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Geothermal resource of structural trap type: an important geothermal
resource conceptual model

ZHANG Bao—jian', WEN Dong—guang’, SHEN Zhao—li', QI Lin’

(1. China University of Geoscience, Beijing 100083, China; 2.China Geological Survey, Beijing 100037, China;
3. China Institute of Water Resources and Hydropower Research, Beijing 100044, China)

Abstract:Based on the abnomal chemical composition phenomena of underground hot water along the principal
fault, this paper has advanced a new conceptual model for geothermal resource, i.e., structural trap type of
geothermal resource. The structural trap type energy is stored in a relatively closed hydrogeological environment
characterized by slow underground water runoff, high degree of metamorphism, complete water —rock
interaction, and abundant chemical elements in dissolved rocks, thus likely to form a kind of good medical hot
mineral water. The structural trap type energy has a special significance in geothermal resource exploration, and
hence researchers should pay full attention to the medical treatment and health care function of underground hot
water in the structural trap type energy storage.

Key words:structural trap type; conceptual model; medical hot mineral water; geothermal resource
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Fig.1 Geological sketch map of Tangshan and Qinghuandao area
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Table 1 Average content of heavy metal elements in soils of different acidities

pH FEA L Cu Pb Zn Ni Cr cd As Hg

<6.5 882 21.22 21.53 51.43 2258 62.05 0.10 6.38 33.27
6.5~7.5 973 21.53 2237 57.20 23.74 60.40 0.11 7.15 35.44

>75 1525 22.66 24.11 67.78 26.17 61.82 0.15 7.42 41.98

JERIANL . Hg N ng/g; KRN ng/g.

(1), WML (pH>75) T ESB LR S &R T
Pt (pH N 6.5~7.5) W E L& RITR G E T
P2 PE 1 (pH<6.5) , B - S il P A 3 vy | ¥ 465 J ot
RE i X T R AT A E A
JRAEN & T B 7 2 bk, S BCR JFEAIT,
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TR E G ROCRIG RN TR IRE ) AN
AT D7 s M AN TR, R 2 DA 5 12
FEARRECE ., R TIREGE AP 55 15
Bk (ZH T LB 18805 5 g umr fs Bok AR
SfEFHE RS IR L, Hrh B R4
LM 255 18 B0 2 T L Ok R

T DU o 4 TR 5 e W T O s 10Tk BT
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X <C =X, C/8=2+(C—-X)/(X~X);

X,<CH},C/8=3+(C—X,)/(X~X)
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TR, ML DONTERE X 1<P <2, #2i5
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%z 2 PELTIERERENRE (GB15618-1995) (mg/Kg)
Table 2 China’s soil environmental quality standards (GB15618-1995)

— -t =
i H

HARE 5 <6.5 6.5-7.5 >75 >6.5

cd< 0.20 0.30 0.30 0.60 1.00

Hg< 0.15 0.30 0.50 1.00 1.50
AKH< 15.00 30.00 25.00 20.00 30.00

As Fh << 15.00 40.00 30.00 25.00 40.00
cu < 35.00 50.00 100.00 100.00 400.00
Hl < 150.00 200.00 200.00 400.00
Pb<< 35.00 250.00 300.00 350.00 500.00
K< 90.00 250.00 300.00 350.00 400.00
cr < 90.00 150.00 200.00 250.00 300.00
Zn< 100.00 200.00 250.00 300.00 500.00
Ni< 40.00 40.00 50.00 60.00 200.00
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Table 3 Statistics of heavy metal element pollution areas

o As Cd Cr Cu
JCHR
1 2 1 2 1 2 3 1 2 3
BT 7 AR B
9.51 0.49 94. 29 4. 68 93. 68 6. 04 0. 27 94. 9 4. 95 0. 15
/%
- Hg Ni Pb Zn
TR
1 2 3 1 2 3 1 2 1 2
B TR G
99.7 0.18 0.12 89. 25 9.57 1. 18 99. 42 0. 58 98. 12 1. 88

11l/%

1,2, 3 0l FRs — R G R =

T, B 3INAZFAR Cu Cr Ni JCER 15 G4 X 5k
RPN AR OC R W, WD R i X
Cu.Cr.Ni BEMNIE RS R A RS GA L, SR
BRI, 5 XL EB U AFFE Cu . Cr Ni 3 Fiot &
(75 e X8k, 3k mT B bR AR o 4 IR I N Bk T
BT IR /N RV B R — B A, T L X 0T
RO ARG R Y A e B PE AR AP AL E Y Cd
JCE VG G XS A A DU 4l b 2 R R X, AR
KA ff it — DB SE A A 0N TAR YR LIC R 4
HIE RPN S8, HIE—Z X LY cd iR
JER OXT AR AR BTE Y WA TR — DT

ZIURG AT YR LW (E 5), il —%
B X — 2% 8 2 B A 87.6%, gk 11
AL 11.7%, (0 #:3E 0.7% 0 H 808 =9 +3E I
o3BT UL B9 X P - R AR s YRR AR N 4
Ko+ MR Z B EEE T RIGY, S4B EP
M X T A e LR b XRS5 e T B AR 3 A
B AZ BT HOR P 322 3 AR

3 45 8
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D) RS XN - e ml vk R R f e | T A Jm e A
B R T R TR MR AT A A TE
KR TSk 3 e AL,

O FE—ZMXEZLENES B RICEE
FLE NI Cr.Cu fl Cd 4 Fioc &, HH¥ Ni.Cr.Cu 3
FELSRITRGEX B EEEPE S T BE
3 AN BB FLAR R AR X 8, V5 YL AT B L A AR
B R 3 Cd oG V5 Ye 35 AR P o7 R L S AN
Jb i X, el A R e — 2B
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The evaluation of the present situation of the heavy metal pollution in the top
soil of Qinghangdao-Tangshan area, Hebei Province
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Zhangjiakou 075000, Hebei, China)

Abstract: The Tangshan—Qinghuangdao area is an important agro—economic tract in Hebei Province, and the
safety evaluation of its soil quality has a considerable realistic significance. According to the regional topsoil
geochemical data, the authors employed the single factor index method and the Nemerow synthetic index
method to make soil quality assessment. The results indicate that the pollution of heavy metal elements is caused
mainly by Ni, Cr, Cu and Cd. The polluted areas of heavy metal elements Ni, Cr and Cu are mainly
concentrated in the border area and the northern part of Lulong, Funing and Changli counties, whereas the
polluted areas of Cd heavy metal element are mainly concentrated in the western and northwest parts of Tanghai
County. The environmental geochemical quality of most soils in Tangshan—Qinghuangdao area is proved to be
pretty well, with no obvious pollution.

Key words: heavy metal pollution; topsoil; Tangshan—Qinghuangdao area

About the first author:LI Sui—min, male, born in 1971, doctor, associate professor, mainly engages in teaching

and research of geochemistry and geoscience information processing; E—mail ;smli71@163.com.



