%445 2 W K SC L BT AR L R Vol. 44 No.2
2017 423 A HYDROGEOLOGY & ENGINEERING GEOLOGY Mar. 2017

DOI:10. 16030/j. cnki. issn. 1000-3665.2017. 02. 04

RN F R R AE ST 4

' FAF A FE
(1. M BEXF, T BRKE 050031;2. PEHBAAFHEARIHFEREMARI, T &K E 050803)

FEE T AR PR A /K SCHl BT 45 14, S8 X Rt T K AR 8 G 8 4m S5 b T K A2 2 4T T 40 7 : EC {5 DO fH £
AR IC R, BEE & it n 3 =, EC [H 1 %, DO {H 18/ ; TDS 55 EC 22 [H] A7 7E 5L 4F 1 1E AR G, K i i ny b 28 2, ok
B TDS {7, 7K B0 S e Pl AT, J0H SR BC (MK . FHES FF 33k i KRB/ Na® > Ca®" > Mg’ >K* > NH, B
B e BT h K E /N HCO, >S0; > Cl™, WFSE X # T k268 L HCO, -SO,—Ca- Mg, HCO, - SO,—Ca-Na HCO, -
SO,—Na-Mg, Lk ¢ SO, -HCO;—Na-Mg S5 235 g 32 36 B R A0S 58 0 5 52 s b, RS 3 3 T o S BOK s Wb i s ¢
LR R T b, B T ETALG BOR TR, B I R BT MR, W KON O A R TR AIR A T BB T
IKIZIRBE o % Hb T K FRBE 25 G 48 55 A1 25 21 43 Mk B LA GBI 5% XK A 2 (9 T ) I 158 1547 43 B T 80 < 6 01 5% X v g B 19
65 5 2 Jm T SO, - Cl—Na FUK , 32 V5 Y (¥ 0] GBAE K T A6 H w8 Y 4 .83 .290 5 450, |y T 07 T 88 o) M X, 32 b 2 /K 1 52 1l
HauR iR KTS PR R 65 5 MUK

KB WIT 5 KA AR 5 SN VR4 5 3 R K R B

hESES: P641.3 SCEEARIRAD: A XEHE: 1000-3665(2017)02-0023-08

Analysis of characteristic of Hydrogeochemistry in Yinchuan plain
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Abstract. Based on the hydrogeological conditions of Yinchuan plain, the groundwater environmental
comprehensive index and groundwater chemical types were analyzed: There is a negative correlation between
DO and EC, the study also shows the positive correlation between EC and TDS, the increase of dissolved salts
in groundwater leads to the increase of TDS, which makes the conductivity of groundwater and EC increased.
The sort of average concentration of cation is Na® > Ca’" > Mg’* > K" > NH,", and the sort of average
concentration of anion is HCO,; >S0;” >Cl ™. The groundwater chemical type of study area mainly include:
HCO,-S0,—Ca-Mg, HCO,-SO,—Ca-Na, HCO,-SO,—Na-Mg, SO, -HCO,—Na-Mg. The study shows a
negative correlation between activity coefficient and ionic strength: the increase of the ionic strength leads to
the increase of the ions concentration and the charge in groundwater, which causes the ion to be reassembled
into the solute, which leads to the decrease of activity coefficient of ionic. Calcite is closest to the equilibrium
state in the study area, and it may exist in the aquifer environment. Based on the groundwater environmental
comprehensive index and the concentration of each component, we can conclude from the groundwater
chemical evolution environment of the study area: The No. 65 sample locates in the south of study area, and its

groundwater chemical type is SO, + CI—Na, it has a high risk to be contaminated; The sample of No. 4,
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No. 83, No. 290, which locate in the south of No. 65 and the Yellow River irrigation area, surface water has a

more significant influence on groundwater, the pollution level of those samples is lower than No. 65 sample.

