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Abstract: This paper is the result of geothermal resource survey engineering.

[Objective] The geothermal resources in Anhui of Yangtze River Economic Zone are abundant, which has good prospects for city
development and utilization. The evalution of geothermal resources can provide a scientific basis for the optimization of energy
structure, sustainable development and utilization of geothermal resources in this area. [Methods]Through analyzing the geological
and hydrogeological conditions, e.g., geological structure, formation lithology, and hydrochemical composition of geothermal fluids,
this study reveals the distribution characteristics of geothermal resources in Anhui of Yangtze River Econmic Zone, discusses the
storage feature of geothermal resources in uplift mountain convective area and conductive—type sedimentary basins, and evaluates
its reserves, development, and utilization potential. [Results] The geothermal resources mainly occurred in the uplift mountain
including the Chaohu— Hexian bedrock, the Dabie mountain, the bedrock along the Yangtze River, the Jiangnan, and at the
sedimentary basin including the Dingyuan, the Feidong, the Huoshan—Jijing, the Luzong, the Anqing, and the Xuancheng, etc. The
thermal storage of the former uplift mountain is zonal—type, dominated by granite in the fractured zone of the area. The thermal
storage of the latter sedimentary basin is layered and layered—zonal type, dominated by lithologic sandstones and carbonate rocks.
The thermal storage is mainly metasilicic acid—fluorine thermal mineral water. The hydrochemical type of the geothermal fluid in
uplift— mountain type are mainly SO, and HCO; type. The hydrochemical type of geothermal fluid in sedimentary— basin type is
mainly HCO; type. According to the potential evaluation results, the utilization potential of geothermal resources in uplift mountain
type is relatively small and is basically in over—exploitation situation while that in sedimentary—basin type is relatively large. There
are 4, 6, and 10 basins with big, medium, and small potential in sedimentary—basin type geothermal resources. [Conclusions] The
potential distribution of geothermal resources in Anhui of Yangtze River Economic Zone is uneven, and the geothermal resources
need to be planned and utilized in different zones. It is necessary to consider the surface water pollution caused by the utilization of

high fluoride and high salinity hot mineral water.

Key words: geothermal resources; storage characteristics; potential evaluation; Anhui Province; Yangtze River Economic Zone;
geothermal resource survey engineering

Highlights: (1) Reveal the characteristics and main storage feature of geothermal resources in Anhui of Yangtze River Economic
Belt; (2) Evaluate the utilization potential of two geothermal resources in Anhui of Yangtze River Economic Zone.

About the first author: WANG Longping, male, born in 1965, professor—level senior engineer, mainly engaged in hydraulic and
environmental geological survey, geological environment monitoring and technical quality management; E— mail:743748654@qgq.
com.

About the corresponding author: LIAO Anran, female, born in 1990, Ph.D., mainly engaged in catchment hydrological cycle and
aquatic environment; E—mail: larral@163.com.

Fund support: Supported by Public Welfare Geological Project of Anhui Province (No.118 of Anhui Land Resources [2015]).

P 4 [ o B b A (22 H ARG, 2017 25 i R4 4 3,

sl & 2001), KT 2P A 11T L LA B

b FRGE VR S FF R 0 A K B I T A R TR,
FETF & A S B FD L R HE R B
(KA ,2021) , H EDEHB I T JEAE 5
B E R (EEBHEE, 2012 ; FRBYE 2017 B &
85, 2022), LRAEHAAGTIE R H S X i By
T REAE CAn W 6 22 | T B [ ey B IR K M 24t ) 4%
YIFHE (i FEIAK, 2011 ; RIGALEE, 20165 Wang et al.,
2019),
AT 28 57 2 BRI P RN I 28 55717 | [
I 2 o ] AR A P X, N T (o
42.7% ) Fl GDP (£ (5 1[5 GDP i 12 14 45.6% ) ¥4 1

AN D A TR f R HERT DR K
LW, X R KT 28 7 R AR e 7 Y B 2y
SRR AN — R R R EZE A 5 . X
DAY 8 07 ) 374K 30 52 e B8 07 R 3l AR e DR A
T el ) B R T T AR P 1)L PG P ) DR R
Fa 3 o 35 B 22 0 W 2R R NG AR —db b AR 1) AR K
M3 R ER R TR R . TR 1B 3 MY i i3 5l
PIEAEFR BT )T fedb Bl KO3 Lt
KAz Bl He 3 AN A0 3 BT, 5 L b AR [E] 53 A5 1)
B 52 AY (RAE, 2020)

i30T 2P T 20 i b BT B A AR AT UL

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(6)



