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Table 1 Basic situation of thermometric well

iR EiRA Fm KB m K/ C
Col RN )\ T A 86.50 1.12 33.0
CO2  HRNBEFEFHUKIE 14930 2.00 41.0
03 R S b 189.20 16.90 67.5
C04 R ZHEBFIEEIE 13500 5.20 28.0
CO5 LR TLIr ks 79.40 24.96 489
C06 VRS 2 53 124.70 13.93 22.0
o7 VRAR T 3 5 149.80 19.51 65.0
o8 SRR IR T R 199.90 6.00 15.0
C09  BETFILAMIIE/KIE 11470 3.10 26.0
C10 WAL R AR 82.00 2.00 220
Cll VR DM 39.60 10.67 26.0
CI2 WS A 10640 5.87 35.0
CI3 TRARRE 1 55 108.90 9.20 67.0
Cl4  FiRifREENEKIE  159.20 7.50 30.0
Cl15 DA LR AR 39.70 221 125
Cl6 R IMGHRA HEAKH 3270 17.41 154

710829 W AT 180.00 20.81 67.0
Y01 DR EE R F Bk 4.00 1.20 12.5

54°C,100 m HEH KR AT 8 60~67°C (& T Hu iR 3743

[i] ZIE A1 (19 B BRSO 50 m HEEROKIR R 51~ MNBEER 7SO,
1t
C16 w
. © C10
NI
Q08
9
Cl5
© <@ S n
GRWES 0 G0 ExE
(] ol @ &D C13
. 50 800210829
C11
©
C120
O >
]
e
EREAN
Cl4 IS
©
=
0 200 400 m L = ZEE
A?E oD
il 8% e AN

Pt SOt oA T P

Fig.1 Distribution of thermometric wells
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T E, AR IR RS T RES 5IF
TR TR R A5, o ;7J<zEﬁ SEhA He
BESE . Ca?* Mgl 4 8 32 B UE T R AR 1V i
Hit# Te T oK, —f# Ca¥ b Mg i i A
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Table 2 Analytical results of chemical composition of the geothermal fluid in Tangquan area

ST H o1 C03 C05 C12 C13 Cl4 710829 S
P& T K 6.5 6.6 6.7 5.6 7.1 4.7 6.7 6.27
Na' 212.0 210.0 207.1 193.0 212.1 159.0 212.4 200.80
Ca** 18.4 18.4 228 185 17.9 26.5 18.0 20.07
Mg” 0.8 0.5 1.0 1.0 03 2.8 0.3 0.96
NH," <0.05 <0.05 <0.05 <0.05 <0.05 0.3 <0.05
Mn 0.02 0.06 0.01 <0.01 0.03 0.01 0.02 0.03
TFe <0.08 <0.08 <0.08 <0.08 <0.08 0.8 <0.08
MEr Cr 425 53.2 56.7 49.6 44.3 46.1 532 49.37
SO~ 381.3 355.7 319.6 319.2 387.2 205.1 368.7 346.69
HCOy 91.5 91.5 100.7 100.7 88.5 85.4 85.4 91.96
CO 0 0 0 0 0 0 0 0.00
NO5 <0.05 0.30 2.48 0.99 0.26 1.98 0.07 1.01
NOy <0.002 0.005 0.035 <0.002 <0.002 0.056 0.004 0.03
F 8.88 103 9.25 9.25 9.24 7.91 10.71 9.36
r 0.05 0.08 0.08 0.05 <0.05 0.10 0.08 0.07
Br <0.1 0.2 0.1 0.1 <0.1 0.1 0.1 0.12
PO,> <0.02 <0.02 <0.02 <0.02 0.02 <0.02 0.10
s 0.03 0.06 0.03 0.12 0.03 0.07 0.17 0.07
EZRD R0 Zn <0.02 0.07 <0.02 0.02 <0.02 <0.02 <0.02
Cu <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
As 0.005 0.005 0.004 0.005 0.005 0.002 0.005 0.00
Pb <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
cd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
CODy, 0.44 0.76 0.46 0.53 0.37 0.53 0.46 0.51
AL S0, 62.5 75.0 64.5 61.5 78.0 50.0 72.0 66.21
AL 815.5 810.9 779.1 749.1 835.4 669.6 816.7 782.33
Yoy 49.5 48.0 61.1 50.0 455 77.6 46.0 53.96
FEXdLs 75.1 75.1 82.6 82.6 72.6 70.1 70.1 75.46
KB 2.5 0.0 5.0 2.5 0.0 5.0 2.5 2.50
pH 8.18 8.29 8.20 8.22 8.29 8.06 8.26 8.22

TE L Z3 BT B A ] 9 5T K T 7 B B A I e
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M T RALES R85 pH R, P T RE & A
S8, Mn 5 Fe WK SCHLER b 24 $E1FE 52 Eh #1 pH
P 1 SR L DX b B T ) Mn % 5 7E 0.01~0.06
mg/1, V250 0.03 mg/1, AR UKo A X 53
Fe** Fe™, 4 th B2 BBk (TFe) M & & KR T C14 T
T BV (TFe) & i 5 i e 2 b, HA S 8K (TFe)
TEWER L 0.08 mg/1 LT, HTF KA X
Mn Fe & EHGETHETRE] 2 pH (H=8.3 If ,Mn
Fe #1500 0.04 mg/1.0.02 mg/17, 7K 5T 43 Hr 45 5
7R SR DX R AR T Min Fe & it 5 DMESE T
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FRARHLT K 2 5T g S =0 5 )2 M T K

