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ABSTRACT. The physical and chemical characteristics of solid organic wastes from paper and pulp
industries, tanneties, and food processing industries were studied with regard to fertilizer value as
well as humus sources as a rational method of waste utilization.

The pulp and paper mill wastes containing low mineral nutrients but high lignin may be
utilized for soil amendments through humus preparation. Chemical trestment sludges of tannery wast
water contained appreciable fertilizer nutrients and liming materials, but utilization as fertilizers or soil
amendments depends on the pollution effect of high chromium content, which has not keen well
understood. Food processing wastes may be utilized as organic fertilizers or micronutrient sources for
plant. Some wrstes containing high water-soluble sugars or lower C/N ratio than 20 may ke utilized
as additives for rapid humus preparation.
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Table 1. Chemical compasition of industrial solid organic wastes with regard
to feriilizer sources (dry weight basis).

Acidity %
or
Alkalinity* T-N NH,-N NO,-N P,0; K,0 Ca0 MgQO C/N ratin

Samples pH

Pulp and Paper Mill Wastes

1. White water studge 2.8 120 6.26 0.02 0.0t 0.02 0.02 10.00 2.83 147
2. Black Kiquor residue 10.0 140 0.12 0.06 0.05 0.04 0,15 0.13 0.51 388
3. Reevdled paper sludge 6.3 — 0.26 0.13 0.08 0.06 0.16 0.37 1.13 129
4. Bark 4.7 —_ 0.29 0.08 06.03 0.03 0.06 0.34 0.48 170

Average 7.7 130 0.21 0.07 0.04 0.04 0.10 2.71 1.2¢ 209

Tannery Wastes
5. Chemieal treaiment sludge (I) 7.2 1.62 0.02 0.01 0.10 0.28 4.19 3.38 16

6. Chemical treatment sludge(I) 8 7 95 1.87 0.04 0.01 0.03 0.30 4.53 4.05 8
95

Average 7.9 1.73 0.03 0.01 0.07 0.20 4.36 3.72 12

Food Processing Wastes
7. Beer meal 5.9 — 3.33 0.04 0.02 0.48 0.21 0.37 0.63 12
8. Hop meal 5.9 e 3.09 0.05 0.01 0.23 0.01 2.06 0.32 14
9. Tapioca meal 4.8 3 1.26 0.02 0.01 0.13 1.13 0.95 0.54 29
10. Coffee ground 3.0 1 1.59 0.04 0.02 0.01 0.06 0.15 0.26 35
‘11. Activated sludge (yeast) 7.4 — 0.60 0.05 0.01 1.29 0.55 5.95 0.70 14
'12. Activated sludge (soy sauce) 6.3 — 1.99 0.05 0.02 0.44 0.16 2.12 0.04 15
13. Hydrolysis residue(soybean) 1.5 50 2.77 0.18 0.06 0.07 0.08 0.37 ©.43 17
14. Hydro]ys s residue (gluten) 1.6 40 4.43 0.84 0.02 0.11 0.8 0.i1 0.51 13
15. MSG waste water residue 3.3 131 902 501 0.16 0.34 824 0.38 1.60 4
16. Waste active carbon 4.7 3 1.66 0.03 0.01 0.20 0.06 6.36 0. 46 24
Average 4.4 38 2.97 0.63 0.03 0.33 1.14 1.87 0.55 18

» Acidity or alkalinity is reported as CaCO; mg per gram samples.
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Table 2. Chemical composition of industrial solid organic wastes with regard to micronutrient
sources as well as pollution potential of heavy metals{dry weight basis).

