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_ Abstract: Five surface water samples, 32 soil samples and 14 groundwater samples have been taken
from the representative area of the Pearl River Delta, in order to understand arsenic origin and distribu-
tion in water and soil of this area. The results show that surface water in this area has suffered arsenic
pollution. Total arsenic content of topsoil (0 — 10cm) is from 19. 8 to 27. 4 mg/kg, with an average value
of 23.7 mg/kg. The most of arsenic content in topsoil is residual fraction. The sequence of arsenic aver-
age content of seven forms in topsoil is residual fraction > weak organic fraction > oxide fraction > carbon-
ate fraction > strong organic fraction > water soluble fraction >ion exchange fraction. Total arsenic content
of subsoil (30 —40cm) is from 11. 5mg/kg to 28. 1 mg/kg, with an average value of 21.2 mg/kg. The
most of arsenic content in subsoil also is residual fraction. The sequence of arsenic average contents of
seven forms in subsoil is residual fraction > weak organic fraction > oxide fraction > carbonate fraction >
strong organic fraction > ion exchange fraction > water soluble fraction. Average contents of all arsenic

forms are higher in topsoil than in subsoil. In unsaturated zone, total arsenic content decreaseds firstly
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and then increases with the depth. The contents of water soluble fraction, ion exchange fraction and car-

bonate fraction decrease gradually with the depth. The contents of weak organic fraction, oxide fraction,

strong organic fraction and residual fraction do not show regular variation with the depth. The arsenic
content of groundwater is from 0. 0028 to 0. 021mg/L, with an average value of 0. 0114mg/L. The arse-
nic content exceeds 42. 9% compared with the Chinese drinking water quality standards (0.01mg/L).

Industrial wastewater infiltration and original arsenic released from aquifer medium are the main origin of

arsenic in groundwater.
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Fig. 1 Distribution of sampling sites in the Pear] River Delta
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Table 1 Physical and chemical characteristics of surface water samples in the study area

FERmE  REAE KRR KE/C Eb/mv pH COD/ (mg-L™") As/ (mg-L7")
SW01 2= B (GLIER) 31.3 -95 8.43 18.58 0. 0086
SWo02 e Bk 33.7 -28 7.34 29.09 0. 0039
SWo03 i B 32.4 -33 7.41 26. 66 0. 0076
SWo4 = TR 31.3 -13 7.12 8. 56 0.0035
SW05s i B 30.5 -11 7.07 40. 4 0.018
3.2 tiEMESE AR (13,52 mg/kg) WRBISTIX 32 1 e

3.2.1 AEEHE (0~10 om) W4E M2 0
LB, BRI RE I AR 19.8 ~27.4
mg/kg TEREIA, FH2RH23.7 me/ks, BREM
CFRUEIRZS/EHE) 0 0,097, St oy~ 744 + e