PEBEDR , R AR R TR, UL 5 1T
VE , TEIR I PR B oA F T 9608 1 1 s AR R L IX
PR AR T R B R TE 7.91~10.71 mg/1, P
2970 9.36 mg/1, T T E KT KRR E v 9
(AEIHD)
3.2 MR EEEIERSHT

SiO, ) IZAFAE T 7 v i & Bl A R 4 B
TE— AT SiO, Il 153918 | Z IR EE R )
52 LK . Fournie % 17E 20 42 70—80 4F4R
R RS Y TR NREE R AT
SO, 175 fife V-5 1) 1 | #8571 — 26 1 50 5 R0 0 SF- Aty
Ty A0 A i 42 T R T R K Si0, & ik
T PRI T, 7R 0~250°C T BE X [H] N AN [R] 40 ) A4
S1O, 11475 A J 40 Bt 300 T v T 3 R R SR A S5OV
1988 4F A HI A2 b kb X F T 7R 48 K & b HOK A 3 By
PRI A SRR N T 100°CRIRIRFAK AT L
FIH Si0, b #TEAR ok T g L, T TR S
2010 4 ) FH R b XL+ F1 3R 2 b 3 b $40K
AL Si0, FrafE R, s b 0K TRl Sio,
)& B SR AR W IR A e, SRR
S AR O L 1 SR M DX 2 b B A b nT g
S0, M & 5 7E 50~78 mgy/1, 1% Hb DX b F4 38 {4 b ml
PE Si0, & & 5 iR WA G IEAH A (B 2), K
1,7 35 b X RO HR T M S10, 1Y & AT RAE
— L2 IR AR RS R 1% X K TR

VSR M X AR S AL B2 O 782,33 mg/l,
TR A 7 28R TIRK (WL EE <1000 mg/1), Gl
JERAR KPS Ca>r M B, —BIFOL T b
T KA R R A A S B L T B A 1 b )23 M 1 M O
i R b 22 7K ) e B — AR, 1 S s, DXt B I A
Fe b B 5y 2 )8 T 0K (p (CaCO;5)=75~150 mg/1),
it W37 St DX b B A ke D5 ik TR R 2 O BROR
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5 ;5) R?=0.8393 A
w)
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Fig. 2 Relationship between content and temperature of
SiO, of the geothermal fluid
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K, R X R 1) pH B TE 8.06~8.29, -3
S 8.22, )@ T HI ALK
3.3 MR KF LR S K

bR AR AR 2F 43 (4 A 2RI LA B B AN [ K
A, MR B B4 A 2 H AN )R 1 4R BRI il 2
SE, ALY F AR ZE T T B R K Ak 2 143
ARARL, PR P S A () g PR R (] b 2 AR s g 7K )
Gy R 250 MR R R R A AR R B R KTy
2, 2N R E S BORT 25% 0 B 74 1 HE
AN, VAl XM A A B U A SOY JHCOS |
Cl™ \Na™, 53 4b MY Piper KAk 228 B = £ (K]
S, ¥ S5 Hi DX TR 2 B S E SO% —Na K
DI (] 3), BRI 37 S5 i X b A0 A K fh 2 2
F 2N SO -Na K
3.4 MEEEBEMES &R

T HOK A HCO; . SO% \Cl Ca® Mg
S5 BT LT B R AR B SR TR R )
AR E AR E RS 5MEIT , #UK i 5)
BV 2332 BIWIR A5 oK bk il 7= A &
FA AL GRS A LS IR B4 KR Ak 2 R o 32
R BRTRAS Am FR S A RERR EE — 2%

XFF CII 2 50 Y it H 2 He>25% 1 H oK v
FHFE R (L) J I L bt 5 R FR S 45 . LI=[ p (CI)
+p (SOY) I/ALK, K. p B FIREE ALK S0
B, =B Y1 CaCO, T (mg/D) Fm™, LU
I HE RO 8 Dl MR B AR . Y Li<0.5 B, R

() 30~40C
| 40~50°C
A 60~70°C
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Fig.3 Three line diagram of hydrochemical types”
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K. Sr o BAE (CaSO, - 2H,O ) FHXT A FEE |
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7 53 1 DXl PG AP R B 50°C R UK B K 1A, A
FEFRUER . Y Sr <0 B, TG CaSO,-2H,0O Hi 2E 1l
M Sr >0 BF ATHEA CaSO,-2H,0 JiA i, &t it
B0 R X M IRAR ) Sr o FIIE A 146,38 T
CaSO,-2H,0 YA AT fig

