E£BE F1y B R O K Vol 23 No.1
2009 4E2 A GFEOSCIENCE Feb. 2009

Ab R X 3t 24 R 7 AL BB st 2% 3t B4R AE

R

(L R RSB HEAR, LR 102218; 2. JLFEHEFBRAFTRERFEAA, LXK 102218)

BWE: A 2000 FELFARERITRETHANE, EFERREXHHARTFEZHER, i X mHE &
FEMAR, BWEPFERRROBIMTRR, XU KGR R R FRAE B T #ok s ER AL 45
AT T B9, HREW, \ASIHRMER R SRS ERE R BEHERIE; HRXMARFXUA
Bz RRE R RS, REAREEEERE—RWERKN &G EARRE, REGERKRDE
WEBEERRAH T RKOEAEFADRMEESES TR FRER, HnhiBsgEEtmFRRK; KExRX
WRABH SO T RK A BRSHER S REORE: T RUKN"C SRR R WO IX o B B2 52 75 SR RE 2 X 3 T K
HAMATRD ; IR KA AR R E R I B = AR T Rk 2 R E—R & MR s i ade s 2 .
XEW: W PEWE; STARFRLAE; BTRKER; bR

hES%S: P34 XRAIRER: A XEHRS: 1000 -8527(2009)01 - 0049 - 08

‘Characteristics of Geothermal Geology in the Northwestern Part
of the Urban Beijing Geothermal Field

KE Bai-lin'?
( 1. Beijing Institute of Geo-exploration and Technology, Beijing 102218, China;
2. Beijing Huaging Geothermal Exploitation € Lid, Beijing 102218, China)

v

Abstract; More attention has been paid to the investigation and development of geothermal resources in the
northern uplift of the urban Beijing geothermal field since the geothermal well in Peking University was success-
fully drilled in 2001. Regional geological conditions of the study area are described in this paper. Based on geo-
logical survey of several geothermal wells, the structure of geothermal reservoirs, geothermal geological charac-
teristics and hydrochemistry of thermal groundwater are also examined. The results show that the Babaoshan
fault is characterized by multi-activity from a reverse fault to a normal fault and the geothermal reservoir consis-
ting of dolomite of the Wumishan Group of the Jixian System is a nose-type-anticline uplift. Conductive heat flow
from beneath mainly flows along the hanging wall of the Huangzhuang-Gaoliying fault. The cold groundwater in
the shallow carbonate of Palaeozoic age causes the geothermal gradient of the Qingbaikou reservoir higher than
that in the Beijing plain. Thermal groundwater near the deep and huge faults has high Ra contents. “C age of
the hot water indicates that little recharge occurred in the western uplifted mountain area. Hydraulic heads at the
geothermal wells reflect a flow trend from south to north of thermal groundwater in the Wumishan Group due to
the obstructing of the Huangzhuang-Gaoliying fault.
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Fig. 1 Distribution of geothermal fields in Beijing
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Fig. 2 Geological map of the basement rocks in the study area
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Table 1 Strata revealed by the geothermal wells (depth/m)

K #5 HA Q N-E K I C-T 0-€ Qn  Ju-Jxh Jw
E#H-119 JtmkE 217 1754 235 2725 3168
H#k - 168 ElA v 191 1642 2279 2630 3218
-4 FERLAE 76 2415 2608 3671
B -1 BEXADHE 115 2367 2974 3326
AR R - 146 WRXERN 200 650 1692 2180 2560 3508
- 149 WX SEE 185 760 2100 2760 3300 3900
F#-173 JLRUMEERE 113 714 Jxw/783 1457 1896 2029 2605

F#H-1 X &2 s 10 95 2991 3636 3840
H#-130 HHK L5 169 550 2705 3133 3255 3358 3700
FARRI S -81 HRRX R 83 678 1845 2950 3 766
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Fig.3 Geothermal geological profile of the study area
LBMWR; 2. HER; 3 LRYKEBIG; 4 LEFHAEUBEE, S PRIEALKLL; 6 THRIZEHRLY,
T ARF-ZRR; 8 RWR; 9. BRA; 10 HFAORK; 1. HERKWH; 12 MERIOKES; 13 SERFRUM;

14. WIRSML KB, C; 15, BHHHITHBE



B1E FURIAR : 16530 X 32 FE 7 30 st PR s A AIE 53
%2 WREBEHEILR (T/Hm)
Table 2 Comparison of geothermal gradient of the study area (°C/hm)
X 5 Q ] c-P 0 € Qn Ixt Jxh Jxw
B -119 2.00 0.50 0.90 2,98 1.80
ik - 168 2.00 0.50 1.00 2.61 2.01 4.17 1.55
NZIHHT & N
Hh -149 1.90 2.15 4.10 1.63
FHE -8 1.66 0.40 1.47
| 5.40 1.09 1.52 1.33
NEWHEH L& i ~141 1.57 1.70 2.10
Hifh -2 6.00
WRIX ¥y 1.33 1.63 0.47 L12 2.50 2.08 4.14 1.68
e EX 3.0 1.8 2.0 0.8 1.2 2.3 1.0 4.0 1.2
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HORER; EXRUMAARERMEBEMETRE
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BH1570~2 592 m*/d, ¥¥2 193 m’/d, #f;
F/KE % 20.62 ~108.00 m*/(d-m), W 48.17
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Table 3 Some measurements of the geothermal wells

