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Table 1  Molecular geometric parameters of Freon-12
s/ T WS/
; /A K
e HHR/A HHAAFR ) P )
R(1,2) 1.7791 A(2,1,3) 112.0917 D(3,1,2,4) 121.168 4
R(1,3) 1.7791 A(4,1,5) 107.8009 D(2,1,3,5) 121.1684

R(1,4) 1.3376 A(2,1,5) 109.2134 D(3,1,2,5) -121.1679
R(1,5) 1.3376 A(3,1,4) 109.2134 D(2,1,3,4) -121.1679
A(2,1,4) 109.2125 D(4,1,2,5) 117.663 8

A(3,1,5) 109.2125 D(5,1,3,4) 117.663 8

D(2,1,4,5) —118.549 1

D(3,1,5,4) —118.549 1

MFE 1 AT LUE BRI R O 1,779 1 A,
R 1. 337 6 A Gl B B 1 KT
ik SUERE 19 B FRATTRE, B ROB IS BRE B ] | U
Wi 3 T DL E o0k WA 7 it 2 A s A S 1 4
Vw8 e T ST S TR ety 35 3 E S S DS b
XA BT B i 8 S A 23 S i W Y. R12 it 25
SR T S BRI AR ARSI R T,
HRALEE S A

CF,Cl,—Cl - +CF,Cl - (1)
CF,Cl - —Cl - +CF, - (2)
Cl - +0,—CIO - +0, (3)

R A A A R12 SO 23T H BURIRFIE T I 5.
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Table 2 Molecular geometric parameters of Freon-134a

" Hfhs A BTV

B OERK/A EASK ) Sk )
R(1,2) 1.5208 A(5,1,6) 107.7975 D(7,1,5,2) 119.7877
R(2,3) 1.0914 A(5,1,7) 107.906 0 D(7,1,5,6) -116.3000
R(2,4) 1.0914 A(4,2,8) 109.2580 D(6,1,5,2) -123.9124
R(1,5) 1.3440 A(3,2,4) 110.6999 D(5,1,7,6) 116.229 1
R(1,6) 1.3440 A(5,1,2) 112.1397 D(5,1,7,2) -121.8855
R(1,7) 1.3524 A(7,1,2) 108.7839 D(6,1,2,8)  60.7262
R(2,8) 1.3524 A(3,2,1) 108.898 6 D(6,1,2,3) -58.8718
A(8,2,1) 109.8152 D(7,1,2,3)  60.402 0
D(5,1,2,3) 179.6758
D(7,1,2,8)  180.000 0
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Molecular structure and characteristic spectra of
Freon-12 and its substitute

LI Jing' LIU Yuzhu' CHENG Qiyuan' CHEN Fei' LIN Hua' QIN Chaochao’

1 School of Physics and Optoelectronic Engineering, Nanjing University of Information Science & Technology,Nanjing 210044

2 College of Physics and Electronic Engineering, Henan Normal University , Xinxiang 453007

Abstract The molecular structure optimization and characteristic spectra of Freon-12 and its substitute of Freon-
134a are obtained by density theory ( B3LYP/6-311G++(d,p)) calculations.The molecular configurable parame-
ters,including bond length ,bond angle and dihedral angle are calculated through high precise computation.The IR
spectra and the Raman spectra of these two molecules are obtained by further calculation.The calculated IR spectra
of Freon-12 are in good agreement with experimental results taken from National Institute of Standards and Technol-
ogy, which proves to be accurate. Additionally, we get the UV-VIS spectra of Freon-12 and Freon-134a by
calculating energy with CIS method. The computing results offer useful reference for protecting atmospheric ozone
layer.

Key words Freon-12; Freon-134a; the ozone hole; density functional theory; molecular structure; characteristic

spectra



