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FElvEs H71Ee Ajol&S Aol wEt AARE, Aol g, HA
ANHA'Z= FEeL AT HALANHA'S HI=2] FHE WA A
=8 xR HAR | A 7F a1 A5 A F6RF: Solid
Refuse Fuel)o]tt.

SRF= AHIE, A|A], T AF 5 ThFE AFGACA ARgsta .

ol

23 5 E

HlEdAHgA 2= PAlE SRF Abgol] e 24712 W3S
Agetal 9let, SRFdl gk =71 i wiEAl7 glo] IPCC G/Lol Al
Agste =AH 7 =] -1to] eu) )9 wWjEA 5 283t T

B AT 54L& FYolA AxEHE SRF HIAIAFH AP AES
AREAS B43la SRF F74E CO, mlEAFE MIsts Aol

o] 93t 20180 A A SRF A=A E7|H ZASAAALR

TR E 405719 A FAFT APAFS ddeE i3 BdEFEY T
= AAEAT

SRF nId @A F2 4FAFY ALY, A9 AedaEzde A4 A4

AR A EE5A Ao/t HAdT=E AL Yrdh
SRFe] Ta& AES 4% 23, JPhY A5 AIAFLS 3051
Eo 5147 mglkgE UESI, FEECHS HIAE
3B AF 4.02 mgkg® FFAFo] WA vebgth
< AFAE 0.11 mgkg, WAFAE 0.05 mgkg= et
Fa1, Wl &As)e] A$= APAE 141 mgkg HIAFAE 1.00 mgkg=



A A Fo] BA YeEgoy, sEE 25 ul$ v Anrt ygith

SRFe] CO; wi&Al4+= 2006 IPCC G/LoA AAS A= WA
AgHe 439t SRE HlAGAES AFAES CO, mMEAF
24 A3, SRF v AEL 95266 kgCO/TI, SRF AR AEo wj=
Al 85,670 kgCO/TIZ SRF BEAF] wiEASs7 vIZFAF tin
0,982 @& AL A & 5 ATk

2006 IPCC G/L9] =AI#H7]&(M]-nto] 2ujl2) wjEAI4= 91,700 kgCO,/TI=}
HwstH SRF WA A Fo wE&A s+ 1.04v), SRF B E A F9
HEASE 093M= Uehgth 8§ fage] =71 wlEAS 95,300
kgCO/TJ#} v 3t SRF HIA JAFL AmE FATe] wEAFet Ao
FAMStAL SRE A A FL 0.98] 2 @A Jebgo

SREF AMg3HE Ao B Afed =& mEATE 3§ Al 247t

JHED Y] Fad3 Ao FdE Aoz dddn.

flo

F20o]  HALAYA, 1FARAEF(SRF), WESASF, vWdAAHA,
2006 IPCC G/L
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ol&<& fsll A AL ZEAZA I &S Beste] HrIEe T
e A JAst AZE, AAE, oAUA I Fol tig Y=
H7ES AYT AL dAFste Aded #3 712dHS A3 AT

H 7= Aol&2 AgRiel wet QA - AolE, HII= HA

AUA =z FE23e. [ALAZEH 3 $H APl e “HAdol
UAE dAY F duAsi@FE duA EBe dUAE J5E 5 9
S5 H3ste 20" BT 2 AT F Jom@EA R, 2015), tHEZHQ
HAL AN AR 7 1 AZA Fol).

Syt 2kl 9 oluR] thanl 72 A FEARRE ) 90%, oA <]

of o]&sta lom =7F HA | W] nEE, g
Aol 7123 AS|FEREY Ao g volrta Ut

olo we} &AF= HAHA A tEk o] &S Fulistr] fsll (A9
Aokl &g X B HE] & AAHSY 7E 1A R/ 1Y
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A27% ol &3

Ald U - 9] IYPASAFY IH

1 39 2EAEAF A3

S8 1YPASAZFTL 19999 BH&H  [Directive on the Landfill of
waste 99/31/EC] o w2} #Hr|E wlgdFES Has st AN IAZ=
AAEL7] 98l AzEHJTD FHE Hr|Ee d8F vhx e AFgA] &

HE Q3 7|FS A AFOZ AANEE 1o “AEFo] HAL
SRF(Solid Recovered FueD)® #A2]3}lal, SRF AF&A|AHL thr|ed 7&S&

s HrE A7ER ST (Renewable Energy Sources Directive
(2009/28/EC).

n=e] vPASAE HAL RDFRefuse Derived FueDolw, 197013 )
12 e¥Y4m® ARAI 7% wel J1aA HrES ey
F e AAEEHA HIES ARE AL dTe HUEY A8F
ZHS FA8AH. RDF] 7aAl2] A=o w2l RDF-1~RDF-79] 7714]
sHe el #dska ok

GRS 1997, gF A0l T2d7|Ag e Fost AF] & FsHEA
VAR A2 RDF 247t S7ksHl S0k oo whe) iy dmAFol
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2006 9¢¥¢ 1L EE RDF, RPFE BH3ta, AYdds =3 7&

g2 8 SuF Fadel de F271F0] rhhaEAH. 20073 124d =

HEelolo] 1P ATA|F(TDF, Tier Derived Fuel), 2008Wd o= #H&#] 113
o 24 Z(WCF, Wood Chip Fuele] &-&% it}

