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ABSTRACT

As sediment contamination problems have recently been raised in Korea, the need for technologies to remove contaminants
in sediments has increased. Contaminated sediments in Korea has been annually dredged and treated using processes of
coagulation/flocculation, sedimentation on barges, dewatered and dried at prepared site, and then disposed at a landfill site,
which is very costly, and only a limited landfill space available in Korea. Contaminants in media containing a high percentage
of silt and clay sized particles, typically, are strongly adsorbed on the particles and difficult to remove. Particle separation
processes that separate the fine clay and silt particles from the coarser sand and gravel and concentrate the contaminants
into a smaller volume of sediment that can be further treated of disposed of, are very effective in the post step processes.
In this study are to test the feasibility of treating dredged sediments using a hydrocyclone process, and to estimate design
parameters for a pilot scale test. A hydrocyclone was operated to separate larger particles from the sediments. It was found
that the particle separation was greatly affected by the solid contents and inlet pressure in the hydrocyclone.
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Table 1. Geometry of the cyclone equipment AthFig. 3). A¥L I1FE 5% 2.5, 5.0 Y 7.5 %(w/v)
2 _ -
Cyclone body diameter 75.0 mm o} 9F=Z 0.5, 1.0 & 1.5 kg/em = HZHA[A Ee|A AR
Overall length of cyclone body 780 mm £ =A3l9 o, A5 ARl s oA EA| o AF
Inlet equivalent diameter 16,5 mm sko] BA5kgIT)
Overflow diameter 31.8 mm
Underflow diameter 427 mm 0 olEl RIS 0] EAd
E E
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Fig. 3. Photographs of the cyclone equipment

Table 2. Particle size analysis of the soil sample

Passing No, 200 LL
| PL C C
sample sieve (%) (%) ; Uscs
1 6.63 265 NP 2.89 0.96 SP-SM
2 30.70 305 NP 4 0.879 SM
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Table 3. Cumulative passing ratio for particle diameter

Particle diameter Cumulative passing ratio (%)
(mm) Sample 1 Sample 2

2 99.93 97.95

0.85 93.47 92.59

0.425 83.14 86.74

0.3 71.68 80.40

0.25 57.51 73.59

0.18 46,04 66.76

0.15 3112 59,70

0.125 2272 52,63

0.106 15,72 4532

0.09 9,53 38.01

0.075 6.63 30.70

0.063 3.65 24.46

0.053 1.39 16.41

0.045 0,53 1212

0.038 0.03 7.92

0.026 0.03 1.05
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Table 4. Separation efficiencies of the cyclone at different
input pressures

Pressure (kPa) Separation efficiency (%)
49.0 80.8
785 83.8
981 83.1
196.1 784
2 FHEMEQ| UXIED|7|&0 et A 91



Table 6. Classification of soil samples 1~4 obtained from
contaminated detention reservoir

Separation efficiency (%)

83
82
81
80
79
| E
77
76
75
490 785 981 1961

Fig. 6. Separation efficiencies by using the cyclone equipment
at different input pressures

Table 5. Variation of removal efficiency with pressure

Diameler Cumulative passing ration (%)
(mm) | 919N 265 wpa | 981 kPa | 147.1 kPa | 196.1 kPa
sample

2 9993 | 100 100 100 100
0.85 9347 | 100 100 100 100
0,425 8314 | 100 100 100 100
0.3 71.68 99.85 99,55 99,93 99,87
0.25 5760 | 9729 | 9884 | 9846 | 9969
018 4604 | 9529 | 9704 | 9786 | 9920
0.15 3112 | 9379 | 9506 | 9601 | 9768
0.125 2272 | 9041 | 9436 | 9312 | 9593
0.106 572 | 8733 | 9415 | 8519 | 9490
0.09 953 | 8432 | 9173 | 8374 91,01
0.075 6.63 7971 | 8673 | 8129 | 8551
0.063 365 | 7595 | 7877 | 7377 | 6830
0.053 139 | 6889 | 6938 | 5865 | 57.07
0.045 053 6260 | 6045 5016 | 4016
0038 003 | 37.00 | 3504 | 3229 | 1832
0.026 003 | 1589 | 1490 17.53 8.04
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Fig. 7. Grain size distribution of soil samples obtained from
contaminated detention reservoir
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Table 7. Grain size of deposit soil at contaminated detention

reservoir
Sample (mm) Particle ratio (%)
2.000< 9,728
2.000~0,850 21,201
0.850~0,425 18.025
Sample 1 0.425~0,280 11,943
0.280~0,106 23.306
0.106~0.075 5,701
0.075> 10.096
2.000< 16,596
2.000~0,850 23,726
0.850~0.425 20,036
Sample 2 0.425~0,280 11,291
0.280~0.106 14.066
0.106~0.075 7.854
0.075> 6.430
2.000< 46,397
2.000~0.850 28,265
0.850~0.425 20.331
Sample 3 0.425~0,280 3.730
0.280~0,106 0.714
0.106~0.075 0.140
0.075> 0.460
2.000< 0
2.000~0.850 0
0.850~0.425 0
Sample 4 0.425~0,280 7.61
0,280~0,106 29,020
0.106~0.075 4,877
0.075> 58,491

Table 8. Separation ratio of sand for A type cyclone

Sample Total weight |Separated sand| Passing soil | Separation ratio
(0,075 mm over) (©)] (9) of sand (%)
1 8990 8324 1676 9259
2 9857 9075 925 9114
3 9954 9037 963 90.79
4 4151 3996 6004 96.26

Table 9. Separation ratio of sand for B type cyclone

Sample Total weight |Separated sand| Passing sail | Separation ratio
(0.075 mm over) (9 (9) of sand (%)
1 8390 8330 160 9B 22
2 9557 9365 192 979
3 9954 9676 278 9721
4 4151 4094 57 9863
5.4 8
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