494 o F o V4 R IT 2 BT PR IR fE R 7 1 DAY 1767

22 G HL B \,\ﬁéﬂﬁf” Fl L MCEIRA ML ERGE IR AR R R S LV T TN ATy e AT ARk
T RER S, R REMEFEEIFRA R ISR AR AR 2% R AR S SO Rl
FEEFT S AT 12 H AT O AR AR A @t Hik, A R EM s
FEARAL FARN, . AT AT A T8 KBk IR IRAARHE R RIE T, N5 5 LRI 45
FEIRATATBEDL (IR BT 5, 2018), ST XA XA MR A7 b EATEIR  S2 F  R FHAR R 1 2 5 kAl

95 2 BRI FE AT, FINT, %5 JF I 24 2R {
WGBS T T e pary 2 AT

ARELSTRGAREITHL SIRERE  SEEISTBOAREDELRT Dl
I S PRV AT SV R ) 280G IOTRRUISAYSEZE AR, T MOV

PRI . ZOIZEEELE‘JJWU@EEH“#UJ?E&% R Z2 BN b T iz 3 B0 5k 14 2 L P A ey, 9
ASSCHIE B B SO SR, A ROV BF R T R AR ATIE S SGE R . i SRR

| \

FF18-25C R
Temperature 18~25C spring point Y D
WE25C 4 NS % :

Temperature >25°C spring point ﬁJ eRHE e ¢
3 ', o BiJETT
o] : ™

Geothermal Wells o % ||
BEeEcE s "‘r i /2:7;\. ] ﬁsf e gg & 4 & )
Temperature 20~25C mechanical Wells h 215C 83— :
k*a i | ’afea;z;L
THERIRR okFH, .
Disappear hot springs 7 i F
B 2 /o g
¥ / P %)‘Hfﬁ@ .|
Well closure or landfill - De T e m L 2
15km 0 30km | \/
: . ; - 5
ma x:} v
., = ALTH
A3 ~f2 ! sl
[ fhac FOLA ool
S L@i’ﬂ 3?0{ %
N e
5 218
b HEE%OIW' - | 2 _
s o= ;
\':\ 4 ﬁi?ﬁ'rh'@ [ .zi?t i
mre s HRE L RN e iR
o J.SAV/ 0 ,/ '5 F, - 3 - ni {7 {:_HL
= Riiid ) . ‘
1 [ i and 9370 2185C / $3F3C | i F : } | ]
i = 191C 08T [ THhEe ) A -/ <
g8 sg sic g187C) P 3/ \
0409 Iy L& ¢/ h
al a,uzm essb \’ TR (,‘ b 26T L ° p
oy - | P e 4{8sT P ‘1" &E’g 1/w %Mﬁ‘ \ Oﬂﬁﬁrﬁ-
’ ; ~"A %36 ic| off #ﬁ?ﬁ' of L f\, - ?Ui:«(»as ),R/ kst
) e 2 8 - N d { B
e e ;.zz 1€ ©?§jﬁi—l'ﬁ“ f(
3 ?I

BT ZRIRIT 2 Pl M A 5 0 A 14

Fig.1 Distribution of geothermal anomalies in Anhui of Yangtze River Economic Zone
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6—Impermeable magmatic and metamorphic rocks
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Fig.3 Geothermal distribution map of uplift mountain type and sedimentary basin type
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Table 1 Hydrochemical composition of geothermal fluids in Anhui of Yangtze River Economic Zone
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Table 2 Stable isotope (6D and "0) values of geothermal fields in Anhui of Yangtze River Economic Zone