2013¥@ 1€o]= 7]£¢] RDF, RPF, TDF= SRFZ, WCF+ Bio-SRFZ=
AR AT 20139 AL 7HE 2 AL 7|0 AFAFT A
HFETA nFAsAFA thaljA] HIAFAFE &3kl SRF of
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Z7V3F 244M A7) 95 Yk ZU SRF A ZRAIAL (E 2-1DAA]

He nkel Zo] I3FE AxALd & WHIE Holx Ko,

(E 2-1> = SRF Ax=AAd A3}

S ESE
T2
7 % ke
20174 233 26 207
20184 244 25 219

2018\ SRF A=A o] Al dgs AWEd, o] A= A=
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< 2-2> 2018 HYH SRF Al =A1E A3 D Ax=F

o AzAL | AzF | A=A | AzxF
- UES ) B &%) | H&%)
A& 0 0 0.0% 0.0%
R 737 89| 1,273,819 36.5% 41.5%
Q1A 6 169,864 2.5% 5.5%
AA 95| 1,443,683 38.9% 47.1%
ARl ARl 7 30,008 2.9% 1.0%
e 22 275,699 9.0% 9.0%
= 12 128,629 4.9% 4.2%
=24 o | 3 58,599 1.2% 1.9%
A& 3 5,446 1.2% 0.2%
AA 40 468,373 16.4% 15.3%
A5 17 92,107 7.0% 3.0%
ZaR=y 17 224,378 7.0% 7.3%
Rkt ) I 5 27,751 2.0% 0.9%
A5 0 0 0.4% 0.0%
AA 40 344,236 16.4% 11.2%
Ak 5 201,320 2.0% 6.6%
o+ 13 224,468 5.3% 7.3%
24F 8 82,761 3.3% 2.7%
A4
78 15 79,245 6.1% 2.6%
A 21 193,947 8.6% 6.3%
AA 62 781,741 25.4% 25.5%
& Al 244 | 3,068,041 100.0% 100.0%
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20183 7]¥ =W SRF A+ AR& S oF 373vt=C = yehyt SRE A&

2

2018 SRF ARg-A4] Aeid AHEF 2 A8 obe) <F 2-3>9
HEhIQTh AdEE BE AL, B35, AF AdE SRF Aol
glor AEAAO] ALgFo] O THUE, T
o ) NEe Aol A AL oF 40%F AA A ATk

771%% SRF Aol oF 49utEC R A =F thu] ALSF vl o] oF
45% Hzolth ol ArlxE FEHAA TG H7ES B8}
A% tiot 5 SRF AzAHo] b £FHL 9o, ol& AHEE 3
AdEdE A AA AleFo]l ol FrI= Wl A4kd SRFE A7 =9
e SARAR AgtE oz wEshy] fEQ Ao® getdn



<E 2-3> 20183 #Y¥ SRF AMEAIA 3 2 ALE
2 AREAE T AR | ARRAIA A8
B (h4) () H] £(%) H] £(%)

Sk 0 0 0.0% 0.0%

PR 737 28 | 496,303 19.3% 13.3%
AN 6| 163,447 4.1% 4.4%

| 34 659,750 23.4% 17.7%

ARl Al 7| 251,907 4.8% 6.8%
=5 14| 211,093 9.7% 5.7%

= 19| 725,222 13.1% 19.5%

=34 = 1 46,204 0.7% 1.2%
A& 41 114,627 2.8% 3.1%

| 38| 1,097,146 26.2% 29.4%

A& 21| 749,484 14.5% 20.1%

A 8| 221,123 5.5% 5.9%

e F5F 0 0 0.0% 0.0%
A = 0 0 0.0% 0.0%

| 29 970,607 20.0% 26.0%

Al 41 239,773 2.8% 6.4%

o7 6 126,373 4.1% 3.4%

- 24t 13| 208,031 9.0% 5.6%
ho 1 4,869 0.7% 0.1%

78 13| 167,887 9.0% 4.5%

| 37| 746,933 25.5% 20.0%

g Al 145 | 3,726,343 100.0% 100.0%




SRF F7E AMEAIE d&& /st ofd <& 2-4>9} Zo] 57 &
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WAALA(EHEETHo] 2109HET} AFF 8 By Al 125WHE, A|X P9
HY# A|Mo] 339HESZ SRE/} tiHE Adukx|o} WA o) ~E 3}
AEGAP4ke] 82 o] 8H= AS &2 & 4 ok
X 2-4> IPABAEF TFE AFERAAE EF
L | AmE | wmaas | oAe | ags | Axw | L
TR gz | @z | ww | nag | mag | W
AA
o 8 50 1 72 14 145
Q 2k
*t;)" 10,108 | 2113613 | 10,859 | 1.256.203 | 335.560 | 3.726.343
[e)
‘?/‘jr 0.3 56.7 0.3 33.7 9.0 100

3. 1P AEAF F2AE

r A AT Ao
wEay 2 1FAEAZe] F8 A8 ANE HIdP AG AFo] 34T%E

a
SRF 3 @AFH AIAF FA71+2 v+ <& 2-509 £
A7 H= SRF F4o| 2 A& 9 Ao dofa Q&&=

w3k HE AR o SRFY F27|ES ARSI Be 13 A5AF



<& 2-5) SRF A@AFH vAAdAF #271<

T 7 &4 43 "
27 50 olst 7k2 | 50 o]&}
2 =7 mm
Aol 100 o3t | A= | 50 o]}
FE wt. % 10 o3} 25 o]s}
ALk wF keal / kg Az 1gAZAE: 3500 o4
3] wt. % 20 o] s}
Ha wt. % 2.0 o]3}
e wt. % 0.6 ©]3}
T2(Hg) 1.0 o3&}
7F=H(Cd) 5.0 °]3}
=5
HE mg/kg
Z(Pb) 150 o]}
H] 2~(As) 13.0 ©]3&}
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d4t 2,345.74 g-N,Ofton-wasteZ 433 =A Yely 247t v

