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Inferred structures by seismic survey in Zhangye Basin

(adapted from Petroleum Geology of China)
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BRHLED A b A 55 T T N Bl I A R A i A
N EBIES RS, IR 304. 10 m ~ 390. 00
m, HE R FE— KT 1 000 m, 1 9 M35 ZYDRI
FLA8 57 19 (A7 I 4 18] SR B b Bk FLBR Rl 22, 2%,
WA IKE R 5. 2% , WK PELE | o Hb A B 3 B2 ) 34
it )25 (4)B1E & L H s i LA b e s 1
A, BT B WAR S A i, Bk
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Table 1 Key data of geothermal exploration holes constructed in Zhangye—Minle Basin

L 5 fi & FLE (m) FESAEAYE EEHGEA REHEEE (m) KR (mY/d) KRB (C)
LZDR1 I 3L 358 19 #58 1 500. 59 s kA N, b 134. 55 2 904. 00 45
ZYDR1 TR IX 2 601. 22 s R Ni b 174. 50 2 448. 00 56
ZYDR2 X 2 053. 08 W R N, b 165. 40 1.348. 00 46
ZYDR3 UK T A 2 174. 00 W iR N, b 175. 48 6 898. 84 78
MLDR1 PG PN 2269. 18 W iR N, b 193. 05 2 592. 00 77
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“C TR 3R s HOE AR R BT 2. 00 74, 4K
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BRI EAE T KA iy et O P
BT 555 DY AR R U S LBV K AL 55 1 R AN TR
(50 i T 1 A 7K

GEit BB A 5 R M BT B K 42 o3 A
R I OK B S R R T R By A
F(1.43 ~ 3. 60 mg/L) .Sr(3. 77 ~ 10. 80 mg/L) \Li

(0. 23 ~ 1. 48 mg/L) .HBO,(3. 15 ~ 24. 10 mg/L) .
H,Si0;(28. 36 ~ 59. 80 mg/L) ; & #LZH 43 H BH 25§ LA
Na*HE#, &N 1017 ~ 1586 mg/L, BIE LU
Cl- . SO» B T it #, &aaMh 1285 ~1 754
mg/L.701. 60 ~ 1 408 mg/L;TDS Jy 3 432 ~ 5 810
mg/L;pH {H 7. 06 ~ 8. 52, k55t | K fb 24 2 7
3 CL-S0,+Na %I (% 2),

2o T R B, SR — PR SR 7 b B AR
KA 3 KA

(1)TDS \Na*.Cl~ SO & &5 & , H 5K i &A%
FARRIEAG, Wi A K h B Nat &
wRK, Ad77.78% ~ 93. 03%, BAE ¥ Cl-.,
SO E Y, 435K 41. 44% ~ 58. 26% .28. 24% ~
37. 06%"), H Na* CIAY & & 556 1 R A #Ua 25 1L
BAIKES £, i Ca>* Mg>* HCO; Ay & 55 1
RBRKMEMZ . X J&H R NaCl KC1 \Na,SO, 55—
4 B G A D WHOKE M, H Na® fl CIE
A 1 B, SO e AT AR B K Y B i R
SHEAAT KT TDS Bwm ., Shh, BARARE KT
K* Al Na* iy & A 22 1R/, 3K Ko 9 & it
A L HIAR D — R Na* 21 10% , 58 H R
J= K Hb Na* 825 5 9 R B ; CaCO5  MgCOs
CaSO, % — M il + 4 J& 75 0K T 25 5 T8 B e Vs 1
A&, H BlA X Ca?* A Mg? * A5 452 55 1 W% b
YER, R, 40 7K th Na* %5 Ca®+ Mg?+ & B K48
ER

(2)# A K F- H,Si0; Al HBO, 5 i . #47K
i F- H,Si0; Al HBO, Y & iz = 15 VO R AN LA

x2 KBE—RFIMBY KULFEBRST G R (mg/L)
Table 2 Chemical analysis results of underground hot water in Zhangye—Minle Basin (mg/L)

L= LZDR1 ZYDR1 ZYDR2 ZYDR3 MLDR1 L LZDR1 ZYDR1 ZYDR2 ZYDR3 MLDR1
i 45 56 46 78 77 i ik 72 28. 36 35. 44 31. 10 64. 21 59. 8
K+ 8. 05 13.73 12. 06 46. 04 61.70 i W 2 12. 02 20. 23 15. 97 26. 32 3.15
Na + 1044 1409 1017 1586 1522 #4(Sr) 5. 836 3. 774 5. 41 5. 585 10. 80
Ca’* 84. 24 56. 18 142.9 88. 52 250. 00 1 (Li) 0. 230 0. 621 0. 869 1. 484 1. 04
Mg** 39.92 35.58 37. 04 64. 80 123. 00 il (Se ) 0. 001 <0.002 <0.001 0. 002 0. 027
CO™~ 0. 00 23.76 0. 00 0. 00 0. 00 £ (Fe) 0. 061 0. 023 0. 333 0. 580 <0.02
HCO; 217. 10 743. 00 167. 50 773. 10 596. 00 7% (Br) 1. 16 2.20 0.77 1. 40 < 0. 005

cr 1293 1331 1285 1449 1754 liF 5 CO, 6. 98 8. 40 7.63 51. 80 106
SO~ 701. 60 828. 00 804. 60 1242 1408 TDS 3432 4497 3513 5427 5810
NO5~ 6. 17 3.72 3.51 29. 22 37. 20 SR 374. 80 286. 70 509. 40 487.90 1 131.00

