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Optimization of the primary hydrocyanide reactor in a
100 000 t/a adiponitrile production process
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(Faculty of Chemical Engineering and Energy Technology, Shanghai Institute of Technology,
Shanghai 201418, China)

Abstract: Based on the simulation and optimization of the primary hydrocyanation reaction stage
in a 100 000 t/a adiponitrile production process via direct hydrocyanation of 1, 3-butadiene, this
study presents an improved reaction scheme with optimized process parameters, and investigates
the effects of these parameters on the conversion of reactants and the selectivity of the products.
The results of the new process indicate that the conversion of 1, 3-butadiene reached 92.9%, while
the selectivity for 3-pentenenitrile was 86.7%. Additionally, the new process reduces raw material
consumption and the load on subsequent processes.
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Fig. 1 Flowsheet of first-order hydrocyanide reaction process
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Fig. 2 Variation of the heat of vaporization, vapor pressure (a) and liquid density (b) of BD with temperature
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Fig. 3 The first-order hydrocyanide reaction process
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Fig. 4 Effect of temperature (a), ratios of the amounts of substance of catalysts and raw material (b) and time (c) on the conversion

and selectivity
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Fig. 5 Flowsheet of the three-stage series reactors of the first-order hydrocyanide reaction process

=

100 -
S £ 90
4 2
g B
;@ 1;3 80
N .
£ s - L L
& 84 o PEFEME &
% 60
80 50
1:1:1 2:2:1 3:2:1 4:2:1 5:2:1
AR L
100 -
R . 95
= BN
H = 90
i ki
) & 8
= e
i 5 80
= =
75
hrd ®
70
65
70 1 1 1 1 1 1 1 ) 60 1 1 1 1 )
40 50 60 70 80 90 100 110 120 0.5 1.0 15 2.0 25 3.0
7/°C fEATR 5 TR BT Y 1 L
95 -
(e)
RS
= 90
w
e
ﬁ 85 |
S —= HALE
& —o— PP
80
75 1 1 1 1 )
0.5 1.0 15 2.0 2.5 3.0

t/h
E6 REHFHEZ (a) « SEMWHELE (b)) « BE (o « BUFISENIRHEL (@) MEE (e) MNEBAERSIEFEMHNEZNT
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