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¥ 1] Recommended property methods for chemical in Aspen. [6]

Application

Recommended property methods

Azeotropic separations

Alcohol separation

WILSON, NRTL, UNIQUAC and their variants

Carboxylic acids
Acetic acid plant

WILS—-HOC, NRTL-HOC, UNIQ—-HOC

Phenol plant

WILSON, NRTL, UNIQUAC and their variants

Liquid phase reactions

Esterification

WILSON, NRTL, UNIQUAC and their variants

Ammonia plant

PENG—-ROB, RK-SOAVE

Fluorochemicals

WILS—HF

Inorganic Chemicals
Caustic
Acids
Phosphoric acid
Sulphuric acid
Nitric acid
Hydrochloric acid

ELECNRTL

Hydrofluoric acid

ENRTL-HF

A2t &



—»

Hon-ele ctrolybe

Polar
Bectrahte = ELECHRTL
Feal = PEMG-FRO B, RE-S020E
LE-PLOCE, PR-BhA,
RES-Bh1, SRE
Honpolar = 1atm
CHAOD-SEA, GRAYS ORM,

BE1DO

Poeudo &

BEID, IDEAL

Palar

non-e lectrolyte i

&>

W HETL, OHIQLTAC,
and their warances

MALSOM, METL, UM LAC
andtheir variances

LIMIF-LL

UrIFAC, URNIF-LBY,
UMNIF-DedD

W (comelative mod els)

e SR-POLAR, P RS,
RESUNS, PR HWE

IL=0M

MRTL -
UMIQILAS s
UMIFAC

P =10 bar Rk ShAHZ
M (predictive miode 1= B PSR REKSMHWE
D T e WALE- HF
. WILE -MTH, WL S-HOC
¥ Oirrexr=

o METL-HNTH, HRTL-HO C
TUUHIQ-MTH, UHIQ-HOC
UHIF-HO

MUILS 0N, WL S-RE,
WPILS-LR, WILS-GLR,

o= FHETL, MRTL-RE, HRTL-Z
LRI s, LRIIG- RE,
LIRI0-2, URIFSC, URIF-LL,
UHMIF-LBY, UMNIF-DRAD

@ Bectrolyte @ ‘Bporphase association

Inte raction parameters available (in databanks oruser-specified) Liquid-Liquid

@ Real or Pseudocomponents @ Pressure @ Degrees of polymenzation

[2¥] 5] Recommended property methods guideline in Aspen. [7].
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A 1 2 NRTL-RK

Aspen plus V1094 #| &%+ NRTL-RK2& AAbojA NRTLZ,
717%¢el4  Redlich-Kwong (RK) 4 & #&3k] RAsH: W40tk
NRTLA S T A1 AE s 2429 oAl diste] Gy, Gigh o
3N AzEg wAdsz Fakd £ gleow, T
74 = Wilsond ol din]s] E-ZZ 2ty o] FEE3(Partial
miscibility) & 7FA& &qol= A8 5 Qo] f-of FEYE FAS
T vk Aol Atk ey wiZfATE 370, wAasE A E

7Fe/dol 7l wEell, AWA iz geel] tiske] 7]/ g e A

NAAEASY i AHE2 Activity coefficients= o}d|e tS240 =

Iny =

Ef};l Tfff;ff.x; +ZN [ X;f;ff ( _E?:lxr‘fr‘j{;?‘f)] (3_1)

T
Lit1 Gy B G\ B Gy
_ 8 — Gu _ 3—-2
Ut =" pr (g1t = g11) ( )
i;‘pg = eXp(-(f‘pr‘pf) (:&’_ﬁ = {f”) (3_3)

( ‘g:} =§}I}'(“I} =Q:u) 7]’ NRTL Z\_]'_O/] EH7HEH£I:O]1:5.}\1 “:} ‘j/]'llf

WA WAMEs B7hE 2ol SAelt [8]

7)o 7o g S AAEE7] Y3k Redlich—Kwong (RK) 4

Van—der—Waals equation?] attractive pressure termel|
17



Temperature dependence?} size parameterE F7}ste] Hebd
A Aolty, A 7 BRI AsdEEds 2R FE
HHl sl &2 ndste] dAEY 49 JHE S wWEyskst o]

Redlich—Kwong A} w421 (1949) o]t}
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[3 2] Column internal summary.

