Open Journal of Natural Science B #R%}2%, 2024, 12(2), 405-411 Hans Y
Published Online March 2024 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ins.2024.122047

IR B TR FRFE R B FRIR D

——LATE M T AR R 4 AT R X a8 S

REF, B A", hFH, E2XE, EHE, R O#, A B, s

U N B R R AR TR R, B e M
22U M PRI A 0 5 (B H R K N R L), B A M
SR R R TR K SCHIRBN - 22 1 M

ks HE: 2024E1H7H; BRI 20244E3H21H; KAAHB: 20244F3H31H

=

AR 3L DA BT M 3T DX VAT 50 2] B PR S B 20 43R B T KFENB AT R, 456 R 7 #R 14T

PiperBl¥E. GibbsERE. MR ERS AITETE, WRBFA XA KRB T KK FFAERAT 4
Bro BFR G SRR : T AKERAILL HCO; - Ca?+ (Ca? + Mg2) A HCO; + Cl- - Ca?* (Ca2* + Mg?*)
RUORE; HIFAKWERS KBS ZERREREW, SEZERERRH; KEERSKRRES. MR
A BRHENE SR REERER. WAL, A\KES M X IR E# T KK A S RARHE

XA
FMEET, REHTK, KALERHE, BFRE

Hydrochemical Features and Ion

Source of Shallow Aquifer
—A Case Study of Certain Part of New Sui River, Suzhou City

Ximeng Zhang}, Jie Ma?*, Xiaoke Shen!, Dingsheng Wang?, Xinjian Wang3, Tao Dai3,
Jie Zhou?, Yifan Gao?

'School of Resources and Civil Engineering, Suzhou University, Suzhou Anhui

’Anhui Institute of Geological Environment Monitoring (Geological Disaster Emergency Technical Guidance
Center of Anhui Province), Suzhou Anhui

3Hydrogeolog.gical Exploration Team of Anhui Coalfield Geology Bureau, Suzhou Anhui

Received: Jan. 7, 2024; accepted: Mar. 21%, 2024; published: Mar. 31%, 2024
AR .

XEGIH: KNS, B, hFER, EEX, THE, R, B SE L. REH N KK SRR S R IE AT
E SR B4, 2024, 12(2): 405-411. DOI: 10.12677/0jns.2024.122047


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2024.122047
https://doi.org/10.12677/ojns.2024.122047
https://www.hanspub.org/

Abstract

This study focused on 20 shallow groundwater samples of certain part of New Sui River, Suzhou
City, and we conducted descriptive statistics, Piper plot, Gibbs plot, correlation analysis, and prin-
cipal component analysis to analyze the hydrochemical characteristics. The results showed that

the water types of shallow groundwater contained HCO; - Ca?* (Ca?* + Mg?*)and HCO; +Cl--

Caz+ (Ca%* + Mg?+*). The components of shallow groundwater were influenced by the rock weather-
ing and a slight certain effect of evaporation. The water-rock interactions concluded the weather-
ing and dissolution of carbonate rocks, sulfate rocks, silicate rocks, and rock salts. Additionally,
human activities also affected the hydrochemical compositions and characteristics of shallow
groundwater in the study area.
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2.2. HMRERNE

ARHIFFE LB AT X SR AE 20 ANKEE, KRR AN 2021 4 11 H 10 Ho BUFERT, FRUBFERRE
HU R KRR N 10 K~80 K) e BB ZIE SR FEHI(550 ml) 3~5 704, Bl 5 FRCEE /K RE B0 5 %5 B, B4
BURE S BOUKREBE I . BURE 5 48 HT 164-2020 (b R /KRB ARG » 7EBL7 R F A5 15 = AG A,
%F pH+ TDS. EC 224U ATH I . S S BRI = )5, JoH 0.45 um FIBEEREF 4RSS 8 5, 75 0~4°C
MR N AEAE, BEJEREATHEME F(Na™s K Ca®'. Mg*'. HCO; . CI'. SO )Mk TAE, ik
TE B B IR TR R AR H L 5E R

