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ABSTRACT In this study, physico-chemical analysis and thermal weight loss were studied to analysis the kinetic study of industrial
waste and SRF for increasing the efficiency of waste to energy. In the three component of the wastes the combustible content was
74.12% and the moisture content was 5.55%. And the results of the elemental analysis of the chemical characteristic of all five
samples, the carbon component of waste wood, wood pellets, SRF was 50.2% followed by the oxygen component followed by about
31.7% and waste plastic has showed much higher levels than the other components in the carbon content of about 79.2%.

When the weight loss of wastes were studied the weighe decreased steadily as increase the temperature and the weight loss rapidly
decrease in the range of 300C ~5007C.

The High Heating value of the waste wood was 5,214.4 kcal / kg, and the low heating value was 4,878.9 kcal / kg. The High Heating
value of SRF was 3,121 kcal / kg, and the low heating value was 2,435 kcal / kg. It can be thought that the SRF and waste wood can be
used to energy.

Analysis of the activation energy of the wastes showed that the activation energy of the waste plastic is the highest in 39.42 kcal / gmol,
the activation energy of the SRF showed the lowest value in 14.12768 kcal / gmol.

Keywords TGA(Y ZaFE4)), Kinetic(H+H3-<45 I2), Activation energy(ZF4] 3}of| | ), Heating value('& & %), Combustion( ¢ 4)

Nomenclature Hi ok 7HE uHEstal 7P gt TAALY shurt
3 ek T3t oUREAlE S EAokE WXt I
5 7ML glom FAAE Fso sfdsorhs & &
Alo]7] %= ik,

S-2jufeke] 79 AU A= Aol 2|7 W
Ol &R FEZIH o)A "B, Hlol oA, FE, 4
1.ME a8, ARAA, AEe Azt 7kAsiet oy sl
A, HA71EAUA], 7|et PR ok o uiA = A
oI5kl itk M AIAIF 0& Q1 25921 S-E|uelrt A=

R : ideal gas constant
E : activation energy, Kcal/gmol

A : frequency factor

SAAAP} o] 71 8A 847} B oy Ajzkele] 3}

YR AH[FES 1A 109 4252003 7]&) o) £
1) ARt 274-251} E-mail: kjoolee@sangji.ac.kr o &= Al 1041 ( = ]U:} et
Tel: +82-33-730-0447 Fax: +82-33-730-0403 210 ¢ thH(96.9%) 9] oUAE 4dste] S5kl
Copyright (©)2015 by the New & Renewable Energy

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



o Aetoluf i} Zhe- o[ |27} ol A YAk
ﬂur ol= A ovA a2 3.1%78 = Xl”rxl

= AER 59| wnfek Arolt, A ol vA] T

oA {7t 47.3%E AWHE 2FA|5H, ARt 24,1%, %X}
2] 15,3%, A7k 18.3% o8 Aol tiet dEre
Zol53 glort ofs] A4 gt oA et o
¢ o, FEA%] A Selofl AojHoz ot 9)
L ol 1ol 387k BAlo| ofolA T Yt A
o] ke AFof| A Aol thet olEEE o]
M2E- AT A] 7ftho] B4=2{o]ct,

71&E AAAUAE F w71 AU A= ol B
S AAJskaL 9lom LAYl A] gl AehE 2l 7]
£ ot A= o= UERTE oFAE 70% oFde] #7]
BoUA7} A R02 FHEEE 57|82 A
=42 g2 flsiiAle AARE 7Hd F71=ed A9 3
S7F DRt oFAZIR| = 70% o)/do] T axZtolut vl g
3 Qlal, 53] Tl WAEE T =S
aifolHz P Tt A SHEIE ofFal whebA
‘%% SEAAHAIE T aztolu WA = H7]Eely
= JHISIL Qltk, ey =9 S Ao A AR
AH71 e EE Aol golsh Mgkt vt A
Ad #)7)& 128 A= (Solid Refuse Fuel, |3} SRF)
FEolA g of|A] oAz olfsto] dae A
P |71 Eol v A 25 St o 4= Sk gk, )
|22 A2l SHoA HH s ZAet= WA 7L leE=
TA 3 Z13HRL H71Eel|A] 342 7F 7hsdt 71
st} Hygshe Aol Fasitt, Axl=olAs ol
SRF7|&& l &5t FHEY anEs 7ItistEA tiAol

ao i

il

i

E

l

Fﬂ. i

7}

rEl m%

{0

=
Q-
()

N
Of

filo
L

A= 385k o]0 g oy Qep

WEA 71 RE Autat gARE BIS Kol RPF
(Refuse Plastic Fuel) 2 TH50] BZAR 2 ALSIH 73
A, BAA 9 ouR] Aol A e o] 5L B 4 ek,
I HEZtAEL 4718 o) B9A ool EA of
aof whE vt =4 7R EAo] sl w2 i
3} Al 7ho] Wl ofsf 4zt o] Sro] 2 w
SH= 5 A JlolA B2 ofgEat Alofo] 2
A Qlot, THER off sfaEoford £AlSe] Wel wot

Qhe Agolm mlZetAEle] il U HEEH A

Hﬂxﬂﬁ A2 B9)7|of A 9] ARl Hate] SralEe] gro
o] ApaE9)7)of| A 9] e wl - w]u|at Agfo|ct #

