ±  0.01
623 1.223 41.33 5.25 ± 0 .0 1 5.12 ± 0 .01
673 1.475 42.05 6.42 ±  0.02 6.50 ±  0.02

0.20 573 0.887 42.06 3.90 ±  0.00 3.73 ±  0.01
0.59 452 0.288 45.49 1.41 ±  0.00 1.32 ±  0.00

513 0.462 46.47 2.24 ±  0.00 2.21 ±  0.00
575 0.666 47.55 3.19 ± 0 .0 1 3.35 ±  0.00
622 0.834 48.43 3.98 ±  0.01 4.33 ± 0 .01
672 1.032 49.43 4.93 ±  0.01 5.54 ± 0 .01
746 1.350 50.78 6.57 ±  0.02 7.50 ±  0.02

0.90 623 0.704 52.83 3.53 ±  0.01 3.89 ± 0 .01
673 0.865 53.96 4.00 ±  0.02 4.93 ±  0.02

0.95 623 0.684 53.54 3.43 ±  0.01 3.82 ± 0 .01
673 0.843 54.68 3.97 ±  0.02 4.82 ±  0.02

0.98 623 0.673 53.96 3.33 ±  0.02 3.77 ± 0 .01
673 0.831 55.11 3.97 ±  0.02 4.76 ±  0.02

0.99 623 0.669 54.10 3.36 ±  0.02 3.75 ± 0 .01
673 0.827 55.25 4.22 ±  0.02 4.74 ± 0 .01

1.0 623 0.665 54.24 3.74
673 0.823 55.40 4.72

a The density data  are taken from [8], T he param eters for (Li, K )N 0 3 in Table 6 o f [8] refer to 
.yk =  0.2, 0.4, 0.6, and 0.8, not .vLi =  0.2, 0.4, 0.6, and 0.8, respectively. The density data  in 
Tables 6 6 (a) and (b) o f [9] are based on the  uncorrected p aper [8] and are therefore erroneous. 
We have recalculated the param eters o f the density form ula

Q = a + b T  + c C  + d C 2 + e C 3 + / T C 2 +  g C T 2 (g c m '3), 

where C is mole percent K N 0 3, and found

a = 2.07386, b = — 5.48158 x 10~4, c =  2.74821 x 10~3, d  = -  1.26740 x 10“ 5, 
e — 1.11207 x 10~8, /  =  2.01241 x 10~8, and g  =  -3 .3 6 6 6 7  x 10~9 .

An alternative equation  w ith only five term s has appeared  as an erra tum  to [9] (private com ­
m unication from  Prof. G. J. Janz to Prof. A. Klemm). Existing m inor deviations between den­
sities calculated by m eans of the two equations are negligible for the interpretation  o f our 
experiments.

b bu  and bK are calculated from  bu  =  (x V I F ) (1 +  £c.\:k) and bK =  (x V I F ) (1 -  ecx Li), where x 
is the conductivity and F  the Faraday  constant. T he sign ±  stands for the standard deviation 
resulting from that o f ec and .vLi(x K) only.

t ion is the  d o m in an t  one, it has been  found  th a t  the 
internal m obili ty  o f  a cation  in a b inary  m ix tu re  o f  
alkali n itra tes  is well expressed by the  e q u a t io n  [13]

b = [ A / ( V - V 0) ] e x p ( - E / R T ) ,  (3)

w here  A , E  and V0 are  constants th a t  shou ld  be 
characteris tic  o f  the ca tion  in quest ion , i.e. in d e p e n ­
dent o f  the co-cation, and  V  is the  m o la r  v o lu m e  o f  
the mixture. T he  validity  o f  th is s ta tem en t  can  be

with the (Li, K)C1 system, see Fig. 3 o f  [6 ], T h e  
present scatter is p ro b a b ly  du e  to the  fact tha t  the  
d ifference betw een  the slopes o f  the iso therm s o f  
bu  and  bK is sm aller  in the  (Li, K ) N 0 3  system th an  
in the (Li. K)C1 system. T h e  decrease  o f  the cross­
ing point ,yk with increasing te m p e ra tu re  is, h o w ­
ever. clearly seen in F igu re  4.

