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Abstract

In order to elucidate the hydrochemical characteristics of surface water and the mechanism of its
formation, seven samples were collected from the surface water of Luling mine area in Suzhou,
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and the chemical characteristics and formation mechanism of surface water in Luling mine area in
Suzhou were analysed by means of Piper’s trilinear graphical method, Gibbs plot analysis and
ion scale coefficients. The study area is characterised by Na+ as the dominant cation and HCOs- as
the dominant anion. There are two types of water chemistry in the water body, including six
Na-Mg-HCO3-Cl types and one Na-Mg-HCO3-SO, type. The main influence on the chemical characte-
ristics of surface water is rock weathering, with Na* and Cl- mainly derived from rock salt dissolu-
tion, and Ca?* and Mg?* mainly from calcite dissolution. The water samples in the study area are
mainly affected by the weathering dissolution of evaporites. The water quality assessment shows
that the surface water in the study area complies with the Environmental Quality Standard for
Surface Water, and that the surface water in the study area poses a moderate risk of alkali damage
to soil or crops if used for irrigation.
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R PMVLAREE[OVWT T 1 HPRPE AR5 X N KA K P R K BEIR L o

TN i PH P 0 IR [X M R K A BT AT TSR Y T R RTRE s KA R ARG 3h 35 25 A
FO R A AR R R, (E I BOH B 2 A A 0 R . B2 15 G LR R /KR PR B 17 L.
SEMEAAL T AR, X TS Gt R KR R I R i it v B 9 L 22
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Figure 1. Location distribution of sampling points in Luling mining area, Suzhou
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4.1.1. EMBTFER

X HF K A R AN KA ZERRRR AT T Geit b, TS IEE R L 1o ATRIL, #iZR/K ) pH BT
WG AT 8.68~9.05 Z [a], i T4 pH (H HIAF] 8.84, #ik I S I FHRME . TDS (HASLIE Ny 425
mg/L~617 mg/L, “FIMEA 472 mg/L, & T SR F A E (SRR TDS ~F3{EA 115 mg/L [10]). 4
T FR, LRIE N IR ET X R K A R B P B IR KON Na™ > Mg > Ca®* > K, 1 [ B 7k FE U
K HCO5™ > S0,7 > Cl' > CO” >F >NO;y , HHETH Na', MHPFAETHHCO; . NOy & T4
SRBEAR, KT 1, B NOy BT EHFREROR, X BIFREER & 1ARBO UK, SR AN
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Table 1. Statistical characteristic values of surface water hydrochemical parameters

= 1. tRKKUFESHGIHHEE

Ei=t7n B/ME BKE WiE BRERE
pH 8.68 9.05 8.85 1.65%
TDS 425 617 472 13.9%
Na® 114 172 145 12.0%
K* 2.43 5.48 3.55 27.6%
Ca? 11.5 24.8 18.6 27.5%
Mg* 28.8 61.0 36.2 31.6%
F 0.56 1.70 1.42 33.6%
cr 84.8 132 95.3 17.0%
CO> - 294 16.0 68.7%
HCO;~ 236 342 283 11.6%
NO;~ - 0.10 0.02 225%
S0~ 89.0 187 118 27.4%

FE: pH LR, HAHRAA mg L™, —RoRE& RIS H.

4.1.2. Piper =B 24

KAk % Piper PR S s it HH 7K A o 1) 32 B8 1 B A5 AR A L, 388 RE A4 IR AN 5] R 7K A Hh R 7K A 25 1)
Y RSARFAE, ) S8 0 T 22 1 M R ISR X H R K Piper =281, 1] 2 B ATE M P X AN [F] K A 3
BT U EIREEAXS LG, it € 2 ] BUR LI 5T XS K ARG PR 6 5288, 3 Na-Mg-HCO; Cl
RIHT Na-Mg-HCO5 SO, %, H Na-Mg-HCO5 Cl 445 6 4>, Na-Mg-HCO; SO, A 1 /.

