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Fig.1 Strurtural formulas of benzotriazole and its derivatives ( a )  BTA, (b )  CBTAH-ME, ( c )  CBTAH-BU, (d )  

CBTAH-OC 
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Fig.2 (001) face of Cu,O crystal 

Fig.3 Optimized configurations and energies of title compounds ( a )  BTA, (b )  CBTAH-ME, ( c )  CBTAH-BU, (d )  

CBTAH-OC 



Table 1 Simulation details of MM and MD 

fhrcefieid non-bond summation method ensenible dielectric constant simulation temperature cut-off distance 

compass['2' vdW, roulomh atom based*, ewald* NVT 6.0 343.0 K 0.95 nm 

M M  optimization convergence level maximum iterations energy deviation thermostat equilibrium steps production steps 

sniart minimizer medium 5000 20920 kJ emol-' Berendsen12" 160,000 30,000 

time step frame output initial temperature of annealing bottom temperature of annealing annealing scale times of annealing dynamics 

1 is every 10 steps 1503 KIL" 

*Summation methods are respectively applied to calculate non-bond inte~~actions."atom hased" for van de Waals interaction and 

"ewald" for coulomb interaction 
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Fig.4 Temperature and energy fluctuation of CBTAH-OC on (001  ) face of Cu,O crystal ( a )  temperature, ( b )  energy 
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Table 2 Binding energies between BTA and its deriva- Table 3 Nonbonding interaction energies and deformation 

tives with (001) face of CuZO crystal energies 

E<IXr,~r. Em~llilllllr EldYbllr+Lt*:.v E,,i,,i .l,r 1 ,,,. 1 El,,,.! AE,,,,, AE.,,,,, AE,, AE, 
compounds 

/kJ.rnolkl /kJ-molkl /kJ .mol~ '  /kJ . rnol-' /kJ mol-' /kJ .mol-' /kJ .mol-' /kJ.mo1F1 /kJ.mol-' 

RTA -1561 17.6 379.1 -155840.6 431.4 277.0 BT A -30.5 -203.3 -233.9 52.3 

CBTAH-ME -156197.5 504.6 -155715.1 579.1 482.4 CRTAH-ME -45.6 -31 1.3 -356.9 74.5 

CBTAH-BU -156209.2 522.6 -155697.1 633.5 512.1 CRTAH-BU -61.5 -300.8 -362.3 110.9 

CRTAH-OC -156238.9 576.1 -155643.5 774.9 595.4 CBTAH-OC -61.5 -342.3 -403.3 198.7 
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Fig.6 Pair correlation functions of CBTAH-OC interacting with (001) face of Cu,O crystal ( a )  g ( ~ ) ~ , - ~ - r ,  

( b )  g( r)GL4-r 
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MOLECULAR DYNAMICS SIMULATION OF INTERACTION BETWEEN 
CUPROUS OXIDE CRYSTAL AND BENZOTRIAZOLE DERIVATIVES 

ZHANG Shuguangl, CHEN Yu2, WANG Fengyun2 
( 1. School of Chemical Engineering, Shandong University of Technology, Zibo 255049; 

2. Department of Chemistry, Nanjing University of Science & Technology, Nanjing 210094) 

Abstract: The interactions between corrosion inhibitors, i.e. benzotriazole (BTA) , methyl of carboxybenzotria- 

zole (CBTAH-ME) , butyl of carboxybenzotriazole (CBTAH-BU) , octyl of carboxybenzotriazole (CBTAH-OC) 

and Cu20 crystal have been simulated by molecular dynamics (MD) .  Results show that the order of binding en- 

ergies of corrosion inhibitors with Cu20 crystal is as follows: CBTAH-OC>CBTAH-BU>CBTAH-ME>BTA. 
The analysis of various interactions and pair correlation functions of all systems indicates that binding energies 

are mainly determined by coulomb interaction. Benzotriazole and its derivatives are deformed during their com- 

bining with the (001 ) face of Cu20 crystal, and coordination bonds are formed between the copper atoms in 

Cu20 crystal and the nitrogen atoms in corrosion inhibitors. 
Key words: molecular dynamics, benzotriazole and its derivatives, cuprous oxide, corrosion inhibitors, binding 

energy, pair correlation function, deformation energy 


