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Fig.1 Relation on 2-chlorobutane concentration

and reaction time at different temperature
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Tab.1 The result about concentration of 2-chlorobutane at different temperature and reaction time %
t/min
T/K
90 180 270 360 450 540 630
308. 15 85.94 76.95 64.77 49.95 41.00 31.66 24.13
313.15 80.00 55.40 44.00 31.33 22.62 16.54 12.18
318.15 33.18 19.80 13.10 8.77 6.34 3.87 2.51
323.15 27.11 15.40 8.71 4.89 2.84 1.58 1.36
328.15 21.29 11.55 6.49 3.96 1.98 1.09 0.60
x2 LMWEHE 2.4 RIWUHhHhFEFENWIE
Tab.2 Linear regress equation *E?(E‘ D J:ﬁ‘*ﬁ , %Xﬂﬁ] SRR L E R b
T/K 45 75 R’ r,= —dec,/dt =47 098.67exp( -5 153.99/T)c,.
308. 15 y= —0.002 4x +0. 148 4 0.984 4 RNkt = —In(e /ey o) Ble, =c,gexp (-
313.15 y=-0.003 5x +0.077 5 0.998 4 kt).
323. 15 r=—0.005 8x -0.8555 0.986 0 . N - " e
’ N AT SV P T S 2 c
328.15 y= —0.006 6x -0.946 0 0.998 7

MRET Ink 5 T MLELR N

5 153.99

Ink = - +10.76.
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Ea=5153.99 x8.314 =42 850.27 =42.85 kJ/mol,

A=e"""" =47 098.67.
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Tab.3 Relation between the reaction ratio constant k

and temperature T '

k/min ! Ink T/K T'/K!
0.002 4 -6.032 308. 15 0.003 25
0.003 5 -5.666 313.15 0.003 19
0.004 7 -5.369 318.15 0.003 14
0.005 8 -5.146 323.15 0.003 09
0.006 6 -5.022 328.15 0.003 05
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Tab.4 The calculated concentration compared with
the experimental concentration for

2 - chlorobutane at 310.15 K

C “Chca
KB tmin enn o, emTfligog
CaLexp
1 90 77.32 81.01 4.55
2 180 59.79 59.45 -0.57
3 270 46.22 46.11 -0.24
4 360 35.74 35.31 -1.22
5 450 27.64 27.08 -2.07
6 540 21.37 21.56 0.88
7 630 16.52 16.37 -0.92
3 i
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—de,/dt =47 098.67exp( -5 153.99/T) ¢, , 3 Xt
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(3) 16 R % 308. 15 ~328.15 K N, %

IV 1 22 WA AL RE g 42. 85 kJ/mol, A T — ik 1k,
22 NS AL BE 40 ~ 200 kJ/mol Z[H], J& T4k
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Kinetic Study on Synthesis of Di-sec Butyl Disulfide

HU Guo-qin, WU Pei-pei, XIE Bang-hai, ZHANG Su-juan

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Kinetics for synthesizing di-sec butyl disulfide from 2-chlorobutane and sodium disulfide in the

presence of phase transfer catalyst was studied in this experiment. And the reaction and the kinetics model of

the whole process were established. It was proved to be a first order reaction and the chemical reaction kinetics

characterization equation can be expressed as r, = —dc,/di =47 098.67exp( =5 153.99/T)c,. The activa-

tion energy was determined to be 42. 85 kJ/mol in the Arrhenius equation. And the reaction of synthesizing di-

sec butyl disulfide belonged to control production of chemical reaction because the apparent activation energy

was in range of 40 ~200 kJ/mol. And to our satisfaction, through experimental verification, the kinetic model

was proved to be valid.

Key words: di-sec butyl disulfide; 2-chlorobutane; sodium disulfide; kinetics



