39 6 Vol.39 No.6
2011 11 Journal of Hohai University Natural Sciences Nov.2011

DOI 10.3876/j.1issn.1000-1980.2011.06.013

123000
PHREEQC C02 N32 SO4 MgSO4
CO,
CO, 10~*>MPa
CO,
N32 504 MgSO4
N32 504 . COQ SO4 N
CO,
10+ MPa
PHREEQC
P342 A 1000-1980 2011 06- 0661 -04
.20 60 4
SO4 - Hz 504 N32 504
MgSO, CaS0, SO3~
Bertram  °
Busenber ¢ SO;~ Na*
! 25C
PHREEQC C02 Naz SO4 MgSO4
1
2 C02 C02 C02 pCOZ =(0MPa Pco, = 10~ 4.3 MPa
5~50°C Na,SO;  MgSO, 1.2mol/L 2.0 mol/L.
PHREEQC phreeqc . dat .
0 . 1~4
C02 Na2 SO4 MgSO4
a. 1 Pco, = 0 MPa
2010-11-24

50874102 50974070
1985 — . E-mail 13941801996chennan @ 163 . com



662 39
- ) —e BT (41K)
~ JifAi (Peo,=OMPa eyl (1.2 mol/L NasSOs 73
N1 -~ )Jﬂf'f:{(}’coflo *MPa) 200 JifBA(2.0mol/L Na SO« |R) o
80 | \ ~A~ A 5A( Peo,=0MPa) 180 | o
- ey —104s —_ O

S0 o Az A1( Lo, =10 MPa) 2160 + P

T oe0f v jﬁ 140 + T e

%n e ‘ E 120} o PO 4/(3 P

= 50+t \.\\\v\ = I e /4/‘

i R B0 T A

= 40f T Boggl L e ARAHIK)

o0l ool ~o HZA4(1.2 mol/L Na,SO+¥ )
20 | 40 + e E%ﬁ.(z.OmOI/LNazSOdﬁ}&_)
plasd e et D - ——— g

0 10 20 30 40 50 0 10 20 30 40 50
L/ W/
1 2 pco,=0MPa
Fig. 1 Solubilities of calcite and Na,SO,
dolomite in pure water Fig. 2 Solubilities of calcite and dolomite
in Na,SO, solution when Pco, = 0 MPa
—=— F7f#77 (1.2 mol/L Na,SO+ V) o .
—e— F7ARAT(2.0 mol/L Na2SO4#¥ i) - ??ﬁéﬁ( Peo,=0MPa, 1.2 mol/L Naéo*‘iﬁj@
a7 (1.2 mol/L MgSO ) e Jififdi (Peo,=0MPa, 1.2 mol/L Mgsow{&\ﬁ,m
300 ¢~ JIBETI(2.0mol/L Mg SO ) = JIRETT( Peo, =107 MPa, 2.0 mol/L NazSO4 i)
- —v  JifEA( Peo,=10" MPa, 2.0 mol/L Mg SO+#iK)
—
ol T o FAZ A Peo,=0MPa, 1.2 mol/L Na,SO1 %)
T JENEDUEEEESE o= AZA( Peo,=0MPa, 1.2 mol/L. MgSO+¥%ifi)
@ 200 F - A=A ( Peo,=1075 MPa, 2.0 mol/L Na,SO+i# )
§ e EIZ A Pooy=10"* MPa, 2.0 mol/L MgSO+i7#)
g 1507 400
{(Q.: .,,/o'//. 350 +
100 F e T 7300 |
./0//’././* jﬂ 2 O
e R £ ol
N 1 I
W/ C E 150 |
3 peo,=0MPa Na,SO, 5200l
MgSO, 50 t
Fig. 3 Solubilities of calcite in Na,SO, and MgSO, 0 10 20 30 40 50
solutions when pco, =0 MPa HE/ T
is 4 Na,S0,
. Pco. = 10=%> MPa
> MgSO,
Fig. 4 Solubilities of calcite and dolomite in
5€C 68.30 mg/L Na, SO, and MgSO, solutions
33.68 mg/L 50.7% 5%C
87.51mg/L.  50°C 35.03 mg/L 60.0% .
b. 2 pCOZ =0MPa 1.2 mol/L N32 SO4
2.0 mol/L Na,SO,
C. MgSO4 N32504
4 NaQSO4 MgSO4
€. 4 Pco, = 0 MPa
p(j()z = 10_4'5 MPa
Peo, = 10~4> MPa Pco, = 0 MPa pco, =0 MPa 1.2 mol/L
Na, SO, 5°C 86.80mg/L.  50C 162.36 mg/L 87 %



663

peo, = 107" MPa  2.0mol/L. NaySO,

5C

C02 + HzO‘: H2C03

Keo =
co,

Na2 SO4

IgK, = 1gKy +

198.53 me/L 12.6%.
2
a. pc()2 = 10_4‘5 MPa
CO,
9-11
[<C()2 -
C02 H2 C03

b. N3.2 SO4
Na2504

c MgS0,

MgSO4
d. MgS0,
Mg+  MgSO, Mg *
e. Vant Hoff 12
K— Tk
K H—
3
12
Pco, =0MPa
CO,
O, HyCOs
CO,
3
a. pC02 =0MPa 504%_
b.

