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Fig. 1 Fluorescent spectra of Zn’t /ethanol solution with dif-

ferent concentrations induced by 253 nm
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Fig. 2 The absolute energy error values of different methods

compare to CCSD method; |AE|
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Table 1 The bond length of [Zn-(H,0),]*" (n = 1~3)
optimized with different methods
n HF MP2 B3LYP CCSD
1 190. 5 190. 0 190. 0 190. 0
2 191.3X2 190. 1 X2 191.3X2 190.5X2
3 197.6X3 197.0X3 197.3X3 197.2X3
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Fig. 3 B3LYP optimized the possible structures of [ Zn-(H,0)

n]*" clusters(n=1~7)
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Table 2 Thermodynamic parameters of [ Zn-(CH; CH,O0H), ]**

(n=1~6)
System(n) AF _ aH _ aG _

/(kJ ¢« mol™ 1) /(kJ « mol™ 1) /(kJ *+ mol ™ 1)
1 —5.773X10° —5.770X10° —5.771X10°
2 —9.847X10° —9.843X10° —9.844X10°
3 —1.392X10° —1.392X10° —1.392X10°
4 —1.800X10° —1.798 %10 —1.799X 105
5 —2.207X10° —2.205X10°8 —2.206X10°
6 —2.614X10° —2.612X10°8 —2.613X10°
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Fig. 4 The changes of Gibbs(AG)of [Zn-(CH;CH,OH), ]** (n

=1~6)clusters
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Table 3 Theoretic emission spectrum (1) and

strong shock (f) of different clusters

Cluster A/nm E(eV) f
[Zn-CH3CH,OH) ]2* 414. 63 2.990 0.138
[Zn-(CH3CH2OH), ]** 388. 04 3.195 0. 317
[Zn-(CH;CH,OH) 5 ** 339.02 3. 657 0.103
[Zn-(CH3;CH,OH), J*" 447. 94 2.768 0.011
[Zn-(CH;CH,OH);5 ]** 332. 86 3.725 0. 002
[Zn-(CH3CH,OH)s ]>" 324. 10 3. 826 0.003
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Fig. 5 Theoretical/experimental fluorescence

spectroscopy of possible clusters
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| Zn-(CH3CH,0OH), ** Clusters Probed with Fluorescence Spectroscopy
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Abstract In this paper the cluster structures of [Zn-(CH;CH,OH), ]*" have been investigated with spectroscopic experiment
and theoretical calculation. According to the fluorescence spectroscopy experiments, the fluorescence peak of ethanol molecules
was found between 275~330 nm. A new peak appeared between 350~380 nm after the metal ions (Zn*") was added into etha-
nol solution due to the generation of new clusters of molecules, and the original fluorescence peak of ethanol molecules became
weak owing to the destroyed structure of ethanol molecules induced by Zn’". The cluster structures of Zn*" in water solution
were investigated by using different methods. By comparing the results, a more accurate and fast B3LYP method of DFT was
found and applied to optimize the possible structures of [ Zn-(CH;CH,OH), ]*". The results suggested that the first solvation
shell of the system is up to six ethanol molecules, and thermodynamic parameters also shows the six kinds of molecular clusters
which are likely in the solution. Moreover compared the theoretical fluorescence spectroscopy with experimental fluorescence
spectroscopy, new clusters [Zn-(CH;CH, OH), J*" have been generated, with [Zn-(CH; CH,OH), *" (n=1~3) as main con-

structions.
Keywords Solvation; DFT; Clusters of molecular
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