Figure 2. Piper three-line diagram of main ions in surface wa-
ter in Luling mining area, Suzhou City
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4.2. FEETFRIE

4.2.1. Gibbs B 5747
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100000 — 100000 —
-7y -=7
_--" L’ _--" L
- -
10000 < - 10000 < -
_-ERGER -7 - ERGE Pt
-
,”"‘"‘@Eﬁﬁﬂ/ ”,A—__wmiﬁﬁﬂz
- -~ - e .
~ 100 F” ’ R ~ 1000 2 ’ ~~.
Eﬂ \ X N E od " =N
- /| [\ /]
2 HARL -7 = HAR -7
2 100 ~ S - 2 100 |~ N -
2 ~eo_ BE s - 2 ~eo_ B s -
~ - < -
So - ~ So - ~
V\Z:j(% F%ZK e < = \’~::j<% %7}( NS N
10 \%U\ N 10 ‘%[ N
S~o \ S~o \
~<_\ S~
1 ~ L <
0 05 1 0 05 1
Na*/(Na*+Ca?") CI/(CI+HCO,")

(a) (b)
Figure 3. Gibbs diagram of surface water in Luling mining area, Suzhou
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4.2.2. BFLLHIRB O

BT I PO AR @ T DA R 7K A 27 5 R SRR LA AN [ 5 4 A X /K A2 20 4 R R [ 12]

MK Na il 5 KA FK S RERR SR VIV R DL R ZE R BRI DS ARG 0%, T Na™5 CLISkJRE
Wl Na™5 CU & B EORMF AU . 24 Na/ClUE T 1 I, WFCRM, WA ANZKiGshim, Na*
5 ClrEk A TARIBEM13]. MRAEE 4015, KMOFESIWEEE y = x 8T, KFEREIA Na’
B ULBATERAE X T A B IA RSN, Na AR 7E AR IS RN, ARk 4 i i BRSH 5 1 2 ke
1EH

(Mg*" + Ca®* — S0, — HCO3)/( Na'—CI)#; ISR W iZth X 75 2 26 BH B 1A e/, 38 R4 TR
BT BAE, IAIX I LUAE A% A1 2 A4[14]. W 4b) R, YERKHBERKMg™ + Ca>" — S0,% —
HCO; ) 5(Na'~CI)H BRI R KRR = 0.68), BEHIRF T X KA — € [FIPH &5 72 BB

(Ca*™+S0,)/(HCO; ) A LLHETHIE AT A 2 A S5 IRIR £ S5 2R 5%t Ca> F HCO, MRS
(Ca™ + SO, )/(HCO; ) > 0.5 I, Ca” il HCOs Ji AT I & 1 kIR 24(Ca” + SO, )/(HCOy)
<0250, A=A PIAERZ TERIE, 24(Ca™ + SO )/(HCO )N T 0.25~0.5 Z 1], FIET 5 il A7 fl
F =AML FEERR15]. ARAEE 4(c) T AR H, BFARXKIRA RA 1 AR HERT 0.25, M tal F4
LMY KT 0.5, XK T 5 ffA(CaCOs), W FLIX IR A I A5 70 7 ek R 46 7 5O B (BRR Bh 23 ) 1 VA ik -

TEAKEM EAEH A E SRR AR S 5IRIR L5 X . HCO; . Ca> Fl Mg™ /& R A5 i ik
A S KR IENE 1, FTEAHCO, )/ 5(Ca" + Mg®") = 1 B HU AR 28 2 0k % £ 5 AL I e 4 o)
2E16]. MRIEE 4(d), KREHFESEREE y=xZ&F, XERYP HCO; MRIFEAARIRIR A Kb iE
filt, A R TRER SR A M, W Na iB - TERERR T VI 7

WITWE HCO;™ + SO 5 Mg™™ + Ca® 1156 2 B RT LAHEWTZIX K Ah 2 2 75 52 B R 6 5 B A B R 7
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fiEdzdil o A% XOKBER I(HCO; + SO )/(Mg™ + Ca™") = 1 I, FWIZIX KAk 2 52 IR £ 75 ol A B (1)
TR 7)o ARE 5] 4(e) AT 401, FRATR W T IX R K (HCO; + SO )/(Mg™ + Ca™) WKW B =T 1,
KR, KEEHN Ca® R Mg™ 32 thBRIRR £h A VAR R, /KRR HCO, I AT LB RIR, 1647 — 305 KR
THERR TR

— T SO,2 + CI/HCO, FIE R 2 B8 1R USR5 % Bh3E A R IR AR A RALIE AR 24(SO,> +
CI)/(HCOy) > 1B, M SO CIRIFE T 75 KA MR IR 16]. MRIE I 4(h), WTLLE H KR ZHOKEE
EEVELE y=x & L7, RS ILEANT 1, B nl 15 R T X KR 32 87 B 28 i AL iR A 11
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Figure 4. Surface water ion ratio in Luling mining area
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4.2.3. NREENTH