Soluble ppm
Samples salts
(%) Na Zn Cu Mn Fe Cr Cd Pb
Pulp and Paper Mill Wastes
1. White water sludge 1.4 004 173 278 167 422 ND* — —
2. Black liquor residue 22.83 19.20 16 2% 69 205 N.D, — —
3. Recycled paper sludge 0.17  0.05 1,600 64 53 2,305 N.D 2 76
4. Bark 0.06 0.03 9 11 4 201 N.D - -
Average 6.13 4.83 450 95 81 938 N.D 2 76
Tannery Wastes
5. Chemical treatment sludge(I) 1.62  0.12 1,055 30 30 6% 2,334 1 88
6. Chemical treatment sludge(II) 1.71 0.55 175 75 96 3.326 8,422 6 112
Average 1.67 0.34 615 53 63 2,008 5,378 4 100
Food Processing Wastes
7. Beer meal 0.59 (.02 3 11 806 109 N.D — —
8. Hop mesl 0. 40 0.05 275 160 23 195 N. D — —_
9. Tapioca meal .10 0.02 423 33 33 152 N.D —_ =
10. Coffee ground 0.82 0.10 266 51 26 184 N.D — —
11. Activated sludge(yeast) 108 0.25 444 222 539 101480 N.D 3 12
12. Activated sludge(soy sauce) 0.33 0.14 764 403 117 4,327 N.D N.D. 81
13. Hydrolysis residue(soy bean) 23.39 8.08 58 66 28 521 N.D ND 75
14. Hydrelysis residue(gluten) 12. 90 0.15 73 38 22 131 N.D —_ —_
15. MSG waste water residue 21.16  0.57 15 23 103 171 N.D — —
16. Waste active carbon 0.46 0. 09 407 61 51 417 N.D -— —
Average 6.22 0.9 273 107 175 10,769 N.D 1 89

* N.D. denotes non-detectable.
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Table 3. Physical properties and chemical composition of industrial salid organic wastss
with regard to preparation of humus(dry weight basis).
St ik % o
mples ensity pgoie- Volatile Ether Femi-  Cellu. . .
(-g/ec) ture Ash solids T-C  BDCx extract Sugar  Starch celluloce lose Ligain
Pulp and Paper Mill Wastes
1. White water sludge 0.67 48.6 63.0 37.0 22.9 186 4.9 - — 63 183 7.3
2. Black liquor residue G. 89 - 52.0 48.0 47.9 27.3 0 0.8 14.0 2.2 3.3 238.3
3. Recycled paper sludge 0.20 15.7 18.6 814 33.0 31.3 59 - - 10.4 47.9 18.9
4. Bark 0.22 14.4 4.8 95.5 49.5 49.1 4.9 2.1 1.6 71 43.6 43.2
Average 0.49 26.2 34.6 654 38.3 3.8 5.2 1.5 7.8 6.5 28.3 24.4
Tannery Wastes
5. Chemical treatment sludge(I) .74 57.1 50.5 49.5 25.6 19.7 13.5 - - 3.8 16.0 17.3
4. Chemial treatment sludge (II) 0.70 168 61.4 386 15.6 9.0 01 - - .8 - 6.0
Average 0.72 36.9 55.9 44.1 20.6 14.4 6.8 2.3 10.0 16.7
TFood Processing Wastes
7. Beer meal 0.40 62.6 4.7 9.3 39.9 38.3 119 0.3 3.6 16.2 47.2 15.2
8. Hop meal - 72.1 4.4 9.6 44.6 39.1 4.8 .2 - 309 54.0 2.1
9. Tapioca meal 0.45 59.3 10.5 89.5 36.7 35.5 4.5 2.5 1.1 23.7 35.9 7.8
10. Caffee Ground 0.54 57.3 2,8 97.2 §57.8 43.7 22.1 - - 15.4 45.5 7.5
1. Activated sludge (yeast) 0.76 15.2 782 2.8 21.0 201 3.3 0.2 09 1.9 107 2.2
12. Activated sludge (soy sauce) 0.72 19.3 50.1 49.9 290.2 20.9 5.7 - - 0 12, 8 23.3
13. Hydrolysis residue (soybean) 0.37 31.9 12.1 87.9 48.1 121 01 0.2 g 8 9.3 698
14. Hydrolysis residue {gluten) 0.25 22.7 4.8 952 57.2 3.0 0.9 - - L5 89 722
15. MSG waste water residue - - 17.5 825 319 6.1 0.9 1.9 7.4 - 18.2 31.3
16. Waste active carbon .54 37.1 28.0 72.0 40.2 23.9 1.1 84 6.2 0 4.8 49.5
Average 0.50 41,9 21.3 78.7 40.7 28.7 55 1.9 5.0 102 24.7 28.1

. Biodegradable Carbon
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