HmAER #ukks TAKR/ BOINEKER/

Fins i/

o m (m*/d) (m*/(d"m))
H#-19  Jxw +26.00 2232 29. 82 59
L - 168 +4.41 2555  35.89 63
Fh -141 +10.00 2410  33.50 53
RB#t-1 AZRHE  +472 2016 73.42 53
- 146 +9.00 1979 3592 59
k- 149 -7.34 1570  20.62 56
A -173 +24.00 2592  108.00 7
B -8 ok -204 1965  115.00 36

RAAN PSP R BB FHm ™,
2.2.3.2 B BRRBISHH AR

B X ¥ R A 7E i 41 1 2 8 3V B 1 b
PH, ZEMEMATAZLUKHNTE, tE
KRR - 119 FH A - 168 KRG R = BER
fEHbIE 44 ~ 54 C, WEJE 279 ~296 m, Fiil -
149 HIRH B Z 5 A #IR 50 ~60 €, MEE
430 m, RIS [z AR R AOKRGIR A
(40 CT<1<60 C), WHAFAEKBHEH IR
FAHEFBHRERE, B - 119 H7E 2 460
m Ab Sk 24 m*, 2598 ~2 600 m k¥ 67 m®,
YFENHBESKE 2 m, HERRZ$9.3%,
HHREHAZE R B ABRERUKEE, BE
—ERIEKRES
2.2.3.3 ERRBTHKEHRME

MRX T -8 FRyHEE N B TFHIKE,
MK 68 m, HiiR K 36 ~38 C, HAKBE 36
T, WAERH1965 m’/d, H{fKE R 115.00
m’/(d'm), PokKKFEHET 20.4 m, KL
#%% SO,-HCO,-Na-Ca-Mg, ¥ 4LHF 577 mg/L,
pH f7.72, 68 239 mg/L( L CaCO,it), &
FARDILE . BRAEMSEK, FTE 3 80 mg/L,
HERRERK

FH - 119 FMEH - 168 B T4 KE M
MBE 63 ~79 m, HE30~32 C, BFHKAER
AR K B KR A TE I (25 C<e<40 C), H
FEFAS LEBLKANFITARESEM, UK
B¥ATEFHAKEREEBWE, FRAN
BRIEFERE, ZAEYBRAEABRLEANY
WHFE, FH - 119 F =B R H BB E 145
m’, FH - 168 H ZBHBEI KL 0 m’, H
P -8 HEE B VA AR 1 T RER A
- 149 HEWFAGER, EREBHARPEDLEH
T200 m, W] WL E -4 7 T A0 BE E 3R R E Y
2.3 HTFHOKERL ST
2.3.1 KRRABA

RA4AMRAREERFRINHE B AR
HTRKBEAERST SR, KUEXBERR
HCO,-Ca-Mg, HAE F# - 149 HKILELAMR
HCO;S0,-Ca-Na, FIRERKIFTE T RUIH—F
T AABEEE, B - 149 FE T I A AL
WHE TG, BRI KT R, #-19
HEXRUAMAE K, HAKLEER DR HCO,-
Ca-Mg, BEMKSRERKMKM—B, B
REERVAAREM T KOBR&HAHIL, pH
7.5~7.7, hFwtEK. §LHE 366 ~424 mg/L,
BTETLERIRK, BEEE 177 ~203 mg/L(
CaCO,3t), JBFHMBIK,

REFTT RS RFED, FRRBT K
Wk S HBIRE KR AE, A KT ROK JLFR B
SHREN T BITH ROKHIFR . B - 119 FBLgh -
AR, BEIRERK, F#H-168 HHAE. W
R, BARERK, BTHKRHEESES
RAIXK B ERIE . Ho T K 8 it — i 5
Bt A X, B X T A — A WA
NZILR, MEEAWERRES, AN
HBEER, TRKMEBES S THEERTLH

£4 AREXHTAKNHELER I FER oo/ (mg/L), BEEFLL CaCO,it)
Table 4 Chemical compositions of the thermal groundwater in the study area(mg/L, total hardness of the CaCO;)

PB/(mE/L) 26
#8 ' HCO; - Re/ gL/ B/ pHE  kMERE
Nat+K' G Mg . O SOV FT iR (BYL) (mg/L) (mg/L)

