;i X OB o4 ¥ % Vol.10,No.1
19944F3F _____ JOURNAL OF INORGANIC CHEMISTRY — March,1994

ML HEEZR LY, Mg?/CI', SO —H,0
BSCHTFEEHRDUERMR

1£7F &K, REAE
(PRASEHFHFLENALH, BT 810008)

ASCR S BT8P T VIR HAAE Lit, Mg* / CI°, SO —H,0 25T iK1 G £ FL7-
HIMS AR (ER . R, S E TEERM pH). KR 25CTHLMHIK Li,SO, - H,0, MgSO, -
~ TH,0. MgSO, - 6H,0, MgSO, - 5H,0, MgCl, - 6H,0, LiCl- MgCl,- 7TH,0. LiCl- H,0, + %
BAERK, HAML. Kb LiCl - H,0+LiCl - MgCl, » TH,0+Li,SO, - H,O N —BHEHR M. HX
PR GRLE, RGBS HHIX MgSO, - 6H,0 #1 MgSO, « SH,0. HAKRMELK/A it
HTVP&HEOHMER. LR, dicR e o9 s Bai R4 THEEE T Pizer 8. X KKE
25T MR HEEAT T B TH I ALIAE.

KRiA: FEkER - BXK itHaE

RETHREENRRER, LHREKAK L@, BT 0L T, X KEXR
KA H, FHHRAANILN Li', Mg™/CI, SOT, borate—H,0 thR. XFA oKk
AR R MERY AR EABRAOTISE, T WS LT R, FEM
KRR KRR IR T LR, RS DI EREPEDF ST T 4E.

WTREARR Li', Mg"/CIN, SOT-H,0 B 60 SEALRTIRIR ¥ H B2 0. 25, 35,
50. 75T WEMRREEAT RIS 2 AL TR T T8 TR 2 (7~ 8 /), 4:br okt &t
RFIE Li'% M R R, FrSsS R AEM, FEATHSLRIAE. MERNE
WIS T WK HARR Li's Mg® / CIY, SOT-H,0 25T X R M T W B LItk B7
HIAR 2STIEBAA, s RMANESEEE, e T RN oikZ - FrMbER

Pitzer B3 Oi. mpr Y. Mg. C» 'pn.a. Mg. SO,)° 0(c1. so"’ '/’(ci. so,. Lj® q/’(CL SO,. Mg) *

X B 8 &
—.ik Al Fn {38
4y Br ol LiCl- H,0. MgCl, - 6H,0. Li,SO,« H,0. MgSO, « 7TH,0 #t47 = W i 45 &k
A, EEMEBETHRYRRT&EM.
H,O: OXAKZLUBHARANE FRBLE, PR ZRKAE S pH=64H, g
AT 0.6x107'S /m. SCKRBS, WPESS. RCBITRON R 07 AR o R W2 T K

ACTF19934F1 B 140l 3. -
HE AN EES PR,
» BIRKRA.



70 - x OB o E F O# 10 %

2 R T S 3 B L TR R A R 4,
—XBAE

MTXERE Li', Mg/ CI°, SOF—H,0 BMEMPIR, M=tk ERMAHE &
EWIMASI =Rk, FEBINLGARAT. ERAKMBERSINT £005C., & MBUBATRE S
AT, DML RAEE RSB P bRE, —BPHMNAY S~6 X, IHMLARK
—6, ik 8~10 K. VMU MQHAEEIT LRI, MRS MEME, X H&ai
T B s B M.
S RBHAERAES

VW TR B IL A, R ACTR AT E . BSWORS R R O EC BB
&, BPRIFBHEYEE N £0.02 #. R YSI—Model 35 1 S (FEE YSI 2Rl B %,
F M PHS—3C RIRREI M WM pH i1, AINSHEBBHAITRIE: LU pH=6.864 (BSEREL
FEEBOENL, B pH = 4.003 M4 MR MERIATAPE. MANITCRA WZs—1 %
B0 R 2. AL AR PR IR B R R £ 25 £ 0.0S T HRIRUKH P 110,
(R IEPSR iy o

Mg? R EDTA RV C e ®E. MA Rt LitfEEMR Mg e SmMFHR. RA
SRR TR 10 1 Ak Wi B 4. CITR SR Wbk ISE. SO R/ BaSO, Eik#: (130T #t %41 &)
WA, % SO WRHEEA/MY, RFIMBERBE, LitRALEMEIE.

