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Fig.1 Flow diagram of the VCM refining process
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Table 1  Comparison between thermodynamic equation results
— w(VEM)® /7 w(CHy)™/ p(VEM)Y / w(EDC)Y /
% 10-6 % 107°
T SEPRE 99.925 5.00 99. 982 80. 00
NRTL B0 99.945 5.00 99. 986 76. 00
Wilson BLEEME  99. 901 3.00 99. 996 67.00
Uniquac B{E  99. 886 8. 00 99.939 159. 00
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Fig.2 Influence of the theoretical plate number on
reflux rations and reboiler duty
2.2.2 #AHEE
TEIE BB B LU A ) 4540 T, Be T 35 T A
PR RGP i 4 i 0 B 3K e e A R RS Bk e AR
EOO ) UERME N (A LR ) X IZER 1
H G LW TR B w, (VEM) AR 3k 8 R 23 88w
(C,H, ) FlEy s ) o it 53 4K wy (EDC) By 52 10 4 4] 3
Jiw, I3 ATRVE W, MR B RS 2 ~ 16 3
SEARISE , 7 it 20 B M ) o B AR bR . (B Y bR
PLETES 2 ~ 4 HIERET, w, (VEM) F i, ws (G,
H,) .ws(EDC) 5 fik, Ktk , 288 N 2 ~4,

100.000 32 1494
128
1492
99.999 - 124
S 420 & )
g 2 1490 =
£ 99.998¢ 16z g
= 1122 4488 =,
= q ;;;" 3
99.997
14 14.86
10
99.996 Lt 4.84

02468 ‘1‘0‘{';' 15161820 22 24
m—uws(VCM) ; @—wy(CyH,); A—wg(EDC),
3 HERMEXT VCM G, H, \EDC JFi 5 H 5 e
Fig.3 Influence of feed location on the mass fraction of
VCM, C,H, and EDC
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Fig.4 Influence of the reflux ratio on the mass fraction of
VCM, C,H, and EDC
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Fig.5 Influence of side draw location on the mass fraction
of VCM, C,H, and EDC
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Fig.6 Influence of side draw location on the duty of the

reboiler and condenser
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Table 2 Results of orthogonal experiments for T-203

Wy Ws wg
Fe N R N W (VeM)/ (CyHy)/ (EDC)/

% 1076 10-°
1 2 0.8 18 2.2874 99.9992 0.00  4.80
2 2 0.9 19 23055 99.9993 0.00  4.77
3 2 1.0 20 2.3235 99.9993 0.00  4.74
4 3 0.8 19 2.2875 99.9992 0.00  4.84
5 3 0.9 20 23055 99.9993 0.00  4.80
6 3 1.0 18 2.3235 99.9993 0.00  4.77
7 4 0.8 20 2.2875 99.9992 0.00  4.85
8 4 0.9 18 2.3056 99.9992 0.00  4.81
9 4 1.0 19  2.3237 99.9993 0.00  4.78
K, 2.306 2.287 2.300
K, 2.305 2.299 2.305
Ky 2.299 2.323 2.305

2 0.007 0.036 0.005
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Table 3 Parameters of the operating process before and

after reconstruction

it H B AT e
PeVER 1 (R ) /MPa 0.55 0. 80
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k% i/ C 43.92 59.90
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T3 25 F /M -h ! 1365. 63 2090. 62
BEH ) (%K) /MPa 0.25 0. 60
AT/ °C 22.75 47.87
I BRI/ C 32.10 57.61
RBER /M) -h ™! 10344. 81 9655. 49
TS Ffr/ M - 9490. 43 9151. 61
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Table 4  Contrast of operating costs before and after

reconstruction
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POKFH/ Tt 1304. 00 1996. 00
Bt/ it 1381. 40 1999. 44

Tl K AFEHL/10*kW - h 2317. 24 —
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Simulation optimization and energy conservation

in vinyl chloride distillation

LI Yue' LI QunSheng' LI ChunJiang’

GUO Fan'

LIU ZhongHai* TANG HongJian>*

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Xinjiang Tianye Co. Ltd. , Shihezi, Xinjiang 832000, China)

Abstract: To solve the problems of low purity in production and high energy consumption in a commercial vinyl

chloride refining process, the chemical process simulation software Aspen Plus was used to simulate the T-203 col-

umn in a vinyl chloride distillation system. The NRTL model, which is suitable for the vinyl chloride system, was

selected. The number of theoretical plates requred was 28. The single factor method and the orthogonal experimen-

tal analysis method were used in order to obtain the optimum operational parameters: the best reflux ratio was 0. 8,

the location of the feed was the 2nd theoretical plate, and the side drawing position was the 18th theoretical plate.

The mass fraction of vinyl chloride monomer in the product was 99.999% . The low boiling content of the impurities

was less than 1 x 10 ~° and the high boiling content was less than 5 x 10 ~°. At the same time, two energy saving

procedures were proposed for the distillation system. The circulating water transformation technology is expected to

save 10. 34 million Yuan per year for the plant operators, and the high efficiency guided sieve tray technology sig-

nificantly improves the separation efficiency and production capacity.

Key words: vinyl chloride monomer; Aspen Plus; simulation and optimization; orthogonal experimental design;

energy saving
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