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Fig.1 Isotope '*O isoline maps of Guanzhong depression (The direction of arrow for thermal water supply direction)
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HCO,-Cl BE ¥ Na-Cl B, BRT XM ML
R B K AR E CER#%,2004),
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Tab.1 The hydrochemical analyse date of simulation routes in Xianyang area{ mg/L)

REE#E T(C) pH K+  Net  Ca** Mgt AP+ C- SOf- HCO* Si0; F- Sr
RS 53 7.4 7.4 1065 57.7 253 0.02 1141 39.9 342 L1 0.8 0.95
SP2 94 8 8 1850 82.2 16.6 0.001 2570 438 354 54 2.04 145

AR5-SP2 41 0.6 7.6 17435 245 —8.7 —0.02 2456 398 2 52.9  1.15 13.355
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Fig.2 The concentration variation from beginning to destination in simulation route R5-SP2
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Tab. 2 Dissolved minerals precipitation calculation results of simulation route R5-SP2
SI
# &
Slax SIzn Slaz Slyms Slgw Slazz | Slawz | Slwxz Slza Slxaz Sleo,
RS —2.15 —1.14 —1.56 Q.53 —6.57 1.23 —4, 41 —-7.72 —4.13 —2.18 ~1.69
SpP2 -—1.37 0.08 —~1.31 1.34 —4.19 2.18 —5.87 —3.55 —4.40 —0.25 —2.09
;20873 B # U1 & /mmol
Rs.Sp2 Asx | DNzm Anr | Daws | Agx | Dazs | Owes | Owxs | Dzs | Axes | Doo,
4.038 —12.51 0.030 8 —3.086 70. 07 —0.315 | —6.362 6. 698 2.009 0.156 4 3.613

¥ RPEERTRATYHREBMAN, EARTKP — RRTRY YHAETREVE, BHFBT XK.

23 THRTDEIREER

Tab.3 The possible mineral dissolution equations

TRTUHRRBRRAEFTBER
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X (W)
2 A
3 2
# &
=¥y
L.1.2:]
L L
=z &
CO; (&
XRE

CaSOq + 2H,0=Ca?* 450, +2H,0
Si0; +2H: 0= H;SiO,

CaF; =Ca®* +2F~
CaCO3=Ca?* +CO32~
NaCl=Na*+Cl~
Ca Mg (CO3):=Ca?** +Mg?** + CO;*~
Al; Siz O +2H: O=2AI* +2H,Si0,%~

NzAlSis0s +8H; O=Na* +Al (OH),~+3H,Si0,
KMg;AlSis 010 (OH)z+10H+ =K+ +-3Mg?+ + AP +3H,Si0O,

CO: (p =CO;
SrS0, =Sr?+ 80,2~

# i Na-HCO,-Cl /& % Na-Cl 89736 bR, Hif
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FERETH. FRA. BEA. RMANDIEE
i, LEE®/A55% 12.51, 3.086, 0.315, 6.362
mmol; &, AX. XE¥A. BKRAE. ZBFHE
AREER BRESH D 70.07, 4.038,
0. 156 5.6. 698, 2.009. 0.030 8 mmol, i
HNRRERARE., RANKBBERMEKSP Nat
MCIaBEEMN GRESHNMINTL743.5,
236mg/L), RHNERHEF. HEANBEEX
Na* @it Tk, B Na® R S8 Cl- thik,
ERFRENARER, BYRA. B=AERT
KPLEFHMARSE, REFARE, BECH S#
AR, Mg FBW /D SO FRBEMMN,
HRKEH 39. 9 mg/L 43 438 mg/L, BRETAH
EAREANERER. XEAGEAEBRANE
0. 156 mmolSr** FA K $, S AR 0. 95 mg/
L3 14.5 mg/Ly KPP F BFHRBEENR
HONBERIEM; CO. M¥MIMEMRMK S HCO, ™

EFaESEm, MFBENASANIEERLSE
FEK B H HCO, ™, # Mk &k 3 4 & %,
HCO," S BFHAK: BERETYHRBBRREAE
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AKHEMNRCBI=¥%28#, FLEREZHRT,
H#1187.5 mg/L # N8 5 941 mg/L, KLY
B Na-Ca-HCO,-Cl HFEE N Na-Cl B, BRT B
3 1 b 45 X B HE v X B SR A 4R IE -

HER 4, MEBKBIZAK, Mg, Catik
B WEDFIH 24.1, 846 mg/L EHEH
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FEL Na* B F. ClI™BE-FM SO H# Bk, Na*
BFHER 271 mg/L HMB] 1 850 mg/L, CI~
BFMSO A2 MmMT 2 170. 6 mg/L 4 375. 6
mg/L (B3>, HNat, CIU'BFSRLUMRME
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Tab.4 The hydrochemical analysis date of simulation routes in Xianyang area (mg/L)

