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Abstract: Based on the analysis of the water sample and integration of karst groundwater data, this paper
analyzes the hydrogeochemical and geothermal characteristics of the hot karst water and its genesis in the
western Cizhou coalfield. The results show that the deep karst wamm — hot water in Ordovician under the
coal — bearing strata is SO, Cl - CaNa type water with high TDS and high hardness, and its formation is de-
rived from the deep seepage of groundwater along faults and long time evolution; the geothermal abnormity
is water — heated geothermy with more than 60°C temperature of heat storage and 1500m depth of circula-
tion, and the heat source is from the themmal addition of igneous rock mass intruding in Yanshanian over
the regional normal geothermy. The research provides some reference in geothermal research, coal exploita-

tion, prevention of thermal damage and mine water damage.
Key words: deep karst groundwater; genesis; westem Cizhou Coalfield

HREp - Wiy X R E BT KRR A
i, R At R P IE A HR R T B B A koK I
ZRILTHERTTR, BBERRERBHNE, KT
FFREFEAERE RS T R R ALK
REHTH—SH BRI, hEHK
RTABEAKIHEFAN ER S HREELTT
45 - 1 K SCHUBTSATL , 3 AT T K IR A K AR £
KESHT. BHER, ERTREERKRRY

WO B A :2009 - 03 - 24

HHRBRK. AR AKERIE ERE
B RE, E T BRI 35 3 SO B TE AU
XA TEEARARFERER L. X
WEZHLERE NIRRT BB AKK R, XA
FERE K BJE 8 K B 7K SO R A S 454E , 247
KGR B 0t 2 57 H BT AR, LB b IE
WIS XK ST AR 4 O & AR AR 3P 3 F K
BB JFFRET H B KRR T HREHFUR

EEWMA : HHK ARPEESTA (4087205) MILEHETHFHR T H (72008202)
EEBMA XS HI(1965- ), B, RGN, TRIH, ASK O, | R IR SR ENE BT T RS 4R



%8 Wi I B K ¥ ¥ % @AKHEW

20094F

BRAREERUEEENSE,
1 XsEit BN 2k 3Ot R HE A

HRER — ey X (LA RIRRD ) S Tl A s 30
FRATIIARRE AR EALFAEILITRIR B 2 - KATi
SEAATURIBTRAT T E N . A TILRTH B
BT - FERLORMRK R H T, R AT L
EXSHECFRHG A X AHESRY . 7 XKE%
HIERE WGER L NNE & NE [6 5 3, NWW [53R
Z AELEEFIBIEHE G, T XA ERE T/ Ve
H2 AR R RBS AL AR BT A & ST
VX TBEE AT, FB AT SR, ik
J5Tl 2 NNE - NE B0, 058 SN M ARk L 7¥
R XA AARFERIERSY, PR AR g, AR MR a
SEE ZHRIS A, TR EERE E R B AR TR /N
i, KR AT AE L AT R RESER, T
TR R P RHE B FER TR P R ih
R HRMERT G WENRE R, ARR. R
REHZERHZTELZEE 1),

T K EBT KRS, BE & K
GRS AE T KRR . HAEHLRN
TEEWT R, LB K, BB TK, W EZH
RUTKEFRMREEREF XK KABERH
W RN FBUER - RE—-K AR, KAE
FEIRE ~ 800m AT, BBRARE, AEKH
BRI R R R K K LI RN
P - B - RE—W, B THERESKEHE
FE R R KA SRR EERAEE, W
MAHAKAF (B D). FEFERSKENRBER
ARE, EBREBRAIKE, BHEHREHR
P, EBEAN 66~ 132m, HAB R AL EHEE,
BKE SRR, T KEHKIEERD,
EEEX, SKELBEAORAFZARLHRS,
AR R B RR/K TR, b F KA FARERS,
AR B T A TF R MHEH KA T P& 2
ERE;HEHAF AR EEBERXRIKEEES
NEABZRXUTEZKSEK MEKABIE(E
FRETEMERRA), BT KBEEENAE
B, TR b 76 g Rk 0 f e A
WIBLH [ AR R AN R G b O SR i Bh e, ZBIR M
BAKHEE, EPRERELNBERRE. H
FTRANEBEEPXF RO KE# (XA
KR E KUK b HR s e T oK it R B H
KITE)VHNET KEPRFHHUARRZH#R

