te

F1H F2y E2 1 I . Vol.1 NG&.2
1993 4 JOURNAL OF SALT LAKE SCIENCE 1993

Na*,K*//Cl=,S0%,C03~—H,0 Lok &
25 Coar AP B BRIB TH B

BAE RIAE KHF

(+BAEr st Err, /T 810008)

B E KXHifPirer eBABEREEHAMY,H A B Gibbs A& & B FI9E F M
I TNat,K*, /1" ,S0i,CO-H,0% Atk A4 RAaE. it A R AV, A RBRRME, 764
ERBRML G R ERGS. GEEANTETAESSARTEANAKGEBELBE, &
RAANRE.

%@ REHN NRETE HEHER  Pive i

NRAREEBFETEHRARD. ARHBEXNKELERIEP BEERAFAMEENRT
AR N TARARIHE BB XN TN ERLEETBERG B RN K KERS
LR, DA KB O B AR AR RO G &R SRR P 50 R T R B A A R R X R ER 2L
EZHABHEBETR, MO THRBEEMEARFTEAREMAM TR SFBMTEN & H
FEMABRAELRFREX RIVCHAFREZELNITH, X Nat ,K+ /C17,80{,C0{™ —H,0 H.jT
R 25CARAMERST T ERFRD. XF A AT i1 5, Harvie 1 Weare!™ 7 H
Pitzer #i{ i+ # Nat,K+,Mg’**,Ca?*t,HT /C1-,S0i{~,0H~,HCO; ,CO3~,CO,—H:0 IR FIE £
VHERER, EEPRE M ARANITE. R E RSB T K ERH S RAEED.
A0 H R R A Pitzer™ EﬁﬁﬁﬁﬂﬁﬂﬁenJrﬁﬁw,%ﬁ%ﬁEﬂﬂAﬂgﬁﬁﬁﬁﬂ & K82
GRS, RS0 Bl R BT A SR A

% 35 4

Pitzer )\ 1972 R AR RE X BB RF ARG R T B LRSI N
Z I Harvie fll Weare X Pitzer TR EHER, SHESUBABRPEFEERB M
BERB (OB RERERMT

Smi(® — 1) =2[— A®I¥3/(1 + 1. 21V
+Ezmcmn(Bg + ZCca)

* ARBATEMERARVNERSFHHA.
16



+ZEmm. (OF + Em,tewa)
+EZmamy (Of + Emctc)
! (D
Inym =z4F + Xm,(2By. + ZCw,)
+Em(2Pw. + ZMyime)

+ XXM, My Yarm @
+ |zm | EZmm,C., J

Inyx =2zF + Em.(2Bx + ZCx)
+3m, (2Px, + EMitixac)

3
+ ZEmme feex J .

+ |zx | ZXmm,C. _
HRA-DATIHHESHS EBRFIB R EER BRI ETHEE R A° 9 Debye—
Huckel $FRAHFEA1/3. m N FBIE/RWRE 2 BB TR THIE M ZEREET, a. X £7
AR b F A Z )52 LA B

F=—A%WUQ+1JWD+2m¢mu+1¢WU]]

+ =¥mamB' ., + EEmme D s (4)

—+ ZZm.m, D 4, J
Z = Z|z|m, (5)
BAEBINE _EERAMB RETIRE TR
B = AR -+ Blle 1 - piger 1 )
Bux = B + Bilg(ow /1) + BiRg(12 V1) D
Blwx = Bk (a/1)/1+ BRe' (12/1)/1 (8
XA ER B K 0. g Ml g BB E LA
g(x) = 2[1 — (0 + x)e™*]/x? (9
g(x)=—2[1— (14 x+ x¥/2)e *]/x* (10)
| x = oux~/ 1 (1D
REBBRANWFE _AERY O H5HETRERX
D = 6, +°6,(1) + 1% ,(D) (12)
(Dij = eij +E ei,(I) (13)
'y =58, (14>

6 HEH O e, (DRETFREMEFRANRUFEXE. Cuw SRMEBRABRME=
HHAP O EEN
Cux = Clx | zwzx |7/ 2 (15)
w BESHEBRP AN =AEFHHALZERSR.
XE,VZERAEL ARSTEANHEERXR B +2E 20 A REE/DIHE D
AR X R B A NaCL R KCDJEAT T A B R BE K Y 48 (o A X BRI B IR BRI AR 2
BT AR ST A4 S ] B N4 . AR BB SR, Ut etk R P A RRRE M IR S H0E
SRR KA R B R R SR R T A 5 0 0 T P R ) TEFT A R i
BIHHFHROWRT AR P LGRS ME R R R ESET AN, LHERAEN
17