2.3. fiRGZE

MR Gt SPSS.26 Xt N KK S AT /IR PEGE vh 70 B« B AR DG 23 B A 3 je 43 43
#r: FIH Origin 2021 #ft2: 1] Piper =2k EIF1 Gibbs &,

3. BRE54h
3.1. K{LEFLR S

WD AR RN 1 fos, 7KEEH pH SN 7.60~8.73, “F3IMEA 7.96, 1t BHA T X /K AE
S, Hb pH 78R /AN, 8 0.03, R pH ELEZE ] AR, XA AR AN
TDS HJ&EAT 133.00~1453.00 mg/L Z (8], “F¥JMEN 739.70 mg/L, WFLXH FRKIFERZKK. EC £
296.00~1754.00 pS/cm Z [, *FH4IE N 1210.30 uS/cm. BH 2 5 23 B P i K B/IME RN Ca®* > Na™ >
Mg > K" BIES 7B P ME K B/ME KON HCO; > Cl > SO, BT Ca¥ &, s T
HCO; &&fics. H#E 1AL, KPEFRBAT 1, BREHEBIERL; Ca®. Na's CI' SO 38
HARYUEF 0.6 UL, FRRHPEBFEERE, VXSS FIREEM T KB TAFEIPIRE, 2
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Table 1. Descriptive statistics of the hydrochemical composition of the shallow groundwater in the study area

# 1. AREXRBETRKLFER SRS

i H B/ >N FiE PRfEE LR A%
Na* (mg/L) 0.00 246.90 58.50 51.48 0.88
K* (mg/L) 0.00 9.57 1.24 2.00 1.61
Ca’* (mg/L) 0.00 273.48 112.62 68.21 0.61
Mg** (mg/L) 0.00 58.92 35.87 15.20 0.42
CI” (mg/L) 0.00 521.64 166.57 137.43 0.83
SO (mg/L) 0.00 336.34 86.48 81.45 0.94
HCO; (mg/L) 187.93 523.93 318.30 87.86 0.28
TDS (mg/L) 133.00 1453.00 739.70 398.34 0.54
EC (uS/cm) 296.00 1754.00 1210.30 348.97 0.29
pH 7.60 8.73 7.96 0.26 0.03
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Figure 1. Piper three-line plot of shallow ground water hydro chemistry in the study area

B 1. HiRXXEM TKKLE Piper Z£[E

o3 %t AR K AR KA 22 LR 73 4T Gibbs HE5T E 4R AL R K 53 2H R 1) = B M R 12 B T = b
A RABEKIEGIRL, A WA H B DL R 28R - 4 Sl B[ 15] [16]. 28R MR4GR T il i) X 3R v
IR R PE R R IAE . = TDS EATE Na's CURI S s B i il 1) b X AR AL R /KA 22 R AE R I -
ik TDS FIM& Na's Cl &8 1 A KA X AR F KA 2R AER BN TDS KT 100~1000 mg/L,
{H Na*s CIFJIR B ALF R & 2 [H)[ 1]

M Gibbs M AT13(E 2), WFFEXKRE TDS JEH N 133~1453 mg/L, Na'/(Na® + Ca®")[{EL{E A
0.20~0.50, FEFEAELUE A RAAERN 3 SR XIRA , D AL 2R IRARIX S, RIZH X
R KK A Ly B2 20 0 AR R ], R 43 52 28 RIR a5 . CL/(CL + HCO; )R HLEZ)
0.00~0.60, BET rALIEAAGLE Gibbs FIIE A KA XIHA , HAEBA 1 fAV&E Gibbs EI4h, it
KA 8 THRFAE SZ BN A TR N NS SR o 45 B RTIR, 5 A AR AE B BIF 72 X st s 7K K Ak 2 20 ) i
FERIFEF .
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Figure 2. Gibbs diagram of the shallow groundwater in the study area

