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2 kJ mol
-1

 

M  Li Na K Rb Cs 

ΔHs° 161 108.7 90.0 85.8 78.8 

I1 520 496 419 403 376 

ΔHh° −522 −406 −322 −297 −266 

 

 

 

2  

ΔfH°(Li) = 161 kJ mol
-1

 + 520 kJ mol
-1

 + (−522 kJ mol
-1

) 159 kJ mol
-1

 

ΔfH°(Na) = 108.7 kJ mol
-1

 + 496 kJ mol
-1

 + (−406 kJ mol
-1

) 199 kJ mol
-1 

 

  
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(2) D = 436 kJ mol
-1

IH = 1310 kJ mol
-1

ΔHh°(H) = −1090 kJ mol
-1

 

(3) ΔH° = [ ΔHh°, M + (−IM) + (−ΔHs°, M) ] + [ (D/2) + IH + ΔHh°, H ] = ΔH1° + ΔH2° 

Li   ΔH1° = 522 kJ mol
-1

 + (−520 kJ mol
-1

) + (−161 kJ mol
-1

) = −159 kJ mol
-1

 

Na   ΔH1° = 406 kJ mol
-1

 + (−496 kJ mol
-1

) + (−108.7 kJ mol
-1

) = −199 kJ mol
-1

 

H2   ΔH2° = 218 kJ mol
-1

+ 1310 kJ mol
-1

 + (−1090 kJ mol
-1

) = 438 kJ mol
-1

 

Li   ΔH° = (−159 kJ mol
-1

) + 438 kJ mol
-1 

= 279 kJ mol
-1

 

Na   ΔH° = (−199 kJ mol
-1

) + 438 kJ mol
-1

 = 239 kJ mol
-1

 

(4)  

Li ΔS° = −50.3 J mol
-1

 k
-1

Na ΔS° = −73.8 J mol
-1

 k
-1

 

(5) ΔG°( = ΔH° − TΔS°)  

Li   ΔG°= ΔH°−TΔS° = 279 kJ mol
-1

 − 298.15 k × (−50.3/1000) kJ mol
-1

 = 294 kJ mol
-1

 

Na   ΔG°= ΔH°−TΔS° = 239 kJ mol
-1

 − 298.15 k × (−73.8/1000) kJ mol
-1

 = 261 kJ mol
-1

 

(6) ΔG °= −nFE° E°  

Li   E° −ΔG°/nF −294 kJ mol
-1

/(1 × 96 .5 kJ mol
-1 

V
-1

) = −3.05 V 

      = E°(Li
+
/Li) − E°(H

+
/H) = E°(Li

+
/Li) – 0 

(7) Li   E°(Li
+
/Li) = −3.05V 

 

Na   E°(Na
+
/Na) = −2.72V 

  

1.  


