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Simulation calculation on refinement separation process in preparation of
methyl acetate via carbonylation of dimethyl ether
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Abstract: The process flow is established by means of Aspen Hysys V9. 0 software.The influences of the number of
plates on temperature , pressure and other operating parameters for the tower in the refinement and separation process of
dimethyl ether production are analyzed. After treatment in dimethyl ether recovery tower, the molar fraction of methyl
acetate increases from 0. 087 7 in the original liquid phase to 0.285 9, the molar fraction of methyl acetate in the gas
phase decreases to 0. 000 1 and the molar fraction of dimethyl ether increases from 0. 891 0 in the liquid phase to 0. 97 in
the gas phase.And then dimethyl ether in the gas phase is recycled for use.After being processed in the methyl acetate
distillation column,the molar fraction of methyl acetate in the liquid phase increases from 0. 285 9 to 0. 99.The column
top temperature is 18. 63°C and the bottom temperature is 31. 82°C when the minimum reflux ratio for the dimethyl ether
refining column is optimized to 0. 12.The column top temperature is 19. 77°C and the bottom temperature is 112°C when
the reflux ratio for the methyl acetate refining column is optimized to 0. 1.

Key words: dimethyl ether; Hysys simulation for methyl acetate; process parameters

LR G (MA) 344 B2 W g, 2 H iR fie
Iz AR RRER 2 — , R L R B rERE, 2

1 IZREEN

TURRE A R R 2y A ARG, £
PR PP Wi o DR 2R 9 50, BE TS AR TN TR L £ 0 L
YR INER YR REANR RIS Z AR,
PR IRAT B e A4 DA e, 7 [ P i FE TR AN T
B PR SRR IR IR, Bl e I X BROR f B
AP H AR AL, N GG R R AR G
BRI b ) T K JR DA R ] A e I 4
PR ESR OR[N R Y R A R B R PR
MR T A BRI ) £ R R AR R
BERIRE R, T ZHOR T a5, 255 1+ 70l
W, BT AR A 7 MA IR T71

BEER) CO JRRE S3 2 4R ML K- 100 Jin F &
S4 J& , 5 R HHEI A S16 IR A %% MIX-100 i
44 S13, DME itk S1 453 fin #4828 E-100 Jii#h
% S2 )55 S13 &5 MIX-101 1R & J5 ik A KV £
CRV-100, ¥ J5 ISAYI it S6 & im#Ads E-101
TN AN ZE5E V=100, R ZE 0EW A8 1R S21
HEA B [ T- 100, 3505 HVRE S11 3EA MA
KEHIEE T-101, K5 H3 T-101 B T5 H KR S19,
B B S20, Hoh BB IR MA R T & R R
4 586 kg/h, IEHERL S11 B 40% , BME T 2
g1 R,

Y fs HH#A.2017-08-25; 1€ [E] H#:2018-04-16

EE B R (1994-) B it BFSE 7 1) S G Al 3@ TR RN, 15029673512@ 163.com,,



- 226 - LA AL L

F38EF6H

S2 MIX-101 LL-»

516.0 % 1
e 10
—

o Q-C-101

S19

Q-r-101
—]

T-100
1

e
T-101 520

A1 ITZ¥EABEME

2 BHSBEEERSN

FERfE T PR Fik e T IR S ]
DL T 2 3 AR A 2 TR 0 T B R [ e 5
T S Tk [ WSO RN 2 T RS TR 45
(AT RE R R T W 45 R 0 IR B 1) BT B2
PSR A
2.1 ZHEREIYEE S
R A RO T A T SRR RSP B
PR Al 2 SC L M FR Ik Il WSO B TS0
HFS10 v Z ik 5 3k BREE TR 5 , 2620 A 45
il DSOS R E S, AR R TR A
2.1.1 BAE
T, RS RS TR o3 B 3 P i ) B
VEARCEORT M LY, P A TR T S HU A,
e X 43 BEE 45 S8 (G EE ARCEORT 11 3 b ) AT
RAGEHT , AR RE e T 20451, (RS A s e
SRS B BRI R I REREIA B eI, s AL 1 3
TRV E 5 U 55 Ry 18. 76°C , 5 48 T il #5110 L I Ny
38. 14°C , 2R R 19. 38°C , 25 A B, (15 2 8%
ik AL RAERaAS T AT , 438 0UIR B BE RS AR
AN 2 B,
40.00
35.00f
g 30.00f
%25.00—
20.005

15000 é 4

6 8 10 12
EARBL
K2 BEMELREHGE LML Z

2.1.2 &AH

K TR (45 e % T 7= i i T i | A 3 45
VESR LA R 4 42 5540 25 T B (A5 ), 76— H ek [T ofig
& o B IO B A R 0 500 kPa, 35 R 2%
(IR T10 516 kPa, &IEHAERFE N 16 kPa, MR

AU AT DU AE A B R A B B B e A i T ST B R
WA ZRANIEL 3 F7 | LA K I TH v e 4 11
BB TR A (0 AR AT (B2 301 1. 477x 107 (1. 124 %

10" kJ/h,
516.0

512.0f

Y% "2 3 6 8 10 12
EARBL

K3 #E5EAREN KR

2.2 ZERFHEEEIRE S
2.2.1 BE
T P TRORG 1R 8 IR Ao AT 58 AN [R) T — W ik
[, S T, [ SR FHIORE 4 [l B =, B 3
TR EEZR R IR FE R 20, 16°C , B S50k 2 AY 1R
111, 5°C SRR 22 — kRS Y 4.7 1%, 7T
DL 2 B R Y B i A BGA B 99% , 53 BT AS 2R
5, K4 EHEMER TIRESHISEHEIN KR,
AT LVE AR 19 St i B B i 1o, O HIE TiE
SBT3 2. 072x10° 2. 554%10° kJ/h.,
120.0
100.0
& 80.0f
éﬁ 60.0-

