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In this study, the emission characteristics of PCDDs/DFs and gaseous matter from waste wood incinerators
with capacity of 0.06~0.18ton/hr was evaluated based on the type and general features of waste wood; indus-
trial pallet (material lumber), waste furnitures (medium density fiberboard, MDF), mixture of pallet and waste
furniture, dismantling wood from construction work (material lumber) and waste vessels. The emission con-
centrations of PCDDs/DFs were 0.137, 1.835, 9.665, 6.585 and 128.316 ng-iTEQ/Sm? for pallet+MDF, pallet,
MDF, dismantling wood from construction work and waste vessels, respectively. The concentrations of
PCDDs/DFs from the first four incinerators were lower than the allowable exhaust standard of 10 ng-iTEQ/
Sm?, but that from the last incinerator was almost 13 times higher than standard. In the distribution ratio of
PCDFs and PCDDs, the former was more higher than the latter in all incinerators. CO concentrations of three
incinerators were under the allowable exhaust standards, 200 ppm, and it could mean that the incineration of
waste wood was operated with good combustion conditions. The emission concentration of sulfur oxides were
not detected or very low compared with the allowable exhaust standards, 100 ppm. In all incinerators, the emis-
sion of nitrogen oxides was under the allowable exhaust standards, 150 ppm.

Key words: PCDDs/DFs, Gaseous Matter, Small Capacity Incinerators, Industrial Pallet, Waste Furnitures,

Mantling Wood

LM B

2 U, M E dEZ AT 5 Y= Bl &
7) g et gio] N&zFow Zrlkehd
A 200999 A7 EA2HFE 2,7008m’e] E31A
o, BRSSO 9%2 BAld] thrrg 5] o
Eota Ao, Al e] AR A7 1,0007m’=
Fshet o) FAM A 2 AR A=A}

"To whom correspondence should be addressed.

Ao) 50%01 e A, o B the
45 B3 Yo EH] Hel7h vjs ofHT,
o% EAEe) AZAE FAsG Ea o9 0%
oVFe W iy W A7t Bol PO Aesha 3

E Agent, v vy L 472 s 3309 2

1 Ageie] Fe=

Tel: 82-2-940-5182, Fax: 82-2-911-2033, E-mail: kimnc@kw.ac.kr



214 Az -

£ ouA) AR WAZE Ik B3 ARk @ e
WA ghow] Aete] Anpq Hold thite] duiA A
AL ool JEeln e felRAE ouRel
st Bash ofe Rolld ouixel meAel

ol8-S =msl] flsto] thAleldA|e] she] A7
Agolrh. tiAl|AE 5 AUAE A, e, 9
A g A7k B OIE—% A = e ol
UAlde e By, vhole oA, ¥4 - =4
a3 H71E °ﬂL17<l & § T oy AR 28
He duAlE & Fae] 028%] AUA &=
ol 7k : l7l”° A AR AUAE 7HA

3glom, dAl Ful AR o8] °F 62.6%
E H7)E URI7F ZHEL . SR ol 3}
A el <]E8 tigAat 2 AHE ek dAje)
AR3] Al2"le gt SR o] o] 80 = AFds)
o} 715 FellEde] iy 53 22 Az EAE
op7lsle] 2] AE AAE APt Atk o] A
£ #MAstr] flste] A&7Fs3 AR Re] gkl i
3 9o, o]# ABIE wHE7] fsiME dA $-2
7 ARESHL e SRS DA A28 Ale]
=3} o]go] aFE= o2t 8FE WEAE F 3
= AL%9] 347} biomass AFAo|th. Biomasse A
A bio)? FHmass)s UElE deE A4 7t
e AEfEe] §7148 AdoezA] S A9
AL B35 gololt}. Biomasss Aol HIX
B UAIE ARGste] F71E-Q] B3 oliksher
AREE AL Fd AeS Fal Ase A=
24 $2E9] life cycle Fol A<} glkeo] A5}t
= g AFHoR AAYe] ks Aol gk
biomass= P AT TS =4S U F
Al COE Ao =M 24 axe] x7tel] 7|oE
T AE 7FES 7KL o] 3 xIstHoHA] A
A 7V U YoR Qo] gD,
FHollM= EAlE EAsAY Tt 71 - A2
HEE AA AEsetar A7IARS A oAy 2
N FAFAZE HAEL oA WAH HEA= &
7RA7F Ee SAUE BEH 02 A b
A&&5= Zo] vl st} Biomass 5 shuel #HE
A oux] B4 2 dzsd AL 2= Q= A