HE== NO 7h2e 58 32k SAsty /iEd N,Oo| wiEAs<
&

B3 S fstele o’ SRFQ wiEAls d77F ¥ 283 Ao
el = A

U 2(2012)= 5719 342 RDF AFEAIA o Tt =453 A&
24 42 3t CO9 wiEAlTE sl 435S &
2.3576 tCOo/tRDF, AE&xA &4s % wiEATs 2.7057tCO/tRDF=
et A2xA 4 wiEA7E 2006 IPCC G/Lo] #HEet=Ee] 7&
HjZA Q1 2.750tCO/tH frASE Ao = EAEH AT
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. AT W&
A%
3142 RDF AFEA|AD L] T3y JEZRAH B4S
Uds 3+ CO9 WiEAIFE 4HA S
(2012) QB 24 BAS B3 w2457 o =3 2006 IPCC
G/ILe| #HZet~g o] 7|EujEA 42 AR ko] YENE.
= H3AHSY | - 157] SRF AFEAIE S oz HAEEA B4
(2016) st o, BE AAHoA FHVES TSt A5
- IPCC G/LIAM = EAHZIEZ Ao
IPCC G/L
s EAHZEY vlolujx BREI Hulo] ouf o] g
(2006) i
Wl EA 4 28
-SRFe] ZAS5H 71&F AL &) A 371dd sk
A9 A A4S HAASHA=E, U SRF A Fo]
el el e
o1 EUS] AZHT} FHo] 943 Ao F YEY.
2017
SRF9] ¢t H Az L AL E 93 1A=
S3A 59 28
SRF#g] o] wrziulet Aol A SRF7| ¥ #&
il e A gt 7S A7~ o] tiste] AT
(2018) - 2014 132%F tCO,, 2015d 178%F tCO,, 201613 2274}
tCOxe| 247t~ ZA=ayrt yebd
- Jul SRF9} H}o] L SRF 5:52 T A= AFSAAE S
H43 o2 N,O viEA4 g
(2019 - ATAT N0 viEA 47} 2,345 g-N,O/ton-waste 2

=7 Yeby Tier 2 =52 SRF WA /Y 28




A3 A8

+ A7l 20895 7hE FQl 14470 SRE A=A 2o A AakE =
SRF 49 3 HAFAZFS L7182 AHAT 405708 AE wist
[Abede) Aokt Aol A HE] A3 Ex 79 FA7E 5ol
mel Aot dd, 3%, seH, 7F=H(Cd), FPb), Hla(As), H2CD,
HS), FEW%) Soll thate] A8 B4S AT

AE 1YPF=AF @7 A= AFH WY

2 Q3to] AHEHA H, AzZAAEY ASE 857 BEUAE O vlA] 4o
A ZFo] HAEE oA A A F

<O# 3-D ARAF AAEARAF FE A - 249489

3) &5 1A Al 2014-135%, 2014
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13]9 1.5 kg
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SRF= ¥4 442 7450 JJe 2= SRFY & I7& 4
A% A8 dEAS FHI] A HA 500g olHE ARE
FH| st o gty SRFY FEIH AL SAFE 1A wE AEE

(105 + 2) CollA o] =23 wj7}x] AZ7|(WOF-155, Germany)ol A

Az RAS ot A AZRE FRY FHHS T

1

W2 = Az Ao LA} A= FA (@
W3 = Az o] LA} AR FA (@

<18 3-2> Ax7] (WOF-155, Germany)



LT EFAE ol&ste WHA dadAe 2% W T 27HA

24

B ATOHE AFATRAIACH0, USHE ALgate] wAee Talv]
248 AR YAl Inm g BT FURNE A4HE
(XPE204V, SWISS)& ol &5ke] 0.1 mg7hx] 4 Faheloh.

AFAFEAPHE ASE ALAA ALde 93 Fo =& HEE
ZAs] Az nLAFS HEST FE L d2FFL o] &t 4
()9} o] A9rd=F (kcal/kg)S AH=3oh

Hl = Hg - 600 x (9h + W) (2

o714, Hh = E€FAZ A Az L<EF (kcal/kg)

Hg = 37109 #F (kecal/kg)
HI = A9 (kcal/kg)
h = F87159 F48%F (%)
—

<19 3-3> AZFAI(AC600, USA)



HAEEA S SRF 5 &40, F4H), daN), 44&0) 59 FFS
.

