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Distribution and characterization analyses of strontium-bearing
mineral spring water in the Chengde region
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Abstract : Chengde area is the water conservation function area and ecological environment supporting area of the
Beijing-Tianjin-Hebei Region. In order to develop and protect the mineral spring water resources in the Chengde
area, explore the origin of strontium-bearing mineral spring water and locate the potential areas of mineral spring
water, we analyzed and collated a large number of strontium-bearing sample testing and analysis data based on
the investigation and exploration of strontium-bearing mineral spring water, ecological hydrogeological survey,
groundwater, spring and surface water sample collection, and strontium-bearing mineral spring water detection
and analyses were carried out. The methods of correlation analysis, comparative analysis and factor analysis are
used to quantify the strontium content in the main lithology of the study area. By means of the spatial analysis of
GIS data, the distribution of strontium-bearing mineral spring water in this area is mapped by overlapping and
analyzing the dada in space, and the potential tectonic zones of strontium-rich mineral spring water are located.
The distribution characteristics and causes of strontium-bearing mineral spring water in the region are analyzed
and examined, which may provide accurate targets for guiding further investigation in the study area to explore
the potential areas of strontium-rich mineral spring water in the tectonic belts and strata.
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Fig.1 Simplified hydrogeological map of the study area
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Table 1 Chemical constituents of Sr—bearing mineral spring water in the Chengde region
e /ME RKRMHE S E -1 o o 15 2 F e 22 T5 % W Jig Hi R 7K K B A
TDS 52.20 1321.90 272.27 13.75 160. 95 25 905. 45 13.22 1 000. 00
TH 14.37 492.30 78. 65 4.40 51.55 2 657. 40 29.74
pH 7.27 8.97 8.05 0.03 0.33 0.11 0.03 6.5~8.5
Sr?* 0. 04 6.20 0. 40 0. 05 0.63 0.40 57.00
K* 0.31 8.31 1.70 0.11 1.32 1.74 6.94
Na* 1.74 282.00 15.09 2. 66 31.08 965. 84 50.73 200. 00
Ca®* 12. 60 450. 00 60. 04 3.82 44. 67 1 995.74 42.44
Mg?* 1.31 48.43 18. 61 1. 04 12.18 148. 39 -0.77
HCO; 0.00 363. 07 180. 39 6.93 81.09 6 574. 84 -0.91
SOi - 3.64 237. 81 34.20 2.80 32.72 1 070. 42 16.79 250. 00
Cl~- 2.10 179.59 14.18 1.92 22.45 504. 05 27.50 250. 00
NO; 0.28 413.40 32.86 4.45 52.09 2 713.79 26. 64 20. 00
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Fig.4 Average concentration distribution of strontium overlapping the construction map
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Fig.8 Distribution of Sr concentrations of the key rocks in the study area under the different occurrence conditions
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Table 2 Correlation matrix of chemical constituents of groundwater samples in the Chengde region

TDS TH pH St K* Ca* Mg?* HCO; S0; - cl- NO;
TDS 1
TH 0.828" 1
pH -0.211% -0.296" 1
St 0.491°"  0.445" -0.168 1
K* 0.477*  0.301* -0.175%  0.501* 1
Na* 0.465*  0.087 0.049 0.300"  0.454™
Ca** 0.822*  0.978™ -0.272°"  0.484™  0.333"  0.152 1
Mg** 0.492"  0.645" -0.253"  0.109 0.055 -0.189°  0.472*" 1
HCO5 0.465*  0.553* -0.277* 0.182°  0.139 0.014 0.461™  0.648™ 1
S0;~ 0.521*  0.289* -0.159 0.372™  0.466™"  0.754*  0.319"  0.055 0.004 1
cl- 0.861*  0.745* -0.167 0.463*  0.399*  0.372**  0.795"  0.237™ 0.195*  0.372* 1
NO; 0.807*  0.726" -0.137 0.382"  0.322*  0.157 0.747*  0.331*  0.143 0.206*  0.919" 1
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