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1L S48 AT 2
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3392018, 9. 13)

A Fdw T

{19 3- sdzA= A=A

_12_



S A B

atll

1Y 32> FYRAE A

_13_



A7Zbo] AMEEE W EPA Method 5G(US EPA, 2007)°]thH<1®

3-3> Fx). AAl sA™IAE &7 AR BAY FAKTH™ -4 F

Z 24 moltt. FAIAE Lol A TAH

© 718 E£Hs7] 9 AHEE FE9 Aol IR AE Z4 15 mE
T45H e, §E 2742 250 mmoltt.

X)L 7tE 6 m, AlE 3 m,

O = Traswerso|

<19 3-3> sHAE &74e 93 ZA(EPA Method 5)
%2]: US EPA, 2017
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3. 227kx A

2Zy7 2 A FH ol AMEE = WH-2 EPA Method 18(US EPA, 2000)°] .
o] HE W LEEEAEANS AT TI2AE AFH A ARREHIL, AaA
do w717t 5 247EAE B45] AR ZIAAE AFH AR AHSE
g 3-5 3=x).

&Z47k2~ AFH-L Lung  sampler(ACEN, KOREA) <FZof Tedlar
bag(SKC, US)S ddsta HZ7t s8] v WiE Fdo=m s
NBZ7F HEZE AAA @i AFsks BReld. TtaAls 21U F
T4 An7E 71 rdsit wjEvts AlEE O
el ANs7E Bl Al wiiE EATE A” wj7zkA 1087 A FH st
At

e Stack £
Filter Teflon
wall ;
(glass wool) sample line

Vacuum line

Male quick

connectors

Charcoal

Reverse
tube

0 No check

(3") type 1

pilot tube Pilot

Air-tight
pump

manometer

Rigid leak-proof

container

<19 3-5> Volatile Organic Compounds by Gas Chromatography
Zx]: US EPA, 2010
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B Ao ALHE AFYAEA 7= Dynamic flash combustion
method7} AH&E oM, ol SFEWS LSS A4 AsiAA A9
o2 FYAr7la, TCD A&7 ol&sts Bolth. & dFodAM= &
ARA =] d2TF B FLIFS FAHsH] s AsdLEA
(Thermo Finnigan-Flash EA 1112, USA)E A}&3t%al TCDe 28 2%
(Oven temperature)E 70 C, =4 2%=(Furnace temperature)E 950 C
= AAsn. ZH2 Aol 2 mo| ParaQ-X& AHEs AL, &wRH7F=(He
99.999%, MS Gas Corporation), 4F4(0, 99.99 %, Dong Min Specialty
Gases), reference’}2~9 f#& ZF 140, 240, 100 ml/min®. 2 HA st

THASTM D 3176-89, 2002; ASTM D 3178-89, 2002).

<19 3-9 AFPAEA7](Flash, EA1112 CHNS-O Analyzer)
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THENS AAEE Az EZIEY e AfE(nherent
Moisture), %]*&&(Volatile Matter), 3]i-(Ash), 1A &4 (Fixed Carbon)=
AgHor E4sts WHer, B AFoHs EFFE47I(TCGA-T0DE
ARES] FAEAS AABIATKIE 3-100 Fx). FHEHoA 4
TS BIFEAAA BAG 71034 TLEEFS e &8 d
Fo g Skt ARSEITH

FRES 940 ColA LeE F4(99.9999 %)E FUsIY AHH= &

< A5 o, FEAshF A= 750 Cod AeE 4H4(99.999
WE FYstel BFHE FL FHSAT. ARSY A 4 IR T

exolA 328 24 F AE WAY} 05 ng olatd W 7R BT

(SO 17246, 2010).

a4 3-10> 394 71(ELTRA, THERMOSTEP)
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4. TAFES

