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Production of high-quality fertilizer from sewage sludge
by applying microwave drying

Masanobu Takashima

In this study, microwave drying was examined to dry and fertilize dewatered sewage sludge.
Microwave drying was suitable to dry dewatered sewage sludge with lower water contents, and was an
easy and fast method. Rice husk charcoal or buckwheat husk charcoal as an auxiliary material was
able to enhance the potassium and phosphorus content of the fertilizer produced. The fertilizer
combing dewatered sewage sludge and rice husk or buckwheat husk charcoal was thus rich in nutrient
content and well-balanced. It is concluded that microwave drying is appropriate to reuse and recycle
biomass wastes generated in rural areas, and to produce high-quality fertilizers.
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(53) (%) (kJ) (kJ) (kJ) (kJ) (kd) (%) (%)
0.0 79.0
5.0 76.1 202 39 242 228 359 106.0 67.4
10.0 70.7 112 315 456 718 69.0 43.9
40% 15.0 64.4 198 400 684 1076 58.5 37.2
20.0 48.1 418 621 912 1435 68.1 43.2
25.0 36.4 577 779 1140 1794 68.3 43.4
30.0 9.8 937 1139 1368 2153 83.3 52.9
0.0 80.1
2.5 75.9 202 57 259 200 314 130.0 82.6
5.0 74.0 83 285 399 628 71.4 45.4
600g 1 80%
. 7.5 67.8 166 369 599 942 61.6 39.2
0% 10.0 54.9 341 544 798 1256 68.1 43.3
12.5 36.8 586 789 998 1570 79.1 50.2
15.0 25.6 738 940 1197 1884 78.5 49.9
20.0 1.0 1071 1273 1596 2512 79.8 50.7
0.0 78.6
2.5 73.9 202 64 266 285 449 93.3 59.3
100% 5.0 66.2 168 370 570 897 65.0 41.3
7.5 49.6 393 595 855 1346 69.6 44.2
10.0 35.7 581 783 1140 1794 68.7 43.7
0.0 80.1
2.5 77.5 337 59 396 200 314 198.5 126.1
7.5 75.2 111 448 599 942 74.8 47.6
70% 12.5 69.9 230 567 998 1570 56.9 36.2
17.5 60.3 447 784 1397 2198 56.1 35.7
22.5 40.7 889 1226 1796 2826 68.3 43.4
27.5 7.1 1647 1984 2195 3453 90.4 57.5
1,000g #1 80%
0.0 80.1
2.5 78.1 337 45 382 285 449 134.2 85.3
5.0 73.4 151 489 570 897 85.7 54.5
100% 10.0 61.8 413 750 1140 1794 65.8 41.8
12.5 52.9 614 951 1425 2243 66.7 42.4
15.0 39.9 907 1244 1710 2691 72.8 46.2
17.0 20.2 1351 1689 1938 3050 87.1 55.4
0.0 55.7
2.5 54.1 337 36 373 200 314 187.2 119.0
5.0 50.0 129 466 399 628 116.8 74.2
1,000g
(1% & 7.5 41.2 327 664 599 942 111.0 70.6
70% 600g + 1 55%
< A 10.0 32.4 526 863 798 1256 108.1 68.7
400g)
12.5 21.6 769 1107 998 1570 110.9 70.5
15.0 17.7 857 1195 1197 1884 99.8 63.4
17.5 9.0 1054 1391 1397 2198 99.6 63.3
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T KGR b Friik < AR 213k < AR

REHR (B2 %) 4.49 0.64 1.75

Vo (Re72 9 P205%) 1.25 0.28 1.79

BV (Y= Ka0%) 0.23 1.04 2.52

AR (a4 7=0 Ca0%) 6.02 0.36 0.88

Wt (470 Mg0%) 0.15 1.16

ToT Y Gy (M7= %) 3.43

2mFE (YT 0 %) 32.4 32.3 60.5

Y (B4 7-9 %) 63.2 55.2

C/N tt 7.2 50.5 34.6
ARSI 84 | 30 | 38

KER (¥#) kg 4729 mg) 0.53

BRI TN (kg %4720 mg) 1.4

O#F (% kg 4729 mg) 2.6

0 (¥ kg 4729 mg) 55

= (kg 4720 mg) 120

7 na s (i ke 4720 mg) 40

8 (z#) kg 472V mg) 440

g (%4 kg 4729 mg) 920
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b A < AR LI < R
2EHR (WYY %) 2.0 LAk JA 1.3 2.1
U otg (4 7=0 P205%) 2.0 LAk JA 1.2 2.0
Z1Y (H7- 0 KeO%) 1.0 1.9
fIK (F47- 0 Ca0%) 2.4 2.8
TTY Gy (R HT20 %) 25 LT JA 1.5 2.0
erFE (WS %) 32 46
g (B4 7-9 %) 35 LI E JA 47.1 66.0
C/N tt 10 LT JA 24.7 21.2

ARy R [ BOBAFJA | 254 | 25.4 |

KR (Rz#) kg 472V mg) 2 LR 0.17 0.11
B RIULA (kg %720 mg) 5LLF 0.5 0.6
OF (¥ kg 4729 mg) 50 LLF 3.5 2.5
& (% kg 4729 mg) 100 LA T 33 15
=y (kg %720 mg) 300 LLF 34 34
7 (88 kg 4720 mg) 500 LA T 16 13
8 (§z¥) kg %47~V mg) 600 LL T~ JA 400 300
Hish (#2%) kg 4729 mg) 1,800 LL F JA 960 710
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