2. MRXFEHTIK Gibbs

3.3. BFHEXMS

BT A DM A A RT DU ekl R KK ARG 22 A AR ABL S AR SR P RSR IR — e 5 22 . AR S A
SPSS BAFXTHI 7t X 1R KRR BEAT AR OCHME S A, AT A5 HE 3 T 7K % 32 29T B 88 7 2 T (R AH DG R 4K
H7 2 AT, BHES T, TDS 5 NafHCHER0E, HOCRECH 0.589; BT, TDS 5S0; HHKEKR
o, HA TDS 5807 MM (R = 0.618, P < 0.01), #H SOF M 7T X /KFEH TDS M EE5TEk A -
Na“5 SO;” MiotE R, MRAREANT 0.9, Na™5 Mg™'. HCO; MetkieiE, Mg™ 5 Ca™'. CI'y SO #f
KRR, MERHOKT 0.7, Ca'+5 CIAHCMEMRIRR = 0.912, P <0.01). HILA R&5RATHEW, 7.
IREEORIR R W) GRIR R Y. FERR SR W LA BE SR ALV DB R %t L X 1 T /K I 32 B2 88 R U

Table 2. Routine ion correlation analysis in shallow groundwater in the study area

2. MRXERERTKERABFHEXEDIN

2 Na* K Mg Ca? cr SO HCO; TDS

Na* 1.000

K 0.001 1.000

Mg* 0.695" 0.138 1.000

Ca®* 0.413 -0.016 0.856" 1.000

cr 0.487" -0.035 0.873" 0.912" 1.000

SO 0.945" -0.035 0.729" 0.468" 0.502" 1.000

HCO; 0.600"" 0.183 0.429 0.463" 0.282 0.579" 1.000

TDS 0.589" -0.246 0.500" 0.370 0.401 0.618" 0.528" 1.000
3.5. RS

F R o AT BB TR M AT HR A A ER A A I R R R . S IRRHEE R T 1, EEE A X
WOKFE SRR BEAT E A 0T, BER X ARSI 3 AN F R, BT Z swk Rk E] 90.201%,
SRR, B3 WAL, BB T ETERE N 58.835%, Na's Mg, Ca**. CI'. SO; A
FH R, HCO; RFHm s, Hoh Mg T F8 s, WIS — 3R R 7] B 2R ik
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B R £ MU 3 A AR TR SEME s 38 — By 707 Z 0Tk N 16.629%, R T3 BRIy KA
HCO; » Ui WIEE — E o R 1 7T RE S RE IR 6 MR IR 2 AL A RIS 28 = 2 o IR 1 ST ik o
14.734%, KB T8 oK, SR =0 B 7 T aE 2 ARG SNEEmI[17]. 5 EPriR, BFFC X R K
sy TR SRS . MRS . FER A NS S ER, ULENSEES)E BRI N AR ER
Ko

Table 3. Analysis of conventional ions in shallow groundwater in the study area

3. MRXEREMTKERABFERD D

5% Na* K" Mg* Ca* cr S0 HCO;~
1 0.833 0.057 0.939 0.836 0.833 0.851 0.65
2 0.367 0.492 -0.17 -0.426 —0.485 0.308 0.497
3 -0.315 0.848 0.166 0.224 0.171 -0.326 0.011
4. &5ip

1) TR 70 X S T KRR K, S0k B ES a7 B R P8 B K BN A Ca®t > Na' >
Mg* > K, Hr Ca? MR AE 7 BB TR E KN HCO, > CT > S0,>, Hir
HCO; NMXHE A E T

2) WX HL R KA LI HCO; — Ca®* (Ca®" + Mg?) AT HCO; + CI” — Ca®* (Ca™" + Mg*) R h
F. HR4E Gibbs EIRTE,  BIRHES T s KR /T4 DU A AR A EAR R M i B N, /i o
TEAEZIRGRIX , R OABIEFLIX A 1R 7K R A B AL 252 DR 3R K 90 52 8 A WA E I 20, Al N oy 32 7%
RIRATHITL o

3) MRHEE AT A E B i, UEBABE T X R K A oy F B SRR . TR Eh A
FERR SR A BRI XA IR IE R, LRSS Eh S B AR MR R L.

E&UH

15 M B R A F AN iR T H, YBXM23-022; 150 % F il fe B &2 &7 ui g,
szxy2021ksjy031.
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