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Table 1. Results of meat bone meal analyses
Elemenis and properties Units  Analytical values Methods of measurements
Nitrogen wt% 10.52 TCD detection of combustion gas
JIS-K-0102 46.3.2 Decomposition of sample
Phosphor witZs 4,07 by H2S04 and HNOs
Potassium wit% 0.48 Atomic absorption spectrophotometry
Carbon wi% 44.09 TCD detection of combustion gas
Hydrogen wi% 5.22 TCD detection of combustion gas
n-Hexane exiracts wt% 11.15 Soxhlet's extraction
Total residue of evaporation wt% 94.3 105°C drying
Ignition residue wt% 25.6 600°C heating for 3hrs.
Higher heating value’ J/g 17200 JIS-K-2279 Calorimetry
Lower heating value J/g 16000 JIS-K-2279 Calorimetry
700 ——
{ j::::=ii2:;;;;"] g//Qualtz tube
,J T s o8 ] Thermocouple

Xylene trap

Fig. 1.

Pure nitrogen

Experimental apparatus for the carbonization.

Qualtz tube : 18 mm 1.d. X700 mm length, length of sample packing layer : 140mm.
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Fig. 2. A TGA result of meat bone meal.
Argon atmosphere, Rate of temperature increase : 20°C/min.
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Fig. 3. A DTA result of meat bone meal.
High purity nitrogen atmosphere, Reference standard sample : Aluminum oxide, Rate of

temperature increase : 20°C/min.
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Table 2. Experimental results of meai bone meal carbonization
Weight decrease of Distribution of elements on the bone . Adsorption
char surface Specific
" . samples on valug of
Conditions of carbonization L surface area . .
carbonizing p K N ca O/C (M?/q) ioding
(W1%) (Wi%) (Wi%) (W%) (%) ¥ (mgrg)
(1}500°C for 1hr in nitrogen :
atomsphers 60 _ 2.0 5.0 18.0 1.3 0.44 60 70
{2)800°C for 1hr in nitrogen
atomsphere 67 1.5 4.1 18.4 12,2 0.46 48 55
{3) Air dosing after 800°C
heating for 1hr in 61 1.7 7.4 18.2 11.1 0.22 70 100
nilrogen atomsphere
Table 5. Results of the bone char analyses
- Elements and properties Co?gitions o{zc):arboni?%lon Methods of measurements
BET specific surface  (m%/g) 60 48 70 2 points plotting method
Adsorption value of  (mz/q) 79 5 100 Gravimetry, JIS K 1474-5.1.1.1
TN (wi%) 5.0 4.4 47  TCD detection of combustion gases
TP (wt%) 13.1 9.8 10.7 Ammonium molybdate method
K (wt%) 0.9 i.2

09 Atomic absorption spectrophotometry
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Fig. 4. SEM images and phosphor distribution patterns by EPMA of the bone char carbonized at
800°C in air dosing nitrogen atmosphere (Photo 1) and a merchandised bone char (Photo 2).
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Production of High Quality of Bone Char from Dead Dalry Cattle
Bodies as a Resource Circulating System
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A new producing method for producing a high quality bone char as fertilizer and adsorbent was studied
for the purpose of treating meat bone meal prepared from dead dairy cattle bodies which were not submitted
to BSE inspections. The criteria of the new method for bone char production is carbonization without any
phosphor vaporization and with sufficient specific surface area. Phosphor was vaporized by anaerobic
carbonization in the form of hydrides, and litile increase in its specific surface area was abserved, too, in
these conventional carbonizing methods. Phosphor vaporization was considered to be suppressed, and
surface area increased adjusting the atmospheric redox level. In carbonization at 800°C, considerable
differences in the surface phosphor distribution and in the surface area were observed between nitrogen and
air dosing nitrogen atmosphere. Carbonized products with duplicate functions, such as bone char for
fertilizer and adsorbent, are expected to be relatively easily made from dead beef catile bodies or meat bone
meal by redox condition adjustment of atmosphere in the furnace.
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