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(Research, Certer for Eco Environmental Engineering, Dofigguan Universily of. T'ec'ﬁno logy, Dongguan 523808, China)

Abstract: Simultaneous sampling and observation were conducted at 14 stations in typical intertidal zones of the Guangdong-Hong Kong-Macao greater bay area. The spatial
distributioh characteristics of Cd morphology in surface water, pore water, suspended matters, and sediments at each sampling site were analyzed, and the influencing factors
of Cd morphology changes in each medium were discussed using statistical analyses based on environmental factors. The results showed that the total contents of Cd in surface
waler, pore water, suspended matters, and sediments in each intertidal zone ranged from 0. 41-15. 03 pg-L™", 0.41-27.54 pg-L™", 0.41-4.88 mg-kg ™", and 0. 20-5. 30
mg+kg ™', respectively. The contents of Cd in Shajiao Bay were significantly higher than those in other sampling sites, which should be related to the developed electronics
and manufacturing industries in Dongguan. The concentration of Cd in surface water was slightly lower than that in pore water, whereas the content of Cd in suspended matter
was comparable to that in sediment at the same sampling site. The results of morphological analysis showed that the ionic-state Cd was dominant in both surface water and pore
water, accounting for 67.23%-97.56% and 33.33%-97. 16%, respectively. In suspended matter and sediment, Cd was mainly in the residual state, accounting for
45.45%-96.36% and 45.80%-97.27%, respectively. Pearson correlation analysis showed that the complex-state Cd in the aqueous phase was negatively correlated with
oxidation reduction potential (ORP) and pH and positively correlated with total organic carbon. The bioavailable Cd in solid sediment was significantly positively correlated
with the proportion of clay, ORP, and solid organic carbon and significantly negatively correlated with pH. The single factor linear regression analysis showed that ORP had the
greatest effect on the complex-state Cd in the aqueous phase, with regression coefficients of 0. 864 and 0. 824, respectively. The bioavailable Cd in solid sediment at different
depths was significantly affected by the proportion of clay, and the regression coefficients were 0. 968, 0. 980, 0. 977, and 0. 877, respectively. The above results indicate that
the distribution of total Cd content in the typical intertidal environment of the Greater Bay Area was affected by the characteristics of urban economic development, whereas the
allocation of Cd morphology was closely related to environmental factors.

Key words: heavy metal morphology; intertidal zone; multiphase; influencing factors; Guangdong-Hong Kong-Macao greater bay area
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Table 1  Basic water quality characteristics of surface water and pore water at each sampling site
SRS AY TiH EC/mS-cm ™! DO/mg-L " ORP/mV pH p(TOC)/mg-1."!
SN 50.01 10.34 539.50 8.28 17.44
Sk (n=42) e/ IME 0.33 5.59 161.71 6.82 0.52
SHE 26.04 7.29 430.56 7.93 3.32
brifEZE 20.18 1.21 114.78 0.41 4.60
SN 47.60 7.26 516.50 8.42 38.59
LB (n=42) e/ IME 0.70 2.60 33.11 7.37 0.86
EHE 21.62 4.83 375.38 0.29 7.62
b2 18. 64 1.80 147.85 7.89 11.51

K HH Pearson AHIG 43 BT 45 ) 6] 2 LA 7K i 45
PRSI T Cd BB R CHR, 2Rk 2 for
7N, AT LA A )y e K AL BROK R 45 &4 Cd
5 ORP Ml pH 2 1 A, i 5 TOC &2 1 2 IFAH
%, %W ORP ., pH Al TOC XHAEW A H Cd LB
BB, AR HE KRR T, 2 pH Al
ORP F#AKHT, Cd Z) M AR SORL I i 0z, S BOK A& Hh

() Cd W FETIRT 1 24 TOC & THm it b 44
B Cd HRSBERM . A, WEF] ToC
WA 4 A2 Cd 50 3 IE A G, 38 1T DA DT H
X P AT BEC TR TR A5 e EERR H A
MR ST RAKMALBK P A4S Cd 55T
ORP IR0 —0.935 Fil —0. 915, A5
RER A SHE T A 4 AR NTT#f 2 ORP X
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Table 2 Pearson correlation coefficient between water

quality characteristics and complexation Cd in water

EC DO ORP pH TOC
K -0.502  -0.272 -0.935** -0.704* 0.818*
FLEIK -0.300 -0.308 -0.915"* -0.587* 0.892*

1) ™ FIRFE 0. 01 AKF(RU) A, * FRIRTFE 0. 05 /K (W
IDERTE Y IPS

30

=055v-275 R2=0968

25 - y2=0.52x— 2.62, R*=0.980
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Table 3 Physicochemical properties of sediment at different depths of each sampling site
PB4 2/ em =] ORP/mV w(S0C) /% pH EC/mS-cm ! o(Fit)/%
SN[ 527.10 6.95 7.95 1563.24 25.65
0~2 /M 174.50 0.04 6.96 34.24 0.02
(n=42) S 403.27 1.40 7.74 713.34 5.20
brifE2E 127.12 2.11 0.31 505.07 9.39
R ME 523.20 6.63 8.14 2006.45 26.41
2-10 /M 55.10 0.03 6.92 90.28 0.02
(n=42) S 381.25 1.26 7.92 760. 92 4.67
brifE2E 161.51 2.01 0.36 573.03 8.79
R ME 548.20 6.00 8.25 2984.25 23.12
10 ~20 /M 15.40 0.05 7.12 140.35 0.01
(n=42) S 364.27 1.28 8.03 857.48 3.91
brifE2E 181.73 1.88 0.34 781.76 7.56
R ME 530.30 6.23 8.36 3242.15 21.65
20 ~30 /M 5.30 0.02 7.33 156. 61 0.01
(n=42) I 358.37 1.42 8.14 812.93 2.83
brifE2z 199. 65 1.92 0.30 780.99 6.26"
| - 1 0
; =7 B
x4 MAYMELERSENEYS Cd ZEH Pearson 1‘5*_%@” ; . N
Table 4  Pearson correlation coefficient between physicochemical properties and }.)-iuavailability Cd in sediments )
ORP _soC pH [ EC Fea J
0~2cm 0.873% 01877 -0.8107 S 0534 0.985 *
2-10 em 0.891 " 10,903 = -0.8337 & 0.508 0.991 %,
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