2 AFdAE sdAE( Y, E4AU, AN BdFs S35
71 9380 ParrAte] A5 eFEA 7] (Parr-6400, USA)E A3t E
3-11> #=).

48 AEE AEAAAS(Mettler Toledo-AB204S, Swizerland)& o] &
sked 0.0001 g7hA] ATl ParrAle] A5 FEN7 9 dEe A
e "5 TAss 42 W4 255 WA O Aolr &

S|

B AFdME 342 SHTE AR, W4T 255 25 C
2 A3} Isoperibolic at 25 C mode& 43} THISO 1928, 2009;
KS E 3707, 2001, ASTM D 2015-91, 1991). 53z &E9 dd&Fe 714
2 ANEE ARSI

<I# 3-11 A& <d FE47](Parr-6400, USA)
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A3d 4734 9 A=HT

1. 2747129 CH, % £4
7h b EntEOY Y BA 24

IR a47e~E JheAZvtE 9 H(Gas Chromatography, GO
o] g3t EA3AT. CHy, ¥=#42 GC-FID(Gas Chromatography
Flame Ionization Detector, FID)E A}&3tHod, ZHAH2Z AA<
Porapack Q 80/100 1m ZHE& AREsIAL RH7F2N)9F Hy, Aire]
2o 7 25 ml/min, 30 ml/min, 300 ml/min & AA3HT}t B9 F

AT, AE719 5= 2 120 €, 70 C, 250 CE AAHFAHGKE 3-2>
=

<3 3-2> Gas Chromatography &4 &1

Varian ¢p-3800
H=7] FID
A4 Porapack Q 80/100
+RE 7k No (99.999 %)
Ny 25 ml/min
7k H, 30 ml/min
Air 300 ml/min
2 70 °C
A FUT 120 ° C
A=7] 250 ° C
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W A B

B4 AR&E GCo| A ARl AAdA H7heh viEA HI7HE Sl
QA/QCE A3 Y 3-12> =), 7txa=ntEey)e] CHy &
e S AT A2 O& S7HAY %7k~ CHy 5 ppm, 10 ppm,
25 ppm, 50 ppm, 100 ppm, 200 ppm(Rigas, Korea)E o] &3l 2A3+4
th 13 FF7122E 50 ppme A A A, 13 FE27FAE 3451 2
2 £F7F2~Z 25 ppm(50 ppm 3] A)E A s AMESATE BEAR
2 A3 AFAe R 32 0999808 93 AXAS YR

3500000

3000000 y=Tdd 371897
R?=0.9998

2500000

mzm /
. "
ol
cad

i} 50 100 150 200
CHa Concentration{ppm)

\

(19 3-12> EFA8E ©|&3 CH, AFA

_23_



H

3-3>° YEAH.

-
At

shed <

108) w5 24

0.33 %=

<3 3-3> CH,

— ||~ |, |||l H N O || ™
ol oA ]olm3luw N Q| oD
txs B Yo B I 2= B BTSN e S B v S Y= B (.2 N 7= R 2 T B o S RO
N DA | H DA A H™ | H M ;]S
— — — — — — — — — — —

s

]

S

O

[aW

~~
g

Ny e || X

oK NAESRE::
—~ N ||| w0 |~ | |[S|H|5 Nk

B.__- o) zt

= Bl | M

=
<0

_24_



2. 928N A=A

ANEAH Hrres daBAel EFEAE BBOT (2,5 - bis(5 - tert - butyl
- benzoxazolyl) thiophene: C =72.59 %, H =6.06 %, N =6.54 %, S =7.43
%, O =742 %S A&3t9TH YAEA7]9] AdAS BBOT TFA 59
7zt Aa s A9 FHS d¥skA 42 Unknown AEiolA ZF &
A% 5 vlasty Hrisidt FFEAE 24 A B54 gEFS A F
Fe Y4E¥ FFA S(tandardl A= 7259 %, dEstA & EA
A E@unknown) | A& 72.69 %= EAEHJAOH, T4 FFS 7 6.06 %,
6.01 %= FAEHATH (FE 3-DoAHHE Arh
010 %p, T4 FF A 0.05 %pE 5 AFH S UERATH