Keywords: Yinchuan plain; hydrogeochemistry characteristic jreactive mineral ; groundwater system
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Fig.1 The landform partition map of Yinchuan Plain
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Fig.2 The geomorphologic map of sampling area
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Table 1 Sample quality comprehensive index

o Hﬁﬁrﬁ:l o ft ‘Ec | Eh DO | TDS_l
/(mg-L™") /(uS+em™") /mV /(mg-L™")/(mg-L™")
4 583. 41 7.42 1 404 -22 1.3 841.77
6 672. 06 7.45 2 170 -23 2.1 1 129.02
12 788.93 7.38 1 846 -51 3.78 1123.49
18 643. 04 7.29 1414 -63 1.47 992. 19
21 642. 87 7.38 18 320 -20 0.85 1134.97
63 535. 80 7.49 1298 132 1.59 820. 70
65 464. 02 7.42 3 350 -72 3.07 2198.41
83 597.92 7.45 1488 -18 1.36 914.92
215 480. 84 7.83 1781 9 2.4 1181.72
290 347.07 7.38 2 240 -19 1.67 1121.74
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Fig.3 The correlation scatter chart between EC and DO
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Table 2 Major ion concentration of each sample /(mg-L7")
= Ca’* Mg?* K* Na* NH, cl- S0;~ HCOy i ik 12
4 132. 48 60. 53 3 81.5 0.23 102. 64 201. 68 483.95 17.5
6 80. 64 112.91 5 169 0 238. 39 245.95 515.37 18.9
12 61.44 152.48 4.5 120 0 122. 51 260. 8 766.77 18.1
18 76.8 108. 25 2.5 108. 6 0. 05 109. 26 320. 55 496. 52 17.7
21 84.48 103. 6 4 176 0 264. 88 275.55 414. 81 18.5
63 97.92 69. 84 7 95.3 0 72. 84 201.52 515.37 17.9
65 61.44 74.5 5 660 0. 65 427.12 476. 35 942.75 21.2
83 134. 4 62. 86 4 106 0.23 115. 89 206. 34 534.23 17.9
215 97. 62 56.83 3.1 257 0.34 138.2 263.9 688. 1 19. 34
290 56. 11 49.63 2.5 292.2 0.07 165. 1 258.3 562.7 13.52
RRME 134. 4 152. 48 7 660 0. 65 427.12 476. 35 942.75 21.2
H/ME 56. 11 49. 63 2.5 81.5 0 72. 84 201.52 414.81 13.52
- H(H 88.333 85.143 4.06 206. 56 0. 157 175. 683 271. 094 592. 057 18. 056
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Fig.5 Piper trilinear diagram of groundwater samples
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Table 3 The classification table of groundwater types

MY R KA
4 S0, -HCO,—Ca- Mg
6 S0, -HCO,—Ca- Mg
12 S0, -HCO,—Ca- Mg
18 HCO, - Cl —Ca- Mg
21 Cl-HCO,—Ca-Na
63 HCO,—Ca
65 S0, - Cl—Na
83 HCO, -S0, —Ca- Mg
215 HCO,—Na
290 HCO, -S0,—Na- Ca

3 MTKUERSHIFERER

10 LA df Xoh 7 (9 85 5 5 S5 1 495 2 0. 02,0. 03,
0.03.0.03.,0.03,0.02,0.05,0.02.,0.03.,0.03, %
5 B i R T O AR B R B RR LR 4

HIIEL 6 AT, % B AR 5 B 10k B R L BV T
5iR B T ven 5 BOK P W P ) T R R R A T (8
88 TR S A A8 58 R T A R B
T T BRI, 8 105 B R AR R

R E = A A8 705 8K
TG BB IAP (DL KR R oK A i s e ST, Wk S, A
FAL T RUAARE, W H 2 A M7 A AL T i 4 Rk
Ao W T AR, J7 A L o 0 R S T T
ARZS, YW J7 % A0 B A R] BE N SO LR A W 0 A AR T
AKIEFREE



