a4k FEo
2017 4E

JEEAE TR AR (A ARBR2RR) Vol. 44, No.6
Journal of Beijing University of Chemical Technology ( Natural Science) 2017

FURFREEFEENITEVNEE T MH

KIRE MET FHEAT
(dbEifb TR fb TP, dbaT 100029)

W OE . FRTTR ERRERE A A RN IR B IS S TR UL O 7 A 7R B 0 T AR A8 T TR AR
KA Aspen Plus XPAREORG il i BRHEAT I ARMUBL IR AL . T8 RBUE /13 M SR R IR E S B . — R e i
IEAREL 20, HERM B 55 6 ~ 8 bR, IR 1L 5 ~ 6, “ R B ES BIIBAREL 25, HERM B 45 19 ~ 21 Hudr, M1 1.4, [
A, 38 et S 00 2 /I e AR SRR A T 4 B Rl SR 2 SR S, AR A UESE T HEREHL (RER ) SO A
RI(NRTL) nf 3 F THREEY) R . P8 s M 4 SR 3R AR 1 0 AR DR 2™ i 0 4l B4 W] LA SRAS 1181 Aot
WA, R T g 77,

KGR . MRS BRICG; K Aspen Plus #$I{E4L ; BT

hESES: TO353  DOI: 10. 13543/]. bhxbzr. 2017. 06. 004

TR A 53 B i B vh 5 R A AL iR
BOBERE - AP 2R R S AN, ARSGE TS Asp-

T SCRRUK IR FR S, 132 N 5 iR A
PYE R R AR R R TR L
AT AT, BRI — B4 0 1k R BEBE A LY
AL FEEE AR K R AR A, 56 g
TR R i LM E R B YRR A A=z —

] 2 T A R PR AR S A = R R A R
fOH T AR PR 20 30 DT, (S AR AR B R
70% LA BP0 (B AR E I AT L R B ) Rk
/NIRRT T AR 1) FEBR oK, 2850 i LR
IRE TG Y R bR v, Al RN 98.5% T Mk
BOMARRE 76 O A b 2% 2 2 E PRTiT T IR,
R Ei = T 5w 1, paaEr=E 2 H
TP (R OO0 o T A0 SR T A o Ry R ™ | A
B LR P B R HE A, B 7= A Al
99.9% 7, AR IREREAN AR AT BE R 40% A AT, LTS
U BRI T Al T A 200 2 e S SR A R A 48 e e
il 3 o e e R A7k PRUIR , 3 7 P 4 L
AHEENEX,

B AS ] T B F2 2R ) = 3G I R, AL 454
TR KIS BORS I o AUk RIS R
R 7K ZE K 35 20 B, 1 Wb 4 DAOKS Tl B8 38 28 R 1

Wik H 1. 2017-06-08
FH—AEH . B 1993 44 Wik
PR A

E-mail ; ligs@ mail. buct. edu. en

en Plus XTAREEAE S FEVEATRLHLIT 08, R B 4%
MO SR B DA R BT b X 43 88 O R REAE RY 32
W, 8 e A T 2 280, R38N B A T S0 06 56
UE, PR B4 S A TR ) B Y
1 ITZmBEITARBEAED
1.1 BEBHIZRELT

B G i) 1 AR R FH R AR A B
AR R T e kS 1 O M R BH R EURED S A 18
AR Rl e TR ol ERRAR G 1 R,

FRKES BERE™

MR IR
—

|HH|NNNQ

QHHHNNNQ

.

FHHIE

— R YIRS
BT OBERE —gm U SR B i e
Fig. 1 Process flow diagram for the two-column process
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Table 1 Feed parameters and requirements of separation
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Fig.2 Effect of different stages on the reflux ratio
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Fig.3 Effect of different feed-stages on the mass flow of

acetic acid and water and energy consumption
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Fig.4 Effect of different feed-stages on the mass flow,
separation and energy consumption
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Fig.5 Effect of different reflux ratios on the mass flow of

acetic acid and energy consumption

2700 0.11  799.899
0.10 o
L . 199.898
2400 20,09
21006 10.08 +499.897
1500 1007 _ 199896
o L 10.06 = s
< 1005 2 199-895 §
< 1500 o =
10.04 = 199.894
L 10.03
1200 Toon  199-893
900 - 1001 499.892
A0
600 : : : : 199.891
0 1 2 3 4 5

R
FL6 IRl S REAE | BRI I LA BRI o
pax G|
Fig.6 Effect of different reflux ratios on the energy

consumption, mass flow and separation
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Table 2 Material equilibria
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Fig.7 Diagram of the small-scale device
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Table 3  Comparison of experimental and simulation results
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Table 4  Analysis of economic benefits
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Computer simulation and industrial application in
the distillation ultra pure furfural

LI JiaXing ZHANG BaoYong YANG JiaNing LI QunSheng”

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Most of the furfural currently produced in China is of relatively low purity. Therefore we have designed a
new process to produce high quality furfural. The chemical process simulation software Aspen Plus was used to sim-
ulate and optimize the furfural refining process. The effects of varying the plate number, reflux ratio and feed-stage
on the sensitivity were studied. The optimal parameters of a two-column process for refining furfural were found to
be: theoretical plates 20, feed stage 6 ~8 and reflux ratio in the range 5 ~6 for the first column, and theoretical
plates 25, feed stage 19 ~21 and reflux ratio 1. 4 for the second column. The distillation process was carried out in
the laboratory using a small-scale device. The experimental results show that the non-random two-liquid ( NRTL)
model is suitable for the furfural system, because the separation results are consistent with the simulation results.
According to an economic analysis, a factory with an annual output of 10 thousand tons will derive an economic
benefit of 11. 81 million yuan every year by using the new process and thus significantly improve their competitive-
ness in the market.

Key words: furfural; extra-pure grade; refining; Aspen Plus simulation and optimization; economic benefit

WA X T )



