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Abstract

Results for application of RDF(Refuse Derived Fuel) to selected wastes in metropolitan and small
and medium cities are as follows. The physical characteristics of waste are paper, plastic, food waste,
and so on. The proximate analysis in P city showed 20.2% of moisture, 71% of combustible material,
and 8.8% of ash on annual average. That in G city showed 31.6% of moisture, 59.5% of combustible
material, and 8.9% of ash. Ultimate analysis in P city showed 52.04% of carbon, 7.02% of hydrogen,
28.80% of oxygen, 0.66% of nitrogen, and 0.09% of sulfur. Heating value was 3,363 kcal/kg. Ultimate
analysis in G city showed 50.85% of carbon, 6.56% of hydrogen, 29.86% of oxygen, 0.79% of nitrogen,
and 0.12% of sulfur. Heating value in the G city was somewhat lower than that in the P city with
2,632 kcal/kg. Thus, application of RDF in metropolitan city was more effective than that in small and
medium cities. Heating value in mixture for the P city was lower than that in waste of the volume
rate waste charge system alone by 143 kcal’kg. In proximate analysis, moisture, and combustible material
were likely to be more adequate to RDF.
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Table 2. The physical characteristics of waste in P city
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Table 1. The Sewage treatment volume and Sludge pro-
ductions of in B city condition of P and G city

Population Wastqs Treatment and
illion) | Production | i osal methods
(mi (ton/day) p
. Incineration(1,000
P Ciy} 370 3,680 ton/d) & landfill
G city] 21 1312 Landfill
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Table 29} 3-8 thAHx| 9] P} GAl oA B S

(unit : %)

Season Comp. Foods Paper Cottons Plastics Wood Raber Glass Metals Briquet ect.
Spring 10.9 41.5 4.6 26.4 33 23 6.2 27 0.0 2.1
Summer 11.0 43.8 33 28.0 1.9 0.7 52 32 0.0 29
Autumn 8.7 41.8 6.0 35.0 1.0 1.3 32 1.9 0.0 1.1
Winter 9.1 41.8 25 13.5 15.0 4.7 3.9 2.8 0.0 6.6
Ave. 9.9 422 4.1 25.7 53 23 4.6 2.7 0.0 3.1
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Table 3. The physical characteristics of waste in G city (unit : %)
Season Comp. Foods Paper  Cottons Plastics Wood Raber Glass Metals  Briquet  ect.
Spring 10.5 337 7.0 33.7 12 2.9 6.4 2.9 0.0 1.7
Summer 13.9 40.3 4.5 30.8 1.0 2.0 5.0 1.5 0.0 1.0
Autumn 22.5 30.9 5.6 21.7 2.0 2.4 48 2.4 0.0 7.6
Winter 7.7 42.8 43 313 1.9 2.9 2.9 1.4 0.0 4.8
Ave. 14.5 36.7 5.3 29.0 1.4 24 48 1.9 0.0 3.9

ZFAZFE Y HI7E 1088 U Aoz,
FAAd AFE PAIY AS 2005 o]HQ)
14.2% 9} vlmabd tha wold 9.9% & Uehd Y
o aga Ad F AgH MY 2 11.0%
g vEie] B 5o 7IEE Aoz A47H
o AnH oz &7} 422%2 Jeho] 1R =3
ogo 2 wdeko] 6,500~9,000 kcalkgF £2 o4¥]

9] ASE S4B US%APEE o}F e Hog
vetgten, 53 732 225%% Yehdiioh A
HhEQ Ao 2AME PAY FASHA AF 36.7%,
EG2EH 29.0% 59 A2 et

32. HME(+E, 3 L J1HB)

&, A& 2 /M S vehls A ES RDF
F£4& Yehle F2% 92 £9 sliolt. &
FEol e AS F29 Hatet A AF ¢ &
B oA GHRFE T FAV YT 5 o=
Z 1)) RDF 7|3 E 10%0)5t2 733k 9ok,
Table 49} 5% HAE 235 Yeld Ao, PAY
ALE A5 $£20] 21.7%E YR Qo U
i 20%AFE el @ BE 202%E B4
ole 2006W% FEAuPA 242%VHiE i
we A%S YU B GAlY ASE dE
Fol 36.2%% YeEhR o, d i 31.6%E e

g ok

Table 4. Result of proximate analysis of the volume rate

waste charge system in P city (Unit : %)
Sﬂoncomp- Moisture Combustible Ash Total
Spring 19.3 71.0 97 100
Summer 20.4 70.6 9.0 100
Autumn 21.7 71.5 6.8 100
Winter 19.3 71.0 9.7 100
Ave. 20.2 71.0 8.8 100