F- 1. 43 2.07 1. 85 3.47 3. 60 pH 7. 60 8.52 7. 60 7. 11 7. 66
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IR B T AR AWK AT A 4 o UK RAR BB R
BRI (MLDR1)Sr & i35 2] 1 44 0 K B, AT
iy 24 A RO SRR BERF A B | RS BB R 2
AR 3B 44 JF (ZYDR3 \MLDR1)H,Si0; & & ik 3] T Ay
HWKHE Al v o EEK, H L S EIA R TR K
W E 54 3 BR H (LZDR1.ZYDR1 .ZYDR2)H,SiO,

AR B T KA e P L 3 DX R B
(LZDRID)I & #1838 T 0 KW JE ; B R R B3 K
1 iR 3 #8 H (MLDR1)HBO, % ik ) 4 B 7 i (8
WA, Ho Ay 4 MR 3538 B0 /K vk B 5 ir 5 M 4 JF
POK M EE £ KA MMEITER R ES B
T = 34C, MK, B AR IE PR S B AR A BT A
WK 3),
4.2 My KEBFTFIERSH
P K I BRYT AR A ARG Y B Ak
LA HAE 5 5 PR Y va AR R, i B K Bk
T DL e 1 Al AR 12
4.2.1 R KHWIEER

POR VTR 19 FE P AR Y 5K B2 R ML AS, b i
PEPR R FE A R T SR A 0 PRI W b R
TN K BIHLIETE 15 8K R AR, N BB L
B WU B Bl A B LA R R Bk IR RISk L TH
Jifr 1B IR A9 8, BT K R — R ROK B4 A X T T A A
Mo
4.2.2 BREIKHLZEIER

PR NAR 2 TT R KA 60 B, Hoh 2= /047
26 FhIT 2 S AR A6 3l Bt 06 75 19 . A K BT AR
FH SR IAE A AR T, 30 7K A 45 R A B 2
T B B Je R A o B AR SR Rl
AT A BB 8 A 3% S NARIRSE 2, P X 26 (5 8
G325 KM B2 2, DT B0 38 TP AR b 28 3R 6 1) IR
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Table 3 Evaluation for physical therapy of hot mineral water

PO PPN A LZDR1 ZYDRI ZYDR2 ZYDR3 MLDR1 e
A(mg/L) B(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Co, 250 1 000 51. 80 106. 00 /
F 2 2 1. 43 2.07 1.85 3. 47 3. 60 B
Br 5 25 1. 16 2.20 0.77 1. 40 0. 10 /
I 1 5 1. 12 0. 42 0. 84 0.27 <0. 01 A
Sr 10 10 5. 836 3. 774 5. 41 5. 585 10. 80 B
Fe 10 10 0. 061 0. 023 0. 333 0. 580 0. 86 /
Li 1 5 0.23 0. 621 0. 869 1. 484 1. 04 A
Ba 5 5 0. 037 0. 047 0. 049 0. 051 0. 05 /
HBO, 5 50 12. 02 20. 23 15. 97 26. 32 4.05 A
H,Si0; 25 50 28. 36 35. 44 31. 10 64. 21 60. 60 B
Rn/(Bq/L) 47. 14 129. 5 5. 60 /
6 /°C = 34 45°C 56°C 46°C 76°C 77 K
TDS <1000 3432 4 497 3513 5427 5 681 FER K

e A=W KU E  B—An 24 0 K e
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ORI N | = I (ER 735
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CHEMICAL CHARACTERISTICS AND PHYSIOTHERAPY EFFECTS
OF THERMAL MINERAL WATER IN ZHANGYE BASIN

YIN Zheng'?, ZHANG Xu-ru'?, WANG Chun-lei'?, GAO Yue'?, ZHANG Ling'~
(1. The Institute of Hydrogeology and Engineering Geology, Gansu Provincial Bureau of Geology and Mineral
Development, Zhangye 734000, China;
2. The Laboratory of Groundwater Engineering and Geothermal Resources of Gansu Province, Lanzhou 730050, China)

Abstract: Since 2016, Gansu Provincial Bureau of Geology and Minerals Exploration and Development has
carried out a large number of geothermal prospecting research work in Zhangye Basin. A total of 8 geothermal
exploration wells have been implemented. The study believes that the Zhangye Basin is a large—scale medium—
low temperature geothermal field with very high geothermal resources. However, due to insufficient knowledge of
its hydro—chemical characteristics and development value, this precious geothermal resource has not yet been
effectively utilized. This paper analyzes the geological background of the geothermal field, thechemical
characteristics of hot mineral water, and evaluates the relevant national standards for physiotherapy hot mineral
water, and expounds the physiotherapy effects of various components in the hot mineral water on the human body.
Studies have shown that the hot mineral water in Zhangye Basin contains a variety of components and trace
elements that are beneficial to the human body. Long—term use of the hot mineral water for bathing has a good
physiotherapy effect on the human body. It is suggested that Zhangye City should build the brand of The Land of
Hot Springs and develop leisure experience projects with hot springs as the theme, so that Geothermal resources
play its due value.

Key words: physiotherapy; hydro—chemical characteristics; hot mineral water; geothermal field