FE R £ 1 2535 38 % R FHC 2 B Si0, 1 AR Xt
IR Sr pmu KV, HRIE AN Srpmn=p (S10,)
/(2.466X10% xe ™3/, T S gy 9 AH X1 N
p (SI0,) Mo TIREE T AR  WWANRE S
T S5 b DX H AR AT 2 T 5000 ok T AL 4 X i
TAE, FUEFRHEN .Y Srpma<1 B, JC S1O, Ji 0L
M Srma>1 B ATREA Si0, B, &t E %
SR X FAAR Y Sy s 2H 0,013, TE S0, Wi
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4.1 tEBIRE

EHL TR KT o (Cl) /o (Br) KT 300 J& T %% %
) 5 Eh M 2R IR K /NF 300 I8 FRRAREK AR
300 — M JE T RFEKD 37 5% oo X HEARAR AT o (C1)
/o (Br) RECEIZ R 411.43, KT 300, )8 TAIRAY
TR ERRIEIEK . B R R IAN o(Cl)/o
(1) RECFHZ0 1.64, AR T IF 5K R 5L
1300, A R iZ K& T REAHDURUK . AR AERE K B9 r(Na)
/r(C) RZBCFHME R 0.85, IEAHDTFK Y £(Na)/r(Cl)
REUNT 085, T A ELHL)Z W IE K 1Y £ (Na) /v (Cl) &
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TETERBR KA IKL (Global Meteoric Water Line,
GMWL) M T | /8 #1758 X b R /K £ Bk T kS
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Table 3 Hydrogen and oxygen stable isotope data of
the geothermal fluid in Tangquan area

5 5'%0 /%o o 8°H /%o o

C02 -10.13 0.07 703 0.30
C03 -11.93 0.12 -88.7 027
Cos -10.78 0.06 74.6 0.25
C09 -8.17 0.04 -61.9 0.18
ci13 -13.01 0.04 93.8 0.35
Cl4 -12.04 0.04 -89.1 0.24
Ci6 -11.68 0.04 -84.9 0.24
YO1 -8.16 0.07 -56.8 027

TE . T AL Sy o [ R 2 B 5 R SRS 5 BT
KRN R S5AKCE R SR, a6 °H Al
80 FIR (6 = (Runpe/ Rumama—1) X1000) , T F 475 1
o Yl g bR i F X K (Vienna Standard Mean
Ocean Water, VSMOW), 4+ #1 ki ¥ § "0 =% N
0.1%. 8 °H N 0.5%,

S H gy / %o

-80

50

3" Ovsuow / %o
Pl 4 0 53 M Xt P I A S [R) o7 38 4 AT
Fig.4 Hydrogen and oxygen stable isotope characteristics

of the geothermal fluid in Tangquan area
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15 YL R ARK AR T B e, 2
9.36 mg/1, i = T FE 5 i R /K BT AR ifE v 44 oK
TR S10, 19 B i AT LIRS — F Ak 24 i b o 45
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H 782.33 mg/1, J& TIRAK ; £ J8 Pl A 25 4 1 53 A
S N e e R N NS 1 3 R R i
CaSO,-2H,0 i Fl Si0, 35 4 5 1 AT e

4 w (Cl)/w (Br) .w(Cl)/w (1) .r(Na)/r (Cl)
FECTH R M X b AR R A 2 U
4 il AE DT RRK AR i S SRR R 3 T 6 i i X
RO F2 BRI T R AREK
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Hydrogeochemical characteristics and origin of the geothermal fluid in
Tangquan area, Hebei Province

WANG Wei—xing', LI Gong—ke', LI Hong',
HOU Jia—yu', FANG Wan—ling', YANG Feng—tian’

(1. Tianjin Institute of Geological Survey, Tianjin 300191, China; 2. College of Resources and Environment, Jilin University, Changchun
130021, Jilin, China)

Abstract: Located in northwest Zhunhua City of Hebei Province, Tangquan has piedmont hilly landform with
abundant geothermal resources. The authors analyzed the geothermal fluid of this area. According to the results
obtained, Na', Ca?*, K*, Mg*", SO}, HCOs5, Cl” and NO; are major elements of the geothermal fluid of this area;
hydrochemical types are mainly SO7 —Na*; the geothermal fluid is unpolluted and natural weakly alkaline water; the
average content of F~ of the geothermal fluid is 9.36 mg/l, which is much higher than the national standard of V grade
groundwater quality; the content of soluble SiO, of the geothermal fluid in this area can be used as a geothermometer;
the total salinity of the geothermal fluid is 782.33 mg/1 on average, being of fresh water; the geothermal fluid belongs
to medium corrosive water, which does not form CaCO;, CaSO,—2H,0O or SiO; scales; the geothermal fluid belongs
to continental sedimentary water formed in the strata with dissolved salt brine. The hydrogen and oxygen stable
isotopes show that the geothermal fluid of this area is mainly derived from meteoric water.

Key words: Tangquan area; geothermal fluid; hydrogeochemistry; genetic analysis

About the first author: WANG Wei—xing, male, born in 1982, master, engineer, engages in the study of the
application of geochemical direction; E—mail: 66318420@qq.com.

http://geochina.cgs.gov.cn o E MR 2013,40(6)