Column—1 Top stage Main stage
Start stage 1 3
End stage 2 32
Diameter (m) 0.6 0,75
Section height (m) 0.6 9
Internal type Packed Trayed
Tray type TELLERETTE Bubble cap
Section pressure
drop (bar) 0.00248 0.28110
% approach to flood 66.95 57.49
Limiting stage 2 32
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‘ @ Geometry |@Dwgn Parameters | Tray Geometry Summary
Name  MAIN Start stage 3 End stage 32 Status  Active  Mode () Interactive sizing @ Rating

Section type O Trayed ) Packed

Tray type BUBBLE-CAP =  Number of passes 13

Cap Diameter 3 1IN (76.2 MM) ~
=
: — Side Downcomer Width
‘ Top 1174 mm ~ Side Weir Length
l' ' ' "' ‘I Bottom 1174 mm - 0343 | meter
S
Skirt Height 1.0IN (25,4 MM) +
_) Nurnber of caps peractivearea  79.2283  1/sgm Diameter
.G-Num.berof:aps 28 WeirHeght %__ 750 mm - -J‘
Deck thickness 10 GAUGE - 80 mm - :ii |
0.0034 | meter
. g Tray Spacing
Balance downcomers based on Maximurm loading Downcomer Clearance 300 .
673 mm - : e
n| i
[7] Active area under downcomer :
~Weir Modifications
9 None
 Picketed
[72¥ 10] Column—1 internal tray geometry.
3 = = sH & 5 o) >~ S =
OF dAHES] BEAFE AdAFe] g, dA AdHs FAE
o Holee kg 2A whs WAS Agstar
1) Column tray/packing rating — Aspen hydraulic analysis—

Column—1, Column—2 Al &3t =48 TFHEUW &%
o B AR SRYE ARdE. AT YR obd [ 3]
7% internal hydraulic®] AAHs flate] At Atds Qs

o g5 Felsheln.

o &

-
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[3% 3] =5 ¥ design parameters in Aspen plus.
Property Value Unit
% Jet Flood and downcomer choke 30
fold for design
Minimum downcomer area/ total tray 0.1
area
Maximum acceptable pressure drop 0.025 Bar
Maximum % jet flood 100
Maximum % downcomer backup 100
Maximum % liquid entrainment 10
Minimum weir loading 4.47098 cm/hr-meter
Maximum weir loading 28.7653 cm/hr-meter
Warning status (% to limit) 10
System foaming factor 1
Aeration factor multiplier 1
Over design factor 1
Jet flood method Glitsch6
Maximum downcomer loading Glitsch

method
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o|\
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T

of

= 2~EBl% Reflux rate, bottom product?] %

M9l (58 FH%-50 ppmelah).

. o ==
— Aspen properties?] “Data tap”?] “GAMINF"#& S+5%
ym=Ne] = A S 3 ul =S
sh-o] 2ol SAMES (9 11139 Zo] ¥ 3t 4=
=1 o
Z1 &Skt
Properties ¢ Data - | Analysis ~ | Control Panel -  Data- D-1 (MIXTURE) -~ | +
All tems - QSe-tl:lp-] @ Data |CUr\SI.l'EInL’» ] Measurement Method | _Cammenu | |
=5 | _—
5 ‘a ehup Datatype | GAMINF | Clear Data |
b g Components _
L& Methods Experimental data
I Chemistry Usage TEMPL GAMINFL TEMP2 GAMINFZ
- Property Sets c ~ WATER =~ C ~ DCM -
4 | Data
—iID_l STD-DEV 01 1% 01 1%
B]0-2 | DATA 37 26
[& Estimation
L& Analysis
b & Customize

[ Results ‘

(713 12] Activity coefficient estimation in Aspen plus.

4) M—ol Ba7] efficiency WY
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Value
Option 21 = A3 5 R o =7} B2A}
az ‘1"_“71(%_
TH 25 (°C) 40 40 40
o+ (kg/cm*G) 2 2 2
e
% Ho0 1,000 ppm | 8258 kg/hr | 8800 kg/hr 10560
0] kg/hr
o =
A A v]& 0.455: 0.569 0.569
(Fsluda - S5 0.455 0.379 0.379
EE A EED) 0.091 0.052 0.052
slukaE] €
L= 2= 0
AT 25w
B 27 Designﬂ% e {ating al
; atel e o 8¢
o &% 2l
internal
Rating
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HA gz oF 4.7% &9 off& (distillate rate) 7} U&=

Ho

o

oh 3 Reflux?] 2%7F 3AEAF 43 AA

Eis

o)

¢+

i

=y

ojny

g Al & oin)

=
=

7Fed Zlow

AT e gk,

5|
T

WA 7V

Eix

A9 v
Quake] Azt ot |

Column—29]

612k 2t

3
ar

Mo

34



[3 6] Process model comparable.