<IE 34> XFARE 0] &7 d&EH7Y AFA B7L
(29 %)
T standard(A) unknown(B) 2}o] (%)Y
C 72.59 72.69 0.10
H 6.06 6.01 0.05

%1 #ol= B-A

_25_



TAFRAe| UF AHYS Fusly] G dPoz WY PIE

(>
>
ol

ol
8
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e
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ol
1o
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N
>
frtl
(ox
D
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N

Q.
(@]

o

Q.
[
g
e
ol
(@)
w
—
©
-+
©
=~
(@)

=5}
?
LSS

HpE 315 WA gk (keal/kg)
1 6,324
9 6,325
3 6,326
4 6,324
5 6,325
b e 6,325
®EFAA} 0.837
A A% 0.013
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A4d CH, vjSA s A48

2 Aol FdRAE &7 CHy o
21 (D o] Attt 971A4, CHy §5< 9= 24725
GC-FIDE2 #43% CH; #5& A& wWiE F3el 45 2444

HE 7 Zolg §452 o g3 AT

==
e
X,
B
i
P>
oxl
ol
N
do
ol
£

EmissionFuctor oy = (K< Con, X Qnmin < 107°]/w D

71, EFg, = CHy Wi EA15(g/ke)
Ce, = CHa = S(ppm)

K = 16/22.4(kg/m®
Quin = ME FFSm?/min)

W = &ZF=Hkg/min)
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<3 3-6> CHy viEASF 24 IANE

Step 1 (Concentration)

Item Volume Concentration Mass Concentration
Sub-Item Cyal Crnass
Unit ppm g-CHy/m®
Caauation Cya X (16/22.4)x 107
Step 2 (Emission)
Extraction
Item Velocity Time Flow rate Emissions
Diameter
Sub-Item D V t F E
Unit m m/sec min Sm’/min g-CH,
(D/2)>x 3.14
Caladation Crnass Xt XF
XV x60
Step 3 (Emission Factor)
Item Consumption CH4 Emission factor
Sub-Item W EF
Unit kg g-CHy/kg
Caladation E/W
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AR FYRARS TEF 9 =4 &4

AlE A sAZAE

B71974(2012) o

Az7ol el Amz FhEEo] Al An TEAT A Fso

i}

$2E(BZ, 20, W B9 AAgL Wre

E
=

A B}

-59(2016)2] Aol

A, F3)o] 392.9 g/m? A 290.7 g/m?, T 273.1 gm? F= 121.0

gh’, 55 105.7 gi?, W7 7.4 g/m* & YeEPFTH

4-1> F=).

-
At

i

ol

FATH.

S|

2 A4

ANE e d3A=

)
“

oo}
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(&9l g/m
A o | U | B
azbrgon | SO oy | g 2
75.0 1538 | 3403
90.6 354 | 2857
273.1
72.4 353 | 2717
93.3 2087 | 1948
e 69.2 1528 | 1057 | 1057
s 30.0 246 74 74
=5 310 3902 1210 | 1210
9.3 219 2007 | 2907
723 1964 | 1420
s34z 91.7 2874 | 2634 | 3929
100.0 733 | 7733
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A2E sAZAEY] 4484

4-2>0 A HE= nvio}

-
At

<

A=

40.58 %, S e

3}
=

A2

451 %2 BA =T

3

3

%)

(4

2O

ND

ND

ND

ND

ND

)

2.20

2.05

2.28

2.18

0.09

T4(H)

4.55

4.57

4.40

4.51

0.07

€40

40.91

41.50

39.34

40.58

0.91

Az

K
£l

2

K
£l

K
£l

3 (%)

3

i

4-3>0 A1 Hi= ufe}

-
At

<

A=

3}
=

A2

& W 313 %olm, ¥ UL 0.03 %2 LAY

K
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4-4> A H=

-
At

<

A=

T+ 41.95 %, T4 TFS Ha 483 BE

7 1.15 %°l™, 3

3

35

>

o

]

(ST >

.

