
0 

100 

200 

0.0 3.0 6.0 9.0 

400 K 

300 K 

200 K 

129 

74 

1  

!G!/ 
(kJ / 
mol) 

103  106  109  t1/2  

1 min 1 h 1 d 1 y 100 y 

0 

100 

200 

300 

400 

-12.0 -9.0 -6.0 -3.0 0.0 3.0 6.0 9.0 12.0 15.0 18.0 

900 K 700 K 

500 K 

300 K 

100 K 

10–12 10–9 10–6 10–3 1 103 106 109 1012 1015 t1/2 / s 

!G!/
(kJ / 
mol) 

1 min 1 h 1 d 1 y 100 y 

200 K 

300 K 

400 K 

300 K 

···  Mi-1

SPi

Mi Mi+1  ···

!G! = RT ln 
kB T t1/2 

h ln(2) 

(a) 

(b) 

(c) 



0 

100 

200 

0.0 3.0 6.0 9.0 

400 K 

300 K 

200 K 

129 

74 

1  

!G!/ 
(kJ / 
mol) 

103  106  109  t1/2  

1 min 1 h 1 d 1 y 100 y 

0 

100 

200 

300 

400 

-12.0 -9.0 -6.0 -3.0 0.0 3.0 6.0 9.0 12.0 15.0 18.0 

900 K 700 K 

500 K 

300 K 

100 K 

10–12 10–9 10–6 10–3 1 103 106 109 1012 1015 t1/2 / s 

!G!/
(kJ / 
mol) 

1 min 1 h 1 d 1 y 100 y 

200 K 

300 K 

400 K 

300 K 

···  Mi-1

SPi

Mi Mi+1  ···

!G! = RT ln 
kB T t1/2 

h ln(2) 

(a) 

(b) 

(c) 


