$43% %5 H R O P Vol. 43 No.5
199759 A GEOLOGICAL REVIEW ‘ Sept. 1997

http://www.geojournals.cn/georev/ch/index.aspx

NaCl AR08 Bk E Z pa7K-T ¥ 5

FIX HEHE
(o R R A2 AL

AFRE AXHLRMFEGRT K,Na,Mg,Cl,S0,-H,0 #k £ 7 NaCl R &84T
B EK-T Y PR R, 5% R 3 NaCLEM M AHEET M. HRBEEHTEFEA MR
ERRT R RAMBEN, P REFTENRIT A ERER SR, R0 )2 E e ke
BEET EENER.

CKWE TEN BAER IK-BYTE

HREE K,Na,Mg,Ca,Cl, SO, A4 HIMBKER, R K- FHENHFRERCBE
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N =BERERERTREATTEATRP I TR RN ANERE, EEELR
B IEE T ESBERAEAMER TRNA T UE BENREFEXE, FUM P KIESGE
BRETHUNEM =BLERERPT EAT-ROA-BEAEHEHRE,

7 K,Na,Ca,Cl,SO,-H,0 AT ZH, FE G ERBMABL T, SEHEHF LE R/
HREXE  WIZM=BLELEZTHIANSEBHEE  2EHEEANR—FEIREE
HEBHHKIERTEESEENZRBET Y. ITHREER LK. BFRXT K,Na,Ca,
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Fraf, HiL, & CEFERX NaCl RN 20T LR R . REMEERE TN
HERKAERE

A HY LA RIEX HHETH : OF 5EKB K,Na,Mg,Cl,S0,-H,O HITH &3t NaCl i
M I0CHBERFTHEFERLE D, FHMEHAEWE D, OX LG —FPH & Bl —
R B T4 BE R (3 NaCl B oAb A # 507K) , I 20 WA 487K RE N BB B I 5iZ 5
T B AR WA & (B NaCl 5b) . 7E 100 CAE IR o B8 2 IR B B 7 7145, % 2 AR, T 8
TR AT A L (R 2), 34 i NaCl AR R E 20%) 5L T K,Na,Mg,Cl,S0,-H,0 #
TotR R K- B AR R R B (2.

B 1R&E 24 1T 100CH K,Na,Mg,Cl,SO,-H,0 F.5/k & Xt NaCl 1 & i F1 4 i
ABEBRE . X HFET I, %4 NaCl Rgfet, OB A &8RS 4, TS (La) F
FEEHH (GD YA X B & HEK, 6 B A (Can) (AH R IR B B9 K @& & NaCl H4 15 4h
BREETH (Da) A X KK A/ s @FREEIA (KD A8 K 30K, 18R AR (Lo) F TS /K S8R (VO 4 X 1]
SO, — A,

&1 K,Na,Mg,Cl,S0,-H,0 &% 100 C X NaCl $@F08Y 3008 M3
Table 1 Experimental results of K,Na,Mg,Cl,SO,-H,0 system at 100 C ,saturated with NaCl