Tl As-dai4d7](Automatic Elemental Analyzer)&

HAAEAS 9d) AHeE AFYPAEA7]= Dynamic flash combustion
methode] ™, #4212 f71E4 & A8AA A4E 7t~ES Ao
EA7|a, EHAEA #HZ7](TCD, Thermal Conductivity Detector)E %5-38}17]
sto] Zhzhel ke SAskE et

570 d9¥=E SRF A3AF 57, RI8FAF 70 & T 10718 ARl

et eadEds SAsH A, AsdAEA7](Thermo Finnigan-Flash EA

<ag 3-4> AsdaiEA7]|(Flash EA1112 CHNS-O Analyzer)
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S|

#(5)2 AAFHAQF-100, Mitsubishi)< ©]-&

(<]

A A(CDHeF

FH %)=

3)
=

o] & A =wlEI1HJ(JICS-1000, Dionex)=

)

.—A_u

oK1y 3-5

}

._OL

N

g

A& 20~30 mge 0.1 mg7tA

Bls

A7

N
mp

nk

—_—

o

o

O

o

DA A

312(900~1,100) CollA

H A

o2 ARTIEIHIE

Sample Boat

f

Wash

Absorption Unit

- —

=
ABC

L

77

Injection

Combustion Unit

Valve
N =

IC

Sampling \ Drain

Absorbent dispensor

1=

22

<198 3-5> ol IAZrlEIY Y



nh Fa45A4wPb, As, Cd, Hg)

SRFe] 54 A& F HPb), HlAAs), 7I1=H(CDS A=2dZeg=u)
B ((ICP-OES)o] weh 7+ =241 sgod AZ galo] uae

nﬂ%
M

2RE ANE SEE o8 4 @)

>,
ol
=2
>
N
al
AP
lo
Ao
ol
gL
o

C—C
SRF %9 % (mg/kg) = —————XfxXV (3)

<9 3-6> ICP-OES (5300DV, USA)



2. A& 549 TAF £49HY

A a7 A B (parametric method)d} B 242

EA & X (nonparametric method) 2.2 Y& 4 Aot

ojo
N
oy
Np

o)
i
+

o

)

=

o7 3

-

)

—
o

e

X

o
ﬁo
)
o=

g 5

E(small sample
< 759 dHolE7t

B &3 E(ratio scale)t} F+7F3& E(interval scale)® Fo] X A

Bol A7} A&

-
At

EARAL BT

s
i

B m

oF

i

7e)

L
) By

SPSS(Statistical Package for the Social Sciences)

}, 2016).

&+

Edoz dHAq AH=

AN 3L



D) 92493 AA-(Wilcoxon's signed-rank test)

23 AAHHEWilcoxon's

2=
R

Wr

4

signed-rank test)@} FF2-Z-ge] 2 (kruskal-wallis) 774 4H o]

)

ol

T

g
oF
o\
A
Wr
oW

N
H
pi)
s

e

-—

iy

RS
ol

Tou

Wr

o

T
il

oF
it

ol
®
RS

)

S
yul

3=

oF
it

)

el
ol

2717} 2+

T/
2

o)

bH

o, AF] UF AAY Fow

z2 &

o

K

&= A4 A

3t m(Y

yole} el

EXEE 05

Kol
| .

ERFES

B %

B

o
H

=
=

n<

)
<

(4)

)
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o

o
ou
oF
i
A
Wr
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5)

(mn+m)n+m+1)




2) AF2Z-24e] 2~ A A (kruskal-wallis)

oju

M_wwo

Tou

Wr

M_wwo

one-way ANOVA 773}

“K7‘H
KN 2ldE =

Kol
| .

ol A AF7He(Ho)

A, A d7HEHD

S|

Kol
| .

ASRE R

o

ol

(6)




ok A A

BE FAN BAYNES FAARY AT AL 2787 wEol,
of A5 AFHE DA AAsoF Bk,

AHHE AAsE WHoRE Jlo)AFH A (Chi-square, X)), Q-Q

)
2l
Ll
ol
o
St
1%
o g
N
=

plot(quantile-quantile plot), & =312 3 -21]% 3 4 A (Kolmogorov-Smirnov),
Aby) 2 -9 3274 A (Shapiro-Wilk) So] ot

o] % Shapiro-Wilkd A3 K-SHA L =3 Fof 93] WHol
AREY. BAAAds ARG o, ddoE @ b 2,0007) Bk
Z = K-SEAES o] 88l =T 77} 20007020 A8 w= Shapiro-Wilk
AAE o] &3 HRoyston, JP et al., 1982a, Royston, J.P etal., 1982b,
Royston, J.P etal, 1982c). ol&& AR WHELS EF FYFE=2
A A TAEE AR

AR AR ZEo| AHEEZE WEs BTN FEHIUOE
7HaE AFIVHEE JHASE o gEo] 0.05%
Aoz dAGsta, fFol3Ee] 0.05HT How AFRIEE 7745
HA A o2 dAagit)

(o]

o
¥
)
o
=
i
ke
ﬁ"l',
rir



AFPABAF CO; WiEA T AT

]

A3

IFAEAF CO, WlEA G+ 2006 IPCC G/LoAIA AAI Q= 4AHA
e A8aAT 94 4 @AY SRFe) B WEASE T3 F 4

=

92] CO, AT /M A4 wet sjEAFE skt

. 1 3
= — X
Emission Factor, = C,, X c 10 ®

EmissionFactorcaz = EF < 3.664 < 10%) 9)

o 71 A, EFcoz : COp Bl & A 5(kgCO/TI-A =)
EFc : &4 ¥ &7 4 (kgC/GJ-d &)
3.664 : CO,9] BA}7(44.010)/Ce] |A}&(12.01D
Car: &40 A E&QIF2], 0014 1Ako] 9] 4)
D EFANAE &REF, Mkg-9R)

