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Co-Compost Production from Sewage Sludge Mixed with

Vegetable Wastes and Scum
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Abstract: The objectives of the study were to determine the physical and chemical characteristics of
co-composts and their quality. The co-composts were produced from residue wastes (sewage sludge from
domestic wastewater treatment plant, vegetable waste and scum) as an alternative for recycling and reducing
solid wastes. The study was consisted of 3 experiments: experiment 1) sewage sludge : vegetable waste,
2) sewage sludge : scum, and 3) sewage sludge : vegetable waste : scum. The total weight of all experiment
was 14 kg. The result showed that after composting composts (56 days) had the residual weight of experiment
1, 2, and 3 reduced to 2.47 kg, 11.09 kg, and 3.07 kg, the pH 8.71, 5.44, and 6.91, total organic carbon 26.16 %,
49.40 and 31.84 %, C:N ratio 16.56:1, 88.22:1, and 20.91:1, respectively. In addition, the highest degradation
rate was found in the experiment 1 followed by experiment 3 and 2. The major nutrient and heavy metals
(Cu, Cd, and Pb) of the finished compost were observed to meet the compost standard of Land Development
Department. The percentage of N, P and K in experiment 1, 2, and 3 were 1.58 - 2.32 - 2.19, 0.56 - 0.98 - 0.50
and 1.52 - 1.96 - 2.00, respectively. The findings suggested that the compost of experiment 1 and 3 might be
suitable for soil amendments.

Keywords: Co-compost production, sewage sludge, vegetable wastes, scum
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(1C) scum

(1D) composter tank

Figure 1 Preparation of waste materials and composter tank

Table 1 Amount of mixed waste materials for the experiment

Type

Experiment

Volume (wet weight, kg)

Proportion

Sludge Vegetable Scum
waste
1 Sludge : Vegetable waste 2:5 4 10 -
2 Sludge : Scum 2:5 4 - 10
3 Sludge : Vegetable waste 2:41 4 8 2

Scum
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Table 2 Physical and chemical characteristics of waste materials

Type of materials

Parameter

Sludge Vegetable waste Scum
Density (g/cm’) 0.85 0.35 1.00
Moisture content (%) 82.00 93.00 51.00
pH 6.63 5.92 4.35
Fat oil and grease (%) * * 92.00
Total organic carbon (%) 30.00 47.90 55.00
C:N ratio 9.55 31.72 49.11
Total Kjeldahl nitrogen (%) 3.14 1.51 1.12
Total phosphorous (%) 0.83 0.36 0.01
Total potassium (%) 0.02 1.86 0.02
Cu (mg/kg) 655.00 3.25 7.25
Cd (mg/kg) 0.50 ** **
Pb (mg/kg) 45.50 1.50 1.00

*not measured
** referred to detection limit of Cd
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(2A) co-compost of experiment 1 (2B) co-compost of experiment 2 (2C) co-compost of experiment 3

Figure 2 The finished composts (56 days)

Table 3 Physical and chemical characteristics of co-compost before composting (0 day) and after

composting (56 days)

Average + S.D.
Parameters Experiment 1 Experiment 2 Experiment 3
(Sludge : Vegetable (Sludge : Scum) (Sludge : Vegetable waste
waste) : Scum)
Moisture content (%) Before 88.79 £ 0.79 54.72 + 0.65 86.54 + 1.04
After 69.83 + 1.46 20.53 £ 0.36 65.95 + 0.25
pH Before 5.568 +0.28 5.09 £ 0.25 5.14 £ 0.05
After 8.71+£0.17 5.44 +0.33 6.91 £0.33
Total organic carbon (%) Before 37.10£0.85 47.24 + 017 47.03 £ 0.60
After 26.16 £ 0.19 49.40 £ 0.33 31.84 +0.33
C:N ratio Before 26.07:1 34.33:1 31.50:1
After 16.56:1 88.22:1 20.91:1
Total Kjeldahl nitrogen (%) Before 1.42 £0.02 1.38 £0.05 1.49 £ 0.07
After 1.58 + 0.04 0.56 + 0.02 1.52 +0.11
Total phosphorous (%) Before 1.29 £ 0.07 0.79+£0.04 1.18 £ 0.03
After 2.32+0.59 0.98 £ 0.04 1.96 + 0.10
Total potassium (%) Before 1.83 +0.66 0.23 £0.03 1.51 +0.22
After 2.19+0.05 0.50 £ 0.05 2.00 = 0.01
Cu (mg/kg) Before 238.22 + 0.01 115.15+0.03 147.86 + 0.01
After 372.86 £ 0.12 101.17 £ 0.09 263.45 +0.10
Cd (mg/kg) Before 0.98 £ 0.03 0.84 +0.03 0.92 £ 0.03
After 1.03 + 0.01 0.86 + 0.01 0.96 + 0.01
Pb (mg/kg) Before 2.39 +0.07 2.31+£0.08 2.39 +0.09
After 2.48 +0.05 2.35+0.05 2.41 +£0.05
Mass (kg) Before 14 14 14
After 2.47 11.09 3.07
Degradation rate (%) 82+ 0.81 20 £ 0.45 78 +0.12
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Table 4 Major nutrients of the finished composts (56 days)

Experiments %N %P,0, %K,0
Sludge : Vegetable waste 1.58 2.32 2.19
Sludge : Scum 0.56 0.98 0.50
Sludge : Vegetable waste : Scum 1.52 1.96 2.00
Standard** >1.0 >0.5 > 0.5

** Quality compost standard of Land Development Department
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