F T X S AL AT R 425 mg/L~617 mg/L, “FIMEA 472 mg/L. FEA/NF 500 mg/L. @i
Ft SO NO; 5 Ca® ZIHMIHBIE R, AT LAHEWT NSRS shd K ik i R B ISR g, 4 S0,>/
Ca>" > NO; /Ca™ Itf, N AiEENZ TH WSS EIER, R, WS RNERRIA: G 15K R R [18].
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4.3. IKEFH

4.3.1. HbFRIKIKFEIFM

ARG (MR AR EARAE) (GB 3838-2002)%F i 78 X /K k4T P4k [19]. HRHE 2 %R, &
VR DLZHIX ) pH S A TR R FIBR R 2R 1 2 AT A T 18 SO e B bm kP, D) mT 73t F 901X /K5 T2
AR I K AR

Table 2. Comparison of surface water and conventional water quality index limits

2. MFRKSENKEIEFRPRIEXEL

Ei=y 7y FALH/(mg/L) i/ (mg/L) TEMR L /(mg/L) pH
L1 89.4 89 0 8.86
L2 87.0 101 0 8.78
L3 88.6 105 0 9.05
L4 92.0 110 0.10 9.01
L5 93.8 119 0 8.68
L6 84.9 113 0.02 8.68
L7 132 187 0 8.85

PRAE 250 250 250 6~9

4.3.2. REGERKKBEIEMN

ASCF I 7 X R K /K B2 B I PUANF b, B BATRBH EL(SAR). 4 E 43 Lh(%Na) . 75iE 4R EU(PT).
PRARTRIRIN(RSC)RBEATIN . HH& 3 ATLAEH, RAE SN LL(SAR)IS/NT 10, FEBEAK AR & B R
BNE 3 LE(%Na) R AFE f KT 60%, ANIEE ML BETEEP)RAE S RT 75%, (RE E#E: R
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FRAN(RSCYH 3 MREEMAE 1.25~2.5 W, BEAEEMER, A 4 DREEAKRT 2.5, WERIANEEER. H
EIRETAR, BB EEATS B AR B A PR SR AR I A Y 45 SR BRTE M I DX 7T X AR K AR O B
B 73 BRI T R4 P R B A5 1 45 SR B s T 70 X M R /K& BB K /K S EE O 42.9%. B, BIFFEIX
WK T 45 3R R R b SRR L BB 3 U2 [20]

Table 3. Single-index irrigation water quality evaluation

= 3. BISFRER KK BIEMN
KR SAR TN G5 R %Na TP SR PI (%) TP SR RSC TP SR

L1 5.82 IRIEH 73.2 ANEH 99.1 IRIE 3.11 ANEH
L2 6.28 RIEH 74.8 NEH 101 IR I 3.17 AN
L3 6.92 RIEH 77.8 NEH 102 RIEH 3.02 AN
L4 6.69 IREH 76.1 AiEH 102 TRIE 3.04 ANiEH
L5 5.51 RIEE 70.5 NEH 96.8 RIEE 2.34 B ¥ STUNEN
L6 4.18 RIEE 63.1 NEH 90.7 RIEE 1.80 AT
L7 5.44 IRIE 65.6 ANEE 87.5 RIEHE 2.49 BEAEH
5. &ig

PUAE PN P U B X bR AR 0 B, R T 7 dIFES, SR diida 3 H L F45ie.

1) 7KK pH {H T YIME N 8.84, 4K E 2B 55881 . TDS {HA LG BT 425 mg/L~617 mg/L 2 [,
TSR EE . BHE A Na" A E, FHETFLLHCO; AE. HRKF N NOy B /A K, 2kt
B = B UK 1

2) WFFE X KA 2R 2 Ff, Horf Na-Mg—HCO; Cl1 445 6 1>, Na-Mg-HCO; SO, 4 1 1.

3) WFFE X MR K TR B2 A A ALV E R 2 o MR ZK P 1) Na ™ Fll CUAMYAZLE A bV i, A7
A SRIE RSN, LR A SRR IR VA R . WF T XK BE ) Ca® Rl Mg DABRIR £h A VA RN
FEUTTRAERRE . BT XKRE RS2 2R 5 A IE R0 . ER T X A A7 LE P 3 28 A
WHFEIX SN IS B 32 T &SI R .

4) WX RAKFF S (RN EARUE) , WF 7 XML AK AT TR 24 R IR 1R ke
SRR AR R
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