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Abdract - In this sudy, a method for CO reduction using char-cod combugtions was developed with lignin
and glycerin as combusgtion improvers. The rdationship between CO emission and the combustion improvers
was confirmed by measuring the CO concentration. The experiment to determine the combustion charac-
teristics was conducted using glycerin, which shows high combustibility a low temperatures, impregnated
with lignin, which has a specific surface area. The combugtibility, volatility, and CO concentration were
measured using thermo-gravimetric andysg(TGA), and gas chromatography-mass spectrometry(GC-MS).
This study presents the optimal CO reduction ratio, which occurred when the combudtible meterid contained
a 20% blend of combugtion improvers. This resulted in a 20-30% CO reduction rate compared to that
achieved with norma char-cod.
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Fig. 1. The suicide rate of South Korea (2004~2014)
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2—4, GC/MS(Gas Chromatography-Mass Spectrometry)
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Fig. 2. Schematic diagram of BCCP combustion
experimental apparatus
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Fig. 6. The comparison of structure surface of lignin
with temperature increasing
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Table 2. CO reduction ratio with blending biomass combustion improver

200mg (2heper 1 4 49)

400mg (2Feher 270 e H9)

BCCP 10% 129%(3,230ppm — 2,832ppm) 9%(4,256ppm — 3,857ppm)
BCCP 15% 18%(3,230ppm — 2,645ppm) 16%0(4,256ppm — 3,589ppm)
BCCP 20% 29%(3,230ppm — 2,284ppm) 25%(4,256ppm — 3,208ppm)
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Table 3. The effects of carbon monoxide exposure
Concentration Symptoms
35ppm(0.0035%) Headache and dizziness within six to eight hours of constant exposure
100ppm(0.01%0) Slight headache in two to three hours
200ppm(0.02%) Slight headache within two to three hours; loss of judgment
400ppm(0.04%) Frontal headache within one to two hours
800ppm(0.08%) Dizziness, nausea, and convulsions within 45 min; insensible within 2 hours
1,600ppm(0.16%) Headache, increased heart rate, dizziness, and nausea within 20 min; death in less than 2 hours
3,200ppm(0.32%) Headache, dizziness and nausea in five to ten minutes. Death within 30 minutes
6,400ppm(0.64%) Heedgche and dizziness in one to two minutes. Convulsions, respiratory arrest, and degth in less than
20 minutes
12,800ppm(1.28%) Unconsciousness after 2-3 breaths. Death in less than three minutes

Table 4. The expense calculation of charcoal using biomass combustion improver
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