Table 5. Result of proximate analysis of the volume rate

waste charge system in G city (Unit : %)
Sﬂionc"mp' Moisture Combustible ~ Ash  Total
Spring 279 62.9 9.2 100
Summer 36.2 53.3 10.5 100
Autumn 31.0 64.1 49 100
Winter 314 57.5 11.1 100
Ave. 31.6 59.5 8.9 100
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Table 6. Result of ultimate analysis and heating values
discharged from the volume rate waste charge
system in P city

Ultimate analysis(%) Heating

Items values

C H O N S Cl (kealke)
Spring  52.23 6.85 31.96 0.83 0.08 - 3,087
Summer 47.50 6.36 24.96 0.61 0.07 - 3,168
Ave. Autumn 54.83 7.50 26.40 0.62 0.06 - 3895
Winter  53.60 7.36 31.90 0.60 0.18 3,305
Ave, 52.04 7.02 28.80 0.66 0.09 3,363

Table 7. Result of ultimate analysis and heating values
discharged from the volume rate waste charge
system in G city

It Ultimate analysis(%) Heiliting
™ T a0 n s agme

Spring  48.14 6.35 31.63 1.49 0.10 0.10 2,808
Summer 49.40 6.18 31.10 0.48 0.08 0.09 2,472
Ave.Autumn 53.09 6.64 29.13 0.74 0.17 0.07 2,778
Winter 52.78 7.09 27.61 0.47 0.13 0.07 2,470
Ave. 50.85 6.56 29.86 0.79 0.12 0.08 2,632
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Fig. 1. Trend of proximate analysis value discharged from
the volume rate waste charge system in P city.
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Fig. 2. Trend of the heating values discharged from the
volume rate waste charge system and municipal
waste of industrial waste in P city.
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Table 10. Result of ultimate analysis and heating values
discharged from the volume rate waste charge
system and municipal waste of industrial waste

Table 8. Result of proximate analysis of the volume rate in P city (Unit : %,(Kcal/kg)
waste charge system and municipal waste of in- - - :
dustrial waste in P city (Unit : %) tems Ultimate analysis(%)  Fleating

H O N S (I (kealk

Sea P Moisture Combustible Ash _Total spring_ 49.83 6.52 34.91 0.69 0.12 - 3,088gl

Spring 13.9 71.9 8.2 100 summer 47.77 6.09 32.52 045 0.11 - 3,078

Summer ‘19.7 74.4 5.9 100 Ave.autumn - 50.93 6.65 33.22 0.57 0.11 - 3,391

Autumn 18.5 74.9 6.6 100 winter  51.76 6.90 35.75 043 0.16 - 3292
Winter 15.3 77.5 72 100 Ave. 50.07 6.54 34.10 0.54 0.12 - 3,212
Ave. 16.9 76.2 6.9 100

Table 9. Result of proximate analysis of the volume rate
waste charge system and municipal waste of in-

_Table 11. Result of ultimate analysis and heating values

discharged from the volume rate waste charge
system and municipal waste of industrial waste

dustrial waste in G city in G city (Unit : %,(kcal/kg)

Comp Mot - Ttems Ultimate analysis(%) %Z?l?;lsg

Season oisture Combustible  Ash Total C H 0 N s a (keallkg)
Spring 32.6 59.2 8.2 100 spring  48.48 6.61 31.72 1.33 0.12 0.08 2,567
Summer 34.6 54.4 11.0 100 summer 49.73 6.20 30.09 0.45 0.09 0.09 2,589
Autumn 31.9 59.4 8.7 100 Ave.autumn  51.28 6.55 29.67 0.84 0.14 0.07 2,623
Winter 32.5 57.0 105 100 winter  52.85 6.92 27.85 0.74 0.10 0.08 2,542

Ave. 32.9 57.5 9.6 100

Ave. 50.58 6.57 29.83 0.84 0.110.08 2,580




1186

7t}

53 vRHHE Fal7kAE AR R WA BE
AME SE 7HAVF A& AeE A4

21
=

4,

BN FAEAE A ggoz BEe
H71ZEEA 2 AdE AgAH7 B Y=z
A+e E3e] &3 RDF 7b5A ol tiste AES 2
3 gew e Ang Aok

2

2 dgFo] & Z2EH{FI 25.7%E 44 e
o] RDFell 2Ag £49 o] Hlund g2 A
o2 ettt F42EAQ GAl A2 AF 36.7%,
Eg2EHF{F 29.0% 59 A2 et

