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1. B ILBERSBEKERE4 20 8/ eF > pH{E=10> H4a R0 F LT -

P R, Wt%

1. F82 Methanol 0.60

2.k Water 77.36

3. 9% Toluene 0.01

4 13-—F A K-2-7 8z 1,3-Dimethoxy-2-propanol 0.15

52—‘? 8 HE-12-7/ 8 3-Methoxy-1 ,Z—Br%a_l[e_giﬂ | _9.18

6. Hh Glycerol 0.20

7. B8 NaCl 21.50

BAEKFERERT R

B c | o 10 20 30/ 40 50 e 70 8| 90 100
@ W% | 263 264 265 266/ 268 270 272 274/ 277 281 285

2. ALH MR FEAEKAMABEE LT
A S8 AKE I W% o 4% e (TOC)HE# 10 ppm -
=

QO

)
b)
c) E sk : COD & 60 ppm » pH EN# 6 ~85 -

BT BE SR SN 99 W% o K E A 1 wi% o B ERIR A A7 30 ppm -
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A R AR A LB & 48 (Mechanical Vapor Recompression) 3k 4 - $A IR AE
RARA

i) KT TOC T AAR 81t~ BRM - EREFEER BEXEREREALK
BEATITHE -

= -t
A TR CARBEREERE

gaf0 KA (B A1 20 kg/cm?2G) 1,500 7T & % /-8
g 4.5 7 & #/kwh
& 7K 25 L& ¥/
AEpK(iEE 33°C » mARIFAE 43°C) 0.1 7t & %/kkcal
KK 7 °C > BARIFAZBH 12°C) 1.0 7T & % /kkcal
KRR 15 7t & H/48
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€ 7z m 428 (Process Flow Diagram) :
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& SR A KRR
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® REZHHIAREH  RAEHLAL
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® X -RERFEZSHN

48 AP 4E(20%)

Bl R ERA  BERARUAFEE  HEEDIKRERE

Rl A s REBEFIEHRAE (Process Control Flow Diagram) (5%)
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2. ¥ EmBEREAARXY AL (R4 A% Z B Turton et al.[1])

Kall3] Pol0T/E E=tal H 10l ]am
b Tokens Fesd Fead

Siorage Feed Fumps Prehaxier Haxer
Dyum

Toluane

V101

Hydrogen| o y51am

Cooia E1@2 wiaz 103 E-103 E.06  T101  E-104 w104 PO@AE E-106

Recycle Gas Feactor High-Pres. LowPres.  Tower Reho Aefos Produnt
Effiuartt fhase Sep Phase Sep. Lﬂﬂ feboler Column  Contemar Drem  Pumps Coolar
Coctar

Figure 1.3 Skeletum Process Flow Diagram (PFD) fur the Production of Benceene via the Hydrodealkylation of Toluene

3. EiwBAEBTIMAspenPlusEZHER

VALVE

PURGEZ | =

= { H2IN } 92% flow to stream H2RCY
Tolal flow = 1130 kmol/hr COMP | H2RCY | 20 bar outlet pressure
T =50C, P=25bar e
Molefraction Globe valve
H, = 0.975 V810 equal percent flow
| 1.5-in size
N, = 0.005 [
Clz-h =0.02 L H2RCY2 | Isentropic
4 bar pressure change L= |
FEED-MIX REACT . -
FEEDPUMP Theoretical Stages = 12
BT Betiome e = 59 kol
i LBee ] HP-SEP S = mol/hr
w—{BzN A—)ﬂ : ) Partial Condenser with
T =40C T=1 T=50C vapor distillate only
P=1bar P =23 bar T =200C Pdrop = 0.5 bar Column Pressure = 15 bar
Benzene flow = 100 kmol/hr | CHRCY2 Pdrop = 1 bar Feed stage = 8
Pump efficiency = 0.6 Benzene conv = 0.998 =
Driver efficiency = 0.9
Performance Curve
Head  Flow PIPE PUMP
[m]  [cum/hr] )< cHRov2
;(5)0 123 CHRCY |
300 5 Carbon Steel
w0 3 Tindamaer  obaroutes Lriow
25-m length pressure 30% flow to stream CHRCY
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1—[%— Meke-up H,0
V4 Fipo=1350.8 kmolhr

Firaain® 35493 kmol/hr
€O loading= 0.24
MEA w%= 30 wt%

UA=8000 kW/K
Heat
exchamger

Meke-up MEA
Fauri=2.28 kmoal/hr

Flucgas in Duty=52618.2 kW
L T=1329 ~
Fompm=8000 kmol/kr o »
Yeor =0.146

5. CERAAMEARFERRALR (B E45%E8 Turton etal.[1])
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