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Hydrochemical Characteristic and Reasoning Analysis in Siyi Town, Langzhong
City

ZHANG Yan'?, WU Yong'?", YANG Jun'?, SUN Hou-yun'”

(1. State Key Laboratory for Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu

610059, Chinaj 2. College of Environment and Civil Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract: The characteristics of main ions in Siyi Town, Langzhong City was influenced by geological conditions, topography and
hydrological and meteorological conditions and other factors. Here we analyzed the groundwater ions characteristics which will play an
important role in mastering the groundwater types, chemical origin and water quality in this area. The testing data of main ions in river
water and groundwater in this area were analyzed with statistics, Piper diagram, Gibbs figure, and correlation analysis, proportional
and HCO; dominant
among cations and anions, respectively, and the hydrogeochemical types can be classified into HCO;-Ca type, HCO, + SO,-Ca type

relationship of main ions and equilibrium analysis method analysis. The results showed that Ca’* and Mg’*,

and HCO;-Ca + Mg type. Main ions of all water are mainly affected by leaching effect in rock weathering process, which are dominantly
dissolved from dolomite and calcite.
Key words : Langzhong City; groundwater; hydrochemistry; main ions; chemical origin
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Table 1  Statistics of hydrochemical parameters of groundwater and river water

B iH pH TDS K* Na* Ca®* Mg** Cl- S0%- HCO;
Min 7.47 271.53 0.26 4.70 65.74 6.66 1.59 7.70 108. 87

Max 8.52 645. 47 14.2 69. 60 193.72 26. 00 85. 50 172.90 580. 14

R K Mean 8.16 468. 1 1.37 17.03 131.48 17.43 29.05 81. 00 381.51
Std. 0.27 88. 31 2.49 12.43 29.05 4.12 19. 59 42.26 87.32

Cv 0.03 0.18 1.36 0.61 0.21 0.22 0.63 0. 50 0.21

Min 8.16 183.73 1.13 5.20 49. 47 6.02 9.33 3.90 109. 12

Max 8.58 415.13 4.67 14. 40 121. 88 17. 86 29. 00 151. 00 388.58

K Mean 8.33 300. 28 2.20 11.57 79. 19 13.56 20.21 53.95 239. 19
Std. 0.08 60. 26 0. 48 2.37 16.24 4.11 6.17 8. 65 62.12

Cv 0.01 0.21 0.22 0.20 0.21 0.31 0.28 0.19 0.26

1) Min F7RE/ME ; Max F7R B KA ; Mean FRI{E 5 Sid FoRFRUEN 22 ; Cv FRL 5 R4 pH ik, AR SN mg- L
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Fig. 3 Piper diagram of hydrochemical of groundwater and river water
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Table 2 Correlation matrices of hydrochemical parameters

K* Na* Ca’* Mg * HCO; Cl- S0%- TDS

K* 1..000 0

Na* 0.0702 1.0000

Ca’* -0.5005"* 0.3880"* 1. 000 0

Mg? * -0.0705 0.3515** -0.0270 1.0000
HCOy 0.0475 0.6055" * 0.406 6" * 0.224 4 1.000 0

al- -0.0663 0.1345 0.246 3 0.2826" 0.088 6 1.000 0

S02- -0.4045"* 0.3762* * 0.7450* * 0.063 5 0.1979 -0.269 6 1.0000

TDS -0.3715"* 0.5671"* 0.9267"* 0.62211**  0.5148" " 0.4371%" 0.6509* * 1..000 0

1) “F** 43314822 0.05 F10.01 BEKT
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Fig. 4 Plot of the major ions within the Gibbs’ model for water in study area
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5 (HCO; +S0; ) Mk B Y FLIE G R, n] W HOok
PR N 5 (¢) B, K AR K KRR 5 32 5
T (Ca®* +Mg®* )/(HCO; +S027) =1 Wy, %
A 12 b DX () B A7 76 B TR A6 AN A0 RERR SR 100 1) 15 fi.
(SO;” +C17) 5 HCO; WIRAEE 5(d) Frw, i
TKAKRE 48 R 28007 T (S0~ + C17)/HCO; =1 £
PIT, BAR B BAE il D 3R s 6 T2y 7, IR

MR A EEORIR 28 R Eh A IR s, %X
MR KREF (Ca®* + Mg )/ (K* +Na® ) 3418 K
12. 8, R FFIE (2. 2) (9 5. 8 3%, WF 7T X I 7K K B
(Ca’ +Mg®*)/(K* +Na® ) B F-H4{E N 8. 8, HLsY
(LB R R XUAL by 5 Y B RE ) A 3 (Ca’t +
Mg®*)/(K* +Na*) A 6.0 Ik #F58 X LR
JKAN K (Ca®* + Mg ") 5 (K" +Na® ) (U HLE &
FENBER ST FU A

ZE Lk, 18 H T AR UK A2 28 RUIE B B 2
B R IR R AN RERREL - W v iV, AR R
R AEAE B 5 %M DX R T BRI £ 5 i X

3.2.2  IKAkEEFAE AT
(1)CO, 43 JE

W5 X 8 T B2 455 M IX | b T 7K Ak 2 A0 5=
BZITRATIA = A4 IR ], RGP RS CO,
P TR AR )RR IR I DUTE. X RGP
PRI R4 SN

CO, + H,0 = H,CO,,
[H,CO,] = K, xpCO, (K, N Henry %%)

