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A Study on Combustion Characteristics and Evaluating of
RDFs(Refused Derived Fuels) from Mixture of Petrochemical
Wastewater Sludge and Organic Matters

Young—Rip Han, Young—lk Choi’
Department of Environmental Engineering, Dong-A University, Busan 604-714, Korea,

Abstract

This objectives of research are to figure out combustion characteristics with increasing temperature with petrochemical
sludge by adding wasted organic matters which are waste electric wire, anthracite coal and sawdust, and to exam heating value
and ignition temperature for using refused derived fuelS(RDFS). After analyzing TGA/DTG, petrochemica sudge shows a
rapid weight reduction by vaporing of inner moisture after 170°C. Gross weight reduction rate, ignition temperature and
combustion rates represent 68.6%, 221.9C and 54.1%, respectively. In order to assess the validity of the RDFs, the
petrochemical sludge by adding wasted organic matters which are waste electric wire, anthracite coal and waste sawdust. The
materials are mixed with 7:3(petrochemical sludge : organic matters)(wt%), and it anayzes after below 10% of moisture
content. The ignition temperatures and combustion rates of the waste electric wire, anthracite coal and waste sawdust are 410.
6C, 596.1°C and 284.1°C, and 85.6%, 30.7% and 88.8% respectively. In heating values, petrochemical dudgeis 3,600 kcal/kg.
And the heating values of mixed sludge (adding 30% of the waste electric wire, anthracite coal and waste sawdust) each
increase up to 4,600 kcal/kg, 4,100 kcal/kg and 4,300 kcal/kg. It improves the ignition temperatures and combustion rates by
mixing petrochemical sludge and organic matters. It is considered that the production of RDFsis sufficiently possible by using
of petrochemical sludge by mixing wasted organic matters.

Key wards : Petrochemical wastewater sludge, RDFS(refused derived fuels), Organic matters, Combustion rate, Hegting value
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24511 APE-H4247] (model Vario micro, Elementar
Anaysensysteme GmbH, Germany)& o|-85}o] B4
(C), S (H), B (N), ZH(9), 4k (0)°] St al
& Baaioick
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Hn (kcal/kg) = Hd x (100 - W)/100 (1)
Hi (kcal/kg) = Hh - 600(9H + W)/100  (2)
oJ7)4, Hp : 129PEd=k (keal/kg)
Ha: GAIR S75H AlE2] =k (keal/kg)
Hi : A=k (keal/kg)
: HAEA o] 95t A 0] 2AH] (%)

W =23 (%)

I 1

TSR AR A A T a2 86.1%, 7HE

Table 1. Characteristics of experimental materias
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==F BX7] (mode SDT Q600 V20.9 Build 20,
Universal V4.5A TA Instruments)S ARg-3131.0H,
Teble 20 TGA %]0] $HIA1E Liekhict.

Table 2. Operating parameters of TGA

Parameters Units Types and values
Temperature range T 25~1,000
Heating rate C/min 10
Air ml/min 100
Cell - Alumina
Weight mg 3.0910~10.4960

Experimental materials Petrochderxézzl (vg::tewater Waste el ectric wire (Ww) Anthr(apc\:i:)e cod Sa(v;g;; st
Moisture content (%, wet basis) 86.1 25 33 2.7
Combustible content (%, dry basis) 6.2 90.6 9.1 89.2
Ash content (%, dry basis) 7.7 6.9 16 8.1
Higher heating value (kcal/kg) 3,302.1 4,683.4 3,982.9 4,336.0
C (%) 29.67 39.81 64.78 46.67
_ H (%) 5.16 491 1.76 6.17
L;'&”;:f 0 (%) 28.24 1002 0.16 4339
N (%) 3.89 N.D 0.16 N.D
S (%) 0.31 N.D 0.14 N.D
Lower heating value (kcal/kg) 2,775.0 4,657.4 39324 43111

Note) N.D : Not detected.



240 A3 - 2]

AABIGITE A4S AR AlRe] S B BAS BT (TGA) AEASRRHES] Aol v
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Fig. 1. TGA/DSC curves of experimental each materials.
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Table 4. Results of ignition temperature and combustion rate
for experimental materials

Ignition temperature Combustion rate

Parameters (0) %)
Cs 2219 54.1
Ww 2485 79.0
Ac 556.5 46.4

s 309.2 89.5

718 W7 ES B83h= 45 71=X(Drying), &+
3fi(Pyrolysis) 2 7}~sKGasification) 50| QJoL} =
< 349 Fast A2 /714 w7lE AN A4t
oAl QReTh= FoltH{Beneroso -5, 2014). 2 A+
of A AfslelEle: &uRY e AFReErt
221.9C=E Uelyt=d], o]9] 49 A% T A2 98
3ff 574 5ol o] gekas(chan)7F HA| A A4}
H 5 e 7FsdE 7HAAL Qleof(Sare -5, 2013), 11
A= 59 S-S el U2 AdEolA Ax Bm
Hell Jsl Axale] A A A dskd A o= A
Rtk % 5(Cho 5, 2013)2 9714 W|7]E-& uto]=
B2} B= G9F 59 AXPHE A8 Al Ui 25%
A B 105 ol o EHWS} Uold 4= glrkar
Hastal glow, f714d H7es L3RR S8
fleirt= B f714 d71E S8t A% e i
3 shi= o] AapAola} Harstar ik