MG RIE R (2R BREE) £ 1.5-2.0 2,
R X R)Z DO ZB TR, Bi5RR
JEFFRBUN,

22 BREAELE (0~10em) #oF

Table 2 Arsenic content of topsoil (0 ~10cm) in the study area a mg/kg
TEH AR KA BTN RGBS fijj; LS Ezﬂ s (BE/ER) oy
WM 23.73 0 0.025  0.019 0.34  4.05° 1.41 0.041  16.17 7. 69
HA{E  24.05  0.029  0.021 0.3  3.95 1.27 0.041  15.63 7.86
BAM 2740 0.038  0.032 0.55  6.67 2.36 0.079  22.10 5.7 -106.3 8. 11
B/ME  19.80  0.002  0.008 0.11 172 1.07 0.024  11.00 6. 88
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MERZ LRSS S8R E, MK PRIREEAS S RTE 0. 11 ~0. 55mg/kg Z[H], 3{H
SEEYMRM, 7£0.002 ~0.038 mg/kg Z[], ¥  H0.34 mg/kg, 45 BFHEEN L 5%, FHHH
1B 0.025 mg/kg, 23 B PHERIN0.11%, 4 HEBFHEER 4.05 mg/kg, 2415 BFH a7
FERPON0.39, BFLMETRBMRK, WEN  H18.4%, BMYEESTFEHEER 141 mg/ks,
0.019 mg/kg, A5 BFHEFRK0.09%, KES  AHBFHEERN 6 4%, BIRHLS, BAEINGS
MBS TSR T ST RS ERHNT  SUREMYSEESHITEIRS (BEHEE
IS, MXAGIRE, ENZHENRSEELE ), S EETRERE— 0 8EE, W, +
K, HAESKSUHEE TRERMEE, T %ol EF R, AR TRRESHELYELSH
BRIEIXARZ LR B KA S T3S P BRI RSB A NS A SHER™ . M LR A
TR S BT EERN0.2%, FURMAKR  SH&EAILUES, SENSASSRURRE, H
R LA 9 A S XU PHEL S PTEB ST &R EIE 70%, REPKKX
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Table 3 Arsenic content of subsoil (30 ~40cm) in the study area mg/kg
EgE| 2R KBRS BTRMS RS iiif; E=Ria7)] 2?:?%?& ﬁzz PRI Lﬂé{j‘/j—é—ﬁi{ pH
R} 21.16  0.009 0.011 0. 14 3.06 0.90 0.04 15.99 7.92
RALE 22.25  0.007 0.012 0.11 2. 88 0.78 0.037 16.25 7.91
BR{E  28.10 0.029 0.02 0.40 6.15 1.76 0.083  20.50 8.6 ~114.8 8.21
B/ME  11.50  0.004 0. 005 0. 06 1.24 0.59 0.083 8. 44 7.44
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Table 4  Arsenic content in soil of different depth in the Pearl River Delta mg/kg

i AN

Whe/em 2B OKES TS BEBES BENSGTE . o

RES (RBY2') /%

E=NERN E=NERN
0~10 2430 0.032  0.026 0.44 3. 89 1.25 0.057  15.50 87.23
10~20  23.00 0.023  0.023 0.43 4. 60 1.84 0.041  17.00 104. 19
20~30  21.50 0.022  0.017 0. 40 3.91 2.05 0.035  15.00 99. 68
30~40  21.80 0.014  0.012 0.20 1.59 0.70  0.031  18.25 95. 41
40~50  27.90 0.012  0.006 0. 09 2.62 1. 68 0.039  20.75 90. 34
50~60  25.60 0.008  0.005 0.05 3.28 0.63 0.053  17.25 83.09
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REIRAm, , MTOKMREESER TR S
JEBIA AR KA, R KR S R
3 W 3 B T SRR A (S 8 5 & (0.0083 mg/L),
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Table 5 Arsenic content of groundwater in the study area

%% Eb/mV  pH COD/(mg-L™') As/(mg-L7').

%5 FEh/mV  pH COD/(mg-L7') As/(mg-L7")

Wo1 -24  7.28 23.43 0. 0210
W02 -103  8.56 16. 97 0. 0120
Wo3 -11 7.08 5.66 0. 0079
Wo4 -7 7.0 5.66 0. 0210
Wos -8 6. 99 8.08 0. 0100
Wo6 -6 6.97 7.6 0. 0190
w07 -16 7.14 . 18.58 0. 0029

W08 -3 6.91 20.2 0.0190
W09 -2 6.91 5. 66 0. 0057
W0  -10 7.03 9.05 0. 0083
Wil -15  7.13 9.7 0.0150
Wiz  -12  7.08 8.56 0. 0083
Wi3 -9 7.02 7.11 0. 0066
Wi4 --38 7.5 19. 39 0. 0028

M6 FILIES, BIRXH T AMERESHE
21 FHTGHLA 7> S B A SCPE R R B W, X T RE
WFFE X3 KB 32 b5 K 8 LA K A SR E R
SEFEVE BTSRRI A i T kA & S50
TEAER o BEAFAE — & WA DG, T o Tl
5K, ATRESBOX LA 3 T —%
ERA T T — BT,

A6 WTFARAEETLE LT RIS EFHMELRS
Table 6 Correlation of arsenic content and other

inorganic components content in groundwater

WH  Eh pH  K* Na* Ca®* Mg?* NH/
As  0.0693 -0.069 —0.416 0.2276 0.1684 —0.324 0. 1044
Wi H Fe HCO;7 & cl- S03- TF- NO;, TDS
As  0.4171 -0.287 0.1677 0.4654 0.1750 —-0.274 -0.063
WiH MEERE POI- H,S0;, Ma NO; COD Al
As  -0.045 -0.094 -0.016 0. 3885 0.0528 0.1119 0.0948
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