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Cadmium Enrichment and Bloavallablllty of Quaternary Proﬁl¢s in Nansha Dlstrlct

Guangzhou, China ; f N ‘ ¢ ey 4
WANG Fang-ting', BAO Ke?, HUANG Chang-sheng' * | ZHAO Xin- wen , GU Tao' ZENG Mln1 J AT -1

(1. Wuhdn Ceologlodl Survev Center, China Geological Suney, Rf&m 43,9Q05 China; 2. Safety Center for River and: }dke Protection, Conslructlon and Operahon,'
Chang]_lang Water Resoufce% Commmmn of the Ministxy of Wafer souteesy “Wuhan 430010, China) I f ) —d

Abstract Comprehendmg the distribution pattern and ennchment rule of the hedw metal cadmium ( Cd)<in 50]1’ and grasping 1ﬁs activity and influencing factors is crucialfor
guaranieeing the sail environment safety of agricultural and cénsiftction ]\éld and improving the overall quality*of the soil environment. The concentration of heavy metal Cd in

the qualernar}n‘ profile of Nansha was measured, and the p(')ll unon lovel wis ev aluatéd using the geographical accumulation index (1, ) and potential ecological risk index

géo
(Ew). Them, we determined the cgifelation between the total amount of Cd land.the p}yslcoahemmdl properties of the soil using factor analysis (FA-MLR). The results showed
that the ayerage“content of Cd in shallow soil (0-20 cm) in‘the Nansha areaswas 0. 54 mg+kg ™", and the soil was mainly weakly acidic and neutral. The average content of
Cd in"deep goil (150-200Cm) was 0.42 mg-kg ™',

greater than that in deep soil, and Cd content tended to be consistent with the increase in depth. The Cd content of quaternary sediments showed a bimodal distribution with

and the soil was mainly neutral. At the same time, the variation coefficient of Cd content in shallow soil was significantly

depth, reaching a peak at 20-25 m and 5-10 m, respectively, whereas the core sediments in this section were mostly marine sediments of silt and silty clay, with high cation

exchange capacity and organic matter. The I, and E_ of Cd in the fine-grained sediments dominated by clayey soil were significantly higher than those in the coarse-grained

sediments dominated by sandy soil. The diffegrence in soil pH value led to the different trend of Cd content with depth; the migration amount and vertical migration depth of Cd
in deep soil were greater in the acidic environment. The influence of pH change on the migration and transformation of Cd was not completely reflected in the influence on the
total amount of Cd, but more importantly, it changed the effective state of Cd, thus affecting the bioavailability of Cd. The unstable Cd composed of water-soluble, ion-
exchangeable, and carbonate states accounted for 37.92%-49. 10% of the total Cd, resulting in a strong instability of soil Cd. Further investigation on the migration and
toxicity of heavy metals associated with human health risks is needed in future studies.

Key words: cadmium; heavy metal form; pollution assessment; bioavailability; Nansha District, Guangzhou
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Fig. 1 Distribution of borehole and section sampling

sites in Nansha area
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Fig. 3 Comparison of Cd, pH, cationic exchange capacity, and organic matter content in different sections
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Fig. 4 Cd content, cation exchange capacity, and organic matter distribution in the drilled cores
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Table 3 Mean values and variation coefficients of cadmium morphology in each core
s HIEA G (BIE) /% 5 ZH %
© NSGC27 NSGCO5 NSGCl11 NSGC39 NSGC27 NSGCO5 NSGCl11 NSGC39
KRR 3.07 1.44 3.15 0. 89 321.79 83.19 264. 81 70.9
B 22.13 20.31 22.69 25.65 31.5 51.47 25.69 32.81
RIRER A A 20.43 16. 17 19. 86 20.95 35.29 53.01 32.56 33.04
JERERRES AT 18.06 13.37 11.56 12.93 42.07 47.76 35.56 44.02
AR 13.01 11.86 10.22 10.82 42.07 45.07 29. 66 33.37
WAL AR 8.83 10.2 12.3 11.39 43.99 57.61 79. 45 59.94
FRit A 14. 46 26. 66 20.22 17.36 53.79 65.73 53.56 59.92
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Table 4  Correlation coefficients of total ,

T Cd AFIXERE B A b, Cd B AR B2 2

d B 2.
BHEMERSEL RS

active, and dissolved cadmium in each core

NSGC27 NSGC05 NSGC11 NSGC39
Cd  HHEC AFEEC G AEESC AFEEC € FAHEESC AFEEC Cd AHECd AFE
Cd 1.00  0.780 0.893 1.00  0.773 0. 891 1.00 0. 679 0.898 1.00  0.787 0.977
R Cd 0.780  1.00 0.916 0.773  1.00 0.920  0.679  1.00 0.908 0.787 1.00 0. 885
AFaE Cd 0.893  0.916 1.00 0.891  0.920 1.00 0.898  0.908 1.00 0.977 0.885 1.00
IKIEZS -0.06  0.266 0.030  0.555 0.876 0.696  0.345  0.877 0.635  0.390 0.674 0. 478
BT 0.827  0.917 0.928  0.782  0.999 0.928  0.841  0.892 0.962  0.790 1.00 0. 887
IR ZEAA 0.846  0.653 0.902  0.774 0.478 0.783  0.749  0.121 0.526  0.895 0.457 0.819
JERIREEA 0.756  0.397 0.534  0.843  0.640 0.671  0.831  0.747 0.869  0.843 0.592 0. 809
BALEMIEERTS 0.773 0.314 0.430  0.778  0.331 0.541  0.795 0.170 0.484  0.674 0.243 0.582
AN ES 0.796  0.527 0.620 0.622 0.174 0.364 -0.004 -0.202  -0.164  0.388 —0.084 0.233
BRI A 0.932  0.655 0.746  0.800 0.539 0.558  0.893  0.339 0.633  0.868 0.777 0. 869
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