%)

(9

2O

ND

ND

ND

ND

ND

EENO)

1.19

1.12

1.12

1.15

0.03

T4(H)

4.87

4.75

4.88

4.83

0.06

12 E(0)

42.05

41.86

41.96

41.95

0.08
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& mmstgon, 1 As
SEAUNT} 43.48 = M =
FAe] B FFS 4195

<& 45> FHIAE P44 v
(9 %)
N= 12 E(0)) T4H) ) HS)
1T 40.58 4.51 2.18 ND
=74 43.48 4.88 3.13 0.03
A 41.95 4.83 1.15 ND
3 (%) 42.00 4.74 2.15 0.01
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A3 FATZAEL] THEH

TEHe SE, IR, JB, wgSsE 245 8 F 33 B4 &
om I AT (F 46004 BHE upe} g
TNEe] FES B 1307 %, LS Wi 7087 %= EAFHUTE IE
o W 146 %olH, TAABAE B 1460 %= BAEHATH

<& 4-6> AxUof FAEA A
(21 %)
T =43 TE R Eh g ERA
1 13.06 70.92 135 14.68
D) 2 13.10 70.88 1.30 14.72
3 13.05 70.82 172 14.41
B 13.07 70.87 146 14.60
EEH} 0.03 0.05 0.23 0.17
el EZARH%) 0.20 0.07 15.75 115
S F&, AdE, I8, aAvE FFe SAS] fd F 39
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12.85

0.61
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4.21
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4.28

4.24

0.04

0.85

i

o

66.11

66.73

65.61

66.15

0.56

0.85

g
A

16.87
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= H 1787 %, AEEE Ht 66.54 %= LAFHATH
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T

A 2
< H+t 315 %olH, n AT

o 12.44 %= & =AU

Dz

i
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(9
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w

O

X

™

12.84
11.69

12.80

12.44

0.65

5.25

T
o

3.07
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0.08
2.55

i
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A4d FAZAES TEFEA

DI FEA7|E AHgste] axdie] BEEFs EASAT 1o %
FHFL GE 4-100904 B nke} o] 4,215~4,515 keal/kg HEE AH4 =
A, e Hd =] HFS 4,356 keal/kgol Tt

o L1

<3 4-10> AU LBEF BAHZE 9

TE B4 34 1k 2 (kcalkg)”
1 4,515
2 4,372
5Ty 3 4,296
4 4,215
5 4,383
B 4,356
23 aHkeallkg) 112
A EEH2H%) 3

F1) 1Ay Fuey
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LIAFEN7IE AREs] AT HdFe BT 4o 24
F <E 4-1D0A B nkef o] 3,822~3,982 kcal/kg W= AHE =L
a1, A HA e a2 3902 keal/kgel AT

<E 411> AU TITF 42

X131 o 2Kkcal/kg)”

-u
A
A
¥

1 3,861
3,894

3,949
3,822
3,982
e 3,902

=74

Ol | > | W | D

s 27 2Hkcal/kg) 65

S EFHAH%) 2

_38_



DI FEA7|E AHgste e ddEs EAsAT AU @
AHFL (F 4-12004 BE ule} o] 4,218~4,486 kcalkg MY E AHA =
R, FAT e A FFe] H-S 4,358 keal/kge] ATt

<FE 412> FAW ] TIF TAEH
TE A3 T Zkcal/kg)"
1 4,307
2 4,486
HA 3 4,302
4
5

4,218
4,478

Bt 4,358
FFEA=Hkcal/kg) 118

S EZFHAZH%) 3

FURAES] HETF nustdon, I A= GE 4-13D0lA B viel 2
ot ustiel FAThe] wdwke Zh7) 4,356 keal/kgd) 4,358 keal/kgo- 2 Hls2
s Yebgon ST 9] g Eke 3902 keal/kgo.2 T WAl UERT

