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Abstract: For the defect of high energy consumption in the process of 1,4-butanediol co-producing
maleic anhydride and phthalic anhydride using mixed Cs as raw materials, the energy consumption
of the 1,4-butanediol production process was analyzed and optimized through the simulation and
the pinch point technology, and the heat exchange network was further integrated and optimized to
achieve energy-saving effects. The research results showed that 10 239.3 kW of heat utility and 21 683.2
kW of cold utility were saved, and equipment costs were decreased because the number of heat
exchange units was reduced from 44 to 32.
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Fig. 1 Flowchart of simulation process for BDO production
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Fig. 1 Flowchart of simulation process for BDO production (continue)
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Tab.1 Main material, auxiliary materials, fuels, and product of the BDO process

WiH SRR FE RARERIERE T SbRr= T 4 /%
F B Btk (kgoh ) 24 000 24 000 - - -
255 /(kgh ) 21 000 21 000 - - -
BHIK/(kgh ) 13 400 13 400 - - -
(93 72.98 70.65 - - -
U R 9.67 10.03 - - -
R 1.65 1.70
A/ (Nm*h ') 4.61 4.61 - - -
A/t 56.59 55.24 - - -
EEAH TR BHIK/(th ) 221.41 209.65 - - -
X F255 /N’ 17.86 17.86 - - -
HRERIM/ (60 ) 44.7 435 - - -
M1,/ (kW-h) 4 460.61 4 426.89 - - -
B BDO/(kg-h ) - - 5129.88 5127.32 99.90
THF/(kg'h ) - - 224.55 221.43 99.95
K/ (kgh ) 1 053.00 1049.12 09.82
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Tab. 2 Main product of the BDO process

0 ShREhE/(kgh ) MR (keh ) 4%
THF 224.55 221.43 99.95
FREF 1 053.00 1 049.12 99.82
BDO 5 125.00 5 124.49 99.98
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Fig. 2 Sensitivity analysis of pentane separation tower
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Tab.3 Stream information of the original process
FUREY e WIRIRSE /C &R/ C R kW
0203-0205(C,) 5.1 350.0 5 501.78
0208-0209(H,) 99.0 45.0 4 750.81
0206-0207(H,) 350.0 99.0 8 056.76
0308-0309(Hs) 130.0 45.0 2 836.85
0305-0306(Cs3) 57.7 120.0 1 346.44
R0201:201-202(C,) 30.0 126.9 17 809.52
T0402-410(¥%¥E#s) (H,) 135.0 134.0 348.15
B10-310(A#ERY) (Hs) 72.0 65.8 4 321.52
B14-313(¥#E4%) (Hy) 43.9 43.9 7 618.01
B17-316(FF#4%) (Cs) 71.6 71.8 3214.93
T0402-405(Fib#s) (Cq) 145.2 147.0 400.61
T0405-414(AHERR) (H;) 186.7 180.2 2 262.62
B17-0108(¥&¥E#E) (Hg) 56.1 56.0 3 219.65
B10-39(FH#%) (Cr) 111.5 111.9 4 646.30
B14-32(FFHE#E) (Cy) 58.4 58.7 7 634.45
T0401-411(F-B#%) (Cy) 121.5 121.7 2417.35
T0405-415(FF#F) (Cyo) 189.4 204.4 2 239.88
T0404-412(FFb%%) (H,g) 72.5 59.1 15 397.26
T0201-216(FFk#R) (Cyy) 156.3 205.6 17 150.31
B12-312(4#E#%) (Hyy) 11.0 10.1 2 057.97
T0201-215(3EERT) (Hyy) 102.2 94.3 17 720.33
B19-217(Fi#%) (Cya) 239.6 244.7 1411.44
T0404-413(FREAR) (Cys) 90.7 185.3 13 680.97
T0403-417 (R EERT) (His) 78.4 72.8 289.56
T0401-402(FAHEERY) (Hyy) 55.1 54.6 190.67
B19-303(&#E#T) (Hs) 166.8 160.8 1 563.17
B12-31(FRh#) (Cu) 50.1 50.6 177411
T0403-409(FFil#%) (Hyg) 113.5 113.0 251.81
R0201.R2-284(H,;) 350.0 349.5 2 940 476
VO0201-#4(H,g) 45.0 20.0 629 047.62
R0201.1(Hyy) 350.0 349.5 46 619 048.00
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Fig. 3 Heat exchange network prior to optimization
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Fig. 5 Combination curves of the optimized process
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Fig. 6 Heat exchange network after optimization
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