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BIKGIEFKTF 50 em A4 @ IRIFE (7 RIFH H
KA W TE T K| R BURE ) | T 6 3 S 4%
i, — A2 21K ALLLT 50 em 2247, Se ks vl B
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R4 G 000 55 43 590 Ay Shy - W AT TR 2
M M8 A8 pH DO (Eh 45K I [ i 1 19 2 2
il i 4% Xl { ——Mult—340i/SET

3 HiREIE

3.1 ERII=fillit Xt Tk kB 9 R4F1E

M TS i 2 2 I H BRI = A I b
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TR K HAEEMEN 1.46 mg/L, & i E
2006 4 4 15 AR 7K A bR BRAE ST 3 £, i
PRUT = AR U X R K i gk & i SR (K 2),
FAN, T 1 TPk ] LUE H bR KRR Ak R
RAIK DA FRAERIFE S B E 35 86 41, AR %N
24.4%, SEEERIT = MMM IX B T S b AR 4
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F1 WIZANEXBETKPHKEE
Table 1 Content of iron in the groundwater of the Zhujiang delta

oy 50/ M (mg/L) f K (mg/L)

T {H(mg/L)

FrUE PR {E (mg/L) R4 EBFRE (%)

Fe ND? 94.8 1.46%

0.3? 86 24.4

T D ND R AR @5 R AG B9 7EZ AR B B3] A 1 [ 5 2006 A6 IHIK THAE B

OGB 57492006, 2E T A H K T bR



533

e R A5 L TR W DXl T K R Y 23 A1 R AE S HG A

&

ERLE SN R

soys Surpdures jo wonnqnsq 181y

B S Rk 15

0€ 1¢¢

007611 L4

T ———

wqyov 0 0z O 0

0€ 1Tl
007¢11
,0€0e11 ( R
0022 s , - = QY 22
A\ ! -
- G0 o N B J .
oy | AL s e [0 -
) L ST N | ams. Yo
Mo / E&w@.. e 452
e ( . ) \
j I eo f g L=
\ J =¥ o e
h 77 ce ot ¢XIT U ;
n ‘, Qi e e e
[CH Ty : e mY e p: )
Inm __3” ' \, /./ e . ! , ~ d
° £ ] ; 3 S 2
%0y 70° . N ot * o : S
A , )
L
—4007€¢
L]




2008 4%

B

534

88

eap Suerlnyz o) Jo I19eMPUNOoI3 Ul JUNUOD UOIT JO UONNQIISI(] ¢'S1]

3] dp L0 3 2 3 e E LS TN = TR C 1

00 51T 0F pIL 00 11 0 LELL 00 E1T JOE ZIL /00 T1L
—_——
wjor 0¢ 0Tz Ol 0
A4 o
BYENEE % "
FUEYE @ )
00
- @
B\
3 \
o
) B
n
& bV
= 0
E T
iy k-
N ; \
/ \
N A
_.7.
\
\
00
B X34
-
‘ WMT \%mn
00 ST LE FIT 00 FIT OE EIL 00 11 AF 21T g4l



ERLE SN R
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]| #2715 Y AR T T G R A
FOW K Z AR Ab TR B R SRS AR 2 BRIT = £ I
by DX A 3 1 b R AR ) Bk B 0.23~150 mg/L,
A LU 24 KHR 4y KRR 8k AR E & M
2006 A= T R 7K T A o BRAEL , 7 2408 0 1 i
THL R KBRS BT, S A0 N 3 TR
2 BT A R T K T Y 0 HE S I8 KR B Bk R
7R, BT (4 1 R K A Y 52 3 TS g Hs Y
J3E Bt 37 B HE VS VA T 8 D R AR

25 LR RWBRIT AR N X A2 Tl R KR
£ FLHE A 52 3553 K R I s e LA™
SPECL T Y M K32 B AR A kTS g, HHS
Yk i i 37 5 V5 e 110 M K A T % 2B A 1
T 75 G 2 R VT = 1 U b DX 40 b K 42 25 et 40 A 11
SR R 2 — AR R b X 32 VR F R 1 A
BORH 7R Fr B DX R 7K Bk 5% 2 B 00l DX — AN A7
TEAR M TS 52 )