A= oD/%o 3"0 /% KIEHRA  IKIEAE 75 oD/%o 3"0 /% KIFHEL KIEALE
1 -58 8.5 HuFATEK A 26 -57 -8.5 Hh#R K B
2 -53 -8.0 K A 27 -60 9.0 H# IR B
3 -49 7.5 Hh K A 28 -52 8.3 HF K B
4 -52 8.3 Hh K A 29 -51 -7.5 HF K B
5 -56 -8.3 Hh# K A 30 =51 -8.6 HFIEIK B
6 -57 6.5 Hh# K A 31 -62 9.5 HiF K B
7 -63 -8.7 Hh K A 32 -60 -8.8 HF K B
8 -54 8.1 FFIR 600 m A 33 -55 -8.3 HiIEK B
9 -56 -8.3 FFIR 260 m A 34 -53 -7.6 SRIK B
10 -55 -8.2 FFIR 260 m A 35 -52 1.7 SRIK B
11 -55 8.1 K 87.5m A 36 -49 -8.0 SRK B
12 -56 8.3 HR87.5m A 37 -47 7.5 SRK B
13 -55 -8.2 FHR 60 m A 38 -46 7.5 SRK B
14 -57 8.3 FHAK 60 m A 39 38 7.1 SRK B
15 -56 -8.6 SRK A 40 -47 -7.0 SRK B
16 -40 -6.9 SRK A 41 -49 7.3 SRK B
17 -41 7.5 SRK A 42 -49 -7.0 SRK B
18 51 -7.9 RK A 43 -57 -8.3 SRK B
19 -46 6.7 MK A 44 -49 7.6 SRK B
20 42 -6.0 MK A 45 -49 8.6 SRK B
21 -80 -11.0 K A 46 -39 -6.5 K B
22 -41 6.2 K A 47 -42 -6.6 K B
23 -37 4.3 K A 48 -42 -6.0 K B
24 -5 -1.9 7K A 49 28 -5.7 K B
25 20 4.2 FR 7K A 50 -35 -6.6 K B
- - - - - 51 -39 -6.1 K B
- - - - - 52 222 4.2 7K B
- - 53 -20 4.2 MK B

TE R AR IR THURREE L, B R KR AL TRk Lt

R3 AMMRRETREGESH

Table 3 Estimation parameters of geothermal fluid resources in the basin

P FHTAY Hfit 2RI /m SRR AR R
km’ WHUES BRibEAS BrC REEC /%
& HEWT SE ZE KT 4 900 250 2000 17.8 41.33
Tt 2 W ff 650 140 - 18.3 43.15
FewWira  AlgE—ARE A 85 - 310 183 55.69
Zh Y W 1L e 2500 2000 - 19.4 55.76 -
AN 2 PR W 200 - 750 19.5 50.42
= 11 FIN A 210 900 600 18.1
BREWT(30) 20 290 1700 18.9 i
Bl — Uk 115000 1052 20 119.94 0.0025
BT 11 4t 7Y e p— rﬁ?;;‘iﬂm 1377000 50 20 59.61 0.03
AL 2 86000 110 20 47.05 0.03
TE ARBCAEZE BRIRER A A2 TRA TR RICR MR 0.25%.0.15% .0.20% , IAHIUAZE BRIAEE H 28RO 45K BE 4350k

0.02.0.05,
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Fig.4 The relationship between JD and 6"°O values of
different water bodies in sedimentary basins and uplifted
mountains and atmospheric precipitation lines of China and
eastern China

HORIAGE , PRI IR BV 2 HE TR R 2 (B R A iR
JE DA R 7K A2 W A s 5 A K, S TR A A7 25
SRR o PR, iR S DX R AR AR AH DG i A
Jo T AR P 2 AR e DX 3 it A T SRR A B, 1
Xof DX PR o 2 8 TG 1 i i b AR DX b RS
B AMETIRARE . 2 540 A R R LU b A b AR
AR S 2K 3.65x 10° m°, Hb AR AE TF R i
1.52x10" kJ/a, Jr5 i I EE « AH Y T HLABZY 4.21 %
10'kWh/a FrififE£50.52 J7 t/a(£5) .
4.2 HHERE TSR

G T Ly b TR b ROGE VR T ) 2 AR R R B
WX 3R I Z I 2 (] A B SR W 118 58
TR S5 A, AR 35 O 78 Hb 44 H B 25 il SR ]
ST, T2 DX 11 b AR P M 3 5 DX 0 A T R — FREAR /DN
TR B B — JBEAE 500 m 2247, TR JE 2000 m DA,
F PR, A 11l 7R b A 0 D ) — AR /N o
H AT A TT SRR S 1 B A 1l 760 b 8 9 Y58 I A 4
FRERARAS, W) Ly AR 1L b A0 5 08— B g ke
LUl PN E AT A b AR A T RR AR (2 6) o