SRFe] CO, MZA S5 Agale] mus & &

A
& 24T F KS E 3709 ol we A5 slEe

Hl = Hh—600(9H + M) (10)



A4 THARATE) BAF L AAEH BN

Ald @7 LHIEAF

B Ao fiAe 2018 Er|HE A pIHASAZE Z A5
AAZ F38 dolel F AxAAES SRF HAIAEFS JIAFS

oz sgon, ATt SREE <E 4-1>9) 2t

1271(53) F42A vlolEle 1057, 2@71(A53) F2ZA ol
9971, 32710FEE) FAAA Holy 9771, 4271(Ae3) F2HA HolH
1047} & & 405709 FZAAL AAR A3} dlolEl7} tidelw, Aol

dejAdEs A8 B4e S8 54 B

T % A=A & Al
1) A & A8 e
1827 47 58 105
271 41 58 99
3371 43 54 97
48] 48 56 104
4A 179 226 405




A2d 1PARAFY ALE, A9E AL EF 54

L 23A8AF ALE ANLEF 54

SRFe] A Agudas E4¢ ol 98 ME54e 248,
AHAe AASAT ADE A LIF Aze FRFIL 2,000 8k

o] Shapiro-Wilk 77410

i
o
=
ox
o
Y
o
ol
ol
32
v}

7 AYAE AL ANTLF 54

SRF @A & AAE AAREEFS <F 4-2>] YeE AT

SRF A&@AF A-E Ao AEddS 532 Hd AASIFS
7,060 kcallkg, 123 BT ASIWAF 7,267 keallkg, A HTF A g
7,184 kcal/kg, A<d B A9 EdF 7,171 keal/kg® HA 5 Atk

SRF A3gA|F2] AAE Fd AREFS 5ZHo] 7 wa1 52

A= AlFol 7HE v A= YEyTh

{3t 4-2> SRF A&AFo| A-E ALz 54
(T+$]: kcal/kg)

T & A2 k=2 7 A& B
H Ak 4,170 3,510 3,830 4,090 3,900
Hol & 9,330 9,210 9,400 9,820 9,440
7+ 7,060 7,267 7,184 7,171 7,171
®F=HA} 1,318 1,438 1,528 1,340 1,406
=4 7,435 7,655 7,745 7,490 7,581




L B gAFe] AEE AT EF 54

SRF B @A FY A-E ALEdyd EAS <& 4-3Dol et

SRF w4 @ A& 58 Had AATEFL 6,246 keallkg, o529 B+
A TS 6,285 kealkkg, 7H=d o] Bt AALIFS 6,148 keal/kg,
AZHE] H AT EF 6,371 kcal/kg= FA = AT

SRF Bl &@AF AdE Hy AALLIFES Aedo] M =2

{3 4-3> SRF "I gAFo AdE AT 54
(TH$]: kcal/kg)

T2 e A% | e | Ae | #w
FH Ak 4,130 3,970 4,000 4,200 3,975
H ok 8,950 8,610 8,880 8,390 8,708
o+ 6,246 6,285 6,148 6,371 6,263
®FHA 1,300 1,520 1,289 1,294 1,351
=9 6,030 6,110 5,910 6,405 6,114

T} SRE A@AED nAFAE) ALY Aguds 24 A7

SRF A3AZ] A-E ALk Shapiro-Wik #A AHE <F 4-4>9)
el it Shapiro-Wilk AAZAA} 4414 2% F98&(p-value)o] 0.05
Ht}h Zpo} HiHFEELS & & AUTH

ol AW SRF APAF2] ALdZFS SAHCE BA5lHH vngF

o s BAsior dte AS ot



{3 4-4> SRF @A Fo AdE A2z 44 AA 23

Kolmogorov-Smirnova Shapiro-Wilk

T % e o fre
A% Az T2 saw ae=
=3 = =2
=2 0.179 58 0.000 0.943 58 0.009
o = 0.120 58 0.036 0.932 58 0.003
7h& 0.158 54 0.002 0.920 54 0.001
& 0.133 56 0.015 0.954 56 0.031

SRF W43 Ee] A9wd e Shapiro-Wik A% A3}E <® 4-5>]

JERN AT}, Shapiro-Wilk AAAT 4714 % 847 ALHe) §olBE

(p-value)o] 0.055T+ A Vheht w47 %
ol SRE A HAEY AT Fe

MEed o Bascr @t e ondt)

ke
o

{3 4-5> SRF H| @ @AFo AdE AT B4 dA 23

Kolmogorov-Smirnova Shapiro-Wilk

T % oo o o
A% Aes T2 sAw| Aes| T2
= = =]
= 0.118 47 0.103 0.960 47 0.106
o & 0.120 41 0.146 0.942 41 0.037
7H& 0.108 43 0.200 0.969 43 0.289
AZ 0.127 48 0.049 0.932 48 0.008




k

T2

o

TEE H

g 98 ARMEe Az e Bt g

El

ke

AF7HEHy) - ARE ALEd o] FHE2s 2
gP7FEH) - Fox o dte] AEE AYurdE

A o,

Lo
o
b
A
fd
[

(FE 4-6004 HE vFe} o], Kruskal-WallisAdAH S o] &3t E,
E, 71, A9 SRF AEAEF v dPdAEF] Aod

h=1
B2 Al Ay, AdAFH nAEAEF 25 FelaEe] 0.05

o
>
b
kS
o
42

“r
ke
>
!