(1)
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[H"J[HCO; ] 2 K
H,CO, = H"+ HCO;, K, = —————— CO; | = —=— 4
2 3 + 3 1 [H2C03] ) [ 3 J [Cah} ( )
[H*][HCO; ] BMprAXT A
[H,CO3] = ——F=— (2) 2 I
[Kl:l co _sz[Ca }[HCO_%] (5)
HCO; = H" +CO;™, K [H*][CO% ] PR Ky x Ky x Ky
= + , = Y, . o . .
’ ’ : [HCO; ] Ca’* fl HCO; Phmol-L- R AN (5) , 3K I HF
(HCO-] = [H"][CO; ] (3) FEXH IR IKEE CO, 20, High gt tn sk 3
;] =

(K, ]

FEAERTT AT T A A

CaCO, = Ca’" + CO*",

Ky = [Ca7][CO; 7],

fiis. REHFH pCO, A 107 x 100 kPa, % 3
pCO, 7TE(107' ~107%) x 100 kPa Z[a], ¥ T KX,

Y pCO, 1B, T K ARG E T R 4.
£3 MTKpCO, HEHELERD x100/kPa

Table 3 Calculation results of pCO, of groundwater x 100/kPa

% pCO, 4rJE i pCO, I3k 25 pCO, 53 )k G pCO, F3JE i pCO, S
1 0.128 11 0.280 21 0.082 31 0. 069 41 0. 066
2 0.082 12 0.085 22 0.126 32 0.183 42 0.085
3 0.179 13 0. 097 23 0. 146 33 0. 140 43 0.012
4 0.107 14 0.079 24 0.036 34 0.109 44 0.138
5 0.087 15 0.147 25 0.053 35 0. 069 45 0.134
6 0. 099 16 0.158 26 0.119 36 0. 067 46 0.019
7 0.137 17 0.206 27 0.121 37 0.075 47 0.026
8 0.127 18 0. 060 28 0.143 38 0. 124
9 0.338 19 0.114 29 0. 146 39 0.055

10 0. 111 20 0.102 30 0.052 40 0. 020
1) lg Ky = - 146611171 1g K, = —6.35111617] 1g K, = ~10.33010:18] 1g g, = —8.475010.1%]
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Table 4  Saturation index of calcite and dolomite

%5 S Sty EERes S Sl s Sl S i S S
1 0.32 0.04 15 1.77 0.74 29 2.51 1. 14 43 1.25 0. 66
2 0.77 0.20 16 2.18 1. 42 30 1. 81 1. 06 44 2.85 2.53
3 1.17 0.33 17 2.44 1.25 31 1.57 0.73 45 2.93 2.08
4 1.13 0.43 18 1.97 1.33 32 1.26 0.33 46 0.31 0.07
5 0.30 0.03 19 1.55 0.83 33 4.02 4.60 47 0.22 0.02
6 0. 66 0.10 20 1.61 0.71 34 1.82 0. 88 H1 1.61 1.08
7 1.39 0.67 21 1.26 0. 66 35 1.43 0. 60 H2 1.26 0.68
8 1.38 0.18 22 1. 12 0. 40 36 2.78 2.79 H3 1.10 0.45
9 1.19 0.03 23 1.23 0. 44 37 2.59 1.42 H4 0.96 0.40

10 1.65 1.21 24 1.14 0.52 38 3.47 2.87 H5 0.98 0.43

11 0.74 0.11 25 1.26 0.70 39 1. 60 1.23 H6 0. 81 0.21

12 1.25 0.51 26 1. 12 0.29 40 1. 12 0.70

13 2.06 1.10 27 2.13 1.08 41 1.43 0.41

14 1. 86 0.75 28 1.11 0.30 42 2.58 1.78

1)1 ~47 HHR K HI ~ H6 Ri[K 5 SI, A7 A i A Fa 4k, Sty i H = A R84k

4 i

(1) BfA b B XK Ca®* | Mg?* Fil HCO;,
B B R KK 2R 2 4 S HCO,-Ca Y
HCO, + SO,-Ca %Il HCO,-Ca + Mg %!, Ll HCO,-Ca
R F. WEEELL CaCO, M4 HETTE B K.

(2) WFFE XK BE AL 24 41 7y 4 BB VE 7 Gibbs 1Y
AL AR 200 , X X R 7K Ak 2 4L 43 38 B 2 2 A AR

S, 2% S ANLIE AR F 5.

(3) WFFE X AR AR AR A2 28 70 2 B A7 Vs U A 45

il PE A A s A AR SO S A R, B X

HFK Ca®t | Mg®t RER A A H = A1
Wi, R XML R K RGE T IF R4, Kk
HCO; A PRI — 2 KPR CO, 5 HL T /K%
fifJG BRI i = T A R = A KR B
A [RIEE B 5E KR AEAE SR RE R AR (A 05, K
11, B ) T,

SO B U A8 A% Tl b 5 R — N — R BA XY
5 J H P A2 R B R i, A B O 1|48 A% Tl % 5
TR B e X i ARG [ s 3 R A S T
KEF A5 | AR YRS 55 76 50RO B BT 45 T 1
T 8.
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