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A carbonization of food wastes produces less moisture, less volatile compounds and more fixed carbon than
a hot air drying process. This is due to relative higher efficiencies of water removal mechanism and vol-
atilization phenomena. The removed water includes surface water, interstitial water and water bounded inside
food wastes. The moisture contents were reduced by 4.28%, the volatile compounds were decreased by 15.3%
and the fixed carbon contents were increased by 6.56%. The carbides produced from the carbonization of food
wastes at 50°C were proved to be effective as fuel aids with heat capacity of 2,781 kcal/kg. The carbides
showed pH range of 8~9.5 and the salt contents were about 1% that is a little higher than that of the original
material. This is because the organic salts, which were converted into tar and re-adsorbed in the carbonization
process, contributed to a higher salt contents of carbides. This dightly increased salt contents in carbides
exhibit no potential harm to functiona aspects as fuel aids. The carbides contain 178 ppm lead, 97.3 ppm chro-
mium and 3.3 ppm cadmium that are by far below the standard limits suggested for the heavy metal contents

of compost.
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1. Hopper and Screw Feeder 6. Thermocouple 11. Hot Filter

2. DC-Motor Controller 7. Heat Jacket 12. Char Collector

3. Nozzle 8. PID Controller 13. Condenser

4. Screw Feeder 9. Superheated Steam Generator 14. Condensed Liquid Collector
5. Carbonizer 10. Chiller 15. Gas Flow Meter

Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Approximate and ultimate analysis of food waste

Approximate analysis[wt%] Ultimate analysis[wt%, dry basis]
Moisure Volatiles Fixed carbon Ash C H 0 N S
80.64 10.71 1.86 6.79 49.61 6.71 38.86 4.82 0.00

N

BIUROM, B 8%, A wHeLe] YFE A9 AIOIE olsh A AAE wol Pgol =
P 10718k 18602 VIebich U3 SiEe A & A Rsbie s QA4 olelw B
Sig sbdiel A ZHE C7h 4961% 07h L WAk & Bael U Ay & ok
3886%2 TS sk B okAE R

F = SO g A EAEHA k2 AoE Yehd 3.2. Etsl2o| E2|SIEHY =

goprach 7o AHELE e %2 Aoz W 5UYT SHER HES olgsle] dukel Az

e 2790 105+5°ColM dFAZS AxED wsle] 3
SAEF AVNES T 4714 HIIEe] wdg Hzzow deixl 500°CoM AAHE BEtEe] IR

S Table 29 YeERAUT) Table 2004 HiE vlel 2+ A A= v)wsle] Fig 29 (ol YeAAC). Fg. 2
| S2EF 7B A7 wet 2jolg Holal o] (a)ellA] EHe niel o] zAxEl nlste] skEe]
o 7ord=FHHV)YS <F 3,300~4,800 kcal/kg® TFELE 4.28%, 3RS 15.3% SRoH vAEAE=
2 uwE e 7S Uehlle Zo® AT I 656%, 3ES 12.75% =4 UETh o)A e
U F7o] 2249 A3t AYUIHFAIHV)e 4 A XAHSFE X33 interstitial water 2 bound
$- 177~418 kecalkge 2 A s}A AdFo] Woxle  water?] 77} @3k AcA wyse A 3

A & T AT gl AR AR skrse] o] AAEY] WEeR ddEnh B, it A
o W W} s Sle A9 5 A
Table 2. Heating value of various organic sample ealo] 79 At B wet eslaae] 2
Samol Heatinf Value(kcal/kg) 3 AR LT 71gubale] MR EslE] I’_XJEH: 3}
amples
P HHV LHV 8 2 Fug 5ol BF ey F2d yd Haz
No. 1 44319 4112 71z0] ZAEIA] gkol AslE] b}, e} 2w
Food Waste No. 2 4797.1 417.5 Hog dgar AME] g3t BalEe rjEzALe
No.s o923 1768 AuE w AY 0% ole, TAE: FF Ha
Sawdust 4045.3 - 10% o)Ao]m Ao & m %7]\_—_ z20] 7o) =
Sewage Sludge 2879.7 151.4 ]O]O]: 6.]_1:} :L‘j/iqr Oj_ i’}\‘] ﬂ’@j—g_/] 7};{]
50 - 50 -
40 40
30 1 30
& &
H H
20 20 -
10 - HDrying 10
M Carbonization .
0 - T T T 0+ T
moisture volatile  fixed carbon ash C H N o s
(a) Approximate analysis {b) Ultimate analysis

Fig. 2. Approroximate and ultimate analysis of char collected from food waste
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Fig. 3. pH and NaCl of carbide recovered at 500°C.
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Table 3. Heavy metal concentration of carbide recover-
ed at 500°C

Char No.
No.1 No.2 No. 3

Cd mg/kg 3.6 3.1 33 33
Pb mg/kg 183 172 179 178
Cr mg/kg 100 93 99 97.3
CN mg/kg 8.6 9.3 8.9 8.9
As mg/kg 5.2 4.8 5.1 5.0
Hg mgkg  0.04 0.04 0.03 0.04
Zn % 0.14 0.13 0.14 0.14
Cl mg/kg 360 362 362 361

Mean

name unit

(b) NaCl
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