o= “AEW Agwde PWPRITE PO ks AR ES Ay
st A9s Ry g AT NALAE 2T ALH 2o

Apgdgels gyl 9= Ao BoAL

{3t 4-6> SRFe| AHE A ed<d = Kruskal-Wallisz g 2=

[e]
SRF <+ AF7HA 7 HA Ai 2 3
AAE A g skl AF7HA
Al & A = _ oA A
3 A S Kruskal-WallisAA| 0.675 A
AAE A 9atd ol AF7HA
H] Al & A _ Al
13 A = —_— Kruskal-WallisA 4| 0.888 A




2. TYABAEY AYE AFAF 54
b ABAES AP A BIF A

SRF A @A Fe] A ALEdd S4S <& 4-o et
Zt A9 SRF Adds 245 ANEH, 549 HF A4
B &2 6,963 kcal/kgel™, A3k 4,320 kcal/kg, H &t 9,210 kcal/kg,
Ak 1,358 kcallkg= YERa, A B AHEEFS 6,133
kcal/kg, #HA%k 3,830 kcal/lkg, Huigk 9,380 kcalkg, FEFHA} 2,094
kcal/kg® EFSTE
=34 HI AYegdFe 7,212 keal/kg, A7k 4,620 keal/kg, Hthzk
9,380 kcal/kg, 3E+=H=}F 1,135 kecal/lkg=Z, 2k HH ATFEFS 6,963
kcal/kg, #HAgk 4,540 kcal/kg, Hhgk 9,650 kcal/kg, FF=HAF 1,543 keal/kg=
3, B BT AEEFS 7,677 keallkg, FHAgE 3,510 kcal/kg,
Hui gk 9,820 kecal/kg, EFHAF 1,132 kcal/kg= YEFST
H SRF AAFS] B AEddFe AddolA Axd AlFol
7,677 kcallkgZ 7V =A Yelwa FHFA AxH AZFo] 7,212
kcal/kg, AetA ==d o] 6,963 kcal/kg, Z<¥4do] 6,133 kcallkg® 7}
A YeERstTh



CE 4-7> SRF AEAE] AE A9 udd EA
(29): keallkg)

TR | sEd | 294 | 339 dgd 33d | W9

HAZk 4,320 3,830 4,620 4,540 3,510 4,164

Hd gk 9,210 9,380 9,380 9,650 9,820 9,488
B+t 6,963 6,133 7,212 6,963 7,677 6,990

®FHAF 1,358 2,094 1,135 1,543 1,132 1,452

=9 7,340 5,005 7,310 7,550 7,920 7,025
g EAES A8 AR IF 54

SRF vl A Fe = B ATz 5,858 keal/kgolH, Az
3,640 kcal/kg, # ozt 8,880 kcal/kg, EF=H=|F 1,307 kcal/kg=Z 4= AL

ZFAA HF AYTAZFLS 6,396 kcal/kg, HA& gk 4,270 kcal/kg, H gk
8,590 kcal/kg, &A=} 1,211 kcal/kg® A=Ak

et B AddaFS 6,800 kcal/kg, HAgk 3,570 kcal/kg, = ohgk
8,490 kcal/kg, 3EF=¥HA} 1,480 kcallkg® 7d44d Hd A{dd=S 6,707
kcal/kg, HAagk 4,380 kcal/kg, Huigk 8,950 kcalkg, EFHAF 1,337
kcal/lkg® EA1% i}

SRF HI @A ES] A-E AATEF EAS <GE 4-8 YAt

A8 SRE MABAES B AYBIFe AeA A AxD AFol



6,800 kcallkgZ 7Fd =A Uetsa AdAdA AxE AFo] 6,707
kcal/kg, 4<¥# 6,607 kcallkg, =3 +# 6,396 kcalkg, sT=%°] 5,858

kcal/kgZ E2 5 Qlch

CE 4-8> SRF WA A Fe] A9d AT 54

(9] kcal/kg)

T | FEd | U9 AW A%d | ANR | 9w

HAZk 3,640 5,700 4,270 3,570 4,380 4,312
o gk 8,880 7,700 8,990 8,490 8,950 8,522
B+ 95,858 6,607 6,396 6,800 6,707 6,474
FFHAE 1,307 1,013 1,211 1,480 1,337 1,270
=T 5,670 6,420 6,380 7,315 6,770 6,511

th. SRE A A E vgBAF] A8 A9y 54

SRF 4 871% 2| Asluado] g Shapiro-Wik 24 27E <& 4-9>0]

UeRRSIth Shapiro-Wilkdd A3 FE4d, 499, A2k, 20 49
38 (p-value)ol 0.05R0h 27l Ueh} MAFREY S & 5 ATk
ot AHW SRF HPAEY AYvIF El

MEed o Bascr Gt e ondt



(E 4-9> SRF A@AFe] 4498 AL 4 AA 23

Kolmogorov-Smirnova Shapiro-Wilk

TE el el

A ARE Lo | BA% AR= IO
=4 0.117 71 0.017 0.947 71 0.005
kil 0.256 16 0.006 0.785 16 0.002
=44 0.073 46 0.200 0.979 46 0.568
ehd 0.181 34 0.006 0.902 34 0.005
78744 0.139 59 0.006 0.915 59 0.001

SRF v A ZF] AYdtdaF Shapiro-Wilk AR ZAFHES <FE 4-10>9]
UEF A} Shapiro-Wilk 774 A3 =83 SAHHL F28-E°] 0.00ET
ZHA e BT REEZYS & F o

o] SRF HIAZ3AFe AFE AL ZFS FAHSE E4steH

7;

