Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2015

Supporting Information

Microsolvation of LiBO, in Water: Anion Photoelectron

Spectroscopy and ab initio Calculations

Zhen Zeng,' Gao-Lei Hou,' Jian Song,” Gang Feng,"* Hong-Guang Xu,' Wei-Jun
Zheng'*

'Beijing National Laboratory for Molecular Sciences, State Key Laboratory of
Molecular Reaction Dynamics, Institute of Chemistry, Chinese Academy of Sciences,
Beijing 100190, China
? Department of Physics, Henan Normal University, Henan, 453007, China

* Corresponding author. E-mail: zhengwj@iccas.ac.cn; fenggang@iccas.ac.cn

Tel: +86 10 62635054, Fax: +86 10 62563167



Table S1 Relative energies of the low energy isomers of LiBO,(H,0), (n = 0-5) as
well as the comparison of their theoretical VDEs and ADEs based on wB97XD to the
experimental measurements. All energies are in eV.

ADE VDE ADE VDE
Isomer AE Isomer AE
Theo. Expt. Theo. Expt. Theo. Expt. Theo. Expt.
LiBO,” 0A'0.00 0.89 0.81 0.92 0.83 4C' 0.61 0.21 0.37
LiBO,(H,O) 1A'0.00 0.44 0.46 0.46 0.53 4D'0.63 0.03 0.09
1B'0.04 0.71 0.71 0.69 0.74 4E' 0.64 0.20 0.34
1C'0.21 1.04 1.09 4F' 0.70 0.06 0.55
1D'0.32 0.29 0.38 4G'0.74 0.13 0.63
LiBO,(H,0O),” 2A'0.00 0.45 0.80 0.86 0.86 4H' 0.75 0.04 0.85
2B'0.10 0.41 0.47 0.39 0.55 41' 0.75 0.37 0.59
2C'0.39 0.29 0.40 4J' 0.75 0.65 0.74 0.73 0.79
2D'0.40 0.81 0.80 4K' 0.77 0.41 0.76
2E' 0.42 0.45 0.72 4L'0.79 0.27 0.59
2F' 0.45 0.21 0.28 4M'0.86 0.21 0.32
2G'0.55 0.13 0.48 LiBO,(H,0)s 5A'0.00 -0.11 0.33 0.38 0.55
2H'0.58 0.29 0.71 5B'0.32 0.27 0.63
21' 0.59 0.07 1.24 5C'0.41 0.26 0.40
2J 0.60 0.06 0.63 5D'0.43 0.23 0.52
LiBO,(H,0O);” 3A'0.00 0.19 0.38 0.44 0.50 5E' 0.46 0.11 0.23
3B'0.02 0.20 0.64 S5F' 0.46 0.03 0.12
3C' 0.15 -0.06 0.18 5G'0.47 0.26 0.40
3D' 0.35 -0.10 1.19 5H' 0.54 -0.06 0.60
3E' 0.41 0.23 0.37 5I' 0.57 0.07 0.64
3F' 0.50 0.23 0.50 5J' 0.58 -0.09 0.93
3G'0.54 0.19 0.63 5K'0.58 -0.12 0.54
3H'0.58 0.09 0.73 0.76 0.92 5L' 0.59 -0.04 0.88
3I' 0.61 0.03 0.85 5M'0.62 -0.13 0.43
LiBO,(H,O)4 4A'0.00 0.25 0.42 0.47 0.57 5N'0.63 -0.03 0.77
4B' 0.44 -0.29 0.49 50'0.65 0.13 1.08




Table S2 Relative energies of the low energy isomers of LiBO,(H,0), (n = 0-5) as
well as the comparison of their theoretical VDEs and ADEs based on CCSD(T) //
B3LYP/6-311++G(d,p) to the experimental measurements. All energies are in eV.

Isomer AE ADE VDE
Theo. Expt. Theo. Expt.
LiBOy 0A 0.00 085 083 086 0.83

LiBO,(H,O) 1A 0.00 0.72 071 0.69 0.74
IB 0.13 042 046 043 0.53
IC 026 034 0.40
ID 028 099 1.04
LiBO,(H,O),” 2A 0.00 043 047 040 0.55
2B 0.01 048 080 083 0.86

2C 012 035 0.42

2D 0.14 051 0.67

2E 023 0.81 0.81

2F 028 0.25 0.29

2G 039 035 0.49

2H 040 0.12 0.61

21 045 0.56 0.69
LiBO,(H,O);” 3A 0.00 031 038 0.65 0.50

3B 021 0.29 0.40

3C 024 -0.16 0.39

3D 030 047 0.53

3E 037 072 073 072 0.92

3F 038 0.64 0.61

3G 040 0.10 0.78
LiBO,(H,O)ss 4A 0.00 046 042 050 0.57

4B 042 0.30 0.38

4C 047 0.27 0.40

4D 049 0.09 0.12

4E 0.50 0.38 0.64

4F 050 0.01 0.54

4G 054 050 074 076 0.79

4H 058 0.20 0.61

41 060 0.19 0.64

4] 060 0.13 0.82

4K 0.63 0.69 0.74

4L 0.63 0.32 0.57

4M 0.89 0.19 0.23
LiBO,(H,O)ss 5A 0.00 0.17 033 058 0.56

5B 0.18 0.02 0.41

5C 041 023 0.29

5D 048 045 0.50

5E 053 0.11 0.18

5SF 053 034 0.49

5G 055 0.12 0.78

SH 055 0.16 0.69

51 056  0.09 0.81

5] 057 035 0.44

SK 0.57  0.09 0.88

SL 057 0.18 0.71

5SM 059 0.04 0.62

SN 0.60 0.27 0.40

50 0.61 0.28 1.01
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Figure S1 Optimized geometries of the typical low-lying isomers of LiBO,(H20),’
(n = 0-5) based on wB97XD functional and 6-31++G(d,p) basis set. Relative energies
and Li-O bond lengths (in A) are indicated.
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Figure S2 Optimized geometries of the typical low-lying isomers of LiBO,(H20),
(n = 0-5) neutral clusters based on wB97XD functional and 6-31++G(d,p) basis set.
Relative energies and Li-O bond lengths (in A) are indicated.
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Figure S3 Optimized geometries of the typical low-lying isomers of LiBO,(H,0),
(n = 0-5) based on CCSD(T) // B3LYP/6-311++G(d,p). Relative energies and Li-O
bond lengths (in A) are indicated.
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Figure S4 Optimized geometries of the typical low-lying isomers of LiBO,(H,0),
(n = 0-5) neutral clusters based on CCSD(T) // B3LYP/6-311++G(d,p). Relative
energies and Li-O bond lengths (in A) are indicated.