The relative m a g n i tu d e  o f  the  ca t ion  m obili t ies  
depends  on several factors. If  the  C o u lo m b ic  a t t ra c ­
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Fig. 4. Final com position near the anode vs. tem perature  
for experim ents w ith the initial com position x K =  0.59.

600 700

Fig. 3. The isotope effects o f  cation m obility  eLj and vs. 
tem perature  near the eutectic com position. For com pari­
son the isotope effects for pure L iN 0 3 (------: [1 6 ],------
[17]) and K N 0 3 (------- : [19]) are also shown.

Table 3. Param eters o f  (3).

Cation A E Vo

I O " " m 5V 
■ s_l m o l-1

kJ m o l-1 10-6 m 3 m o l-1

Li (I) 2.84 17.80 24.7
(II) 2.78 16.38 19.0

K 4.21 16.74 10.5

tested for bo th  bu  an d  from  the  present e xp e r i­
ments.

T h e  p a ram ete rs  o f  (3) are  given in T ab le  3, w here  
two a lternatives have  been  chosen  for bu . C a lcu la ­
tion I is based on the  d a ta  o f  the  prev ious ex per i­
ments with (Li, R b ) N 0 3 and  (Li, C s ) N 0 3 [5] plus 
those o f  the (Li,  K ) N 0 3 exp e r im en ts  tha t  were 
m ad e  at nearly  the  eu tec tic  com pos it ion ; at this 
concentration the da ta  should be  m os t re liable  du e  to 
the large n u m b e r  o f  experim en ts .  F o r  calcu la tion  II 
only the  da ta  o f  the  (Li, K) ex per im en ts  were used. 
In Fig. 5 the rec iprocal o f  b is p lo t ted  agains t V at 
573, 623. and 673 K. T w o in te rp re ta t ion s  are  pos-

Vx 10 /  m ^ m o l -1 ---- ^

Fig. 5. Reciprocals o f the internal m obilities o f L i+ vs. 
m olar volume. The solid and broken lines are draw n 
according to the param eters o f (I) and (II) o f T able 3, 
respectively.
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Fig. 6. Reciprocals o f the internal m obilities o f K + vs. 
m olar volume. The solid lines are draw n according to the 
param eters o f T able 3.

sible. T he  first is th a t  the  p a ra m e te r s  o f  (3) are 
actually  in d e p e n d e n t  o f  the  co-cations, a l te rna t ive  I, 
and  tha t  for small V  the  d ev ia t ions  o f  the  ex p e r i ­
m enta l d a ta  from  the  solid line o f  Fig. 5 are  d u e  to 
the free space effect,  w hile  for large V, th a t  is h igh  
concentra tion  o f  K N 0 3, the  d ev ia t ion  is d u e  to the 
large exper im en ta l  errors o f  ec in the h igh  x K 
region.

T he  in te rp re ta t ion  accord ing  to a lte rna t ive  II is 
tha t  the  p a ram e te r s  o f  (3) are apprec iab ly  influenced 
by the co-cations, da sh ed  line o f  F ig u re  5. Actually  
the bLl r epor ted  p rev iously  for th e  h igh  ,vNa region 
o f  (Li, N a ) N 0 3 (see Fig. 4 in [5]) a re  considerab ly  
g rea te r  th an  those th a t  w ou ld  be o b ta in ed  by using 
the  p a ram ete rs  (I) o f  T ab le  3. T h erefo re ,  it w ould  
not be surpris ing  i f  bu  o f  (Li,  K ) N 0 3  actually  
deviates  from the  a lte rn a t ive  (I, solid  line o f  Fig. 5) 
based  m ain ly  on the  d a ta  from  the  tw o o th e r  
systems (Li, R b ) N 0 3  and  (Li, C s ) N 0 3; it also seems 
reasonable  tha t  the  d ev ia t io n  o f  b Li f rom  a l ternat ive
I is sm aller  in (Li, K ) N 0 3 th a n  in (Li,  N a ) N 0 3. It 
follows from Fig. 5 tha t  the  bLl o f  (Li,  K ) N 0 3 can 
be expressed a b o u t  as well by the  a ssu m p tio n  tha t

the param eters  o f  (3) d e p e n d  on  the  co-cations or 
not.

