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Fig. 1. Pilot forming and expanding apparatus.
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Fig. 2. Microscopic analysis on particles of sawdust and rice husk.
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Fig. 3. Separated 2D image by an image analyzer on ground particles of
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sawdust (x20 magnification).
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Fig. 4. Particle size distribution
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Fig. 5. Particle size distribution before and after grinding rice husks.
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Table 2. Concentration of plant nutrients on a mixing rate of additives and

sludge.

K Ca Mg P Fe Mn Zn B Cu Mo
(%) (mg/kg)

Sludge | 011 1278 ] 288 | 018 102112l 34.05] NDJ| 95.81] NDJ] 2948
10% ]| 009 |13.17] 283 ] 016  9420.6] 27.82] NDJ| 11771 ND| 29.9
20% 1 010 | 1094 ] 223 | 014 7995.0] 1765 ND| 1551 ND.| 2488
gﬁg 30% ] 009 | 930 | 1.86 [ 013 6863.8] 805 ND| 563 ND| 2253

40% | 009 | 885 | 1.85 | 011 6102.8] 12321 ND| 2518 ND.| 2277
50% | 010 | 749 | 159 ] 010 5505.6] 6.5/ ND| 615 ND.| 17.90
10% | 016 11335] 276 | 017  9700.1] 59711 ND| 74431 ND.] 3025
. 120%] 019 | 766 | 249 | 017 9006.1] 7489 N.DJ| 47.88] ND| 2595
fﬁgﬁ 30% ] 027 1952 { 229 [ 015  8520.7] 12310 N.D| 51.11] NDJ] 2623

40% ] 030 | 787 | 205 | 013 69518 14500 NDJ 2873 NDJ| 2148
509% ] 039 | 614 | 155 ] 011  5195.3] 19581 NDJ| 2572] NDJ] 1875
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Fig. 6. Visual observation on manufactured bed soils (diameter: 3 mm,

Jength: 10 mm).
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Table 3. Physico-chemical properties on mixing ratios of additives and

sludge.
pH MC. BD WA Element content (26) C/N
(1:5) (%) (gr/a) (%) C H N S ratio
5mm 0.600 66.26
Sludge|10mm| 7.90 185 0592 5528 21.34 259 140 0.15 1529
15mm 0452 51.35

10% | 7.74 480 0664 6171 2365 252 159 017 1492
20% | 750 600 0501 8483 2349 296 203 016 1156
gﬁg 30% | NJ/A N/A N/A N/A 238 336 464 013 569

0% | NJ/A  N/A NA N/A 295 380 475 010 623
50% | NJ/A N/A N/A N/A 3343 453 463 009 723
10% | 7.81 227 0543 6386 2384 292 141 014 1691
20% | 751 456 0550 6525 2388 264 144 015 1658

ﬁﬁﬁ 30% | 7.60 549 0461 8236 2368 276 130 0.6 1828
40% | 758 546 0441 8601 2527 338 131 013 1936
5% | NJA  N/A NA N/A 272 348 117 014 2283
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