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Abstract

In order to master and understand the hydrogeochemical characteristics and water quality of the
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Changjianghe River in Jinzhai County, Anhui Province, according to the 22 groups of river water
samples of the Changjianghe River in Jinzhai County, the water chemistry characteristics and types
and water-rock interaction of the Changjianghe River in Jinzhai County were studied and analyzed
by using Piper three-line diagram, Gibbs diagram and data analysis. Combined with the “Standard
for Drinking Water Quality” (GB5749-2006), the water quality conditions in the study area were
comprehensively evaluated. The results show that the hydrochemical type of the Changjianghe
River is mainly HCO3-Ca type, the pH value range is 6.57~9.28, which belongs to weakly alkaline
water, the TDS value is 42.281~120.008 mg-L-1, the average value is 78.524 mg-L-1, which belongs

to fresh water. The average concentrations of anions and cations were in the order of HCO; >

Ca2*> SO~ > Na*> Cl-> Mg?* > K*. The water quality in the study area basically meets the drinking

conditions and consistent with irrigation conditions. Irrigation with water in the study area will
not cause adverse effects such as salinization and alkali damage to soil samples and crops.
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1. 5]

TS A A B IA G, [RIIN 2 NSRRI K SR A B R — . Tk B R AE 3,
I BSCHENRM AR LGS0, Fr AR A K B AZ XIS AT 2 42 R R UK [1]. B AR
TEBN EARAISE AW, AN IR MR AR MY it BB S N ST Bl X i A K R S
R, & KT G oy L 2], Rl E S5 e R B E SR K R K5 i B [3]. NS A
TR 5 R BUR, 78 R WK BT AN /KR B i BN GR P AHE T SR I [4]. BRIk, WHTIRK K
FRVEH TAF R & IT e BN H A K BN AR 2 B TR T, (B T 2 BR ¢ 28 8K
TRWE T o BRHRASE NS 7N 22 AR R S rp KK BREAT T 9P, SRIIARF AR A EAF SR AR
HE[S]s XL AT XN LTI R ARREAT TR, RN LMK BRI AR5 5, U TAL XS S
H[6]; RALRXINLRIKBHREAT TP, RUIN L RR BHRAE 0] Lo A ANy, Ht KA T
IKHIBAFAE — % IS I BLR 7]

SREMIBAE LA S —, HAIRZ, 2B BEER X ENRE R AR . ¢25EEH
FOKBHEFE, EHRARSTFEK. HTEEEFERRKEATY, FIWKREMERK, SEUUKKES
BRI KL eFEEWRUKRERR, BEAEREZE, Bl — s m, KRB+ 2EE.

AHIFFE AN %2 T < F B AL K g BF FU Rt B, Gl o H AT 0 LS - B e A, 4o izt
DK SCHEERAL A RFAE SR VF A . A3 4518, izt X e RAK A AR i A XK B IR — e 1S5

2. 5%
2.1 WREEER

WXL F 8 7S % i 28 B RV, KD v A R g 4ass, RIETRRILRENE R
BB R, RECN S, KITHEK 44 T4, HAPHRK 26 T, mIER 205 F5TX,
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Figure 1. Sampling point traffic location map
1 KRR ER

2.2. REERALE

NRGE T AL KBGO, SHSTLIHEAT RAEE, PRI 7KAE & A 22 4~(C1-C24), {HH1T C2 5 C17
KRE S RIS BHRA L, TESH, #A S H Cl. C3-C16 5 C18-C24 53Rk /S . FEMKER, JLHFR
B ST K BE R AR A 500 ml 3R ZJ@ i, , B, WIFAReE, CFORFE R Bl SRR ik
F 56 = AT

1ZH 0.45 pm JEMEHEATIEPE, ARE S R ORI A A B R I L. AR RS AR, I AR AE HCI
VEGIAT W SE 5, 135 COL™ M HCO, it B P& i, 2 ) is F B T el ORI s K BE rp Nats K
Ca2'. Mg2*. CIfISO; & &,

2.3. BURSTTART %

FIFH SLE6 P s, dlid Excel BEFRHIR Gt S AHCE RN, RN I2 H SPSS #F AL Bk As, 58 Al
KNS . K H Piper EIAT Gibbs 73 it 5 X /K FE R AR SE o] @, 3 Bk 50 X KA 2R A T EAT 7K 5T o
(8], -, Piper Bl Gibbs EIFI/KR PP E 55 B Orgin #4458

FES BT A S 5 T 23 )45 Pearson (/7K 3h) Spearman (i iz 2K 1) Kendall (H575/R) = FkH et R %k,
=R RBH T B R R ECE S R 8, o Pearson MH5E REUH H T EREEM AT, FitEE R
IR« RSB THH Pearson AHOC REUX — it fEbR, Pearson AHIC REH T-HF Fu A8 B[R] St AH DGR
FE, HAE-1 Bl+1 BEATRERE, WANERER PR G E @ Pearson FHCRECRAZIL, 0 K
KRN EZIHAHK KRR, BEERRTREZAAEMRRRR, FUENAMCH KR, RN
KA RS SHUE B BAOS, BUEBR RISV, Sz, BUEBR/N, A SPERES[9].
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3. &R5118
3.1. KT