2 WIZAiNtXRKNEESE
Table 2 Content of iron in surface water of the
Zhujiang delta

FE g5 2 i Fe (mg/L)
1 113°06" 26.6” 23 07' 08.2" 0. 50
2 113709’ 56.0” 23 02' 40.9” 0.58
3 113 13’ 48.8” 23 11’ 23.8" 0.79
1 112°47" 39.4” 23 23’ 08.5" 0.23
5 11338 30.1” 22 53’ 33.8" 0.94
6 11348’ 40.5” 23 05' 29.5” 1.88
7 113757 37.3” 23708’ 54.8” 0.96
8 1137 18" 54.8” 23702’ 10.8” 0.86
9 113°08' 21.4” 23704’ 34.9” 2.01
10 113708’ 40.7” 23704’ 37.7” 111
11 113°08' 39.1” 23704’ 39.1” 150
12 113741 19.7” 23707’ 15.8” 0.54

Yl - - 13.4
W TR A ik,

*3 KIZANBEREIMTKN%KEE
Table 3 Content of iron in part of groundwater
in the Zhujiang delta

HhHEAT 5 pHAE DO(mg/L) Eh(mv) Fe(mg/L)
LR R TR T AR 6,92 1,53 0 1.40
REET R 6.87  0.96 1 0.36
MR X P ERDA 6,90 115 -3 1.68

LT R XA S P IR AR 6.94 1,35 -1 1.36
s LT A0 DX A L T A 7.04  0.59 -12 0. 44
iR X By g 714 0.72 -18 0.72

3.2.2 AALE R IR

JANERVT = i s X 3 R K ek & ok B, 7E°F
Ji DX b AR T Ak P K et B S R T P R XA R
T (E 2), ARG PR X iy g = i A5G 3h
MR T BB XA G, 38 5 I Ab i S8 Ak i [ BR 5
SAEmYIMSE, R R IX | BV 2 sR A )
AL, 53 fife DA K DA P T R e s R A kg 1
S T AT A X O LR K RGERAMS X, HA IR
SRR A AT R L A AR, ORI Sk Yy
BE RSN I AF T, A58 MR
) & E AR AR TUTE AR M A ML T K e FE - JLIX
Ll A A W R A B, T B AT T Ak Y X3
AR K R G HEME X H A R R b —
P AR AL T30 i PR RS A A 3% DX S Y Bk S
FELL R AR MR A 5 i A ML K, X
SEAEHE A AE (ERVE AN M X M K TS G i A
PEAY AR T — @ AR, R AR R A YR
AN 7 O P L N - R Y. R G ST 7 S
MoK B LS AR DO W AR AR, FEAEAE 1
mg/L A AT B AR, HA LR F AL Eh TEAE 320
Fa/INT 1K 2 KORE A 0 3t 25 SRR Ry Bk i
AR (£ 3), MR R K S AL R L AL Eh 5 R
TG BT R A, BRVL = A U b X H T K
Rk 2 M X A R A 2 B Y R £
PETUA G E R (K 4),

Ty — 7, D XL A A 1 34 S ER B A
FE AR A 12 DX 3 - 398 2 b A WL K AR DR AR 7
A RER HS Al CO,, AL +)Z2H A Fedt bl
JEA B M AL KPR AR AR

Fe,O; + 3H.S = 2FeS + 3H,0 + S —

FeS + 2CO, + 2H,0O = Fe(HCO,), + HS —

Fe(HCO,), = Fe,” + 2HCO;"

AR YR KA A 000 3 255 TRt B A S R BR YT = A U
Db KRS 8 5 H HCO, & B 2 W B IR L I
MHRKER (K 5),

3.2.3 BRARA A

2 R B — DL R Ml BB X3 [
FEAE, 23t WRIEAE HT B W A5 LT Fe? LWL 55 A\
i 22 e ACH R KT Fe DULAR S X LA 1 2 v
A HL R 7K 8K A TR B 2% 2 1) S | 2 A 5% 40 3
E R ME A5 K RIS R FN R ARG AR A5 BN AR 5
HEAHL Tk BERBORER ] KW Y pH E
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Fig.3 Iron content of various water bodies Fig.4 Relationship between the content of iron and Eh
in one section of the Foshan area in groundwater of the Zhujiang delta
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Bl 5 BRIC =AU RO & it 5 HCO I E &
Fig.5 Relationship between the content of iron and HCO5
in groundwater of the Zhujiang delta

