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Table 1 Chemical composition of the sample
RS w(MgClz)/% w(Mg())/% w(H20)/ % n(HzO)/n(MgClz)
1 46.96 0.49 52.55 5.98
2 56.22 0.80 42.99 4.05
3 72.07 2.17 25.76 1.89
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Table 2 Peak temperature values on the DTA cuves at different heating rates
P AR TR N0 (0/C)
r 5°C /min 10°C /min 15°C /min

A 121.7 129.1 131.7

B 169.2 180.4 191.6

C 201.1 219.9 225.0

D 254.4 270.2 276.7

E 438.6 448.2 464.3

F 701.8 704.4 707.8

x 3 AETHEEE N K=
Table 3 Weight loss values of the semple at different heating rates
R A THR R TR R E () F iR KB IREL
X [H
5°C /min 10°C /min 15°C /min 5°C /min 10°C /min 15°C /min

ldm 7.30 4.61 4.14 0.8219 0.8240 0.4671
2dm 27.13 28.65 32.50 3.8810 3.5569 4.1374
3dm 11.78 14.32 12.38 5.2117 5.0885 5.5388
4dm 9.87 8.88 9.19 6.3270 6.0368 6.5779
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4 MgCls 4. 05H,0 W 7K 4536 e K dis
Table 4 Data for the water adsorption isotherm of MgClz +4-05H20

—1

75 Ppio/kPa Hmol kg )
60°C 55°C 50°C 45C 40°C
1 1.12 0 0.89 1.94 2.73 3.59
2 1.29 2.03 2.74 3.72 4.75 5.37
3 1.46 2.29 4.15 5.02 5.66 6.29
4 1.53 2.61 4.49 5.73 6.20 7.63
5 1.83 2.82 4.91 6.1 6.27 8.27

RS MgClz-1.89H:0 MK F R LR HHE
Table 5 Data for the water adsorption isotherm of MgClz +1.89H20

C(mol kg )

}_‘%‘—%— pHZO/kPa
70°C 80°C 90°C
1 1.12 13.36 11.86 3.49
2 1.29 15.51 13.23 8.74
3 1.46 17.73 14.08 12.83
4 1.53 18.31 14.49 13.21
5 1.83 19.15 14.68 14.00
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Fig-7 Water adsorption isotherm of MgClz +4.05H20 Fig-8 Water adsorption isotherm of MgClz +1.89H20

RO6 MyClz 4. 05H0 M KSR RS M
Table 6  Cofficients of the water adsorption isothemm equation of MgClz +4-05H20

¥ B C D E F
a —27.285 —5.6790 —5.7985 —6.6282 —7.4558
B 1.2597 1.1433 1.2556 1.2351 0.82877
y 0.18891 0.12962 0.13279 0.12413 0.13148

0 8.6673 6.3441 6.2103 4.9598 2.7265
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R MyClo+1.89H0 MK &30 5 S8
Table 7 Cofficients of the water adsorption isotherm equation of MgClz +1.89H20

ZH B C D
a —7.2582 —4.3470 —12.951
B 1.2969 1.2090 1.2538
Y 0.12187 0.13231 0.092342
0 19.241 14.741 13.976
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Fig-9 In( p/ p“)*l/ T curves corresponding to the water adsorption isotherms
of MgCly 4-5H0 at r=4-47(mol/kg) (B) and 3-63(mol/ kg) (C respectively
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Fig-10 In(p/ p")—1V/ T curves corresponding to the water adsorption isothemms

of MgClz +L-8H0 at r=13.50(mol/kg) (B) and 13-3L(mol/kg)(C) respectively
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Table 8  Adsorption heat values of the water adsorption process of MgClz +4-05H20 and MgCl +1.89H20

e jf 551 Mz B EEJE T (mol /kg) % B 54 o (kJ/mol )
MgClz «4H20 3.63 —13.06
4.47 —14.17
MgClz +2H20 13.31 —15.59
13.50 —16.11

3.6 IRFITFEER

BT M =R e
P85 2 S B 903 BRI
ORI BEAT Lol 20 P I B 1 0 6 )
2 g

K= (7

et BT S BT
BB s RIS SRR R, BLL.
LAY T4 TR R D (mol/kg) « 5 3%

PR R K B R E L, K, B8
i [mol kg '], 39 45 T WLRHF 5 Uk
.
3.7 RIEXSIR M FER S0

DA SEEG bR R R RE A R A 30~80
HZ M\, X538 F R E KT 80 HA MyCle »
1.89H20 ik B LAIRIREAY 5 vk 2 oK &
HERER 10°C, A5 LRI,
iR g 2 SR S o 30~80 H A1 i bt
BT

R MyCls +4.05H20 Fil MgClz +1-89H20 Wi 7K st 752 Fry Wi Bt P-4 o 4
Table 9 Equilibrium constants of the adsorption process of MgClz *4-05H20 and MgCl2 +1.89H20

K, MgClz +4. 05H20 MgClz +1. 89H20
[mol/ 10°C 45°C 50°C 55°C 60°C 70°C 80°C 90°C
kg] 1009.7 766.57 744.81 599.51 334.32 2338.2 1792. 4 1709.4
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F 10 HR Sy 70°CH, R EEAS MCle +1. 89H20 W /KL 72 1 500
Table 10 Effects of porticle size on the water adsorption of MgClz +1.89H20 at a column temperature of 70°C

B, 30~80 H

Bz >80 H

R SH ] > 3 1

5 1 2 3 4 5

1] ¢/min 80 85 50 55
Wi g (20) | 24.08  27.91  31.94  32.96

45 120 115 85 60 105
34.46 23.74 24.05 27.19 30.54 32.18
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Gas Chromatographic Thermodynamics Study on Hydration
Processes of Magnesium Chloride with Low Water

CHEN ]ian*jun] s CHEN Cuan*chengza MA Pei-hua”,
BAO Ji*qing2 .MA Yutao'-Chen Feng*qiu3
(1. College of Chemical Engineering > Qinghai University » Xining 810016 China
2. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences > Xining 810008, China:
3. College of Chemical Engineering, Zhejiang Unwersity » Hangzhou 310027, China)

Abstract . The dehydration and hydration processes of magnesium chloride hydrates are studied by means
of headspace chromatography analysis , calorimetry ; thermogravimetry X —ray diffraction and chemical analysis -
The mathematical imitation to the adsorption isotherms of MgClz «4H20 and MgClz «2H20 under different tem-
peratures indicates that Boltzmann Function is the ideal equation to describe those adsorption isotherms- Its ad-
sorption heat for water is — 13. 06kJ/mol and — 16. 11kJ/mol . respectively - The adsorption equilibrium con-
stants are given here also- It is shownfrom the data obtain in this paper.that it is thermodynamically possible
to use partial dehydrated magnesium chloride hydrates as a adsorbance to clean water vapor contained in dehy-
dration equipment for bischophite and let the protection gas HCI recycle in the fluid bed reaction system-

Key words : Magnesium chloride with low water; Adsorption heat ; DCS ;Frontal chromategrapy



