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Application of Aspen Plus in the Process Development and Design of
Inorganic Salts: Process Simulation for
Magnesium Chloride Hexahydrate
WANG Hongrui, SHA Zuoliang, WANG Yanfei

(Tianjin Key Laboratory of Marine Resources and Chemistry, College of Marine Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The process of continuous evaporation and cooling of magnesium chloride hexahydrate was simulated by using
Aspen Plus software, ELECNRTL property method and the flash and heat exchanger module. The influence of the vapor
fraction of the flash and the cooling temperature of cooling crystallization on the product yield was discussed. After consider-
ing the side effects, equipment materials and public work, the process was optimized aiming at minimum energy consump-
tion per unit of product. The reasonable parameters of the process of magnesium chloride hexahydrate are that the pressure of
the flash is 70 kPa, the vapor fraction of the flash is 0.4, and the cooling temperature of the heat exchanger is 38 ‘C. Under
these conditions, the product yield of magnesium chloride hexahydrate is 60.17% and the duty per unit of the product is
990.75 kJ/kg. The process simulation can save designing time, optimize existing production processes, reduce energy con-
sumption and help analyze different process conditions.
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Fig.1 Process simulation of the production of magnesium
chloride hexahydrate

1.2 ASPKHEX

H T MgClL6 H,O 5 H,O #BA& LAHLAR BT i 1)
T AETE , FrLE A Y Electrolyte Wizard 5 X
BT, BRI 1.

e Xt B, S 2 — i BRA Y 2
H;0", (e HJRAA7En), 8 H;0 MR e hE
T AR TLT i H A S5 A R 1 A - R b2
17 5 Wy J7 163 ELECNRTL ; By v — i e 3 L
SEA Gy, EAMUEROR TRV W A2 B Bk A T
TR A RR S ke it a5 R X et
XTHEANMS, FFHAERT 3 Fh 28 . &1
i ERHT S8 TSR, X 2L SV AT AE Reactions-

FLASH

Chemistry 171 125 2]
1 EXAS
Tab.1 Defining components
243 1D E i st
Water HH H,0
MG++ HHR Mg*t
CL- i) cr
SALTI1 [ {4 MgCl,-6H,0
SALT2 fi] 4 MgCly-4H,0
MGCL2 L MgCl,
H30+ T H;0"
OH- HH OH™

1.3 Y7 iR RN

WM T vk 0 AT R R G AR L Y O B, X
MgClL-H,0 fRZR , HLEBLBHI T 58 (1 4 ) A5 R
ELECNRTL #l PITZER HifitfF it SbARZ | 5
PSSR ARG FEAH Y , ARl F e ELECNRTL 45
R iy T A BE KR A R RO A 3] A R 2
FEARNFLAMETR, ATREAEAE SR L DUIK L 7K B TGk &R
PR [ A, I ELTE & T T 38 2 A7 78 [ A 1) K ik
N ARHEASCUA A 7K AR H i, 2 T2
WFFETE N, - A 225 RS K A BE R K 54k
B, 2w IR, X% MR R AR 2 AR R AT Y
faifk.

¥k ELECNRTL 71X F MgCly-6H O %
Ff A BOIEA T T 2, A A BRI i
BE SRR A N i v i B S 02— 80,

(A TE MeClyr4H,O PRI IR-V-H7H 50, T8
Xof $0 7 2E R A TR DA E I A R AR L A S 5 10
E—E T, MgClyr4H,O 78 7K H s fiff 3k 1) 4
BF, SR B TP, LT AT LLROR R

MgCl4H,0 == Mg"" + 2CI” + 4H,0

MgCly-4H O A fife V- o 5O — o Tl e —
B, HIERX N InK = A + B/T + CInT + D. M 5%
fiEEE R, i Aspen Plus 4P IH T fg
PRI S0 A B, C. D #HATHIH, 455 h
A= -3260.790 . B=116217.111,C = 537.109 . D =
- 0.631. B X LESEIE Reaction-Chemistry T H JEF T
FE X

2 RESH

PR B #r Flash2 /4% 0 HCFA7, $E0E



46

B S B RS . PR 5> 2548 Flash2 i
TR, FF L ME IR B | 7 A3 L A i
ANSEPERE A, SR Heater 115772
e ER . P AZERC LS K A B AR 7 i A v
o B A RV ESEC 28 R AR W R D) (SR <A
O3 FE DL R ARSI L, RISt 238 o 43 Hir i 2
SRR T, THRZ AT, 752X
BTTERAEEA TR . 25 Wi B B TR ) 46
MEILF 2.

R2 WASH
Tab.2 Input parameters
i ATt ZH
25 °C,100 kPa, 1 000 kg/h,

FEED 13
wik MeCl B4 500 30%
FLASH ##itk J£77 100 kPa, S AH533 0.35
COOLER #Ht RHIEE R 35 C

2.1 SLEKAR R SBITHE
MgCL-6H,O 1241 i MgCl, 1 5T £ 4 34
46.84% , ZHH 0 PG EARAG IR BRI ZE R AR,
Ao I, A5 A 2 A 02 1 B (MgCly:6H,0 #
MgCly4H0 HIIR -G YD) , DT 2B A [ 5~
MgCl, KRB . SCHkrP R Z 45 1V TR T AL
BRI A, BEA 2 AT T BALBR A
ok A
ffi i Aspen Plus %4 % 9 ¥ 53 #r (Property
Analysis) ) fig , iz 17 2R BE B4 534, FIH Prop-
Sets & LESHTYIMESE——TBUB. 7 Analysis
TG A YL 3BT, ST AN R R B
MgCly KBTI B R AR, SR IR 3.
R3I FEENATHABESSUEKBRRES BN
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TSR LSS
70kPa 80kPa 90 kPa 100 kPa 110 kPa
22 97 101 104 107 110
26 100 104 107 111 113
30 104 108 111 114 117
34 108 112 115 118 121
38 112 116 119 123 125
42 116 120 124 127 130
46 121 125 129 132 135
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Fig.2 Relationship between the vapor fraction and the
yield of magnesium chloride hexahydrate
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Fig. 3 Relationship between the cooling temperature and
the yield of magnesium chloride hexahydrate
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Fig. 4 Relationship between the duty per unit of the pro-
duct and the vapor fraction under different pres-
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Fig. 5 Relationship between the duty per unit of the pro-
duct and the vapor fraction under different cooling
temperature
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Tab.4 Simulation results

i 70 2
PRODUCT #3i SALTI1 4y 601.7 kg/h, 7254 60.17%

£ 7 70 kPa, LB 121.2 °C,
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