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Reaction Enthalpies for DEA to 
Imidazole with Complete Basis Set 

Method (cbs-qb3) 
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Anion Byprod
uct 

ΔH at 
25 C 
(eV) 

ΔH at 
75 C 
(eV) 

ΔH at 
160 C 
(eV) 

EA 
(eV) at 
25 C 

EA 
(eV) at 
75 C 

EA 
(eV) at 
160 C 
 

IMD-H1- 

H 

1.54 1.55 1.56 2.653 2.65 2.66 

IMD-H2- 3.3 3.31 3.32 1.803 1.8 1.8 

IMD-H4- 3.94 3.95 3.97 1.186 1.18 1.18 

IMD-H5- 3.21 3.22 3.23 2.043 2.04 2.04 

IMD-H- 
1 

2 
3 

4 5 

EA = Electron Affinity 



Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 
C 
(eV) 

IMD-H1,2
- 

H2 

1.85 1.86 1.87 

IMD-H1,4
- 1.9 1.92 1.93 

IMD-H1,5
- 1.91 1.92 1.93 

IMD-H2,4
- 3.55 3.57 3.59 

1.753 1.77 1.79 

IMD-H2,5
- 3.49 3.51 3.53 

IMD-H4,5
- 3.59 3.6 3.62 

IMD-2H- When byproducts are 2 atomic H, the ∆H is higher by 4.57eV 



Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

IMD-H1,2,4
- 

H2, H 

6.77 6.8 6.83 

IMD-H1,2,5
-(EA < 0, not stable) 6.77 6.8 6.83 

3.625 3.65 3.69 

4.997 5.02 5.06 

4.936 4.96 5 

IMD-H2,4,5
- 8.14 8.16 8.2 

Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

IMD-H1,2,4,5
- 

2 x H2 
6.77 6.79 6.83 

2.957 2.99 3.03 

IMD-3H- 

IMD-4H- 



H- Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

H- 

IMD-H1 3.65 3.66 3.68 

IMD-H2 4.56 4.57 4.58 

IMD-H4 4.59 4.6 4.61 

IMD-H5 4.71 4.72 4.74 

IMD-H1
+ 13.36 13.37 13.38 

IMD-H2
+

 13.61 13.62 13.64 

IMD-H4
+

 13.48 13.49 13.50 

IMD-H5
+

 13.64 13.65 13.66 



CN- 

Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

CN- 

CHCHNH2 3.62 3.63 3.64 

CHNHCH2 3.65 3.66 3.67 

CHNH2CH 4.68 4.68 4.7 

C2H2N, H2 3.42 3.44 3.47 

CH2CN, H2 2.012 2.03 2.06 



Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

C2NH- 

CHN, H2 

4.05 4.07 4.1 

HC2N- 2.92 2.94 2.97 

HCNC- 4.12 4.15 4.18 

HC2N- 2.916 2.94 2.97 

C2NH- 

H2CNH 

3.688 3.7 3.71 

HC2N- 2.558 2.57 2.58 

HCNC- 3.765 3.77 3.78 

HC2N- 

 2.558 2.57 2.58 

39 amu 



40 amu 

Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

HCCHN- 

CH2N 

3.66 3.67 3.69 

HCHCN- 5.62 5.63 5.64 

HCHNC-(AE< 0, not stable) 7.46 7.47 7.48 

HCNHC- 6.47 6.49 6.5 

H2CCN- 

 2.291 2.3 2.31 

NCN- 

C2H4 

1.4 1.41 1.41 



41 amu 

Anion Byproduct(s) ΔH at 25 C 
(eV) 

ΔH at 75 C 
(eV) 

ΔH at 160 C 
(eV) 

CCHNH2
- 

CHN 

4.15 4.16 4.17 

CH2CNH-(AE < 0, not stable) 2.76 2.77 2.78 

CHCHNH- 3.44 3.45 3.46 

CH3CN- 

 2.613 2.63 2.64 

CH3NC- 

 2.841 2.85 2.87 

NCNH- 

C2H3 

2.44 2.45 2.46 

C2H2, H 

3.46 3.37 3.20 


