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Abstract

After analyzing of heating value of four kinds of RDF, the RDF-D has the highest heating value, was chosen to be mixed
with carbonized dudge by different ratio. The 85% : 15% ratio, which has the highest efficiency, was anadyzed with
thermogravimetric and pyrolysis kinetics. Applying of Kissinger method, activation energy was obtained from slope which is
calculated from relation of In(B/T2w) and L/Tm. The kinetic parameters obtained from Kissinger method were 46.06 k¥mol of
RDF, 55.99 kJ/mol of carbonized sludge and 40.68 kJ/mol of mixture of RDF and carbonized sludge. The mixture of RDF and
carbonized sludge has the lowest activation energy and frequency factor, during thermal decomposition reaction it has the
slowest reaction rate and needs the lowest energy. Although activation energy with pyrolysis of RDF was irregularly scattered,
it showed that activation energy was stabilized by co-pyrolysis of RDF and additives(Carbonized Sludge).
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Fig. 1. Picture of sample (RPD and Carbonized Sludge).

Table 1. Classification of target materials (RDF)

(unit : %)
Sample type Total Paper Plastic Wood Rubber Food waste Cloth etc.
RDF-A 100 68 17 3 2 10
RDF-B 100 26 22 12 34 6 -
RDF-C 100 40 27 4 11 9 9
RDF-D 100 54 40 1 2 2 1
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Table2. Assay conditions of TGA

Assay Contents
Hesting rate 5, 10, 20, 30, 50C/min
Temperature Maximum 800°C

Gas N2
Flow rate 20 m¢/min

£ Aollate Foer E4te 91sf Kissinger Method
= ARESISITE & WEgOlA W< da/dt= Z{Thgk
7R 53 the REgEO] 2x1ge] w008 Hm,
i (Po/d?)=(dw/dT?)=0% v dojupuz Z
A Ao e miEgkE 2hs ARl 2=E
Tmo &2 =11 B4} o|A|E L5k 7ok UukA
o2 HRAFE 12k HEgo 2 TPske Alos deA

QAR QJole] wkgAlel iaiAE 280l Fhssict
(Miskolczi et d., 2012). 7}a4:=7} B=(dT/dt) & U4
e (do/d)=[A(1-)"T FFDE AJ7Ho] chalA] n)Es)
oJ(Limin et al., 2008) (1)2] 412 A& 4= 9)r}.

(d/dt)(da/dt)
:(da/dt)(Eﬁ/RTZ)_[An(l_a)n-l]—(E/RT) (l)

2 wolde] LEE Tyolekn @ o, Twl DTG
peck o] o] ojubz A40] LxEoli A(1) 5 002
0.0 20 Thewt e TS A 5= 9k o714
Q& 258 252204 0] EHgo]ct,

(EB/ RTmZ):[ An(1-q) mn—l] ~E/RT) @

Murrayoh White] AR o] 3le] 4/(2)& 2%

S T -
[1(n-D)][1/(1-0)"*-1] =(ARTHER) FRNERTE (3)

EG AT QR b TS A U4 5
sl

n(1-am)”1:1+(n-1)(2RTnJE) (4)
RO 2 7MY &
n(1-am)" o] 139} 7] ‘I"’}O}q’t g o] g5l ok
3} 72 2)(5)2 At Roger et a., 2012).

BT 2=(RA/E) ERT™ ®)



284 AN - FAS - Y - LA 97} QHEY FFo} - o] - YT
A\(B)0] ool g FslaL opae niEslE ol Aldsjol] Ao Agaiditt o]F B oA Ueht
o} 2 AY(6), (7)) ARl = RDF-D= RDF 3%t

Tad)2} UTmS TAIGO @M
QJcHPark et d., 2012).

IN(B/Tm?)=IN(RA/E)-(E/R)(L/T)

d[In(BITnYd((UTm)=(EIR) @)
3. M3 zm o oF

B A3lo] A3t RDF-A, RDF-B, RDF-C i
RDF-D helef BAlS 55t A ghe uiehos Ao
2183 RDF 1|22 Aslglon, dapseixiel g
oo BAS ANk Ud HAATH: RDFA

4,360 kcal/kg, RDF-B 4,340 kcal/kg, RDF-C 4,370
kcal/kg, RDF-D 5,040 keal/kg 2 Ela}&e|%] 2,670
keal/kgo = RDF-D7} ] 7H4] v} % hdego] 714
9k 71 o RDF-D7} sfZeiighe 71y o &

% Etahaaix|ol S4
A8 717}0] Az B4 Tolelr] 9

Y-S AAsIg e, Table 39 Lt

3.2. ROF ¥ Etst5aiX|e| E5E 24

= A%o]] ALl RDFe} ehalsel <ol gt TG
X A3kE 7|28 so] AR AbLES
9V Qo) 9hd el A] Q1R S-S BT,
FAL L £ 20T/E, 211 2% 1000CE 3}
o, B ATS Fig. 0] LRI,

RDFe] el 24 sk 260THE e/}
5] gofgton] AL WE SEw 7ras)] AlReial
©on], B50°TlA 97120] 70| EalEIglar oF 9790
SARIRS Mok Bsisaixe] dger HA] Ak

>
5

= = o B
G T E

i &

§81L Qo] weledo) 7 gkom, Webk] ROFDE  410THH QRsl/h 343 dofom FA Wz &
Table 3. Property of target materials (RDF and Carbonized Sludge)
(unit : %)
Sample type Moisture Combustibility Ash Ignition loss
RDF 038 95.7 35 96.5
Carbonized Sludge 6.0 34.6 59.4 40.7
C H N S o}
RDF 50.3 7.7 0.8 0.02 36.5
Carbonized Sludge 9.9 0.7 29 0.9 333
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Fig. 3. TGA of target materials: (8) RDF, (b) Carbonized Sludge.
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Fig.4. TGA of target materials by temperature : (a) RDF, (b) Carbonized Sludge.
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Sample type r A (min?) Activation energy (k¥mol)
RDF 0.9997 8.9x103 46
Carbonized Sludge 0.9841 4.5x103 56
RDF + Carbonized Sludge 0.9990 1.2x103 41
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