S B g R

WX HEARE L', Mg? /ClI, SOI-H,0 25CHEMEMERARIIEE 1, THE
BE LR B SRR 2. B VAR 2ST B FIR A aneck 1K), MK 1
af i, 2SCEEMA LMK LSO, - H,0, MgSO, - TH,0, MgSO, - 6H,0, MgSO, -
SH,0. MgCl,+ 6H,0. LiCl+ MgCl,+» 7TH,0, LiCl- H,Q. +—&HERE MM A,
# MgCl, « LiCl « TH,0+LiCl « H,0+Li,SO, « H,O0 A—H A& AH. #TF LiCl M &m
MMPILLFTEM. fF Li,SO, - H,0. MgSO, « TH,0 Z545X A, T (1L LiCl - H,0. MgCl, -
LiCl - TH,O & XR/h, KLEM 1 LA, REUEKEARE. 5XRRIMERH
b, RAMERTHAAHAHX: MgSO, « 6H,0 'j MgSO, « SH,0 MK, X 'ji4IKE 25C &

- N : 3 Li
HIB W a RO — 5. Licl, [LiCl, 1,50,
. (%% eXD o
K,;-.f." o calc.—=-=
9 | Li, SO ;#,0
-l ~
o, ~
M1 PR HKER LY, Mgt/a, & g
o z
SOF—H,0 25C i ™ §-- 15
. + e
Fig.1 Solubility isothcrm of the =R AN Y
reciprocal system at 25C 4 ; »-,3;
g: Kg‘ MgSO ;7H,0
1 \'H'a-.‘c.‘ 9SO [6H 0
[
£ » .
L1561, wgeT, 50, v—=50 %350,



t 38 WX EKR Li*, Mg’/ CI', SO -H,0 25CHIF-HEMLHAFT - 71 -
#£1 ARTEHEERL', Mg*/Cl°, SO7-H,025CBRE
Table 1 _Solubility in the Reciprocal System at 25C
compos. of solution (mass%) | compos. of wet residue(mass®%) Janeck index
No. |———-- S —- - -— - ~-—-— solid phase
MgCl, MgSO, Li,SO, LiCl | MgCl, MgSO, Li,SO, LiCl Mg 2C1 H,0
1 526 10.07 1528 0.0 096 3936 6.34 00 49.98 19.88 1386 ‘ Ep+Ls
2 7.21 7.76 1478 00 207 235 6535 0.0 51.05 27.57 1420 ; Ep+Ls
3 11.94 2.50 1395 0.0 417 2774 1153 00 53.52 4592 1456 Ep+Ls
4 14.74 0.0 1194 070 6.42 23.83 1543 00 56.99 60.01 1400 Ep+Ls
5 19.04 0.0 8.65 1.84 596 2901 963 0.0 66.58 73.80 1303 Ep+Ls
6 17.40 685 00 731 865 1945 1252 00 73.36 83.11 1179 Ep+Ls
7 18.96 6.10 00 6.58 941 28.17 8.66 0.0 76.30 84.52 1159 Ep+Ls+Hx
8 26.49 065 6.12 00 9.78 3461 226 00 83.59 81.99 1092 Ep+Hx
9 24.59 511 204 00 1143 339 0386 00 94.26 81.11 1167 Ep+Hx
10 27.15 0.0 5.02 217 9.83 29.25 925 00 80.01 87.19 1023 ! Ls+Hx
1 27.47 422 00 324 15.60 0.31 4411 00 89.44 ?0.3! 999 l Ls+Hx+Pt
12 30.57 1.13 333 00 8.52 4228 119 0.0 91.60 89.00 1000 l‘ Hx+Pt
13 29.90 415 00 00 13.46 3187 0.0 0.0 100.0 90.11 1051 Hx+Pt
14 3.2.3l 230 00 2382 19.14 2384 13.76 0.0 91.51 95.12 887 Bi+Ls+Pt
I 3343 039 2.1t 00 11.40 3850 066 00 94 .86 93.99 . 952 Bi+Pt
16 33.43 328 00 00 13.87 3742 00 0.0 100.0 92.80 929 Bi+Pt
17 31.93 0.0 LI7 532 36.27 00 20.16 209 82.05 97.40 837 Bi+Ls
18 29.75 0.0 0.50 5.63 12.41 00 1430 003 81.50 98.81 929 Bi+Ls
19 23.53 0.0 0.18 14.99 21.38 00 2009 3.76 58.07 99.62 800 Bi+Ls
20 13.83 0.0 0.09 2845 21.84 0.0 1073 2232 30.16 99.83 664 f Bi+Ls+LiC
21 12.70 0.0 0._I:4 27.49 9.27 0.0 9.16 1397 29.07 99.72 722 l LiC+Ls
2 5.95 0.0 0.16 37.22 13.54 0.0 885 25.1t 12.43 99.71 626 i LiC+Ls+Lc
23 432 0.0 0.21 40.54 203 0.0 5.29 50.89 8.64 99.64 580 LctLs
R
abbreviations:
Ep: MgSO, 7TH,0; Ls: Li,SO,« H,0; Hx: MgSO, + 6H,0; Bi: MgCl,+ 6H,0
Pt: MgSO,  SH,0; LiC: LiCl+ MgCi, - 7TH,0; Le: LiCl- H,0
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Table 2 Propertics of Solutions in the Reciprocal System at 25C
X . i