T B WOR K VR S S 07 M I R R 2 6. L Pitzer 7R W] SMEEBI T

WK S BB FIEE 2R B, L%ﬁﬁﬂ_fﬁ?ﬁﬂ—l\/“ﬁfrﬁ
a, = exp(— 0. 0180153®=m,)

Ky, (NaCl) = (M * ynat) (M= * Yo )

#1 HWEBHETTHEER Nat,K+//Cl—,805,C05~ —H:0 25 CABHE

Ko, (KCl) =

(mg+ + yv+) (Mg~ * Yo

K, (Na,S0) = (my,t » YNa*)z(msof' . Ysoi_)
Ksp(C]-) = (mNa+ * YNu+)z(mC0§—- * YCOg_) ® 8w
Kp(A) = (Mt ¢ yaat) (Mgt » YK*)s(msof' . Ysof_)z

Kyp(B) = (mp,+ » YN.*')G(msoi’ . Ysof_)z(mcog‘ . Ycog‘)

K (C7) =

Na©T * YNa co;™ coi™ w
(Mng* * Yna+) 2 (Mo~ * Yeo?™) * al

IR

(16)
17
(18)
(19)
(20)
@
(22)
(23)

;] A Janacke F§ ¥ -
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1 7.4644 0 5.0204 0.6629 0.559 0 54. 25 45.75 4542. 8 H+T+B

2 6.5241 1.1098 5.8572 0.8884 0 38. 45 61. 85 0 3845.9 H+T+A

3 6.9929 1.0607 5.3927 0.8228 0.5076 28. 50 44.22  27.28 2983. 1 H+T+A-+B

4 8.9874 0 3.6997 0.2228 2.421 0 8.43 91.57 2099. 6 H+C7+B

5 7.6911 1.8896 4.4641 0.1932 2.3651 26. 97 5.52 67.51 1584. 6 H+S+Cl+A

6 8.0793 1.4774 4.2022 0.2746 2.4026 21,63 8. 04 70. 34 1625 H+Cl+A+B

7 8.6006 0.774 3.8768 0.2392 2.5097 12. 34 7.63 80. 03 1770. 1 H+C1+-C7+B

8 7.5485 1.8256 4.5717 0 2.4012  27.54 0 72. 46 1675.0 H+S5+C1

9 8.2036 0.9697 4.1383 0 2.5175 16. 15 0 83. 85 1848.8 H+CI1+C7
10 5.324  2.24 6.984 0.29 0 79. 43 20. 57 0 3936. 8 H4-S4-A
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13. 45 3.04 0.17 13. 80 4,42 65.13 1. 3270 H+T+B
12.63 3.38 0.15 15. 03 4. 08 64.74 1. 3345 H+T+B
11.51 3.83 0.13 16. 68 3.67 64. 18 1. 3450 H+T-+B
10. 49 4.22 0.11 18. 14 3. 36 63. 67 1. 3547 H+T+B+C7
10.18 4.74 0 18.17 3.38 63. 53 1. 3556 H+B+C7
9. 85 5.20 0 18. 20" 3. 40 63. 35 1. 3571 H+B4-C7
9.53 5.65 0 18. 25 3.41 63. 16 1. 3587 H+B-+C7
9. 40 5.74 0.11 18. 29 3. 41 63. 06 1. 3597 H+B+C7+4+A
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8.75 7. 51 0 18.58 2.21 62. 95 1. 3574 H+C7+A
8.51 7.97 0 18. 66 2. 02 62. 85 1. 3578 H4+C74A
8.11 8. 66 0 18. 80 1.76 -62. 67 1. 3588 H+C74+A+S
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Theoratical Calculation of the Metastable Phase Diagram of the
Quinary System Na*, K™ //Cl~, S0, CO{” —H,0 at 25C

Fang Chunhui, Song Pengsheng and Chen Jingqing
(Institute of Salt Lakes, Academia Simica, Xwming 810008)

ABSTRACT

The metastable phase relationship occurring spontaneously in an open system at constant
temperature and pressure is part of continuous phase transition. Based on Pitzer’s theory of aqueous
electrolyte solution, the metastable phase diagram of the quinary system Na*, K+ /Cl~, SO}~ CO3 -
H,O at 25C has been respectively calculated from Gibbs free energy of formation of solid and from
average K,, in IBM PC. The results show that the former deviates from the experimental value, while
the latter is in coincidence with the determined metastable phase diagram. The isothermal evaporation
path of Hetongchahannao Lake, Inner Mongolia, has been calculated from straight line rule. The

results are very satisfactory.

Keywords Calculation of Phase diagram, Metastable equilibrium, Pitzer’s theory
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