)::&: 31 T/C pH K+ Nat Ca?t Mgt ARt o/ SO~ HCO*~ Si0: F- St

R6 48 7.3 244 271 846 241 0.0001 399.5 62.4 299 L4 199 3.15
=#28 94 8 85 1850 82.2 16.6  0.001 2570.1 438 353.9 54 2.04 14.5
AR6-5P2 3 6.7 60,6 157% —2.4 —7.5 0,0008 2170.6 375.6 549 526 0.05 1L3
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Fig.3 The concentration variation from beginning 1o destination in simulation route R6-SP2
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Tah.5 Dissolved minerals precipitation calculation results of simulation route R6-5P2

#* B 2
Slsx Slzm Slex Slrmz Slgx Slazs | Slams | Sluxs Size Slxws | SICO:
R6 -7.27 —3.97 —9.26 -5,27 —11.,51 | —10.58 | —17.41 | —22.63 | —26. 19 —6.92 —4.67
=¥ 28H# -—1.37 0.08 —-1.31 1.34 —4.19 2.18 —5. 87 —3.55 —4.40 —0.25 —2.09
RiuKe BRTER/ mmol
R5.SP2 Drx Dzm Asms Drwa Dan Dazs | Dans | Dugs Aza Axws Aco,
4. 442 —15.32 | 0.05425 | —3.115 73.28 -0.6893 | —7.353 8.114 2,187 0.1673 7.595

B, EEEHEERETYREERRERD, BART KD, — RRTEFWHILTRRAR, KFLTX.

KA R By Na-Ca-HCO,-Cl &N Na-Cl 974
B, Bk EEREREK (TDS) BEMW
. KRERIEREEMN. FEA, HER. W
WHAULEEM, DiERESH N 1582, 3.115,
0.689 3. 7.353 mmol; Hh¥E. AH. X¥A. H
KG. BN ERREER BRESH XN
73.28. 4.442. 0.1673, 8.114, 2.197,
0.054 25 mmol, R U BN HFRIEARE. &

LUk RBEREEKF NS C-ERBEMNM
QEEEA BT 1597, 2 170.6 mg/L), BRAE
BEF. HRAHERY Na* M NEBR AR,
B N2 ES Cl o, BRAKXKBHERE
#, BFEA. BERAERTKFLTFIEAR
&, REUE, B G ERETARK, Mg %
BE /N SO SREEWMMN, dFEEA 62.4 mg/
L#¥m®) 438 mg/L, BREAFRETARAXEE
WERER. XEGHBRRBEARAE0.167 3
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mmol SeP* HAKS, ST & & 3. 15 mg/L M
P 14.5mg/Ls KPF BFHRBEZNREH
BEEA, CO, MEMMERMAF HCO," BT A
B, WHMRaMEEAMGIEERSWEKT
# HCO;™, A EHKB% 5K, HCO,” &
AARK: BREVYRTRFBLAIRE, THX
BUEBRWET BoeE, HHTHRENEZEH
REEARRTESNRHEAKSY, ERPENS
Bigin.
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Cretaceous Groundwater Discharge in the Southern

Parts of Ordos Basin as Viewed from

Simulation of Geochemical Evolution of Geothermal
Beneath the Xianyang City, Shaanxi Province

ZHOU Xin, MA Zhi-yuan, Li Ting, DOU Hui-ping
(School of Environmental Sci. and Eng.,» Chang'an University, Xi'an 710054, China)

Abstract; A software for hydrochemical analysis is used to perform the geochemical analysis and flow path
simulation of geothermal in Xianyang city. The simulation path directions are respectively west and
northwest. The simulation results show that the geothermal water occurred a series of water-rock reaction
along the direction of water flow path., The hydrochemistry type of R5-SP2 flow path (western path)
changes from Na-HCQO;-Cl to Na-Cl. Meanwhile, R6-SP2 flow path (northwest path) direction
hydrochemistry type changes from Na-Ca-HCO;-Cl to Na-Cl. The quartz, calcite, dolomite and kaolinite
have been precipitated when the geothermal water traverse the flow path, but halite, gypsum, lazurite,
albite and fluorite dissolved. In the study area, the geothermal water reaction path simulation described
the geothermal water evolutional characteristics from recharge area to discharge area, which revealed that
water-rock reaction simulation for the groundwater chemical evolution environment has important signifi-
cance,

Key words; geochemical modeling; water-rock reaction; geothermal; hydrogeochemistry