MEEE PHOE sfof drhe 2



<_u_ 4- 10> SRF H /K Zﬂ _,] O_:]'HE:] Xﬂ_&%%a}: ;g,'—_“.] 7_];@ g‘]’]_

Kolmogorov-Smirnova Shapiro-Wilk

T el o]

A% AvE Lo | A% AR=E DY
=4 0.085 77 0.200 0.956 77 0.010
kil 0.240 3 _ 0.975 3 0.694
SR 0.099 48 0.200 0.951 48 0.046
ehd 0.219 16 0.038 0.891 16 0.058
Rt 0.087 35 0.200 0.958 35 0.198

Kruskal-WallisZA® A= <F 4-11D0A BE npe} o] §olfFo)
0058 22 Zo=z EAFAL. FolgEo] 0.05HTE 2o} “HA
SRF @A F3 nAdFAFY ALddae FdREe 2ok g AF
MdE& 714 H A

{3 4-11> SRFe] AHE A" TL7F Kruskal-Wallisz17g 23}

[e]
SRF %57 AR e ;;2 A 3
AEE A epddake] AXF-714
A& A= _ oA A
33 A = S Kruskal-Wallisad 4| 0.018 %
AH At A7}
Hl A& A= _ Ay
13 A& - Kruskal-Walliszd 4| 0.018 N




=

1t

=E]
=

HBAEx vundadsE AA3] HAESH] Y, AAEHAHS=R

g 18

AAE=E vl ARE AES] B
Kruskal-Wallisdg ZA#7F AF714E 7148 o, AA3HAe=z o-gd
Hlal S sto] o= @dH7)g] 2po|7t A=7ks Ay Holof girt
SPSSell A o] A& AL B2y wHo et 2HE fo|FFoz

st EREd w3 o wadd 44 & de A 1% ofmt

AR AH) - HS3hs A Asddge) PFe Lk
WA/HEH) - shs A As g YEe A Yok

G 4-12>014 B wheh o] ARAEF Agudae] A, AU

Agdel g WMaARs} feldEel 004 0058T AA UEtT

NAARAE A ude] A9t FEAY AR B vad

frojzo] 00302 0051 2| UERt AeRdge] Bass) o
=

B

o
o

il



o
il

ZO

T

2.812

-23.847

29.230

-1.783
26.659

-26.418

4.595
-53.077
-22.064

31.012

21.142

31.673

32.635

38.319
-10.531

-11.493

N
B

1.000

1.000

0.112

1.000
1.000

0.400

1.000
0.040
1.000
0.276

0.398

1.000

0.030

0.107
1.000

1.000

’
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+
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No
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No

4-12> SRF 4

-
At

<

iz
B E
0 Mo
™

-17.177
-0.962
-6.646
-5.684

1.000
1.000
1.000
1.000




A3 1PARAFY ALE, A9 F55 = &4

SRF #AF2 T35 EFA7]EL HPbe 1.0 mgkg °lst, F2(Hg
150 mg/kg ©°]sl, 7F=H(Cd)-S 5.0 mg/kg ©]dk, HIA(As)= 13.0 mg/kg
o]&}to]th.

L. SRF A3AFH v BAF AQE T35 FF 54

F22 He 0.11mgkg, 7= HH L
=4H Y. SRF 48AF9] 55 =5
=do
2.56mg/kg= 713

]
[l
=)

©
P~

s
e
B>
ot
!
—
™~
—
=)

©
P~
fd

Fe, ACF YREEI 27
%7

1.56mg/kg= 717 =A WER

38.56mg/kg, 0.21mg/kg,

q5He Byt

ml

{3 4-13> SRF A &AF ALY T35 54
(&+9): mg/kg)

T =?(Pb) T>(Hg) 7+=+(Cd) H| 2~(As)
= 25.61 0.08 1.22 lEe=y
& 25.99 0.09 2.14 1.56
V& 38.56 0.21 2.56 =
78 31.79 0.07 0.85 0.93
3 7 30.51 0.11 1.75 1.41




F uld@dAFo A-E dPb), =&H), 7F=+H(Cd), »14(As) 52
TEE A AHe <FE 4104 HE ket 2o

SRF P EAFS T55 =5 A¥EHA, d2 B 51.47mgl/kg,

&
flo
flo
o
4
o
S
&
?
0
N
[
sl
flo

B+t 4.02mg/kg, PlaE H 1.00mg/k=E

EIETAS R R = S o=

ﬂl

=
H#EEs)l 76.55mglkg, /M =3 £ee BaE H@FE =l 0.07mglkg,

7hegd vl FdEeEe 52l 44 47 4.19mglkg, 1.65mg/kg=

{3 4-14> SRF v A ZF A-E Ta55 54
(29: mg/kg)

T =?(Pb) T2>(Hg) 7+=5(Cd) H| 2~(As)
& 66.19 0.07 2.76 0.30
& 43.73 0.05 4.19 1.65
7 76.15 0.04 3.15 0.95
AE 19.88 0.05 5.18 0.75
3 7 51.47 0.05 4.02 1.00




2. SRF A3, HIZBAFS AH9E T=& ¥ 54

SRF A& A9 H(Pb), F2Hg), 71=F(CD, ¥lxAs) 5 F
& BA AdE (E 4-15004 BE upe) )

