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Hydrochemical Characteristics and Control Factors of Pore -water in the Mlddl’e and

| o

Upper Reaches of Muwen River ! . ' 3~
LIU Yuan-qing 2 ZHOU Le’, LU Lin*, LI Wel WANG Xln,fEn;__ “DENG Qi-jun®, ZHENG Yi- d1 , LI Chahg suo :

(L. 801 Institute of Hydrogeo ogy and Engineering Geologyy' Shandwroymual Bureau of Geology & Mmerd] Resouraes Jipan 256014 China; 2. Centcr for Hydrogeoh)gv
and Efivirorimental Caorogy Sirvey, China Geological Survéy, Baodlng 07].051 ;China) s ’ ]

Abstract; In orderto study ghe hydrochemical characteristics. anda ion so:irces of pore water in the mlddle and-upper reaches’ of the Mouwen River, 29 groupe of pores .water
samplés were! collected in the Laiwu Basin. The main ion d}drdctemtlp andtheir controlling factors of pore-water in,this area were analyzed by using correlation and prmupdl
(’ompopfnt aqaly%ls Piper ’tngranl and Gibbs diagram methods. The main materialsources of pore water in'this area were revealed. ~The results showed that HCO,™ , NO;",
8027, land Ca*" wei# the main dnions and cations in the pore water'of the 'rmddle_b_,aﬂa' upper reaches of the Mouwen River. With TDS >1000 mg+L ™" as the standard, the
nonnal water (;Hemlstry type.was mainly HCO, -NO,- 80, -Ca and HCO,*S0;- Ca- +Mg, whereas the abnormal water chemistry type was mainly NO, » Cl-Ca. The chemical
evolution of groundvsaler was mainly influenced by rock weathering, cation alternation adsorption, and human activities. Na* +K™ mainly came from silicate weathering and
dissolution: and HCO; , Ca**, and Mg®* came from calcite weathering and dissolution involving carbonate and sulfuric acid. Altemation adsorption of cations and
weathering of silicate rock provided a surplus of Ca** and Mg>* for pore water. Industrial and mining activities such as domestic sewage mixing, agricultural planting
activities, and iron and coal mining changed the chemical composition of pore water, especially NO;  exceeding the standard, which has become the main problem of the local
groundwater chemical environment.

Key words: Mouwen River; ion source; hydrochemistry; chemical weathering; hydrogeology
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Fig. 1 Hydrogeological conditions and distribution of sampling locations in middle and upper reaches of Muwen River
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Table 1  Hydrochemistry statistical characteristics of various groundwater in study area
WA K* Na* Ca®* Mg?* cl- S03 - HCO; NO; TDS H,Si0, pH
N 8.40 17500 513.43  96.79  505.30  398.91 42195  943.00 2504.00  43.19 _-8:00
/M 0. 08 4.09  47.15 2.20 13.25 4.53 38.18 459 190.00 157357 o 7620
Ml 1.32 38.11  176.65  32.56 94.51  166.70 25532 174.85  833.62 2475 / 1.43
R 1.61 38.29  110.66 2007 _ 105.99  110.14  97.82= 235.84 55103  6.12/ 0.19
BRER/ %  122.07 100. 47 62.64  61.63° 112.15 66. 07 38.31  134.87 66. 10 0.3% #7255
1) pH AT R, AR W Himg 1,1 LR\ (& /g4
3000 —— : 1&%1&?7k;}?&%%ﬂfﬁ (GB/T 14848-2017#).‘-‘5(3‘}5@_,
aso0 | o SRAERE SRR EHLE PR (TDS | €1 | SOF - NO; N
2000 |- %: Na il ph 87 1 Tt 0 5 B P e
_ e " PR ZRK IR % Tl P Ky T2 K R A6 A
T J e SRR, A RO b ALK R S A LE NO;
E" T 547 H #7 R TDS T RR A HL S B B B4 TDS > 1000
£ sol e L a - mg- L~ HYA KSR LWO2 , 8 AR LW25 55 7 44
e s S A A ARERY 24, 196, FLEE B4 DA A O 516
i ,“ 51.7% By 7K #£ 9 NO; -N #8 i 10 25 7k BR 18 20
DVi3 * i:tté_i é N mg- L~ RERLR MRS FZ02 FE 5 NO; Ve =ik
s I 943.0 mg-L. "5 TDS #HLBE 4515 NO; 53 5 £ A%
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Fig. 2 Concentration box diagram of each hydrochemical component
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Table 2 Statistics of TDS outliers in the study area
R iR (=Y DA K* Na* Ca®*  Mg* cl- S0}~ HCO; NO;  H,Si0;  pH TDS
LW02 E SN IPN 0.44  55.00 384.49 39.59 258.45 371.71 313.53 242.70 17.95 7.2 1520. 00
LW13 FIEMTREE 1.14 128.00 513.43 82.88 505.30 308.25 395.57 750.00 27.34 7.3 2 504. 00
LW15 SEIETH PE AR R 0.08 175.00 203.16 44.80 142.48 398.91 421.95 139.75 21.76 7.3 1331.00
LW25 I RR 1.25  90.00 416.23 96.79 288.27 371.71 257.86 729.50 25.95 7.4 2 140. 00
DW31 Feem BRI 2.56  80.00 227.17 43.68 212.06 371.61 298.88 34.79 21.39 7.4 1133.00
FZ02 TR T AT 0.83  38.67 331.86 58.58  90.41 124.08 156.41 943.00 31.95 7.3 1 680. 00
FZ03 ESIKATET) 8.40  57.78 219.84 35.24 148.90 151.65 334.29 225.00 15.35 7.4 1 030. 00
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SO; ™ e Y LB« B I/ R i A AL H,
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Table 3 Correlation coefficient matrix of hydrochemical parameters

DS K* Na* Ca>* Mg?* cl- S03- HCO; NOy H,Si0, pH
TDS 1.00
K* 0.09 1.00
Na* 0.76*  0.10 1.00
Ca®* 0.98*  0.09 0.67* 1.00
Mg?* 0.91*  0.04 0.66™  0.85* 1. 00
cl- 0.91*  0.15 0.74™  0.91™  0.79* 1.00
S03~ 0.75*  0.03 0.78™ 0.71™*  0.70®  0.73* 1.00
HCO; 0.36 0.11 0.54™  0.34 0.37* 0.40* 0.34 1.00
NO; 0.86*  0.04 0.46" 0.84™  0.78™  0.65™  0.38" 0.08 1.00
H,Si0, 0.15 -0.13 0.12 0.13 0.05 0.05 0.22 -0.11 0.18 1..00
pH -0.34 -0.07 -0.30 -0.30 -0.30 -0.32 -0.37 -0.07 -0.32 -0.33 1.00
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