B XK A SRR AR 38 3 A Piper = 2R IEDRIEIL[10], BEFLIX Piper =2k (WA 2) R, KT
WK KAk 225 3 85 HCO,-Ca B, A /b & Cl-Mg-Ca %Y, HCO,-Ca B /5 EUAE 90% 45 45, Fonikie th
TE >50%. JH[JiFHE T Ca® N3, Ca® dithinlik 60%~80%, Mg® &1 5 by 20%~40%, Na*. K'&5 1
HHAIE 10%~30%. RS T-LALHCO; N, /Athly 80%~100%, SO #/, (HELfE 0%~20%, CI{E
0%~30%.

TR T = ARSI E T AR, WS X P K B B T2 Ca. Na®, EEERH
B5-7 A HCO; .

A-HCO;-Ca
B-Mixed-Cl-Mg-Ca
C-Mixed-HCO;-Na-Ca
D-HCO;-Na

1299

Total Dissolved Solids (TDS)

Figure 2. Piper three-line diagram
[& 2. Piper =%k [&

3.2. JKFRAE

TR FC XK KA R R AR AR e 5 R, R 1 AT BUE A A X K1) pH B TE
6.57~9.28 (TG, RUFZHTFCIX BAA FoNggmiiEK. TDS 5N 42.281~120.008 mg-L ™", “FHMELE
78.524 mg-L ™t JBTHRK. PHES PR R HME KB MERCA: Ca®* > Na' > Mg?* > K*, &R E 5
FHE Ty Ca®*. Na', Ca®FifEik/Z7E 30.188~12.172 mg-L* fSG I Y, Mg?' &k Ty 1.330~3.715
mg-L ™, KB Sk 0.589~0.610 mg-L ™", 7EBHE T b f EL A BHES 100 Sk P35 (8 F K 3/
WK A: HCO, > SOF > ClI, FRUIAIHKRE S E BB 74 HCO, « Ha nl RIAF 781X P 1 B v,
Na*. Mg*. Ca’*. CI'. SOi . HCO; . pH Hil TDS 255 ZHfE 0.1~0.9 2 [A], w7551 25 A 25 S A 6
s KRR REUNT 0.1, MR B A AR AR BN, A A AR e [11].
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Table 1. Statistical results of hydrochemistry composition of samples
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Figure 3. Schematic diagram of spatial TDS content distribution
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Figure 4. TDS broken-line graph
[& 4. TDS £k

3.3. KE1ER

izl Gibbs BRIERHTTTIX A KRR, I bir HE L] S5k (A . i @57 TDS 5
Na'/(Na* + Ca’*). CI/(CI"+ HCO; )R, HIRA MK Gibbs Fl. I/t S T L 32 Bk F
WAL &, FRIERORIEA 73 N B =R ERERIR R i AR R R 42 1) B AN 2 Rk 4 Y
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Figure 5. Gibbs diagram of the region of interest
5. fiff5R[X Gibbs

W72 XK BER) Gibbs B4 5 Fizn, #IlT TDS &85 Na'/(Na* + Ca™)Z [AIfISC R, 13501 7t X B
A f) TDS &5 &3 100~1000, Na*/(Na* + Ca®*) [ ELAE AT b, WA ARRIAAL, FE & EOE &5 3 247
TERARIX . W TDS 5 CI/(CI” + HCOZ )R RZE A, CI/(CIT + HCOZ ) fE K5/ T 04, H
W& TDS & &g m, CI/(CI + HCO; )ULEA MM Kr#ass, (HiEsaiss. & Bk, KR
DX 7K KA 2 4 B B 52 A R S5 A LA R AR B, A2 28 R UTUEAE R IF B LA Z K
SRR [13].
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AR, R ERAL A BN 2 R 2 et T i, Hede 1 E P R 0 A T R AR S
BRI T2 T o I U GRS, 7T LA T Y B2 2% 2 R (R B o AN 5 B A B AR 35 R S U AR AL AR
FEARA A T RE AR, IR SGIE 2 M B2 5 45 T 78 DORBE B ER AL AR S5 Rl R R SPSS R AF
BT T IXOKAE AR A2 K, A3 BN K A7 B [14], 45 R W% 2 Fior .