SRF A@AE2 S35 HTdsEES d9EE vusnd g =34
oA Aatd A Fo] HF 41.58mg/kg, T AekPoA YAE A Fo]
B 0.33mg/kgo. 2 7Hd =T}

7IEFS TEANA AskE AFo] Bt 2.32mglkg, HAE A A

ke A Fo] B 1.56mg/kgE 7HE A S = AT

<3 4-15> SRF A 3@AF9 A9 T55 54
(&+9): mg/kg)

T % =?(Pb) T2>(Hg) 7+=5(Cd) H| 2~(As)
T=4 23.97 0.07 2.32 nAE
74 34.58 0.05 2.06 0.93
SR 41.58 0.05 1.10 nAE
A4 32.72 0.33 1.88 nAE
7483 27.16 0.05 1.40 1.56
B 30.51 0.11 1.75 1.41
SRF vl @A F9 #AE F(Pb), +&Hg), 7F=+H(Cd), Hl4(As) 52

F
2% B4 Ase (E 41604 B nsh 2ok



SRF HIZPAFY T55 55 A9E=E vus|id ¢, 52, 7l1EF2
Aetdol A AR AFo] z+zt 122.30mglkg, 0.12mglkg, 7.29mg/kgE 7+
=gon, Hliae AdddA ALkE AlFo] 1.65mg/kg=E 7MY =4
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(H+9: mg/kg)

T % w?(Pb) T2>(Hg) 7+=5(Cd) H| 2(As)
T=d 19.39 0.05 5.05 0.86
ARl 31.74 0.05 A= nAE
R 84.61 0.08 2.63 0.30
K=l 122.30 0.12 7.29 0.83
7483 30.33 0.03 3.15 1.65
3 7 51.47 0.05 4.02 1.00
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2. SRF vl A Fo 98 d2F 54

SRF vl &AEL] AY9E &2, Fix Fi, A FFS A8
A APAAFH SL3t
ANEE AFHSIY 7+ 33 =4 B89, 2 A <FE 4-18>90A
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T 2 &24(C) A 2(N) T4(H) E=N(0)
T=d 66.04 2.37 9.80 9.90
kil 78.65 1.03 10.41 21.79
R 68.46 0.13 10.00 11.67
A4 51.34 0.17 6.58 41.90
7483 76.49 0.91 10.94 21.41
3 68.20 0.92 9.55 21.34
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2w ATLF | 'Ba wMEASF | CO, WiEAS

h (TJ/kg) (t CITD (kg CO/TI)

SRF H A4 & A& 26.23 26.00 95,266
SRF A & A& 30.02 23.38 85,670




A2d 1HPAEAFY CO; Wi&AST vl
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95,300 kgCO/TJ¥} wWlasld, SRF HIAEAFS A58 FAee] W=
3]

e

Aok 7ol AT SRF A BAEL 0,99
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(Tier 2)
SRE H] A &A= 95.266
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W, vl A(As)e] A= APAEF 1.41 mg/kg, PIAIAE 1.00 mg/kgs
A A Fo] @A JElgoy, 5

SRFe] CO, Hj&Al4= 2006 IPCC G/LAA AAlstal A= WlEA T
ARG 2 23llth SRE HIAZAZH AFAZF C
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Abstract

Development of CO, Emission Factor and

Component Characteristics of Solid Refuse Fuel

Lee Jung Yong
Cooperate Course for Climate Change

The Graduate School

Sejong University

Waste-to-Energy is the fuel used by changing the form of waste and the
typical waste energy is Solid Refuse Fuel (SRF).

SRF is used by wvarious industries. In the domestic emission trading
scheme, such as cement, paper, and power generation sectors report
emissions for SRF, but emission factor for SRF does not reflect the
component characteristics of domestically produced SRF.

The purpose of this study is to analyze the component characteristics of
SRF molded and non-molded products manufactured in Korea and to
develop CO, emission factor of SRF based on them.

The results of this study, statistical average analysis of lower heating
value of SRF-molded and non-molded products by season and region
showed that the characteristics of 'seasonal average distribution is same' and

'average distribution by region' are not the same.



The lower heating value of SRF was found to be different in the
characteristics of each region producing SRF and the difference was not
significant at the season of production.

In the heavy metals of SRF, lead(Pb) showed 30.51 mg/kg molded
product and 51.47 mg/kg non-molded product, and cadmium(Cd) 1.75 mg/kg
molded product and 4.02 mg/kg non-molded product, and mercury (Hg) was
0.11 mg/kg molded products and 0.05 mg/kg non-molded products, and
arsenic (As) was 1.41 mg/kg molded products and 1.00 mg/kg non-molded
products.

The CO, emission factor of SRF molded and non-molded developed through
lower-heating value and elemental analysis is 85,670 kgCO,/TJ for SRF molded
products, 95,266 kgCO,/TJ for non-molded products.

Compared with the municipal waste (non-biomass) 91,700 kgCO,/TJ based
on 2006 IPCC G/L, the emission factor of SRF molded product was 0.93
times and that of SRF non-molded products 1.04 times.

As a result, the SRF emission factor developed in this study will
contribute to the accuracy of the greenhouse gas inventory when applied
separately to facilities using SRF molded products and those using

non-molded products.

Keywords : Solid Refuse Fuel(SRF), Emission Factor, Emission Trading
Scheme, IPCC G/L, Waste-to-Energy
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