#7129 3t 24, &,
ST B ofla}, A4g
ol F-83 277} HE% olg #oR i 37T H da
7k AR AR 24w AR 4 glom 4k
219] e Aol o8t #7152 1127](Dry oven)
|- 105C, 24X o AZAIA T7]E o]-8-5to] TfshA]
2/ EAo| o] g3t o] dAFtoflA] YaEAd7] EA-1110

2015. 3 Vol 11, No.1 21



WATER CONTENT . 5 .
: +
ANALYSIS drying at 105+C during 24hours
J
ASH CONTENT L o .
ANALYSIS : ignition at 800+25°C during 4hours
J
COMBUSTIBLE : combustible content
CONTENT - 100“ P
ANALYSIS Thwaleras
J
GRINDING OF . prefreat t for heati lue &
COMBUSTIBLE | Preeaument for heating value
WASTE Y
l
ELEMENT : insirumental method using element
ANALYSIS analyser for C, H, O, N, S
J
HEAYING VALUE : instrumental method using bomb
MEASUREMENT calorimeter

Fig. 1. The experimental procedure of physical chemical cha—
racteristic

(AZFA-CE Instruments)= ARg3td C, H, O, N, S&
Ak

4= AA0] HAZ Slsto]
Oﬂatolu}. 2} A520) sk

ARSI d%H (Keal /kg)
= 8100C+34000(H-0/8)+25008 6))

ZH(Kcal/kg)
*71 E—600(9H+4>

I
R
do
9
e
ol mR

TE%/100) 2

2 A¢] W (kcal /kg)
= 39| WALF-600(9H+2%/100) ®3)

22 AlxfMof x|

2

AR A (Thermogravimetricanalysis, TGA)©]|
gt Hslere] pH o e RE AR d WSt A4
BE AL g4 2 AR 24 7Fs sl ik ERk o] &
A BisleFe] F42 ARESE A2 Feg/d(thermal

stability) W =29 o 2o 71
279 @ A ephEo] shelo] By of Lo
AA1e) = o 4 ol SlEe), W U AE T

1
T
2
l_‘
i—".
N
N
re
o
m{u

Ao TGAOA S| da HhE-
]51- %— ol 5’]'%1—/—‘7\—-) %ZH'E Asoﬂd 5011d+Gc02((§.—/-‘7\—)

J
’ separation ‘ﬁ‘

l

seperation solid fuel

- sample size
Furnace —| -mass:5¢g
-size : 10 mm x 10 mm

- Temp range : 200 ~ 800°C

TGA — | (1000C)
- Heating rate : 10°C/min
1st TGA (800°C) combustion time for 10 min, 20 min,

experimental | 30 min amd measure the weight change

2nd Experimental temperature heat up to 200°C and
experimental | 800°C

Fig. 2. The Experimental procedure of Thermo gravimetric
analysis



o714 X= SRk HekeS e, Wo, W, Weo
= Z7ME A, v T AR AL B 3 AR FAE
LR

Az Tt 7l e A (5) 2 Uehd 4= Qlek, At
o2 ARt wE Hghe HoKdX/dt)= EEdl w 7]
of oJEsh= X o] ¢l f(X) 2} SeAt(k) of] FAEiE!

)

&

—=kf(X) ®)

ojmf LI

42 Arrhenius ¥ O F

T kO] 2EOEA
cheat o] s},

k = Aexp(*%) (6)

o71A A HESHE Ao Wkl Ex B/de) ollv
A, R 71Vt T= Aot 4 (6)3 4] (5)

ApsHR Thee] A (NS P& 4= 9lom), o] 42 7]

o ﬂllm i

”

e vy aSEE W OO
100.0

"':'--.: waste rubber
50.0 Ny waste plastic
o d peliet
00 wood pelle
e SRF
\
|
|

reduction ratio (%)
wn
=l
5

208
237
269
302
340
372
401
432
464
492
524
556
617
648
677
Jo7
735
TR2
7ar

o 585

temperature(

Fig. 3. Thermo gravimetric analysis of waste and SRF

Table 3. The Heating Value unit (Kcal/Kg)
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Table 1. Three component of Industrial waste and SRF (unit %)

moisture Ash Combustion total

waste wood 10,84 23.55 65,61 100
waste rubber 1.15 6.62 92.23 100
waste plastic 0.75 28.05 71.20 100
wood pellet 8.18 14.82 77.00 100
SRF 6.84 28.60 64.56 100

Table 2. The chemical Analysis (unit %)

Heating value (Kcal/Kg) Chemical Analysis (%)
sample sample
High heating value (Hh) | Low heating value (HI) © H 0 N S
waste wood 5214 .4 4878.9 waste wood 51,46 6.54 23.10 0.48 0.00
waste rubber 9065 8108 waste rubber 811 8.17 6.92 2.38 1,43
waste plastic 7839 6491.5 waste plastic | 77,35 13.54 3.61 0.25 0.00
wood pellet 3310 2631 wood pellet | 50,87 5.87 40,48 0.28 0.09
SRF 3121 2435 SRF 51,26 6.72 29.50 0.75 0.02
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