C. pCOz = 10_4'5 MPa COZ
Naz SO4 MgSO4

MOy
H,0 CO,

mo]/ L . K COZ

Na2 SO4

H Tk - Tk,

H,CO;

2303R Tyl

J/mol R—

227.22mg/L. 50C

CO,

N32 SO4

TK_

pH
H,CO;
N32 SO4
C Ay SO4

8.315)/ k mol .

pCOz =0 MPa



664 39

d. pc()z = 10_4'5 MPa

1 . J. 2007 26 2 126-131. YAN
Zhi-wei ZHANG Jun-feng HUANG Su-jin et al. Character and origin of eluvial deposits between the copper ore layers at Dongxiang
mining area J . Carsologica Sinica 2007 26 2 126-131. in Chinese

2 . M .

2007 135-142.

3 . J. 2002 21 3 202-204. LI Da-qiu GAO Yan
WANG Zhi-guo et al. Analysis on the variations of groundwater quality in Jinan spring basin J . Carsologica Sinica 2002 21 3 202-
204. in Chinese

. M . 2006 36-39.

5 BERTRAM A MAKENZIE F T. Influence of temperature on the stability of magnesian calcite J .American Mineralogist 1991 76 1
1889-1896.

6 BUSENBER G E PLUMMER L N. Kinetic and thermodynamic factors controlling the distribution of SO~ and Na* in calcites and selected
aragonites J .Geochimica et Cosmochimica Acta 1985 49 2 713-725.

7 . J . 2008 27 1 24-31. YAN Zhi-wei. Influences of SOF~ on
the solubility of calcite and dolomite J . Carsologica Sinica 2008 27 1 24-31. in Chinese

8 . CO, J. 2009 28 1 7-11. YAN Zhi-
wei LIU Hui-li ZHANG Zhi-wei. Influences of temperature and CO, on the solubility of calcite and dolomite J . Carsologica Sinica
2009 28 1 7-11. in Chinese

9 HD. M . ) 1986 166-174.
10 . M . 1993 5-59.
11 REYBRODT W D .CaC05-CO,-H,0 J. 2005 24 1 1-14. LIU

Zai-hua REYBRODT W D HAN Jun et al. Equilibrium chemistry of the CaCO;-CO,-H,O system and discussions J . Carsologica
Sinica 2005 24 1 1-14. in Chinese
12 MERKEL B J PLANER-FRIEDRICH P. M .
2005 11-19.

Influence of temperature of sulphate solution on
solubilities of calcite and dolomite

CHEN Nan LIANG Bing
School of Mechanics and Engineering  Liaoning Technical University Fuxin 123000 China

Abstract In order to study the influence of the temperature of sulphate solution on solubilities of limestone and
dolostone a hydrochemical modeling software PHREEQC developed by the U.S. Geological Survey was used to
simulate the relationship between the temperature and the solubilities of calcite and dolomite in Na,SO; and MgSO,
solutions with different concentrations under different CO, partial pressures. The simulation results show that the
solubilities of calcite and dolomite rapidly increased with temperature in the Na, SO, and MgSO, solutions with the same
concentration under no CO, partial pressures. They also show that the solubilities of calcite and dolomite gradually
decreased with the increase of temperature in the Na,SO,; and MgSO, solutions with different concentrations under the CO,
partial pressure of 10~%3 MP and were always higher than those under no CO, partial pressures. The solubilities of both
calcite and dolomite in the NaySO, solution were higher than those in the pure water. The solubility of calcite in the
MgSOy solution was higher than that in the Na,SOy solution under the same conditions. When there was no CO, partial
pressure the influence of the concentration of SOF~ in the solution on the erosion of limestone and dolostone did not
change with temperature. The increase of temperature could enhance the salt effect. When the CO, partial pressure was
10~*3>MP the erosion of the solution with the concentration that can produce the best salt effect on limestone and

dolostone under the isothermal condition was the most significant.

Key words calcite dolomite sulphate solubility temperature PHREEQC software



