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Incineration Technology of Bone Waste Using Thermal Plasma
Woo-Hyung Kim, Bong-Soo Kim, Sang-Won Han, Ho~Beom Ki, Jae-Qu Chae.
ABSTRACT
The meat consumption produces a lot of bone waste everyday. Dumping bone waste
without treatment results into environmental hazards. Conventional treatment by
pyrolysis is slow, inefficient and produces hazardous by-products. In the work, an
investigation of bone waste incinerated using thermal plasma technology is presented. A
high temperature arc plasma torch operated at 33 kW was employed for the
experiments. Bone waste was incinerated to remove the infectious organic matter and to
vitrify the inorganic matter using plasma torch. Bone waste was reduced its 2/3 weight
after the treatment. The process was highly efficient, economical, convenient, and fuel
free. This method could be used as an alternative method for disposal of bone waste,
small infectious animals, hazardous hospital waste, etc.
Key Words @ Thermal plasma(® Z2%vu}), Plasma torch(ZF#Zvt E3|), Energy
Dispersive X-ray Spectroscopy(EDX), Scanning Electron Microscope(SEM)
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Table 1 Experimental parameters
Input power 33kW
Air flow rate 180L/min
Cooling water flow rate 7L/min
Temperature inside the chamber 3000K
Operating time Tmin

Fig. 3 Plasma torch and plasma
reaction chamber used in experiments
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Fig. 4 The bone samples before

treatment (@) and after high
temperature plasma treatment (b}
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Table 2 Composition of the fresh bone and
the plasma treated bone

M Q
Element atomic % c/ P/ O/

Ca Ca Ca

Sample
C P Ca O

Fresh bone 28.7 29 19 665 151 15 350

Treated for 104 94 107 647 14 09 60
4 min

Treated for oo 101 184 626 04 07 34
7 min

Fig. 5 SEM images of the samples
including fresh bone (a), bone treated
for 4 min (b), and bone treated for 7
min {c).
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