AT
& AT A, AEA F DR HAJE - 7)E -

_4

_4

>orir o <>l

= = =

WA - J2 A T oleds R £ FHE e
7] wlgel] ohix s dsebs - Asiet A9
of mhe WiE 54 S0 2ARE Baxo] O,

olAlg)

2 AFolXe st HEAe] dubFRl A F
38 Tkt Bl HEA 27 wiEEs 7P R
e 22 el telSAlFet 7Y B2 wiE
545 Fotetaat A el E@y), H7HR
(Medium Density Fiberboard, MDF), Z}elE9} #H 7}
TH &, A4A dAE 2 A8t siAES Aztst
= 0.06~0.18 to/hre] 570 AlES AAsist. o8
gAY B LzpAAEA e telSA RS TR =
Aol 2AL - A4S Bt dURA|EA HER ] 2§
7Fs/3E Gotr izt gt

o

2. AE 4
1. AZ 3l
H% = T golsAle] AlEAFHAE W7o deH
AW A A2d A293 tholSA H R
Bahyol] wEl 54EAETE . A FAHE 500
1 A E3lF7Fr/E 35 7/3H/XAD-27A
/e gl Z/aH S wixst, 23k A4 *E‘«l
T} 850°C oo 2 FAAZ &
AollA St 3Nm3 o FS AT o Al
HstRon, A5 3e Hreay
o},

>

|

8

m#wmm
ol

EA{ gy
Hﬁ—gﬂé Fol goleale o o] B e By
2 AASe] wishs TRz ek e g
Al(High Resolution Gas Chromatography/High Reso-
lution Mass Spectrometry, HRGC/HRMS, VGiit, &

Table 1. Analytic condition of HRGC/HRMS for PCDDs/
DFs

HRGC

Column SP-2331 (60 mx0.25 mmx0.20 pm)

Oven Temp. 100°C (1.0 mim), 200°C (20°C/mim, 0.0 mim),
260°C(2°C/mim)

Injector Temp. 260°C

Injection Mode Splitless (60 sec)

HRMS

Resolution above 10,000
Ionization Electron Impact (EI)
Ionization Voltage 70 eV
Accel. Voltage 10.0 kV

Trap Current 1,000 pA

Ion Chamber Temp. 260°C
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Fig. 1. Configuration of each incinerator.
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Table 2. Selected facility configuration
Plant Material Capacity(ton/hr) Configuration
A Pallet+MDF 0.06 Fig. 1(a)
B Pallet 0.094 Fig. 1(a)
C MDF 0.06 Fig. 1(a)
D Di i d Construction Work 0.17 Fig. 1(b)
E 1Smanting woo Waste vessels 0.18 Fig. 1(b)
Table 3. Measurement result of sampling condition
Plant A B C D E
Coefficient of isokinetic variation (%) 101.8 99.3 99.7 101.3 97.1
Sample volume (Sm®) 3.2121 3.0517 3.6824 3.5111 3.6498
Moisture (%) 11.94 9.42 6.89 7.39 1.51
Temperature of flue gas (°C) 913.6 702.7 756.2 61.4 45
Velocity of flue gas (m/s) 16.6 8.19 10.73 6.2 17.81
Flow rate of flue gas (Sm%hr) 1,340 1,209 1,159 3,747 7,052
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Fig. 2. I-TEQ concentrations of PCDDs/DFs from plant A~E.
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Table 4. Concentration range of gaseous matter from plant A~E

Plant Value 0, (%) CO, (%) CO [ppm(12)] NO, [ppm(12)] SO, [ppm(12)]
Average 15.3 3.1 1.2 47.9 2.6
A Maximum 16.5 3.7 171.0 71.0 5.0
Minimum 14.2 2.5 0.0 12.0 0.0
Average 9.0 6.8 0.0 51.2 0.0
B Maximum 11.0 8.2 0.0 61.0 0.0
Minimum 6.5 5.6 0.0 43.0 0.0
Average 9.9 6.1 709.1 97.7 3.7
C Maximum 18.0 10.6 54710.5 297.0 10.3
Minimum 1.0 2.1 0.0 0.0 0.0
Average 14.0 3.5 4.8 41.2 1.8
D Maximum 15.9 4.2 76.0 72.0 4.0
Minimum 12.5 2.8 0.0 30.0 0.0
Average 18.3 1.4 1747.8 84.8 0.2
E Maximum 20.1 2.4 9979.0 154.0 6.0
Minimum 16.6 0.4 105.0 13.0 0.0
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Fig. 3. Concentrations of gaseous matter from plant A~E.
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