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Abstract

This study was conducted to examine the possibilities to utilize the mixture of domestic and organic wastes from B-city as
a fuel. All types of mixing ratio for uncarried waste, sludge cake, and food waste were found to generate heating value with
6,000 kcal/kg, and in case of sludge cake the concentration of toxic substance produced was found to be decreased as air-fuel
ratio and temperature were increased. It was noted that toxic gases such as CO, NOx, and SOx were observed below con-
centration of emission standard, and temperature inside the incinerator was stabilized at 2 of air-fuel ratio and 800°C. It was
observed that a heating value of 6000 kcal/kg generated using RDF(Refuse Derived Fuel) was appropriate to utilize a fuel if a
complete combustion was attained.
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Fig. 1. Experimental apparatus of small-size incinerator used
in this study.
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Table 1. Analysis of heating value and constituent
Moisture (%) FS*(%) VS**(%) Heating value (kcal’kg)
Sludge cake 75.87 12.95 11.18 2,912
Food waste 823 14.72 2.98 3,000
D incineration facilities 47.2 46.1 6.7 2,512
H incineration facilities 41.9 50.1 2,470
M incineration facilities 46.9 46.7 6.4 2422
Viny! plastic - - 7,500
Wood - - 4,500
Paper - - 3,000

*FS: Fixed solid (2134 78-83)
**VS: Volatile solid 3124 Z&E4)
TS(total solid) = F$+VS

Table 2. Chemical analysis of hazardous materials from cach

Table 3. Change of heating value depending on the mixing

facility ratio of each waste
Cu Pb Cd Cr Zn Mixing ratio
. . . Heating value
? 2‘;‘5’;;:1“ 02429) ND )\ 004911 ND | ND Vi(r:zllloi)faétic: Food wasteSludge cake (kcfl/kg)
. - Paper}
H ’;z‘l'l‘lir::m 04013| ND |00606| ND |2.9414 5 5 6010.2
M gﬁﬁffeas“m 03415| ND |00626| ND |0.7551 20402 3 : 6.120.34
i 3 5,934.22
noSowge | an | s | 36 | 153 | 850 2 2 7,000.02
5:2:1 3 i 7,314.22
1 3 7,000.00
L I 71ES SekrAElge] sludge cake® FEIEE 2 2 6,588.41
B4 432 i HAZEY 9 sludge cake®) 1:5:2 3 1 6,955.10
Egargom 98 okl 29mgkee] AEYRoH, & 1 3 6,312.14
I AFL BE ABOAM HEFA Fck 2 Al 5 3 7.452.83
A EAZ] AREE sludge cakes ', 789 B 5300 3 " 721189
7t BRFANE 2FBRe A0E VER} djgo] g :
) e Aow WoE, : ’ e
2 2 6,130.44
3.2. BIRIH|E , Sluge Cake ¥ Food Waste & 0:5:3 3 ! 6,724.59
BF A} widE 1 3 6,052.88
Table 3& food waste, sludge cake ¥ £ZPF Y
w7159 E5E e dgss EAsl] YeEpiigl
ok W 71 EF sludge cake, food waste?] HEHS 2 28 7153 6,000 keabkgol el LE S Ve

5,934.22 keal/kg~7,452.83 keallkg®  LFEFRETE. Wood
vinyl-plastic : aper : food waste : sludgeE  2:4:2:1:39]
HgR e AL A YA E3Ee Azt
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Fig. 2. The change of CO(g) concentration with time at
different temperatures with fixed mixing ratio
(5:3:0:2:2).
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Fig. 3. The change of CO(g) concentration with time at
different temperatures with fixed mixing ratio
(5:2:1:2:2).
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Fig. 4. The change of SOx(g) concentration with time at
different temperatures with fixed mixing ratio
(5:3:0:2:2).
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Fig. 5. The change of SOy(g) concentration with time at
different temperatures with fixed mixing ratio
(5:2:1:2:2).