B w oM o4 R M OoE o

& (%) - (2K+Mg+S0,)=100M B A

R [ Na* | K+ | Mg [SOF | o | M0 | 2K | Mz | 2Na | HO

S01 6.38 ] 11.89| 0.00 0.00 | 20.62{ 61.11| 100.00 0. 00 91.27 | 2233.0 H+-Syl

S02 6.69 | 11.92| 0.00 1.56 | 19.98| 59.85| 90.38 0. 00 86.32 | 1972.0 H+Syl+Gl

503 | 8.93| 6.98 0.00| 4.12| 17.06| 62.91| 67.58 | 0.00 | 146.90 | 2645.0 | HIGILT

S04 | 11.78 0.00! 0.00 3.02 1} 15.94| 69.26 0. 00 0. 00 815.50 [12250. 0 H+T

S05 | 11.58 0.00{ 0.089 3.08 | 15.85| 69.40 0.00 | 10.29 704.90 [10790.0 H+T+Da

S06 | 10.17 0.00| 0.92 3.21 | 16.00| 69.90 0.00 | 53.09 310. 40 | 5450.0 H+Da+Vt

S07 7.96 0.00( 2.32 3.90 | 16.15] 69.67 0.00 | 70.11 127.30 | 2846.0 H+Vt+Lo

S08 4. 49 0.00| 4.73 4.31 | 17.54| 68.93 0.00 | 81.27 40.73 | 1599.0 H+Lo+Ki

S09 0.36 0.00| 10. 35 0.22 | 30.59| 58.48 0.00 | 99.47 1.82 758. 7 H+Ki+Bi

S10 0. 44 0.35( 10. 27 0.00 | 30.96| 57.98 1.06 | 98.94 2.:22, 754.1 H-+Bi+Car

S11 | 0.91| 3.50] 7.58| 0.00] 26.70| 61.31| 12.55 | 87.45 | 5.52] 954.4 | H-CartSyl
S12 0.62 0.36]10.18 0.35} 30.72| 57.77 1.08 | 98.06 3.14 751. 2 H+Bi+Ki+Car
S13 0.91 3.60| 7.65 0.94 | 26.29| 60.61 12.43 | 84.92 5.32 908. 3 H-+Ki+Car+ Syl
Si4 | 1.00| 3.83] 7.31| 1.11| 25.54] 61.20] 13.55|83.25 | ©6.03| 40.4 | H-+KitSyltLa
S15 4. 25 4.04| 4.02 4.88 | 18.34] 64.47] 19.30 ]| 61.74 34.47 | 1337.0 H+Ki+La+1Lo
S16 5.03 8.34| 2.40 5.30 | 18.41| 60.521 40.93 | 37.90 41.97 | 1290.0 H~+Lo+Vt+La
17 | 5.28| 8.70] 2.20| 6.05| 17.97| 59.81] 42.02 | 34.19 | 43.35 |1255.0 | HEVetLadtGl
S18 5.62 (| 11.24| 0.97 2.77 | 19.61| 59.80| 67.751| 18.64 57.60 | 1566.0 H+La+GIl+4Syl
S19 | 7.09] 8.33] 0.91| 4.55| 17.76] 61.37| 55.73 | 19.49 | 80.61|1784.0 | HtVtLDat Gl
S20 8. 07 7.98| 0.29 3.99 | 17.57| 62.11| 65.68 7.58 113.00 | 2222.0 H+Da+T+Gl

B H—fadh s Syl —$1 A 2 Gl— 9 250 T— K 250 ; Da—3hBE 5 Ve— Tk W 8EBLs Lo— MV EE L ; Ki— B AR5
Bi— KA A ;Car— 3 s La— T KSR T, .
XHR 1R 2 (BARTUED], LAEH A (SyD B A 8 45, NaCl R 450 19 W 4
FEEE S S EERET NaCUM AR P X R EEM SR RA S . ORER-
b1 A -7 41 & (Ki-Car-Syl,No. 13) , NaCU flit K 24 3. 60% ,NaCl AT 5 4. 41% ;@
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BLEET- oK AL T -4 4 £h 41 & (Ki-La-Syl, No. 14) ,NaCl #a#18f K % 3. 83% ,NaCl 7~ # 1
R 5.60%,
&2 K,Na,Mg,Cl,S0,-H,0 6% 100 C X} NaCl 450 (B 20%) KT Ie 248

Table 2 Experimental results of K,Na,Mg,Cl,SO,-H,O system at 100°C ,
unsaturated with NaCl (diluted 20% )

¥ WO o4 PE] %

;§ C (%) (2K+Mg+S0,) =100M i

-~ Nat Kt | Mg?t | SOf~ | CI- | H:0 2K Mg 2Na H;O
Usol 4.71 1 13.59 0. 00 0.00 | 19.58 | 62.12 | 100. 00 0.00 58.91 | 1986.0 |Syl
Uso2 4.84 | 13.82 0. 00 1.43 | 18.94 | 60. 96 92.22 0.00 54.96 | 1767.0 |Syl4+Gl
USo03 8.32 5.82 0. 00 6.79 | 13.09 | 65.99 51.29 0. 00 124.70 | 2528.0 |GI+T
US04 | 10. 46 0. 00 0. 00 5.06 | 12.40 | 72.08 0. 00 0. 00 432.00 | 7605.0 | T
USo05 | 10.56 0.001 0.21 4.64 1 13.48 | 71.11 0.00 | 15.34 403.00 | 6932.0 | T+Da
USO06 | 9.81| 0.00| 0.73| 4.61|13.86|70.98| 0.00 | 38.52 | 273.20 | 5048.0 |Da+Vt
Uso7 7.10 0.00 2. 40 5.60 | 13.81 | 71.09 0.00 | 62.87 98.30 | 2515.0 |Vt+Lo
USo08 3.75 0. 00 4. 71 7.19 | 14.21 | 70. 14 0.00| 72.13 30.37 | 1451. 0 |Lo+Ki
US09 | 0.35| 0.00| 9.30| 0.24 |27.49|62.63| 0.00 | 99. 36 1.95 | 903.5 |Ki+Bi
USs10 0.56 0. 84 9.18 0.00 | 28.39 | 61.04 2.76 | 97. 24 3.12 873.3 |Bi+Car
US11 0. 97 4.23 6. 89 0.00 { 25.42 | 62.50 16.02 | 83.98 6.26 | 1029. 0 |Car+-Syl -
Us12 0. 46 0.42 9.97 0.17 } 30.04 | 58.95 1.27 | 98. 29 2.37 784. 6 |Bi4+Ki+Car
USI3 | 0.91| 4.41| 6.82| 0.92]24.61 [ 62.34 | 16.28 | 80.96 5.70 | 999.6 [Ki+Car+Syl
US14 0.92 5. 60 5. 80 1.56 | 22.28 | 63.83 21.94 | 73.09 6.15 | 1086. 0 [Ki+Syl+La
US15 3:52 2.50 4.18 8.27 | 13.78 | 67.76 11.02 | 59. 29 26.43 1 1299.0 |Ki+La+Lo
US16 | 5.51| 5.73| 2.17| 6.87|14.95 | 64.77 | 31.3538.09 | 51.26 | 1539.0 |Lo+Vt+La
US17 | 5.54| 7.19| 1.64| 8.08|13.88|63.67 | 37.77 | 27.70 | 49.42 | 1452.0 |Vt+La+Gl
US18 3.75 ] 12.53 1.21 3.01 | 18.43 | 61.07 66.42 | 20.57 33.77 | 1406. 0 |La+Gl+4Syl
US19 7.28 6. 77 0.68 6.63 | 14.47 | 64.16 47.12 | 15. 33 86.13 | 1939.0 |Vt+Da+Gl
Us20 9.40 6.25 0. 26 6.53 | 16.09 | 61.47 50.42 6.67 129. 00 | 2155.0 |Da+T++Gl

