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IntroductionIntroduction  

Heavy metals enter the aquatic environment through Heavy metals enter the aquatic environment through 
the earth crust which has led to steady state back the earth crust which has led to steady state back 
ground level in aquatic environment.ground level in aquatic environment.

In addition to the geological weathering, human In addition to the geological weathering, human 
activities have also introduced large quantities of activities have also introduced large quantities of 
heavy metals to localized area. heavy metals to localized area. 

Pollution by heavy metals is considered a serious Pollution by heavy metals is considered a serious 
problem in our environment due to their toxicity, problem in our environment due to their toxicity, 
persistence and bioaccumulation and  contrary to persistence and bioaccumulation and  contrary to 
most pollutants, they do not undergo biodegradation.most pollutants, they do not undergo biodegradation.



Bottom sediments which act as a Bottom sediments which act as a 
reservoir for pollutants can absorb reservoir for pollutants can absorb 
heavy metals to level many times heavy metals to level many times 
higher than their concentrations in higher than their concentrations in 
the water column, have an adverse the water column, have an adverse 
effect on the biota.         effect on the biota.         

FollowedFollowed



Determination the total and labile heavy metals Determination the total and labile heavy metals 
in:in:
11-- Total surface sediment.Total surface sediment.
22-- Mud and Sand fractions. Mud and Sand fractions. 

Compare the concentrations levels of heavy Compare the concentrations levels of heavy 
metals bound to fine fraction (<0.063 mm) and metals bound to fine fraction (<0.063 mm) and 
sand fraction (0.063sand fraction (0.063-- 0.2 mm)0.2 mm)

Compare the concentration levels by the Effect Compare the concentration levels by the Effect 
Range Low (ERL) and the Effect Range Median Range Low (ERL) and the Effect Range Median 
(ERM).(ERM).

Study the pollution level of this area based on  Study the pollution level of this area based on  
the Index of geoaccumulationthe Index of geoaccumulation

Aim of the WorkAim of the Work



Area of StudyArea of Study  
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Materials and MethodsMaterials and Methods  
Surface sediment samples (<5 cm) were Surface sediment samples (<5 cm) were 
collected from seven sites and dried in the collected from seven sites and dried in the 
oven.oven.

Total heavy metals were carried out by digestion Total heavy metals were carried out by digestion 
of 0.2g of dry sediment by a mixture of HNO3, HF of 0.2g of dry sediment by a mixture of HNO3, HF 
and HClO4 (3:2:1v/v)and HClO4 (3:2:1v/v)

Grain Size Analysis was carried out usingGrain Size Analysis was carried out using
mechanical shaker (sieve meshes from 2, 1, 0, mechanical shaker (sieve meshes from 2, 1, 0, 
0.5, 0.2, 0.125 and 0.063 mm0.5, 0.2, 0.125 and 0.063 mm) ) 

Leachable heavy metals were carried out by Leachable heavy metals were carried out by 
shaken of 0.5 g of dry sediment with an excess of shaken of 0.5 g of dry sediment with an excess of 
40 ml of 1N HCl at room temperature for two 40 ml of 1N HCl at room temperature for two 
hours, then centrifuging at 5000 rpm for 3 hours, then centrifuging at 5000 rpm for 3 
minutesminutes



Results and DiscussionResults and Discussion  

Grain Size Analysis :Grain Size Analysis :
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followedfollowed
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•• Metal concentrations have often been Metal concentrations have often been 
related to the grain size effect. To related to the grain size effect. To 
composite this natural variability, metal composite this natural variability, metal 
concentrations were normalizedconcentrations were normalized..