FFR B TR 04 75 KK B3, AR B R
#ORT UL A LRI R e R
AR T K AR (B Do

2 WP ANk ST UL AL R

HEPTIR B — S 3 AT HRER - w0y (XARHR, 5
YK RGER BTURERRALA RS MU, Fa4BE IR AT
ST . HRERBEHREN, KNEE—RIIE
NNE i NE [a AR IRTE (B 1) ST R i =
HHERQ)B=ZRR), ZEBRZMEHL(T, )X
FWA(T), — AR A THRAP,) . LAETH
(P ) FEHETAP,) LA (P,), ARREKRA
(C)FIABH(C,, ) , BH RIEHEA (O )o

o L BERE-SHEEE, 2. KCHEERLS
%5, 3. HOHESHT, 4. BEAKEILR, 5. HK
BEUR, 6. BARBMBAR, 7. THKKHA, 8 =
TERH, 9. WMAKEKSFR, 10, HEHTAAR,
11, #EsE, 12, BRMINE (BREH) . 13
gg REARME, 14. BER, 16. KHE, 16, HE.

B B ORI K SO e O ¥

Fig. 1 Sketched geologic and hydrogeologic map
of Handan-Fengfeng Coalfield
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Tab.1 Hydrogeochemical analysis of water samples (mg/L)
B ca*  Mg* K'+Na* HCO,- SO, Q- No,~  Sio ™S pH TrC
Oy 10409 135.8 1931.4 246.5 2177.4 3465.9 6.0 918 7.4 4
BHEL1 6513 126.0 1129.5 227.6 1808.2 179%4.1 0.5 13.0 5914 8.2
HHE2 S581.8 9.4 1048.1 241.6 17143 1503.0 0.6 13.0 5272 7.4

B pH HARE THARKERAINN mg/lo KR 1.2 BN R OT FHFREKH 2 # ETEDEK.

HE,EKEBEEH K=1.1n/d, FKER T=
56.5m*/d,
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J&F S0,Cl- CaNa E/K (B 2) , RHAHZ R BH
BEXERHSH, SFREEK TDSHEERTFSY
BERE, KR EERE X T 3158 mgCaCO,/L, Hk
ARBEEL 94%, FETHE, ZRHRES L
O RASKEBRITTREMI(E D,

H2 FRETFEXRER

Fig. 2 Ion balance diagram of Ordovician
karst water sample
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Tab.2 Geothermal reservoir temperature calculated
by Si0, thermometric scale

BRBHR BAR BiF, bz

#AERE(°C) 55.1 55.3 61.7
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1R, - TAFBUKRH, BT, - BB BB,




100 Wi LB K %2 % #% (AR B %2 K 20094F
T e :
2 £ "
‘m: o| o} ~
5 s ¥
5 - ah 4 10 L ‘i@ =
- ° sE
20| N
2k
10 Ll LUt Ll Liinn I ] 1L L LLeer] fJ_t itibil |
01 02 05 I 2 S 10 20 5o 01 02 05 1 2 S5 10 20 50 0.1 02 05 1 2 5 10 20 50
log[ TDS] (g/L) log{TDS] (g/L) log{TDS] (/L)
3 sof 50.0)
400~ C N 200 .
300 %A o &* I:.g *
3 A? W " 20 ®
g
el : N &%
& A <o 204k o = 0.0 0,
l:g;: AA‘ ® 0'055 ‘A‘g 0.02
S0 - 0.01 ada
10} -3 0.005
601 oo 0.002]
50 L L L 1ISLEL Lt 1 L1t18) 1 0.0 IS SN I Ll 0‘,0‘" L L il Il L1l L
01 02 05 1 2 5 1o 20 50 01 02 05 1 2 5 10 20 50 01 02 05 1 2 5 i0 20 50
log{TDS] (g/L) 108{TDS] (9/L) log{TDS] (g/L)
* 1 *2 @3 o4 As [oX] AT L
H: L WEEARHK: 2. ARDFHRRTEREK: 3. AROFI#BIRBEK: 4. BHEFERK
(REBREEK. REKEK, BEREKOALIRDEK) : 5. FESBREKOFRAK: 6. BRRA
BHMXERK: 7. GRABIARBEK: 8. BK.
B3 BFaR5ERmEGEXRE
Fig.3 Ion content vs. TDS diagram of karst waters
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