Value
Column Column -1 Column—2
R EEEES
R =
(bar G) 0.29 0.29 0 0
CRincl
Prgfjgre =597} 0.3 =517} 0.1
(bar)
2¢k
. 2%+ packing packing 2k
Z=Er 3 lﬂ—oﬂ
© W;)\OEH’ + 30t tray + 30t Packing HEEBPE} °
T EZHtower tray tower =
& A
==7] Bl Total Total none none
3.31 m%/hr
3 ¥ From
Reflux feed 3.4 m’/hr L none none
Decanter
H20 50 ppm _ _
AE Gl 050 | R
(k9 sk % AA| ok 32 | ppm MW . .
! trace ! trace
ppm
FEED 30 40 80 100
OVID 47.2 48 100.3 98
Vapor
2
BTM 56.9 59 101.3 100
Reflux 27.7 51 none none
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1. Column—1(FEA 7 =5F%) internal check

HAAQ +4 EAF Al Total Pressure drop< ¢F 0.2835bar, max

flood:= ¢F 66%=Z wW¢ U533 FFES HIOH, HAg FEAVE
ALS g & F UAoem 120% F5 44 A E=HY 4o

stol g gtk olw 9] Floodings 80% °lt}. dld Fa7t des 79
Z5e Halid, 32l [2912], (23,1319 Y9 Hydraulic
2718 B4 3ete] 2783l
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g

Vapor Mass Fiow (kg/hr)

E\ tant V/L

{ B
! 101.00 mm-water/m

]

12.06 mm-water/m

000= &
L
Mini
Siafeicimim =417 MM-WEEI/M csninrmiminsarnsaiassrmrssniasasasnrassse
v T T T ! K ! H
4000 6000 8000 lesD4
Liquid Mass Flow (kg/hr)
Stage 2
8000

(18 13]

 Operating point

34.90 mm-water/m
I
......... weerm £.17 MM-WHET/M ssaimcnissarminsararnrasnrmsnss e rsssse
. | 1 T 1 T T T T 1
2000 4000 5000 8000 les04
Liquid Mass Flow (kg/hr)

5% internal hydraulic condition in Stage 1,2 (Packed).
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Vvapor PMass Flow (kgshr)

(19 14]

8004

6000+

40004

2004

age3

]
WMatmum Weir foad

Minimum Weir Load :
1
I
1
1
I
1
1
1

5000 pE 15404 P

Liquid Mass Flow (kg/hr)

Z 5% internal hydraulic condition in stage 3 (tray).
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11 -

16 =

Stage Mumber

2000 4000 6000 8000
Vapor Flow (kg/hr)

[2¥ 15] =5 ¥ internal hydraulic of vapor flow in each stage.

16 -

Stage Mumber

Oe+00 Se+03 le+04  15e+04 Z2e+04
Liquid Flow (kg/hr)

[2¥ 16] =54 internal hydraulic of liquid flow in each stage.
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Ato]z=7b wfg- AAY, gl hgst Fol glol AW et
743 AEHE FATH Fevd, A7IES Aol E]1H
g FTuAE F s Aojgtm AT F Uk
F2 ¥ Column—19 del= w3t =fol7t
wgskA] ekokth. RS Skl Wt Column—2& Hol7be &35
E3E 2o FRRUEY 2 FAT FFo|Jow (B o
2.5%v kel ZF2Zu|eto]  Column—2°]9, ©] <& Column—1%
o7k SEEHEE °F 0.16% ) - FF7]NA RefluxH=

F1EF B BN B3 7180 £99 bede Audow

X 7] Calculated activity coefficient in Column—1 35 A&
(& 7% 30 ppm).

Component Calculated activity coefficient
At 1.00298
SEEF 0.99057
A ShekA 1.35019
= 26.5704
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Abstract

Steady —state simulation and
optimization of water—removal
process in chloromethanes
distillation process

Dongkyoon Han
Department of Engineering Practice
Graduate School of Engineering Practice

Seoul National University

The water removal column in the chloromethanes production
process 1s the distillation column to remove water from the
chlorination reaction and purification process of methyl chloride and
chlorine. It has been in This facility was operated without much
consideration of the clear operating principle during the operation of
the facility because the utility amount was relatively small.
Therefore, I have come to conclusion that it is preliminary to

understand the principle and output in order to improve the facilities

In this study, Aspen plus V10 was used for the process
simulation which is operated as the current standard.

NRTL—-RK model was applied because it is considered the
characteristics of fluid. The internal hydraulic analysis of the
distillation column was carried out after conducting the normal
simulation. also it has been confirmed that the operation can be
performed without additional investment even if the production
amount of the present invention is increased up to 23%

approximately.
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In addition, the activity coefficient in the infinite diluted state
can be estimated, and the possibility of improvement of the
gravitational sedimentation type liquid—liquid separator of the high—
electric—field type is demonstrated through the development of the
operation of the liquid—liquid separator (Decanter) From this study

I was able to suggest additional utility savings potential.

Keywords : Azeotrope, Chloromethanes, Infinite dilution activity
coefficient
Student Number : 2017—-27898
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