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: Heavy Metal Contamiﬁa‘tiion‘ ‘and 'Migration ‘in Correspondence of an
Electroplatlng Site on the Hﬂly" Laﬁds of the Guangdong-Hong Kong-Macau

Greater Bay Area, China

HOU Wen-juan, GONG Xing" , ZHAN Ze-bo, LIU Feng, HUANG Zi-hang, YANG Li-hong, LIN Xiao-chen
(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The Guangdong-Hong Kong-Macau Greater Bay Area presents the highest number of electroplating corporations in China;
some of them of very large scale. Electroplating emissions are the cause of widespread heavy metal contamination of both soil and
groundwater in the Guangdong-Hong Kong-Macau Greater Bay Area. Hence, the reuse of electroplating sites in this area should be
preceded by an analysis of heavy metal characteristics and migration in the soil and groundwater. We performed such analyses in
correspondence of a relocated electroplating site on the hilly lands of the Guangdong-Hong Kong-Macau Greater Bay Area, and
quantitatively determined the spatial distribution of heavy metals. Moreover, we discussed the migration of heavy metals under the
specific hydrogeological conditions of the area. The results showed that the soil and groundwater in correspondence of the electroplating
factory were polluted by heavy metals in different degrees. The over-standard rates of Ni, Cr°*, and Cu in the soil were 20.5% ,
12.8% , and 2. 7% , respectively; meanwhile, those of Ni, Pb, and Cr** in the groundwater were 41.7% , 33.3% , and 33.3% ,
respectively. The pattern of heavy metal pollution reflected the functional division of the electroplating factory, the contaminants should
have mainly derived from the leakage of electroplating wastes. A low-permeable silt clay layer located below the fill soil layer limited
the downward transportation of heavy metals, which were hence mainly concentrated in the surface soils. However, in another area of
the site characterized by shallow-buried and completely decomposed granite ( having high permeability ), heavy metals could be
transported much deeper. The adsorption of Cr®* by the soil tends to be weak in an acid-acidic environment, explaining the relatively
high concentrations of Cr®* recorded in the upper 10 m of soil. Although the conductivity of the shallow aquifers was low, the
occurrence of acid soil and of an oxidizing water environment should have favored the transport of Cr** and Ni in the groundwater,
causing high concentrations of Cr®* and Ni in correspondence of the electroplating workshops ( characterized by a relatively low water

table and deep heavy metal transport depth). The excess of Pb in the groundwater probably resulted from the high Pb content of granite
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in the Guangdong-Hong Kong-Macau Greater Bay Area. Overall, we observed high concentrations of Ni, Cr°

*, and Cu in the shallow

soil and groundwater located in correspondence of the electroplating site on the hilly lands of the Guangdong-Hong Kong-Macau Greater

Bay Area. The presence of low permeable clay restricted the downward diffusion of heavy metals. However, in the presence of acid soil

and shallow buried granite, or of oxidized groundwater, the migration depth of Ni and Cr®*

was significantly higher.

Key words: electroplating site; soil; groundwater; heavy metal contamination; migration
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e 365 100 8140 78 300 2.7 27

"cr6+ 365 50.7 1573 61 30 12.8 52.5

YN 365 98.3 3374 146 150 20.5 2.5

Zn 179 100 160 38.6 500 0 —

Ph 179 100 294 58.1 300 0 —

cd 365 100 2.54 0. 14 10 0 —

As 179 100 27.8 3.57 10 0 —

Hg 179 100 1.22 0. 064 4 0 —

N HY O e A, B A R R N 2.7% . 12.8% 1 Fl He) fEFrAREM R AR H (£ 2) , Hd ¢ Ni
20. 5% , Fe RHEBREEC 5K 27 . 52,5 Fl 22,5 45 1 Ph FEF 43 i HH 1 ¥ B B A X 07 19 07 S L, AR A
2.1.2 MRk FMRIHK 33.3% 41. 7% F 33. 3% , e K ABFRA% K
HITFK P EASE (Cu, Cr® NiZn.Pb . Cd. As  435IHK1920 45 75071 35. 8 1.
Fx2 WThkELEMNERSIT

Table 2 Statistics of heavy metal contents in the groundwater samples

oy ey S e /fgj,‘fl /1:; o, /ﬁfffl T

Cu 12 83.3 14.3 5.34 1 000 0 —

Cré 12 50 96 000 20433.25 50 33.3 1920
Ni 12 100 915 000 76 297. 53 20 41.7 45 750
Zn 12 58.3 39.9 15.29 1 000 0 —
Pb 12 83.3 358 44.97 10 33.3 35.8
Cd 12 91.7 3.51 0. 83 5 0 —
As 12 100 2. 80 1.10 10 0 —

Hg 12 33.3 0.47 0.19 1 0 —
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H R K W a5

st

Wi w2 W3 W4 w5 w6 w7 w8 w9 W10 Wil W12
ik ahn 3.4 7.6 10.2 1.4 2 3.1 1.7 2.5 4.7 5.9 3.8 2.9
A R R ND ND ND ND ND ND ND ND ND ND ND ND
Piivean 102 120 125 103 152 104 126 115 107 149 117 126
WAHER SR ND 0.008  0.009  0.001 0. 002 ND 0. 004 ND 0. 001 ND ND 0. 003
fiF R AR 0.42 0.27 1.29 1.4 1.36 2.54 0.98 1.57 1.36 2.04 1.42 2.41

1) ND 7R & S AR 46 1 R
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