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Fig.1 The location of the karst water in Shuangcui
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Fig.2 The schematic geological structure of the karst water in Fig.3 The schematic hydrogeology of the karst water in Shuangcui
Shuangcui
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Fig4 The sampling sites and sampling depth of the karst water in Shuangcui
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N , (Varimax Rotation)
18 K*,Na* Ca® Mg* Cl~.SO>, , ,
HCO; . F- NOy pH 10 o )
3 0 3
1.00
3.1 3 , , 3 ,
2013 9 18 1 39.132%, 2
10 , 33.740%, 3 14.231%,3
1, :Ca* Na* Mg* K, 87.103%, ,3
128.66.,34.03.26.56 ,1.37 mg/L; 87.103%,
:HCO;~.S0, .ClI" \NO;.F~, o
264.53.163.00.80.98 .40.98 .0.29 :
mg/L; GB 5749—2006 1 Mg* K* F- ,
Y, , 36.710%,
NOs~ (44 ¢/L.), o
o (KAISi;04),(NaAlSi;Og),(CaAl,Siy0Os), |
Piper (5 , Ko75(Al;7sMg)[Si55Al050 0] (OH,F), | (Na,K,Ca)
, , (AlLFe,Li,Mg,Mn);(Al,Cr,Fe,V)s(BO;)5(SisO5)(OH,F), .
, , 0.5 K(Mg,Al),[AlSi;0,0](OH,F), ,
o/L., HCO;-Ca
, 0.4~1.3 ¢/L, Ca-Mg-—
HCO;-S0, .Ca-Mg-HCO;-S0,-Cl1 Ca—HCO;-Cl-
SO, , Ca-Na-HCO;-Cl  Ca-
Na-HCO;-C1-S0,
3.2 R
( 2) , 3
; L,
87.103%, 87.103% ,
3, 5 Piper
, Fig.5 Piper trilinear chart of the karst water in Shuangcui
1 (n=18,pH )
Table 1 The chemical indexes of the karst water in Shuangcui
K* Na* Ca* Mg* Cl- S0 HCO5 F NO;y pH TDS
0.44 7.00 81.28 8.00 12.43 47.38 154.97 0.10 1.03 6.80 432.15
2.25 78.26 217.86 51.62 257.65 285.25 442.96 0.60 105.51 7.70 1229.16
1.37 34.03 128.66 26.56 80.98 163.00 264.53 0.29 38.76 7.29 754.61
0.57 22.25 39.74 12.70 58.29 66.39 74.47 0.16 25.17 0.25 202.30
41.23 65.39 30.88 47.82 71.98 40.73 28.15 56.05 64.94 3.37 26.81
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79, ,  NH, \NO;,
0, , NOs

-(K,Mg,F)+H—K*+Mg*+F+ [10-1i1,

-(K,Mg,F)+H—K*+Mg*+F+ , Cl-.Na* NO;5
-(K,Mg,F)+H—K*+Mg*+F+ o , )
—(K)+H*—K*+ )

’ ’ [ I2]9
Mg2+ ,CaZ+ Mg2+[9] , ,
: (Mg, Ca)COs+Ca**—Mg*+CaCO;,
2 ClI".Na*".NO; .SO. , , Cl".Na* \NO; SO
26.804% , o o
3  HCO; .Ca* , pH
, SO~ , 23.589%,
SO, o
) “ i N N N o )
; ( N R ) ( 6 )s ,
Cl-.Na*.S0,/ \NH,* \NO,", ,
NO;, ,C17\Na* S0/ NO," \NO5~ ,
2 R

Table 2 The total square deviation of the results from R factor method

1% 1% 1% 1% 1% 1%
1 3913 39.132 39.132 3.913 39.132 39.132 3.671 36.710 36.710
2 3.374 33.740 72.872 3.374 33.740 72.872 2.680 26.804 63.514
3 1.423 14.231 87.103 1.423 14.231 87.103 2.359 23.589 87.103
4 0.621 6.213 93.316
5 0.286 2.862 96.178
6 0.156 1.559 97.737
7 0.151 1.512 99.249
8 0.042 0.422 99.671
9 0.023 0.234 99.905
10 0.009 0.095 100.000
: o COxe) P { IS
Table 3 The factor loading matrix of the hydrochemical index - -1— ________ # ________________
and twiddle factor matrix of varimax COSiC CO:(aq\)‘
1 2 3 1 2 3 S v i A1 i
¥ N
K* 0.937 0.198 0.022 0.919 0.197 -0.186 H HCOy
Na* 0.226 0.830 -0.329 0.246 0.873 0.158 \ K
Ca*  -0250 0786 0422 0020 0363 0852 PR EER Ca  COS HCOy S
Mg® 0909 0207 0220 0954 0085  -0.025 4 NN A
Cl- 0.117 0.744 -0.582 0.053 0.949 -0.042 Ca™ CO™ ¥ 84 E(DBL)
SO» 0.668 0.668 0.085 0.760 0.521 0.223 i i S, M _______________
HCOr -0347 0457 0762  -0022 -0.109 0948 RS CaCOs HEE B
- 0.877 -0.076 0.318 0.908 -0.202  -0.104
NOy  -0.420 0.734 -0.184  -0.332 0.674 0.430 6

pH 0.754 -0.483  -0.161 0.582 -0.249  -0.654 Fig.6  The conceptual model of the karst carbon sink system
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Hydrochemical Characteristics and Cause Analysis of Karst Water in Middle and South Shandong
Province: Case of Shuangcui Karst Water System
ZHAO Qingling’, LI Qingcai'?, BU Hua', WAN Miao®
(1. Lunan Geo—engineering Exploration Institute of Shandong Province, Y anzhou 272100, China;
2. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China;
3. Shandong Geophysical and Geochemical Exploration Institute, Jinan 250013, China)
Abstract: 18 groups of Shuangcui karst water samples were collected in September, 2013. The hydrochemical characteristics of the
samples was analyzed, and R factor analysis method was applied to investigate the dominant factor that impacted the chemical
composition in this Karst area. According to the results, under the alkalescent geochemical background, Mg2+, K+ and F- in the
Karst water was mainly influenced by ion isomorphism in aeration zone from groundwater. Cl-, Na+, NO3- and SO42- were related
to man-made pollution while HCO3—-, Ca2+ and PH values were impacted by carbon sink. 87.103% of the formation cause of
hydrochemical characteristics of the Karst water in Shuangcui water system could be explained by these 3 factors mention aboved.

Key words: cause analysis; chemical characteristics; Karst water
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