PLER K,Na,Mg,Cl,S0,-H,0 {& % 100—110'CAH P4 %8 LA R 2SSOSR B BOHE (35 1D #F
R, RGP, 5% Wy WA S HFE K G NaCl D, R 5 B —RET
4%, SRTMTA LI LR (R 2)F W, Y NaCl REVRAN, 54N 5 9 4H & K6 R E0 [
K& EKIRERE, MR EB S TS ER kKK & & 4. 2% 4 m 4
',

R AR i ROR AR IE PR 25T S S AT 4R — iR 3 A ) B =B
ELAASHE HEEERHEZ T AREENBEER. AXHELRER, Bi#—£ 40
NEHER KK RERET NK-T U FEODEAFLRIKE. ERERERNHLER
PORHREESHTYASHHEER ARAERE L /N TFHERTMAS, BN L X e
BEEL 2 2 VIR ET , T IR G /K P NaCl 3F9E— 2 RARF Ay . X HERR A R T80 38 2 B i R 3F B
B KK X Pl I AT AL B AR KK 5K R R P ) K 4 A LR B AR R .
EWKIE R ES, B ER NaCl KB M, B LUE % F X NaCl 1@ F0 # &5 7K -5 4 745 48 [ 3k
e AR R B B U812 72, I NaCl A 5 K-8 4 P45 S BF SR s SR M B R & 5,

FEMEE,K,Na,Mg,Cl,S0,-H,0 & & NaCl AN 54 T K 7K-54 - 45 8 LR B
T AMUERT K E KA AT EEFELE HREETZHRHT AP EERSERH. &8
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SO, 2K 2K
B 1 K,Na,Mg,Cl,SO,-H,0 k% & 2 K,Na,Mg,Cl,SO,-H,0 fk % 100C
100°C Xt NaCl 4148 & NaCl R (R 202 B 1% R
Fig.1 Diagram of K,Na,Mg,Cl,SO,-H,O Fig. 2 Diagram of K,Na,Mg,Cl,S0,-H,0O
system at 100°C ,saturated with NaCl system at 100°'C ,unsaturated

with NaCl(diluted 20%)

EEET Q00—110C) MR R, FTATHEERE NRH TZ., 4% NaCl RMafet,
BRFAERBPHREBERENTKAENFEK AR, BERET Q0—60C)%ER
NaCl A & {4 T & K- 5 e BF 5 08, T B T R 3k %2 1) 368 B R B 3 0
(K.SO, » MgSO, - 6H,0)#f#h 851 (KCl « MgSO, - 11/4H,0).
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BN E 28 R TR A AL TR B LE K

& % X B
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STUDY ON BRINE-MINERAL EQUILIBRATION IN THE
NaCl-UNSATURATED SEAWATER SYSTEM

Li Yawen and Han Weitian

(China University of Geosciense, Beijing)

Abstract

Laboratory study has been conducted on brine-mineral equilibration in the K, Na, Mg, Cl,
S0O,-H,;0 system under the NaCl-unsaturated condition. Its comparison with the phase-diagram
of the NaCl-saturated (100°C) system has also been done. The result of this study is beneficial
for further exploring the formation and evolution of salt deposits; it also has guiding importance
to working out the potash-salt production process. The study gives a reasonable explanation to

the origin of brine with a high concentration of potash in the Sichuan Basin.

Key words: NaCl-unsaturated, seawater system, brine-mineral equilibration
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