HE 22k CO(g) g #4938k Fig 3¢9 vfehd
k. 600°CSE 800°CelA AZATE 10 minE<t LAHE
Al CO(gyl F=7F 2H2E 1 ppm, O ppmSE LHERSLTE
F4u7k 291 A%ele 600°CH 800°Cel AS-ole
4min A Al COg)e] =7t FH3] ol o] %
Ao Z Coe vt dadle 2R Ve &
A4y} ool Q3 COZHE WIE71E(50 ppm)
& UEthe Ao® Uit

7FAAE & wood: vinyl plastic : paper®] B &%
3:3:022 33 food waste$} sludgeE &3l RDF
E AR 27 288 AAT E9Y wood : vinyl
plastic: Paperd] W&% 5:2:12 3} food wastet
sludgeE &3l 47 A ¥iEET SOx¢ 4E-g ¥
o BAE Ay ge 7 Fig 4 9 Fig 5 o ver
Wk, SOxe] A3 EAEl vl dAEE Zols
AA Y, X Lot Fuld] wel Eebd ALvt o)

Agunolzed Al 20 A 5 &, 2011



56 TR - BSEE - BRDY - E

oA &7} REE, FUHTE HEAE s0x ¥R
7F #A dAskeE Aeg et
Sludge cake$}t food waste ¥ 4ZHF WiQlH| 7] E9]
EFH LS wood : vinyl-plastic : paper : food waste :
sludge®] 5:3:0:2:29} wood : vinyl-plastic : paper : food
waste : sludge®] 5:2:1:2:22 3}o] IA2%oA RDFE
a7t A HiESEE NOx®| A4E-8 443 Fig 6
F Fig. 791 Jerith NOxo AES soxshs o]
eIzl Wk Noxel BEt F7he A% v
HEP. 7l ERE] B seses £4%
2#71¢] E3F RDF &7+ Al 600°CS}F 800°C, FAH]
17 2 BE ez NOxe| MiZs]47)E =
80 ppmS FASHA] &2 Aoz Yehutth
Fig. 82 &4l RDF &7} A] A7t Wi &7k 4
Fo] 2rwiskes a2 ekt 600°C 800°CH
7358 vlasled BH, 2] AR B Al 2571 Yol
AA N 800°CY 7= 600°CET 57} $EFH 77}
A Aeje Akl AL AL & 5 Slrk Hg AR
el meh &2 5] 2wt s He
aREE AR Bl e mE e dge
A2 AL ¢ F vk a9 A9 600°Ce 800°C
FaRI7E 2 W a2 R 250t Yoxle ¥
ol A& Ao vEht ] 29 9§ 7R Rt
kgt He Ao® AdE. webA, Fan] 29 A7)
E WFL2ETE 800°CY S EA) &kl AAE1E]
sl 27} A] 7R F 2571 7P B EE Bl

2 eyt
4.8 B

D) 9RIA7)E, sludge 2 food waste?] FE S
ol wdaZo] 6000 keal/kge)d AHEE UL,

sludge®] 739 FAH S} 257} 245 WAHE &
A Fovt W& Aog yeini

2) B wWE7)E vwsle 2oke o),

800°CoA] F-<dH] 22 Xzl3tHS ol R3iEZ9 NOy
7} 71& o8k FEE WEEUTH B4 Azke] A

-

Hlgol s &7} Al &7h2 W 2 F8 7R Q
3= B4

3) RDFE Al A] LEo] 6000 kealkg ©1do=
538} sh7lol e AR ey

¢

J. of Korean Inst. Resources Recycling Vol. 20, No. 5, 2011

NOx concentration(ppm)
% 8

Time(min)

- 500C 1(5:3:02:2)
4800 1 (5:3:02:2)

—4600T 2(5:3:02:2)
~B-800T 2(5:3:02:2)

Fig. 6. The change of NOx(g) concentration with time at
different temperatures with fixed mixing ratio
(5:3:0:2:2).
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Fig. 7. The change of NOx(g) concentration with time at
different temperatures with fixed mixing ratio
(5:3:1:2:2).
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Fig. 8. The change of temperature with time inside the
incinerator.
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