•• This procedure can be done by calculating This procedure can be done by calculating 
the ratio of natural concentrations to that the ratio of natural concentrations to that 
of a normalizing factor whose of a normalizing factor whose 
concentration is not affected by concentration is not affected by 
anthropogenic processes  (Metal/Fe)anthropogenic processes  (Metal/Fe)
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Sand fractionSand fraction
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Sand fractionSand fraction

0
30
60
90

120

1 2 3 4 5 6 7

C
u 

co
nc

0.00

0.10

0.20

C
u/

Fe

0
50

100
150

1 2 3 4 5 6 7

C
u 

0.00
0.01
0.02
0.03
0.04
0.05

C
u/

Fe

0
20
40
60
80

1 2 3 4 5 6 7

Zn
 c

on
c

0.00
0.04
0.08
0.12

Zn
/F

e

0
50

100
150
200
250

1 2 3 4 5 6 7

Zn
 

0.000

0.050

0.100

Zn
/F

e

Mud fractionMud fraction



To compare heavy metals bound to mud To compare heavy metals bound to mud 
fraction (<0.063mm) to that in sand fraction (<0.063mm) to that in sand 
fraction (0.063fraction (0.063--0.2mm)0.2mm)

ZnPbNiMnFeCuCrCoCdStation 

Total fractionnumber

3.031.431.231.843.731.131.201.331.691

1.351.221.1311.9710.812.052.571.251.132

1.161.291.151.271.203.091.731.601.593

1.701.111.421.703.732.431.401.401.074

1.931.111.062.5314.532.291.161.151.285

1.111.131.193.2111.291.141.361.351.186

1.171.391.181.281.671.161.411.321.157

Labile fraction

3.431.701.252.7711.504.911.751.581.971

2.301.351.4912.5715.174.793.092.001.672

1.261.171.241.501.391.321.201.701.763

2.161.081.521.613.524.771.601.541.254

1.771.261.832.3810.139.671.562.001.905

1.191.271.583.3812.981.272.011.401.156

0.981.171.321.081.421.521.591.221.337



Classification of sediments by heavy metal concentrations Classification of sediments by heavy metal concentrations 
in the muddy fractions (<63in the muddy fractions (<63μμm) according to the m) according to the 
background classification system from the Hong Kong background classification system from the Hong Kong 
environmental protection department (EPD, 1992).environmental protection department (EPD, 1992).

CdCuZnPbNiCr
11.6725.71231.0299.7972.6016.08Station 1

9.0212.8575.5189.8177.1412.86Station 2
7.2610.0074.4889.8168.0622.74Station 3
8.4910.0075.1789.8140.8416.08Station 4

12.2014.2833.1099.7981.6716.08Station 5
10.6118.5764.4879.8386.2122.51Station 6

7.4322.8564.1496.8549.9120.67Station 7
<0.1<10<70<25<15<25uncontaminated
0.1-1.010-5470-15025-6515-3525-50low contaminated
1.0-1.555-64150-20065-7535-4050-80Moderately contaminated
>1.5>64>200>75>40>80highly contaminated



Percentage of leachable heavy Percentage of leachable heavy 
metals in Total sediments, Mud metals in Total sediments, Mud 
and Sand fractionsand Sand fractions
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To assess  the metal pollution risk of heavy metals in To assess  the metal pollution risk of heavy metals in 
aquatic organisms, the concentrations of the metal in aquatic organisms, the concentrations of the metal in 
sediment were compared with ERL  and ERM.sediment were compared with ERL  and ERM.

Comparison of metal levels with ERL and ERMComparison of metal levels with ERL and ERM

Percent incidence of effect Guidelines (μg/g)Metal
> ERMERL-ERM< ERLERMERL

65.736.66.69.61.2Cd
95.021.12.937081Cr
83.729.19.427034Cu
90.235.88.321846.7Pb
16.916.71.951.620.9Ni
69.847.06.1410150Zn



Station numberMetal 

7654321

6.799.919.567.896.708.807.45Cd

17.1019.0016.0716.0824.8116.0716.38Cr

22.0218.9915.8924.8026.0058.42123.07Cu

53.1077.8476.9744.8659.1775.0260.32Ni

80.7283.3589.6779.2871.4899.8173.13Pb

58.8560.9233.4675.7374.8484.9295.30Zn
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