T he  param ete rs  for b K in T ab le  3 are  ca lcula ted  
from the prev ious  s tudy  o f  (K, C s ) N 0 3, a system 
where the cation  m obi l i t ies  are  expec ted  to be p re ­
dom inan tly  d e te rm in ed  by the  C o u lo m b ic  in te r ­
action. and  Fig. 6  shows th a t  they  fit very well also 
to the o f  o u r  s tudy  o f  (Li, K ) N 0 3. H ow ever,  it 
has previously been found tha t  the bKs o f  (Na, K ) N 0 3  

are ap prec iab ly  larger; see Fig. 4 o f  [12]. T hus, it 
ap pears  tha t  for the presen t system the  ag ita t ion  o f  
b K by the L i+ ions h ap p en s  to be co m p en sa ted  by 
the free space effect, and  th a t  the  co inc idence  o f  the  
b K o f  the (Li,  K ) N 0 3 an d  (K, C s ) N 0 3 experim en ts  
is fortuitous.

As seen from Fig. 5, the  v o lu m e  V  at  the  C h em la  
crossing po in t  becom es a p p re c iab ly  sm a lle r  w hen  
the te m p era tu re  is increased ,  w hile  this  vo lum e  is 
nearly  ind ep en d e n t  o f  te m p e ra tu re  for (Li,  K)C1 
mixtures [6 ]. This  m ean s  tha t ,  for a given density  o f  
N 0 3, an increase in te m p e ra tu re  is m o re  favou rab le  
for the m obili ty  o f  K + th a n  for th a t  o f  L i+. This  is 
p resum ab ly  because  the  p ro b ab i l i ty  o f  the  leaving 
process [14, 15] o f  a ca tion  tow ard  a n o th e r  N 0 3 ion  
is m ore  strongly redu ced  for L i+ th an  for K + by the 
ro tational m ot ion  o f  the  N 0 3  ions. A n L i+ ion is 
m ore  strongly a tt rac ted  by an  N O ^  ion th an  a K + 
ion is, and, ow ing to its small size, an  L i+ ion is 
d ragged  m ore  readily  by th e  ro ta tiona l m otion .

F igure  3 shows th a t  £Li and  eK tend  to increase 
with tem pera tu re .  T he  te m p e ra tu re  d e p en d e n c e  is 
m ore  p ronounced  in the  n i t ra te  th an  in the  ch lo r ide  
eutectic [6 ], T h is  s t ronger  te m p e ra tu re  d ep en den ce  
is likely to be du e  to th e  ro ta tiona l m o t io n  o f  the  
N O j  ions. W h e n  a ca tion  m oves  from  an  N 0 3 ion 
tow ard  an o th e r  one, the  p ro b ab i l i ty  th a t  it will 
com e back tow ard  the  first one is red u ced  as the  
rotational m o t io n  o f  the  N 0 3  increases. T h is  m eans  
tha t  the p rob ab i l i ty  o f  the  co m ing -back  process 
[14, 15] will decrease,  w h ich  will give rise to a la rger  
isotope effect.

In Fig. 3 eLi for the  m ix tu re  is c o m p a r e d  w ith  two 
sets o f  da ta  for p u re  L i N 0 3 [16, 17]. T h e re  seem s to 
be satisfactory ag reem en t w ith  the  o ld e r  one in the  
range 630 K to 750 K. A cco rd in g  to a recen t re inves­
tigation o f  p u re  L i N 0 3 in the  range  5 5 9 - 7 2 6  K. 
eLi increases in the range  from  559 K to  660 K w hile  
it is a lm ost constant abo v e  660 K [18]. F o r  this la t ter  
study the values o f  eLi and  the  te m p e ra tu re  d e p e n ­
dence are  very s im ila r  to those  o f  the  p resen t  s tudy
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o f  the eutectic mixture.  O u r  eK for the  m ix tu re  
agrees within experim en ta l  error  w ith  w h a t  was 
found for pu re  K N 0 3 [19].

A calculation o f  the self-exchange velocities in 
alkali n itra te  melts would  m ak e  the  in te rp re ta t io n  o f  
the isotope effects eLi and  clearer.
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