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Geological characteristics and metallogenic regularity of underground brine
ore in coastal areas of Weifang, Shandong Province
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Abstract

This paper has systematically discussed geological characteristics and ore-forming processes of Quaternary
littoral facies underground brine, including its burial conditions and aerial distribution. The results indicate that
the water-bearing layer of shadow underground brine is No. 1 layer existing in Quaternary Holocene, whereas
the water-bearing layers of pressurized underground brine are No. 1-4 layers in Quaternary Pleistocene. The un-
derground brine is a complex water — salt system derived from seawater and subjected to intense evaporation and
concentration in Quaternary sediments. It is rich in such components as Na*, Mg>*,Ca®", K", Li*, Rb",
Br, Cl", O, SO, BO; and I, forming many kinds of soluble salts. The beneficial components are
NaCl, Br, MgCl,, MgSO,, CaSO,, KCI, I, LiCl, Rb,O and B,O5, among which NaCl, Br, MgCl,, MgSO,,
CaSO, have reached their industrial indexes. Total reserves are estimated to be 59.92 X 108 m>.
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Distribution of underground brine resources in coastal areas of Weifang Shandong Province

Fig. 1
I—Quaternary 2—DBoundary between salt water and fresh water area 3—Boundary between brine and salt water area

4—Serial number of exploration line and drilling hole 5—Brine area 6—Salt water area

. 2006.
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Fig. 2 Geological section along the exploration line of underground brine in coast area of Weifang
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Table 1 Average content of beneficial components in

underground brine

10 3kg L
103k L NaCl  MeCI  MgSO,  CaSO, Br
=70 93.51 14.69  8.52 3.10  0.224
50~70 45.35  8.99 5.03 2.29  0.130

K" Li* Rb" Br- CI- &7 SOi” BO, I°
NaCl NaBr MgBr2 MgClz MgSO4
CaSO, KCI LiCl B,O; Rb,O

5 NaCl Br MgCl, MgSO, CaSO;,
1
3
=50x10 3 kg L
=70x10 kg L
2 =70x10 *kg L
43.50 x 108 m* 50~70 <103
kg L 16.42x10% m?
4

2006

Table 2 Reserves calculation of underground brine resources between two different brine concentration

5

=70x10 kg L

km* N
10%m® t t t t t
233.845 8.27 0.78 18.57 1216.04 707.06 257.59 109.74
993.483 35.23 3.29 79.12 5172.78 3002.13 1092.96 461.09
1227.328 43.50 4.07 97.69 6388. 82 3709.19 1350.55 570.83
50~70 x10 3kg L
km?
108m? t t t t t
785.677 16.42 0.77 21.72 1431.14 811.22 385.53 151.78
785.677 16.42 0.77 21.72 1431.14 811.22 385.53 151.78
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Fig. 3 Relationship between brine concentration and its chemical components
3
Table 3 Relationship between concentration and chemical composition of underground brine
10 3kg L
NaCl 10 * kg L Br 10 3 kg L 103kg L pH
50~70 56 26 45.58 0.13038 61.27670 7.45
70~100 82 70 70.90 0.16972 92.36310 7.18
100~120 105 24 84.79 0.20410 118.51990 7.11
>120 137 27 100.01 0.24074 127.98018 7.01
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Fig. 4 Correlation of columnar sections in the north coast of Weifang
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