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Hydrochemical characteristics and causes of groundwater in Xintai city
FENG Jianguo', LU Tongmin', GAO Zongjun', LI Guiheng', LIU Jiutan', YANG Haibo?
(1. College of Earth Science and Engineering, Shandong University of Science and Technology.
Qingdao, Shandong 266590, China; 2. Shandong Zhengyuan Institute of Geological Exploration,
China Metallurgical Geology Bureau, Taian, Shandong 271000, China)

Abstract: To identify the hydrochemical characteristics and ion sources of groundwater in Xintai city, 29 groundwa-
ter samples were collected in September 2017 and May 2018. Statistical analysis, correlation analysis, Piper dia-
gram, Gibbs graph and ion ratio were used to analyze the test results of water samples. The results show that the
groundwater environment in Xintai city has changed significantly compared with previous studies. The main cation is
Ca’", and the anions have changed from HCO; ~ to HCO;  and SO,*  in the flood and dry periods. Groundwater in
both periods can be classified as freshwater and brackish water according to TDS. Substantial changes have taken
place in hydrochemical types in space and many hydrochemical types, with HCO; +SO,-Ca as the main type, have
appeared, which also indicates that the groundwater environment is affected by the outside world. Groundwater ions

derive mostly from the weathering and dissolution of silicate rocks and carbonate rocks, and are also affected by hu-
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man life, industrial production and the overuse of pesticides and fertilizers.

Key words: Xintai city; flood period; dry period; hydrochemistry; genesis; groundwater
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Fig. 1 Location and sampling point distribution map of the study area
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Tab. 1 Statistics of groundwater hydrochemical characteristics in Xintai city

s} 18] i H K" Na' Ca® Mg?* Cl SO~ HCO3;~ NO; H,SiO3 TDS pH
e KA 7.50 90.91 346.69 52.50 320.85 630.15 587.35 432.45 61.27 1 550.00 7.80

* i /ME 0.26 3.75 42.08 1.46 8.51 79.25 61.34 1.29 12.88 285.00 6.60
K RSk 1.54 35.04 167.73 26.91 67.69 211.86 257.19 101.22 31.60 759.72 7.37
m b ifiE 22 1.56 24.45 79.63 13.65 67.17 145.68 119.08 102.78 12.96 357.23 0.24
AR R 1.01 0.70 0.47 0.51 0.99 0.69 0.46 1.02 0.41 0.47 0.03

eoKME 7.78 163.30 397.79 66.96 344.25 530.25 502.21 361.14 45.81 1 610.00 8.10

i e/ME 0.34 6.61 47.09 5.35 11.70 47.55 73.42 1.83 11.66 265.00 7.00
K S8 4.06 84.96 222.44 36.16 177.98 288.90 287.82 181.49 28.74 937.50 7.55
& bR 2 1.59 39.01 101.16 15.56 91.12 142.90 101.98 103.00 10.85 450.85 0.24
A AR 0.39 0.46 0.45 0.43 0.51 0.49 0.35 0.57 0.38 0.48 0.03
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Fig. 2 Piper diagram of groundwater in Xintai city
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Tab. 2 Correlation analysis of main hydrochemical ions in groundwater in Xintai city mg * L

FEREIC2017 49 HD

i H

K Na™ Ca?! Mg?! Cl SO, 2 HCO; ~ NO; H,SiO3 TDS
K+ 1 0.449" 0.129 0.222 0.178 0.274 —0.114 0.23 0.348 0.274
Na* 1 0.596"* 0.437" 0.685 " 0.655"* 0.26 0.199 0.099 0.719"*
Ca? ™t 1 0.630"” 0.685 " 0.826"* 0.296 0.599** —0.348 0.966 "
Mg?* 1 0.549 " 0.606"* 0.368* 0.331 —0.104 0.714**
Cl 1 0.490** 0.234 0.216 —0.074 0.708**
SO,? 1 —0.002 0.458*  —0.055 0.882**
HCO;3 1 —0.246 —0.519"" 0.223
NO; 1 —0.097 0.633"*
H,SiO; 1 —0.197
TDS 1

ik W1 (2018 4F 5 )

i H

K" Na™ Ca?" Mg?* Cl™ SO, 2~ HCO; ~ NO; ~ H,Si03 TDS
K+ 1 0.390" 0.267 0.407" 0.251 0.307 —0.136 0.608** 0.373* 0.384*
Na' 1 0.660"* 0,789 ** 0.787** 0.732"* 0.532**  0.416" 0.189 0.806 "
Ca? "t 1 0.781** 0.894 " 0.876"* 0.539** 0.657** —0.182 0.968**
Mg?* 1 0.792** 0.752"* 0.604** 0.600"*  —0.033 0.875"*
Cl 1 0.773** 0.501**  0.543"* 0.018 0.918"*
SO, 2 1 0.391*  0.460" —0.016 0.902"*
HCO;3 1 0.071 —0.449 " 0.530**
NO; 1 0.046 0.693"*
H,SiO; 1 —0.047
TDS 1

*FRIRAE 0.05 K R R FMR ;s RIRTE 0.01 AKF R FAK
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Fig. 4 The ratio of Ca*" /Na" to HCO; /Na' and Mg®" /Na' elements in groundwater
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Fig. 5 Groundwater ion ratio in the study area
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Fig. 6 Trend diagram of ion content ratio in groundwater
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