ORR 3 b 750 1y P VR VR ) 19 /N PR 2 RS
DUBURJE MERUH 2 A W & B AN
FeA MR R E AR, s 1 K/ NIRRT, H#e

PRI I KA 4 4h PR 6 4b N
104 (El5)

BRI T 7 b A BT R A R B 5 A
T AH LLEAG , H E A Bl ) 9 B4 R D
A —  URE A HRCRAL, B 7K & =L =
WA RE , HORE % b HE il 7 =2, %o Rk K g i
—E RIS YL I, HE, A I HUA TR IR T kA
FHRE s A 2256 R 7 B i A S oA
BEl5 Y, Gl ST BT UR W P 28 | R e A b A
IRGEIEAS ARG, S5 BB HE XU UK B AH AT
b A A b G 5 T 2 R PSS AR LK 4l (Zhang et
al.,2020),

5 45 &

(1) LA T2 BT M B 5% 5 11 A B LA

T B — A B R IX KO L Bk TR
G [X | VT g oA A 5 o 1y b R 378 W s 4 s A
AR BT 2 BB L — U A D WA DRI A 22 PR
T 573 2 b, . 30 AT I 5 S AR b b A i A
RER AR EJZRIER o B 11 R M AR R
WEA Il SR 8 A B L % o M R R i 127
b, B Dot RO SORAE T B 24k ety by, Bl 2
BN T s I BR VR 276 200 m LAY, 1
ORI BE Z27F 30~66°C , 52 W )2 Rl Ty 10 e 2
e FL LA A 24 B v TR R/ N R ) i i AR AR O
Z1F 0.86~3500 m*/d ; UL A 4 7Y 3t 00 7 £ 2 hy
N T 3658 , S48 5 R R 5 36 Ak, $ufil 22 LUZIR
ol R PRI A7 Tl i 22— LA
B EE IR IE 276 2000 m DL, Hb A 1A I B A X 4%
fIX, —MefE 25~35°C, i B K, L+ E L T3r
TR,

(2) TR T 2 T AT Ml P3G R = 88 Ay i Tk R -
FRAIIRIK , 12 4b H AR 5 TR 3] T AR K
FRUE, 15 Ab b FE ) fm el B8 18 31 R AR TR FH A SR 7K A
T, 4 4 Hb A0 B 38 3 R AR AR AT SR KA o

