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Control of Turbid Water Transport with Filamentous Mat
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Abstract

A lab-scale apparatus for turbid water transport control was tested and examined. The channel had a dimension of 100 cmx30
cmx15 cm (lengthxhight xwidth). And the turbidity water was prepared using two types of particles, bentonite and loess. The
channel equipped with filamentous mat was operated under various shock load conditions. In the control channel, instantly,
turbid water mixed with the clean water inside the channel and turbidity prevails the entire channel. While in the mat-equipped
channel, it increases only at the bottom. Overall, the filamentous mat gave capture efficiency of 70~90% compared with the
control group. The capture efficiency of turbid particles decreased with increased input turbidity flux. The result of
experimental run on how turbid particles are separated in the mat channel shows that settling, filtration and attachment are the
main processes. Meanwhile, turbidity was diffused from the channel bottom due to turbidity gradient before and after mat
zone. The particle size before mat zone was lightly coarser than that after mat zone.
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Fig. 3. View of the lab. scale turbidity control channel.
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Table 1. Results of control test-channel operation
Conditions Inflow Cell#l Cell#2 Cell#3 Cell#4 Cell#5
. Flow rate Tu‘rbi- Total Flux ; Tu‘rbi- Mass Tu-rbi- Mass Tu-rbi- Mass Tulrbl Mass Tu-rbi- Mass | Reff.
Operation (L/min) dity load (NIU-lm/ dity [(NTU| dity |(NTU| dity [(NTU| dity |(NTU| dity |(NTU| (%)
(NTU) [(NTU-L)| m®min) [(NTU)| -L) |(NTU)| -L) [(NTU)| -L) |(NTU)| -L) |[(NTU)| -L)
4 L/15 min 2.67 307 1,228 10 32 203 30 85 29 145 28 140 26 268 | 34.2
4 L/6 min 0.67 302 1,208 34 211 31 89 30 152 33 164 29 294 | 33.0
4 L/25 min 0.16 289 1,156 34 214 31 89 28 140 29 144 27 273 | 353
4 L/15 min(pure water)  2.67 295 1,180 10 38 240 34 97 33 166 34 166 34 350 | 33.1
2 L/4 min 0.50 296 592 2 19 118 15 43 15 75 15 76 14 138 | 35.9
4 L/6 min 0.67 1338 | 5,352 11 94 592 7 221 81 411 7 380 86 877 | 32.8
4 L/6 min 0.67 113 452 1 16 100 13 36 12 63 12 58 12 121 | 35.8
Table 2. Results of filamentous-mat equipped test-channel operation
Conditions Inflow Cell# 1 Cell# 2 Cell# 3 Cell#4 Cell# 5
. Flow rate Tu.rbi- Total Flux . Tu.rbi- Mass Tu.rbi- Mass Tulrbi- Mass Tu.rbi- Mass Tu.rbi- Mass | Reff.
Operation (Limin) dity load (NIU-.m/ dity [(NTU| dity |[(NTU | dity |(NTU| dity |(NTU| dity |(NTU| (%)
(NTU) [(NTU-L)| m®min) [(NTU)| -L) [(NTU)| -L) |(NTU)| -L) [(NTU)| -L) |(NTU)| -L)
4 L/15 min 2.67 310 1,240 11 86 542 55 158 10 52 12 57 9 88 | 78.9
4 L/6 min 0.67 299 1,196 3 100 | 630 57 162 11 56 8 41 3 35 | 86.1
4 L/25 min 0.16 280 1,120 1 79 495 50 143 16 79 9 43 8 86 | 76.2
4 L/15 min(pure water)  2.67 298 1,192 10 59 371 50 141 21 109 19 92 19 193 | 58.7
2 L/4 min 0.50 282 564 2 54 337 23 66 8 39 4 20 0 5 86.7
1 L/2 min 0.50 280 280 2 35 217 9 25 0 1 0 0 0 1 99.1
4 L/6 min 0.67 114 456 1 45 286 23 66 5 24 3 14 2 19 | 86.7
4 L/6 min 0.67 1,317 | 5,268 11 159 | 1002 | 174 | 496 53 270 55 271 50 512 | 59.2
4 L/5.67 min 0.71 2,051 | 8,204 19 369 |2,325| 197 | 561 79 403 51 254 47 481 | 71.9
4 L/6.5 min 0.62 649 2,596 5 186 [ 1,172 99 283 21 109 18 91 14 141 | 81.2
4 L/8 min 0.50 1411 | 5,644 9 262 | 1,651 | 168 | 479 36 182 40 198 34 342 | 749
4 L/4 min 1.00 638 2,552 8 148 | 932 97 457 22 72 22 108 17 173 | 80.0
4 L/8.25 min 0.48 781 3,124 5 146 | 920 99 281 26 130 28 136 19 198 | 725
4 L/8 min 0.50 1,188 | 4,752 8 193 1,216 | 129 | 368 32 163 37 181 31 311 | 711
4 L/5 min 0.80 976 3,904 10 222 1,399 | 106 | 302 19 98 16 80 12 124 | 85.1
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Fig. 16. Micro-photograph view of filamentous mat
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