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The objectives of this research were 1) to apply the tobacco waste residues as major nutrient
sources for community-based composting and 2) to investigate the effectiveness of negative pressure
mode composting and compost quality for agricultural use of toxic free farming groups of On-Tai
municipality, Chiang mai. Two exterior composting piles (1 ton/pile) with dry weight ratio of tobacco
waste residues: dry leaves at 300:300 kg (1:1) amended with the organic fertilizer pellets as an inoculum
of about 5% per pile (wt,db) were demonstrated. The initial condition of the C/N ratio and moisture
content was controlled of 20-25 and 60-65%, respectively. Changes in the physical and chemical
properties of the compost were monitored throughout the study (60 days) and the cost-benefit analysis
of negative pressure mode composting was also examined. Results revealed that the tobacco waste
residues were comprised of high content of the N (3.08%) and organic matter, whereas the content of
heavy metals (Pb, Cr, Hg) found was low (<0.05 mg/kg). The performance of negative pressure mode
composting rapidly achieved the thermophilic temperatures and leveled off at 61.7-63.0°C for 36 days.
The final quality of compost was acceptable according to the recommended Thai standard criteria
regulated by Department of Agriculture of Thailand (2548/2551 B.E.). The application of negative
pressure mode composting offers the average production rate of compost of about 12 ton/year (wt,db),
while the payback period and the cost per kg-compost are 1.36 year (16.32 month) and 0.75 Baht/kg-

compost.
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Table 1 Physical and chemical characteristics of composting materials

Properties Experimental materials
Tobacco waste residues Bulking agent
Bulk density (g/cm?) 0.87 0.84
Moisture content (%) 12.01 18.34
pH 6.06 6.79
EC (dS/m) 1.96 0.13
N (%) 3.08 1.29
C (%) 40.23 50.19
Ash (%) 27.58 9.66
C/N 13.23 38.46
Pb (mg/ke) <0.005 -
Cr (mg/kg) 0.008 -
Cd (mg/kg) 0.021 -
Hg (mg/kg) <0.005 -

Note: The values are means in duplicates

Figure 2 Negative pressure mode composting system
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Table 2 Properties of final compost produced from tobacco waste residues

Parameters

Compost (tobacco waste residues)

Size (passing sieve 12.5x12.5 mm) of particle (%)

Moisture (%)

Stones and other consolidated mineral
Foreign materials (glass, plastic, metal)
Organic matter (%, by wt)

pH

C/N ratio

EC (dSm™)

N (%, by wt)

P,Os (%, by wt)

K,0 (%, by wt)

Germination index (GI,%)

100

30% (after curing)
none
none
52%

8.4
6.2-6.4
0.46 dSm™
4.6%
0.4%
5.8%
86%

Note: The values are means in duplicates
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Table 3 Cost estimation for system and equipment

Descriptions

System installation (2 Piles)

No. Baht
PVC & 4 in (class 8.5, 4 m) 1 pcs 629
PVC & 3 in (class 8.5, 4 m) 2 pcs 750
PVC ball valve & 4 in 1 pcs 300
PVC ball valve @ 3 in 2 pcs 560
PVC reducing socket & 4 in to & 3 in 2 pcs 94
PVC three way elbow & 4 in 2 pcs 198
PVC cap & 4 in 1 pcs 110
PVC elbow & 4 in 2 pcs 198
Triangle steel bracket with PVC net (1.70 m) 2 set 2,000
Blower 1/2 hp (max. air flow rate 250 m*/h) 1 set 5,500
Electric wire VCT no.2 x 2.5 BCC (50 m) 1 set 2,060
Electric control cabinet 1 set 800
Sun shade net (20 m) 1 set 700
Miscellaneous other material - 1,000

Total - 14,899~15,000

Cost estimation was based on the year of 2016-2017. Total cost estimation was approximately 15,000 Baht (2 Piles).
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Table 4 Cost-benefit analysis of negative pressure mode composting (2 piles)

ltems Baht
Fixed capital investment
Equipment 15,000
Building 25,000
Total 40,000
Annual operating cost (Baht/year)
Electricity (3 Baht/unit/day x 60 day/time x 5 time/year) 900
Labor (4 person/time x 300 Baht/day/person x 5 time/year) 6,000
Organic fertilizer pellets (300 kg/yr x 7 Baht) 2,100
Total 9,000
Yearly income (Baht/year)
Quantity of compost (kg-compost/year) 12,000
Price of compost (3 Baht/kg-compost) 36,000
Payback period (year) 1.36
Operating cost per kg-compost (Baht/kg-compost) 0.75

Cost-benefit analysis was based on two piles of composting operation.
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