M8 WA F] 6, H FeX B LR A 1.5%107" mol/L
HRF 1.5%107"2 mol/L, T Fe> 78 7K H (1) 75 fife B2 1
K100 Fi514 AR GG AL A W 7E K 0 v B R R R
W1, Fe(OH), M £ K,=[2Xc(OH")|*Xc(Fe?"), 1
LU, TEA T AL B 1486 S 1R AR
FWRMT  JHLE 25°C M — i KRR F (K, A
Ay e b BEE pH (AR 1, B TEK T I
i BE AR UK K 102 £, B IR IR R B K P Y Fe
Fri G R A OCRE Y], I 6 s BRIL =
NARSER X F KT pHIE S Fe it (BT
PRVL = U 4 DR 43 pH A B B 2% | AR s T
12 DX 1) 2R SE L DX pH A DU AR G 85 58 4, BT LA
REERBERIT = MM BN X ) fA7E—EIEL
PERAC R, X —450 5 U5 45 3 i
AH— 20 AR 5E M X HE — SR R K Fe &R
2.06 mg/L, F pH {H Eh {6 .DO LK HCO; 1Y%

Bl o ZRZEHIIXHL T KER S i 5 pH BRI EOC F
Fig.6 Relationship between the content of iron and pH
values in groundwater of the Dongguan area

530 3.57 177 mv.3.87 mg/L Lk X 7.63 mg/
L, Mk S50 4i vl DL Y i i T K b 55 W 1 1Y
SR AR AL PR BT AR (F R UK T Fe & B AR 9 2 E A
Fol e pH 1A B AR,

XiF b b A LA 52 e PR3 G b T K Ak R A A
f 2 A B N 4~6 Th 25 T FE I R, K F Bl 4~5
TR R AW R KTE 6 HEM R, B, £V 7K
T X SR AR A6 5 T KR
AH G 2 B 5 R T R B 2% 0 5 Ml R 7Kk % o 1 AH
KKFR, N A T 25 02 52 e B VL = Wi 3
AN XCHL P KRG J M FERRZ —, MR
i 4% 2 D) T il L S 3 L X X6 R K Bk A R 43
Mkl £ PR, MAR R ML KBk A A R
A H AP R WS K2 A ALy R AR
A B PR AR 30 PR 3R BR VL = AR U X
R KR A R R — AR, T2
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(1) BRVL = £ U Hiy DX b R KR B i R R bt~
94.8 mg /L, YN 1.46 mg/L, Pk i ih =
KT TN 0.23~150 mg/L, HAFEIMEN 13.4 mg/
L, W5 T4 R K ek B M

(2) 1% b DX 3T 7K Bk B g 1 43 A 5 O T AR R
J& R i Ak XS A AR HE SRR RO OC | JE AR
JEDC, R KRR B T 0 L R I A S G R
SR YA G B G e (1 b R IR M KAk
A f s/ i A

(3) A Tr) b X%l K k% ke AR R A 1A
RN, A I S5 2% A2 5 e B VT = A W A
M DCHE KBRS M EERNRZ —, MR
2RI TR ¥ 4 ) ey 0 b DX T K K B 1 43
Al EREH 550, EOKEAN B oy AR AR b
T 2 A DR R ER VT = AR I X T Ak A
AR R T —E MR,
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Distribution and origin of iron in groundwater of the Zhujiang delta

HUANG Guan—xing', SUN Ji—chao', JING Ji—hong', WANG Shan', DU Hai—yan?,
LIU Jing—tao', CHEN Xi', ZHANG Yu—xi', DI Xiao—bin', ZHI Bing—fa’

(1. Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang 050061, Hebei, China;
2. Guangdong Institute of Geological Survey, Guangzhou 510080, Guangdong, China)

Abstract:In order to understand the content and origin of iron in groundwater of the Zhujiang delta, the authors
took and analyzed 352 groups of groundwater samples and 12 groups of surface water samples. The results show
that the iron content in groundwater of the Zhujiang delta range from undetected to 94.8 mg/L with an average
of 1.46 mg/L. The distribution of iron content in groundwater of the area is closely related to the extent of
industrialization and recharge, runoff, discharge conditions of the Zhujiang delta, especially in the plain area,
where the content of iron in groundwater is more closely related to the pollution degree of rivers. The content of
iron in groundwater decreased significantly far away from the polluted surface rivers. The factors that play a
dominant role in iron content of groundwater are different in different areas of the Zhujiang delta. The redox
condition is one of the main factors for affecting the distribution of iron content in groundwater in the Zhujiang
delta, while the pH values and ground pollution only play a dominant role in the distribution of iron content in
groundwater in some areas of the Zhujiang delta. In addition, such factors as the components of aquifer media,
runoff conditions and characteristics of overlying soils all exert a certain effect on the iron content of groundwater
in the Zhujiang delta.

Key words:Zhujiang delta; groundwater;iron content;distribution characteristics; origin
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