G e 11 b 78Ul P A /K b2 25 78 32 25 SO, \HCO;
TR, W A 1 S AR TE ] — R ke by 9 25 AR/ DN
AN [R] B2 R B I 2 S 4K, AR 1 7E 2000 mg/L LA
T 5 PR i 8 i PG AR K A2 2 A0 32 355k HCO,
RUK V5 A 1 S [ AR 2 b N 45 KM 7107 mg/L,
F5 M 2 [B] P A by YR 22 o0 927.7 mg/L, A
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Table 4 Estimation of thermal fluid resources in the interior of the part of the basins
o AT MR T MRS A HE PEHAE TR
PEE/m  JFRE/(ma)  JFRE/(J/a) (kWh/a) (t/a)
SE TZE T b 9.5%10" 1.9x10° 1.9%10' 5.2x10° 6.4x10°
7R W7 ffa 3 1.8x10° 3.6x10° 3.8x10" 1.0x10° 1.2x10*
S 22 W Ffa 7 M 1.3x10° 2.6x10° 4.1x10" 1.1x10° 1.4x10*
VIR T b A IR WL W 1.0x10" 2.0x10° 3.0x10" 8.4x10° 1.0x10°
ftE N R 7.5%10° 1.5x10 1.9x10% 5.4x10° 6.6x10"
B IR T S 7 1.0x10" 2.0x107 4.5%x10" 1.3x10° 1.6x10°
SR T kb 1.8x10° 3.6x10° 5.7x10" 1.6x10° 1.9x10*
A1t 2.2x10" 4.3%10° 5.7x10' 1.6x10" 1.9x10°
B — U TR 7 3.0x10° 6.1x10° 2.5x10" 7.0x10* 0.9x10'
Kl F AR R 2.1x10° 4.1x10° 6.8x10" 1.9x10° 2.3x10'
e TP A I 22 4 _
it 2.8x10° 5.7x10° 6.4x10" 1.8x10* 0.2x10'
it 2.7x10° 5.3x10° 1.0x10" 2.8x10° 3.4x10'
x5 BOEELMBRREZTRGE
Table 5 Estimates of geothermal fluid resources in the part of uplift mountains
2 HHAFAR TR E/m’ MR FEA KRR (mYa)  HAGREEFH R E/(/a) PIE AL/ (kWh/a) TR/ (t/a)
2.7x10° 5.5%10° 1.9x10" 5.3x10° 6.6x10'
1.5x10° 2.9x10° 1.0x10" 2.8x10° 3.5%x10'
3.0x10 6.1x10* 1.6x10" 4.4x10° 5.4%10°
KA B
4.9x10° 9.9x1(? 4.2x10" 1.2x10° 1.4x10'
2.2x10° 4.3%10° 6.5x10" 1.8x10 2.2x10°
2.3%x10° 4.6x10° 1.1x10" 3.1x10° 3.8x10'
3.7x107 7.4x10°* 2.6x10" 7.3x10° 9.0x10°
HO— i 2.1x10 43%10* 6.7x10" 1.9x10° 2.3%10°
5.0x10 10.0x10* 3.1x10" 8.5%10° 1.0x10°
TN RN 3.9x10° 7.8x10° 2.6x10" 7.3x10° 9.0x10'
&t 3.7x10° 7.3x10° 1.5x10" 4.2x107 5.2x10°
36 KA L PEA T A0 &8 —Fn B pERE T it R IRE
Table 6 Geothermal resource potential of Dabie Mountain uplift and Chaohu—Hexian uplift
P P P
AF AT FFR A/ (m?/a)
AR X () A B i /m’ SCPRAEIF L A/ (m/a P4 e /m’
' . (100 a 45 4E B ) * Lol
FPIRE AL 2.7%10° 5.5%10° 3.5%10° G
FPRELL B 1.5x10° 2.9x10° 2.6x10° I
VG SRR A 3.1x10 6.1x10* 9.1x10° o
PG ELRIAT 4.9x10° 9.9x10? 1.5%10° J
WL E A 2.2x10° 43%10° Eaps 3.8x10°
KB 7R S 2.3x10° 4.6x10° 4.6x10° I
HWE 3.7x10° 7.4x10°* 3.5x10° G
Al 2.1x107 4.3x10* 1.6x10° g
MEAR 5.0x10 10.0x10* 1.3x10° o
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Fig.5 Potential zoning map of geothermal resources of sedimentary basin type

B /N A 291 mg/L. M3 R 60 {H & =N
—9.46%0~—6.50%0 , H: I B AR T BAC R A BEK & &=
~4.24%0~—1.86%0 , H P&k 111 1 Y i oK v oD fH
TURRZE R b () oD (B AR R 80N, B B b
AT P AR A B AR B T RN AR
H Y 5 b ZRAK  RARRRIKIK T R BT
()il E T, 2 5T A B L 75 R R A
M2 3.65x10° m’ AR A RAAE A 1.52% 10"k /a,
PrE bR 27 0.52 7 ta; KNS 5B RTURR S
F M ) b PRI A B B 20 2,17 10" m?, AR 1] R4
BN 5.68x10" k/a, HroA UARERELY 19407 t; 2 51k

R L A R M R B 2R 265 7 m? AT
A SRIEE N 1.00%10°kJ/a, 755 bR S 24 34.2 ¢,
At L) b 8 b ARG R /N, ELAR T T % A AR
511 Hi AR P A Kb R SRR A s UORR 207 b 50 il A ¢
VR IR A K, MR 2 RS U RE R e A b
AN WREENRE NS RS A
D HE W K R R INE Ak 3 A 4 4k L6 A
104k,

(4) R VT2 Uy M P 5% Y 40 e A 1 5 LAt
A A LA, B AR R AR, X Rk | 1
T — R PTG Y . A JE A BT IR & A
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