Table 2. Statistical results of hydrochemistry composition of samples

2. HmKUERDRITER

Na* K* ca® Mg?* HCO;, cr so* pH TDS
Na* 1 — — — — — — — —
K* 0.829” 1 — — — — — — —
Ca* 0.180 0.451" 1 — — — — — —
Mg?* 0.902™  0.741 0.424" 1 — — — — —
HCO,  -0.361  —0.192 0.480" -0.134 1 — — — —
ol 0.818™  0.999™ 0.471" 0.734 -0.174 1 — — —
so* 0.794"  0.844™ 0.334 0.661" -0.117 0.849™ 1 — —
pH 0.541™ 0.524" 0.036 0.422 -0.720" 0.516" 0.367 1 —
TDS 0.284 0.384 0.720” 0.526" 0.252 0.399 0.330 0.052 1

Vs TRONEEVEAKT A 0.05: TRREEKT N 0.01.

ST R ERIE T UURAE T oA S s b S TS R 8 28 & S I R T AR R N i e

FHE Frh, Na™fl K. Mg* 2 [l 2B 0.01 AK-THIEEM, HHRH 58 0,829, 0.902, KAl
Mg Z [A] IR LB 0.01 ACFHEEYE, HILAEN 0741, RUE TG RENEHEXR. HET
H1, HCO; 5S0% Z AKX R4 0.849, HEHIH 0.01 KFHEZM. FE, Na'5 Cl'. SO; , K
5 CI'y SOY Z (A 2ILH 0.01 AP EEN:, Bt 1 VR &7 RO%A KEHH Rk, thsh, HCO, 5
pH Z Al P 2 1 AR &R, AHIGRECN 0.720,

ST R BRI T IR s s B O b S T IR 5 25 0 T 5 S R R T A N R T %
SO FERIF T4 B o HALGRER Eh TRV A VAR FREE 2 W1, Na'™s5 CIERBLH B4, Frbk,
Na* 3= Bk [ YU A s SR VAR . BT Ca®' 5 HCO; RBLH AN, KW Ca® IR T B IR 2 0T AR (1
i

ity BRI, HEWT I FC XK B 3 SR IR AR R R R b SR TR, BRI R SR K ) =
BT
3.4, KBRIFM
3.4.1. tRAKIEITH

ZHR CIRAHK P AFRHE) (GB5749-2006), PPN 7t DX JAT 9t 7K B Ut F 12 AR A S e — e fb 2= 4 b (UL
6). SAMIEFKFrEN 0~250 mg-L ', BRERER E F brifE N 0~250 mg-L ™', pH [E 5 A5k N 6.5~8.5, TDS
[E 5 ARiE A 0~1000 mg-L~, HFFE X i R L3875 & B S bndE, Al eo iR, BT ol oK.
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Figure 6. Potable water hygienic standard index limit diagram
E 6. IRAKIEMRERBIREE

3.4.2. HEBAKIKFRIEM

PRI 25 [ 5 L T ARSI =4 i bs e, 5T S8 [E RO (USDA) PN 77 iE I EE /K K i 4 2845 R, R
FCLF B, EZEM SSP. SAR W Fh B ZAR bR AR K BEAT K B VEA . B0, B 40 bL SSP A iy
BN G I E AR AR 40 b, BD SSP, WIFFT R IH -3 AE MR IE 1 A2 L B, SSP i & E
faF L BB I15]. oK AR SSP (EH AT LA AT RUF. — M. BZEMRZE AFEE ., KPR
N SSP /T 20%, R UFAE 20%H0 40%2 7], — M )TE Dy 40%~60%, #7570 60% < SSP < 80%, h7#
B SSP 7 80%LA 1-[16].

FLUR, 38 H R AR B B AT VP A R K BT, A B EL AT DA I HA R A 0T L SRR R AR AR AN e
F(EFRIAE ) AR . S ERA RO s SR AR . RF5 8 SAR /T 10, ZFPISALK K AT DLIEAT HE
WEES), HOARANK: 10 <SAR <18 R, KUIHATHIK, WS KRS 1) 1% 18 <SAR
< 26 RUNIZI /KBRS, AmiNK, AT HEREIG 31 J5 200 HEME X AR R A s SAR > 26 I i
K, KB, AREH TR

B 7)1, BRI TR — I X3k, R EIZIRUKRZHL X AN fE S B, Az X 1)
B SEM IE O COR FIREIR, 2R OK R T, &S SR AT TS B . B 7(b) A, FERIST T S1-Cl
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Figure 7. Evaluation diagram of irrigation water quality in the region of interest
7. R XER KK BRIENE
4. &g
1) R4 Piper B, BFFTXATLIAIK EE Y SHIME, Kb RA E )y HCOs-Ca B, IFADE
Cl-Mg-Ca #.
2) R4 Gibbs &, #fF 78 XA VLI K AL 2 20 50 2 252 50 0 WA APE FHRE MR o SRR ANER IR 31 ST AR i)
VS UE I FTIX BB R
3) M (KHKTAEFRE) (GB5749-2006), WX FHK/KBI PR &5 K, WFFT X 7K LA i & R 4F
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