T T
1 |

; _ | visco— | clect. | refra. ] 1 5 i visco~ I elect. | refra. |
No.; densily - | . | | pH | No. | density | . ! o ' pH
: I sity cond. | index | ' ! I sity | cond. | index
i 1302.1 ‘ 7.66 f 6.08 | 1.3930 5.95 13 13149 © 9.02 9.42 1.4204 1 5.41
2 , 1290.2 1 6.75 5 7.25 f 13933 | 587 “ 14 13423 1 14.92 74 1.4315 6.02
3 ‘ 1263.4 ' 4.97 5 8.75 ‘ 1.3934 ‘ 5.35 : 15 13287 1131 859 142 . 592
a 12756 5.14 9.18 i 1.4010 521 116 ‘ 13447 © 1309 792 ' 1.4298 5.92
[ ? 1282.2 ' 5.16 ; 9.59 1.4099 . 500 |17 13298 1264 771 14302 ! 505
6 | 12831 | 5.51 10.17 ! 14109 , 503 | 18 P 1326.8 {1080 | 892 ! 14268 & 485
7 | 12908 E 6.59 ! 9.92 ‘ L4131 | 5.06 | |9i 1309.2 11.96 809 14205 | 467
8 | 13177 8.66 \ 9.34 i 1.4208 | 5.16 Ezo | 13093 | 1597 \ 684 . 14342 | 451
9 | 13456 | 1081 1034 | 14113 | 5.25 L 21 ‘ 1293.8 ; 12.04 1 792 1.4298 4.61
10 | 1306.5 @ 8.38 1 9.42 f 14189 | 5.06 | 22 , 1308.9 } 16.53 I 6.77 . 1.4360 4.56
1113167 9.85 , 8.92 1 14209 | 5.05 i 23 | 13136 | 1923 | 6.42 1.4388 435
12 ] 13221 | 1518 9.17 14298 | 5.27 | ‘ \ ‘ |

t . i

density—kg / m?; viscosity—1073x Pa « s; eclectrical conductivity—S / m
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Table 3 Paramecters for Calculation of Density

and Refractive Index of Solution

sall LiCl Li,SO, MgCl, MgSO,
Ai 0.00590 0.00807 0.00813 0.01010
Bi 0.00165 0.00123 0.00194 0.00140
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Table 4 Calculated Solubilitics in Tcrnary Systems at 25C

cxp. data (molality) calc. data {(molality)
solid phase
MgCl; MgSo, LiSO, LiCl MgCl, MgSO, Li,SO, LiCi
. N e — - —_— [
1 - 2.21 2.01 - - 2.24 2.04 - \ Ls+Ep
2 - - 0.012 19.89 - - 0.014 19.36 Let+Ls
3 1.1 - - 17.47 1.03 - - 17.08 Le+LiC
4 2.62 - - 11.61 -+ 2.29 - - 12.26 LiC+Bis
2 it
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SOLUBILITIES AND PROPERTIES OF SOLUTION IN
THE SYSTEM Li*, Mg** / CI", SO —H,0 AT 25¢C
Ren Kaiwu Song Pengsheng
(Qinghai Institute of Salt Lakes, Academia Sinica, Xining 810008)

In this paper solubilitics and properties (density, refractive index, vis\osity, conductivity
and pH) of solution were studicd in the quaternary reciprocal system Li'*, Mg?* / CI”, SO; —
H,0 at 25T by isothcrmal method. The isotherm of solubility in the system consists of cleven
branches and seven crystallization fields: Li,SO,« H,0, MgSO,+ 7H,0, MgSO,- 6H,0,
MgSO, - 5H,0, MgCl, « 6H,0, LiCl -« MgCl, - 7TH,0, LiCl - H,0. The largest of which be-
longs to Li,SO, . H,0. The system has five invariant points. One of them is the congruent point,
the others are the incongruent points. Diffcrence betwecn the experimental and the literature for
the phase diagram of the system at 25T is the appearance of two new crystallization fields:
MgSO, « 6H,0 and MgSO, « 5H,0. Density, rcfractive index of the cquilibrium liquid phase
have been calculated. Pitzer’s parameters of ion intcraction in quaternary reciprocal system at
25C were obtained from the solubility data of the titled system. The results arc satisfactory.

Keywords: lithium salt system solublility calculation phase diagram



