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Fig. 1. Time variations of Cu percentages on solid and liquid phases for the tests with
sediment concentration of 500 mg/1 and spiked Cu 0.5mg/l. (o) total recovered.
(v) total solids. (a) settled particles. (m) unsettled particles. (®) in water.
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Table 1. Results of Cu adsorption tests.

of Cu detected, but it was below delection limit

I(a) Settling tests

“T” means that trace amount

distanes | Sediment conc |Spiked Cu_cone Adsbeg" 8 [ Y omained I Tecovened
o (em) | (me/) (me/D (mg/ke) (mg/1) (%)
6 100 0.1 650 0.03 89
15 100 0.1 635 0.03 88
25 100 0.1 570 0.03 81
6 500 0.1 250 T 95
15 500 0.1 245 T 92
6 1,000 0.1 151 T 91
15 1,000 0.1 148 T 90
25 1,000 0.1 146 T 86
6 100 0.5 3,100 0.13 87
15 100 0.5 3,220 0.13 89
25 100 0.5 2,970 0.15 88
6 500 0.5 905 0.04 92
15 500 0.5 850 0.04 87
25 500 0.5 900 0.04 92
6 1,000 0.5 530 T 98
15 1,000 0.5 530 T 98
25 1,000 0.5 540 T 100
6 100 1.0 5,800 0.25 83
15 100 1.0 6,000 0.26 85
25 100 1.0 5,680 0.30 86
6 500 1.0 1,640 0.08 86
15 500 1.0 1,650 0.07 87
25 500 1.0 1,700 0.08 %0
6 1,000 1.0 930 0.04 91
15 1,000 1.0 920 0.05 91
25 1,000 1.0 935 0.05 92
I(b) Suspension tests
Sediment conc Spiked Cu conc Adsbd Cu on sed Cu r:vnéfé?ed mn (r:eucg\%ig
(mg/1) (mg/1) (mg/kg) (mg/1) (%)
100 0.1 860 T 79
500 0.1 259 T 99
1,000 0.1 159 T 99
100 0.5 3,800 0.09 93
250 0.5 1,825 T 88
500 0.5 1,050 T 99
1,000 0.5 555 T 99
100 1.0 6,240 0.21 83
230 1.0 3,415 0.05 89
500 1.0 1,850 T 93
1,000 1.0 1,059 T 99
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Fig. 2. Adsorbed Cu concentration on particles as a function of sediment and spiked
Cu concentrations. (—) settling tests. (---) suspension tests.
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Fig. 3. Concentration of Cu remained in water as a function of availability ratio,
(o) settling tests. (®) suspension tests.
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Fig. 4. Adsorbed Cu concentration on paricles for the tests in which the spiked Cu was
totally adsorbed. The solid line is calculated from Eq. (8), and solid circles
(suspension tests) and open squares (settling tests) are measured.
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Fig. 5. Adsorption isotherm for the tests in which Cu was not totally adsorbed. Solid
lines are calculated from Eq. (11) for settling tests and dashed line from Eq.
(12) for suspension tests. (e®), (W), (a), and (o) are measured values for tests
with sediment concentration of 100, 500, 1000, and 100 mg/l, respectively.
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ABSTRACT

Experimental investigations were carried out to determine the effects of
sediment settling, sediment concentration and metal concentration on the adsorp-
tion of Cu by estuarine sediments in sea water. The concentration of sediment
and spiked Cu ranged from 100 to 1,000mg/l and 0.1 to 1.0 mg/l, respectively, and
the pH of the sea water was 80. The adsorption tests were performed with
either the particles were allowed to settle or were kept in suspension. From the
results and for the above ranges of parameters, the following was demonstrated:
(1) The Cu was adsorbed very rapidly at the first 10 minutes and then more
slowly. In most tests, a quasi-equilibrium was reached in 50 minutes. (2) The
adsorbed Cu concentration decreased with increasing sediment concentration and
decreasing spiked Cu concentration. (3) The adsorbed Cu concentrations obtained
from suspension tests were generally higher (maximum 30%) than those obtained
from settling tests. This was attributed to the effect of the time period the
particles remained in water. (4) The effect of particle flocculation due to dif-
ferential settling was not important for this sediment. (5) For the tests in which
the spiked Cu was totally adsorbed, the adsorbed concentrations on settling
particles differ very little from those on suspended particles. (6) There existed a
critical ratio of concentration of spiked Cu to that of sediments. When the ratio
is less than the critical value—0.0005 for settling particles and 0.002 for suspended
particles—the spiked Cu was totally adsorbed. (7) For the tests with the con-
centration ratio larger than the critical value, the Cu concentration remained in
water was found to be linearly proportional to this ratio. (8) Based on the
relation found in the statement 7, an Freiindlich type of adsorption isotherm was
derived. In which the adsorbed concentration was expressed as a linear function
of Cu concentration remained in water and a function of the sediment concentra-
tion.