3.2. S8 H7lE S0l oj3t AASN

sfetlseiAE FH0 B 4714 1% (9
A B, Rolek 9 S ERhlE 7302 22} )
slo] WrE 10% olske Az Az AR
TGA/DSCE EAslglon, Fig. 2 2 Table 5] LFERY
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HHA 9l 30% s (CsToww30) 2] & A
B8 87.45%, 25k r= 410.6TC, A48 75.6%%
LHERTh

Fig. 2 (D)ol Afefelslas SefA] 70%e} g
30% =7 %= (Cs70AC30) 2] B5F 4] 23, st
g A 70%et A 2l 30%2] A5 At
= 2 AtRes =% = vt dehsien,
662.08 CollA] 2o 5ol Eohe Haide el Ik
sielul=Eeia]  T0%et FIEk 30% SRxE
(CS70AC30) 9] & 7}k 59.08%, ZITF&T 506,

Dy, Wieight {Saimin)

Temperature (°C) U VA T et
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Fig. 2. TGA/DSC curves of petrochemical wastewater sudge mixture with organic matters.
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Table 5. Results of ignition temperature and combustion

rate for RDFs produced in microwave-hot air

(250C) hybrid drying process

Ignition temperature  Combustion rate

Parameters (0) %)

Cs100 2219 541
Cs70Ww30 4106 75.6
Cs70Ac30 596.1 59.7
Cs70sd30 284.1 88.8
3.3. R718 WuIE =Rl Qg n¥AE EREY
sphalseAE S0 3 7ligd (FaA 1)

B, nole Fyho] Eghigel W 2 ARge

Teble 6] LjERHgIch E A5z 45 10%ol3}s 2
& 5 B4 AElglon], Sy nPdR B9
ularsto] AABkIch 2423 Cs1002} o] o
2 Azsio] NYARE TSP Ashe Asl
o] F7|Zel v f714 v TR
Cs70Ww30, Cs70Ac39 ¥ Cs70Sd300f| A= A $jerd
ko] 7}7} 4,861.3 keal/kg, 3,801.2 keal/kg 2! 3,938.5
kealkgo = =om, BETY U PHTY 5=
DYAR FY71F AR AOR Uehieh. FF A
A2 Er GRS THHEW F35 T
o wejste] FW/NES Blek Ao 23
g4 of ARSI Sexe] 1 ol

Ao R AlEECh

e

Table 6. Characteristics of each organic mixture

AEAN W 73 AHE W25} A&go| st AL 243
4, 42
2 A= 71 w71EY] B8-S 8l ARslsh)

A2l H, ol

& B s, 22 vhak Ak

1. g, HdAd o, ok 5ol o
3 TGA/DSC #4287} sfelu4&eiA|9] 170 A=
VAl AR 5.282% ol3lon, o|F sl
A W e frelasE Sl 2Rt 5% A A
(e 44.02%)7} LERE o™, 400~600ToA <] 4
BRSO 17.68%F M §7|2AAE 2 AEA S0 B
sk AR Q] g4t ol o] Frt. 600°C o) 55 4
2882 68.55%, 25} 221.89°C, 482 54.1%
2 e

2. Rl RAE SHR o w714 wWlE (v
A v, elet Bl E)E Eehle S| T3eR
22 E9felal, g 10% ofslR Xt ARE
TGA/DSC= A3t A} sl v, -eek 3 54
F5HE<¢] Cs7T0Ww30, Cs70Ac39 2 Cs70Sd30014] 2+
S}21= 410.60°C, 596.13C & 284.08°C 2 LJERGTh

3. Cs1003} gho] Afrefelule S2jA] Tmo= A%
Sto] AP ARE BE3P] shrle Azl F4
710l viEANE 71/ AR E51%t CsTOWW3O,

Experimental materials Cs100 Cs7OWw30  Cs70Ac30 Cs70Sd30 Korea standard
Moisture content (%, wet basis) 9.0 6.8 94 6.5 Below 10
Combustible content (%, dry basis) 84.3 90 89 92.2 -
Ash content (%, dry basis) 6.7 32 16 13 Below 20
Higher heating value (kcal/kg) 3,216.3 4,909.3 3,904.6 3,986.2
C (%) 32.34 52.83 56.34 51.37 -
H (%) 456 753 115 6.18 -
Ultimate analysis O (%) 20.97 6.09 271 325 -
N (%) 3.94 0.91 0.49 047 -
S (%) 0.26 0.21 0.17 0.07 Below 0.6
Lower heating value (kcal/kg) 3,150.5 4,861.3 3,801.2 3,9385 Above 3,500




244 gl -

CS70AC39 2! Cs70Sd300 A= #|9leleto] 17H4,861.33
keal/kg, 3,801.24 keal/kg & 3,938.46 kcal/kgo2 3F
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S 77178 HAR e Z A= FEEA] oF
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