FH-119 4.7 447 160 226 10 509 57 49 039 396 178 7.5 HCO;-Ca-Na-Mg
FH-168 31.2 449 157 217 11 388 64 53 054 366 177 7.5 HCO;-Ca-Mg
FM#-141 3.9 49.5 192 226 19 446 63 42 017 404 203 7.7 HCO-Ca-Mg
M -1 355 49.1 17.0 234 11 428 62 4 059 397 193 7.7 HCO;-Ca-Mg
F-149° 50.5. 45.1 17.0 201 19 853 53 45 424 183 7.6 HCO;:S0,-Ca-Na
19" 305 HCO,-Ca -Mg
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Fig. 4 Langlier-Ludwige diagram of geothermal hot water
in Beijing

2.3.2 ATHAFREAE

FRX S FRK A H B B R B LA
TEMER TR CERRLES, HREXAT
PUKAEW H 31 680 ~37 590 a, 134 635 a,
X st 4 3 T $AOKAE 8% 20 000 ~21 830 a, ¥
20 410 a, FE# - 130 H-H# T oK E# 34 020 a,
BHAE T B WG RSB DR M & T,
S5HRERMAS, MREWHEMN. ERELHER
HBIKAERE 12 760 a, 245 BRI — B Tk
BB ALE A KK LA T KB
X -4 X st 4, {39 OX 3 4 F o) KO8 LE B E X
BER, BRAHE—REESLIARAE, HA
S5 X 3t e FE A Y A 2 A P R I X S 7K HR

%, NbstRmE s BN E, RX AKX
BoxXEKE L REXRNASKD RSB
foh, RGP LHER LAY ST REHERNL
ok, BZTUNAKKEKOIS, EIQEL
FIa BB UTRE . M5 X %k 4 LA Bk
B4, $kibdl, HADRRE AR R EL
ZUH, FRUAZPOREIRBEMGECERFT
AOLHEg LB ZHE T, NX—FA K,
IR X 48 5 1L 4 o 4 b R RROK B B % B
RAER, bt FTHRAKKER RAILTE, XY
HoF K 2 e B it A A KSR, BRI
SRR T KEAK A E R E R, P
X AR B LAGEK T 24 5 0% X b 30 FH R O, kIl
Az A RN 2w A RELE, 30 BEKR,
X M K DR BE DA AR 2.0 m AR T,
B X B K Sk AR B, BT DA T A 52 X 0 388 IX 3
AHEM T KBRS BB D, MR K I
BRI kB S A AR, 2007 4RI 5 #4 - 173
FHHAKK K Bt E 24 m, FH - 168 H-H#HKK
kE M 4. 41 m, JHA - 119 FHHKKLE S
MU 5 m £, T 2004 4E 5 - 146 #UK K k&
Hm 9.00 m, F#H - 149 FH KKK FHIE
7.34 m, #KKLEFRIEHBE, TTLUEH
PR X E ok LA B =8 PP T 0K B2
HE—RWEWRNERE Bl R,

£5 MREMTRK"C EH
Table 5 “C age of the groundwater of the study area

X s “C4E#/a
i -119 31 680 £ 670
Ao Bk -1 37 590 880
RIEME H - 130 34 020 £2 325
wh -81 21 830 £370
X MmO Bk -59 20 000
Tl -42 19 400 £330
Ll X @ Bk 12 760 +570
3 4 #®
33 X 4 1 7P A 8 £t 4 S5 R 4EE 7T LA
BEmTF,

(DFRXEERBEHENRAY RS
#, B ARFRUARNBREROEMRENE,

® #*itE, Ge#, FOE, % AFATTFRXEAYELFRRE. LRWKOLR TRBAAR, 199.
® XNAK, BN, HEE, §. JLKIRRKAEBARRESTRRE. batli BRI TR, 2001,
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BE(2.50 C/hm) | % E Z k4 4 3 38 46 B (2. 08
C/hm) | &£ R Bk/K H 4 E RS (4. 14 C/hm)
REBREX A B E(1.68 C/hm) & Tt
RV RXFEHE,

(HRXHEAERRE VA, B EREGA
METERF R 3 EmME AN, 25ETF
HK. EHUK Rk B R A E R, BRBEh A
PEABRBEERE . BAE®R, AR HERE
B, HPHEREXRAATANE: BERR
$58. 1%, AkILBREEO. 3% ~28.8% , LK
BER8.T%, WHHWAKEN 1570 ~2 592 m’/d,
KK 2193 m'/d, Bk E N 20. 62 ~108. 00
m’/(dm), ¥HK48.17 m*/(d'm), ERERE
FAIRE R TAKE R 1 965 m’/d, B
WAKEH 115.00 m*/(dm),

(5) BB RFRILA A= H P EH T Bk 5
4 HCO,-Ca -Mg/K 8, B F55WbE. WME. K9
ERR K. B RAKEMARRNKEBRK,
B ERIRIEF KA. WEERR ., ERIRERK,
BRERME KR T HE T 2K B S &
B

(6)E R ZFRIIAA DA AT HKER
931 680 ~37 590 a, KFIRIX Hofh H T ok 4E
1% (20 000 ~21 830 a) , FRAH IR IX M3k B 32 Vi R R
XM T KMHABRD HRXEXILAAT S

FABA P BT $0K 32 8 FE—F & T S BHLFR S B
M AL IT I
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