=
40.0

20.00 5

10 15 20 25
B
F4 ZBWEEEEEESELRENX R

222 RBA

TE TR R KGR 35 b 3 TV Bk 4 1) R ) FLE
55 Tk [ WSO8 R — B, 34 O R TRV Bk A R
500 kPa, 3 2% 516 kPa, JE[ M 16 kPa, M
B AT LAV A b7 B R H e AR 1 e ) 5 B
B SCER K 5 s,
(T#% 228 W)



- 228 - FAX AL L

FERR . P BTN 52— ELAESE T3 0T il 5 B
REFIRE i Hi A BRI £ R e, DASRT AR T 25 0820 ¢ I
MTHAE . X — 4R SR ) — 0l 2 T & 1 93
KEHOR, EH TN T WS AR E NS
WFFEBR LB R MEREZOR | BIIR T W slRAE AR
BRI RS B BIOR, R A 47 T B BlR A vl L
ARRS IR AN A ML BEA TN E BT BOx 8Bl
SRAEARARRRT AT T RE,

1 WERERFRIHR

L1 BESMEERESRTRLER

H 1973 4E Palmes 1 Gunnison B YR I H
AERIIHT NO, BB RbESR I P28 R T
A RWERIEFARBE T ST, 2L PR SR AR
FOR T 1 T A7 i (%) e o £ 07 T OIS

Saunders T 1981 4F t it () SC 75 v R W, 9 ok
FRAC LN ] T2 ARG RIREE, 1984 4F,
i b2 2 i B2 Mgl 3l RS, 40 PRO - TEK
(DuPont) . Palmes A9 Palmes K £ 4 | VaporGard
MSA RAEds [FZ W 1114 42 ) GASBADGE SRAf s |
XFFR R RAE 2% LA A WL R CO, SRAERR . 1986 4F
TE P AR AT AT KA HCRAE E PRt if 25 b B

(E#% 226 W)
516.0

512.01

508.01

FE11/kPa

504.0f

500.05 3 10 15 20 25
EARB

B5 & 5EARBE KR

2.3 [EHH

FEARTAD H Hg Y Tk [ SO0 T S ke 1 — P Tk
HAREPIERAFIH 2 EZ AL EH T 85 iR
B AR RS O R R 22 AR K, IF Bl T
K FH— R4 00 11 AR TR B 2o v X DA 4k 252 R 4
IR R 4 0 Bl R4 B 3 242 kPa, B
LAFIY) AL Bk A R AR SIS,

3 #ig

(1) ZHI BRI TE 47°C 3 040 kPa FHER

E38EH o6 H

AT TAEG b N, AR RS2 )E,
P RAEF AR & R, ) 2002 4F Wi sh R AL SR
2T AR
1.2 ER#EsFEFEEHRER

UEAF R, TR E W B R AR R 4R . 20 42 90
AEACAE AR R T S0, \NO, €O, . HCHO
M NH, SRR M EE SR, R EFFRE T
RIS Sl R RE RS B ST, 1994 4F [ AR A% 251 F1) H
BEERBER Il Zs SR NO, 5 1996 4R 4
A 3 SR AR 28 I AP 1 SO, , X H A i T
FEIRAE L B R AR 2 BT E DS 2002 AF
SO IS T RT LA S E HRE . R AR AR
ARG 3 S Y Y B s M i Tk
FHZ 3k b 35 Pk 21 AR R WS B PRI
Zoad e L A AL S A B L B HCOO™ | NO™ |
SOT, I FH B (oo v I e WO e 1 FRY R . — SRR
TSR G I A 8, TS R R 22 41 e
SRAERR T T IR R FEE TSR IR %o 2R
R, S5 R ZORAE A — B 2 AR
BRI R - 10~ 35°C {5 il AR AT LU H 5 2R FEAS 7T
PLAEAS ) AT 8 4514 B 20% ~ 90% 35 FEl N 9547 1E 3
SRAE X 3 5 YL SRR RN 27 AR SN 5 1R

BB TA BRI TR J1 o0 500 kPa, 15 48 Pk 8 00 R
J1°5 516 kPa, 23BN 19.38°C, & R H
16 kPa, I RSB EK

(2) W e AS i 85 75 38. 14°C 516 kPa F i
BEoT B B TG 2808 45 PRk 45 1 1 ) 55— HA sk [
W — 2, X ERE R 16 kPa, JRFE N 73.36°C
JIT LA T8 H RS TR BB RS 1 T B i, 43 B RS

(3) A TR EIIE SRR 2 R4, 4 2
KR4 d & 13k 5) 3 242 kPa,

S 3k

[ 1] FRoash R A0A DL TIE0R B rb AR T [ M) b st A2 Tl
Hi AL, 1998.

[2] Nagamalleswara K Rao, Koteswara G Reddy, Rajendra P Prasad, et
al.Design and pinch analysis of methyl acetate production process
using Aspen Plus and aspen energy analyzerp[ J].International Jour-
nal of Chemical Engineering and Processing,2015,1:31-40.

[3] P22 LR BB Sl —Aspen HYSYS 2 [ M] bt A fl
i firt:,2015. 0