- 28 - IR S 4R T K AR 2 R AE 23 2017 4
*4 BERPEABUEETFEERY
Table 4 Soluble ion activity coefficients in each sample

R Ca** Mg** K* Na* NH, cl- 803~ HCO; NO; F-
4 0.583 0 0.605 8 0.858 7 0.858 7 0.855 8 0.858 7 0.557 6 0.864 1 0.858 7 0.8615
6 0.551 4 0.577 5 0.843 4 0.843 4 0.839 8 0.843 4 0.522 0 0.850 0 0.843 4 0.846 8
12 0.543 0 0.570 0 0.839 1 0.839 1 0.835 4 0.839 1 0.5125 0.846 1 0.839 1 0.842 7
18 0.561 4 0.586 5 0.848 3 0.848 3 0.845 0 0.848 3 0.533 3 0.854 6 0.848 3 0.8515
21 0.543 9 0.570 3 0.840 1 0.840 1 0.836 5 0.840 1 0.514 4 0.846 9 0.840 1 0.843 6
63 0.588 1 0.610 4 0.861 0 0.8610 0.858 2 0.861 0 0.563 2 0. 866 3 0.861 0 0.863 7
65 0.494 9 0.527 4 0.813 2 0.813 2 0.808 2 0.813 2 0.457 8 0.822 6 0.813 2 0.818 0
83 0.575 4 0.598 9 0.855 1 0.8551 0.852 0 0.8551 0.549 0 0.860 8 0.8551 0.858 0
215 0.557 9 0.583 3 0. 846 6 0.846 6 0.843 2 0. 846 6 0.5293 0.8529 0. 846 6 0.849 8
290 0.570 9 0.5950 0.8529 0.8529 0.849 7 0.8529 0.543 9 0.858 8 0.8529 0.8559
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Table 5 The equilibrium constants, solubility product, saturation index of the major soluble substances in each sample

" 1 5 R K % B IAP o Fnde i S1
Rz
i iR e H=f Fays i e Mz A AE 7 filf A1 Mz aE
4 5.2797x107"%  1.38x10°*  3.3737x107° 1.7726 x107'® 2.262 1 x10°° 1.4968x10°% 1.5260 -1.7858 0.647 1
6 5.350 1 x10°"®  1.31x10°%  3.3718x107% 2.001 7x10°' 1.4868x10°° 9.0498x10°° 1.5730 -1.9460 0.428 8
12 5.6645x10°"  1.0x107* 3.3635x107° 4.4896x10°' 1.1613x10°° 1.0168x10"* 1.8990 -1.9579 0.480 5
18 5.3738 x107"%  1.29x10°*  3.3712x107° 1.7758 x10™'® 1.9196 x10°® 8.506 8 x10™° 1.5191 -1.8276 0.402 0
21 6.2053x107"%  7.424x107° 3.3502x107° 1.2771x107'® 1.696 1x10°° 7.7202x107° 1.3135 -1.6412 0.362 6
63 4.8515%x10°"%  1.9x10°* 3.386 1 x107° 1.6939x107'° 1.701 9x107% 1.171 7x10°% 1.5430 -2.050 6 0.539 1
65 5.3738x107"  1.29x107%  3.3712x107° 2.5889x10°' 1.7268x10°°% 1.0963 x10°® 1.6828 -1.8736 0.5122
83 5.2332x107"%  1.42x107*  3.3750x107° 2.1954x107'® 2.281 1 x10™® 1.6449x10"% 1.6228 -1.7970 0.687 9
215 5.4213x10°"  1.25x107%  3.3699x107% 2.2484x107°' 1.9809x10°° 1.4887x10°* 1.6178 -1.7992 0.645 2
290 4.9612x107"  1.75x107* 3.3828x107° 7.7129x10°" 1.1718x107° 7.0853x10°° 1.1916 -2.1753 0.3211
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Fig.6 The relationship figure between activity coefficient

and ionic strength of each sample
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