2) A EY AL PAE 8, 71EE 9 FEo
d HF 202%, 71.0% 2 8.8% & B vlmd He
F4g 2 JE a8 58 7FAEL YeEicin
GA 9 A$E 31.6%, 59.5% 2 8.9%S Ho AAH
o2 AAPE9 ASL RDFY EA7 Qe Aoz
AdEHY, HEA Fo] FAEARTE EIAA
9 Apole] whe} RDFO o A& AU Aoz B
1=

3) AAEAATRE PAAA B4, 4, 34, 2
A B o] Z+z} 52.04%, 7.02%, 28.80%, 0.66% =
0.09%% el g B2 3,363 kealkg g
Yehf itk GAl 9 A& 50.85%, 6.56%, 29.86%,
0.79% R 0.12%E el DEFL o ¥
2,632 kecalkge WERfo] FHAIT} FAEARG
RDF &9 A&F o2 velgtth 22y, RDFY
7132 A$dd % 4,000 kealkgel ¥ 2 FTHE PA|

o ASE tha e Feol, GAY AvE 4T
3 we Ane N BF ROFE #19achd 2d
& BET 5 Ye SEHOL Ao R Es

Y79 e =4 2 "ar e Ao g

4) P ASE ZHA2H 7S AIF ABA
#7180 £ FEH2 wdElol X Aol
Ao T3 PR FFAAINETERY %
143 kealkg® = A UEtou, AR A4S o
38} $2 2 /1A% Herl RDF o A3a A
o2 Azgd. agy GAlY TAAE a0
2Fo]Z Mo|x] gko} RDFE A3 & AL Eal4A

%

gl

A|Al 3 RDFo &g o2 7kA] EFA 5 13
g Havt g AeE B

5) ATANE THAH2E BEFS 7B+ RDF
A FES A HA72 HET AR A
A7 EE EF8A o] 8-ste FEo] BB A
o2 ddsv &% RDFE ©] & T3AYEE 19
gdow gauied FEY A tES 71E9
azZAd T3 vasiME feizks A 2 ulE
AR FEAME FEE 7HA7 A& Aoz 47
"ot

N 2

€ dve 20083 Fouistn anfj el B

$aga Aol gate] ol Fegom, ool 7
A=y
gnedy

1) 875, 2008, 3739 A, 538pp.

2) Caputo C. A. and M. P. Pelagagge, 2002, RDF pro-
duction plants : I Design and costs, Applied Thermal
Engineering, 22, 423-437.

3) Kobayashi N., Y. Itaya and G. Piao, 2005, The behav-
ior of flue gas from RDF combustion in a fluidized
bed, Powder Technology, 151, 87-95.

4) Dong T. T. T. and B. K. Lee., 2009, Analysis of po-
tential RDF resources from solid waste and their en-
ergy values in the largest industrial city of korea,
Waste management, 29, 1725-1731.

5) Yamanari M. and S. Shimada, 2007, Life Cycle
Assessment of RDF Power Generation in Northern
Ishikawa Prefecture, Journal of Japan Society of
Waste Management, 18(1), 37-48.

6) Kagiya T., M. Ukita and T. Higuchi, 2007, Study on
Heat Generation Characteristics in Storing RDF,
Journal of Japan Society of Waste Management, 18(4),
264-273.

7) Hattori H. and H. Moritomi, 2009, Heat Exchanger
Tube Corrosion in RDF Combustion Boiler, Journal of
Japan Society of Waste Management, 20(3), 180-188.

8) 344, #9S, 45, 2009, SAHERATE °l&

g RDFZ 9] zAhs7lsAdol #std7, dh=#7]

838} 3] x|, 26(3), 252-262.

o] Z3F, AF &, & &, 2005, s A9} HE

ITYPASRDF)Y ETFALEA, S=FH7IE5F

A, 22(6), 533-540.

9



A8 71 HFANM ] RDF HE7bsdo] tigd d+

10) 735, 2007, H71EFZANEH.

1) &35, 2007, 873 F3HAN .

12) FAAF A, 2008, FAFZAATA wrgad 7]
373as A HFRIA, B4, 52pp.

13) A%, 4E5, A9d, A9, 34, 384, =7
&, 448, A, olHE, F4E, =4, 3,

1187

2007, 71 €A, 53}71%, 64pp.
14) 79, 233, F3i9, o9, 234, AR, o
£38, 991E, 2003, 87348 1#$ RDFY 3
E4%7}, AJALR, AL, 168-170.
=AU P A A FAL 2007, A0 PR FAA

7 A

15

~