< 4-13> FALA = HEFEA Hlw

N ke 2 (kcal kg)”
1T 4,356
/A8 3,902
AT 4,358

S i 4,205
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A5%E FQZAE &7+e] CHy WiEAls g

Al FAZAE &749 CH WEA s 23

27t CHy WiEATE (& 5-D3 o, A7 EA

=

2} CH, vl &4l ¥9e 0.71~2.92 gikg 22 e 87019 =t Al
B2 AR a1zt &4 CHy wWisAls Hv2 1.22 glkg oW, &
A= 0.80 glkgo 2 YERGTH
3 51> 15W &7 CH, wWiEAls 2 A
5 HEfg | AsAETE | AN | AEAs
e (ppm) (Sni/min) (kg/min) (min) (g/kg)
a3 _1 37.2 7.10 0.1 10 1.89
5T _2 33.4 7.54 0.1 10 1.80
5T _3 25.7 7.54 0.1 10 1.38
a5t 4 34.0 7.60 0.1 10 1.85
3T _5 23.2 7.01 0.1 10 1.16
5T _6 14.2 7.27 0.1 10 0.74
ST _7 25.1 6.95 0.1 10 1.25
a5T_8 54.2 7.07 0.1 10 2.74
H 6.35 7.26 0.1 10 1.60
EEHA 1.73 0.27 0.0 0.0 0.61
i EFHA} 27.32 3.65 0.0 0.0 37.96
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-/] CH4 HHEZH

Qi

AW &7+ CH, WiEA <

A

= <& 5-2¢ Zor, Al
9= 1.73+5.36 glkg ©.5 UEhth 12719 S
27te] CHy wlEAl4 H+2 3.25 glkg

=4l

oW, &

3 52> AW 2749 CH, wWiEAs 2 A

5 HEFd | ABAETE | SAEARLE | dEAs

e (ppm) (Smi'/min) (kg/min) (min) (g/kg)
SAY_1 53.8 7.10 0.1 10 2.73
EA_2 93.0 7.54 0.1 10 5.01
SAY_3 32.1 7.54 0.1 10 1.73
S _4 44.8 7.60 0.1 10 2.43
SEAY_5 86.7 7.01 0.1 10 4.34
SEAY_6 71.0 7.63 0.1 10 3.87
SEAY_T7 50.3 7.42 0.1 10 2.67
SEAY_8 80.2 7.19 0.1 10 4.12
SAY_9 105.3 7.13 0.1 10 5.36
E704_10 47.5 7.10 0.1 10 2.41
EH_11 40.2 7.73 0.1 10 2.22
EA_12 41.9 7.23 0.1 10 2.16
B 62.23 7.35 0.1 10 3.25
xE=HA 24.00 0.26 0.0 0.0 1.19
o EEH A 36.70 3.58 0.0 0.0 35.05
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. ZAY 27+ CHy WiEAS 443

AN 27Zre] CHy MiEAIFE <FE 5-3>8F zon, Alge EAo u
2} CH, WiEAS HYE 2.94~9.68 g/kg ©2 Yelyth 14719 AT
ANBE AT AN 7o CHy MiEAIF B2 473 glkg oW, £F

At 2,01 ghgo 2 pEbTH

<3} 53> IAY &7 CHy WiEAlT A8 A3

T HERd | ABRAREE | SAEARE Hlj A 5

e (ppm) (Sm' /min) (kg/min) (min) (g/kg)
A _1 77.9 7.83 0.1 10 4.36
AT _2 156.7 6.98 0.1 10 7.81
AT _3 68.7 8.16 0.1 10 4.00
A _4 75.4 8.04 0.1 10 4.33
AT _5 170.5 7.95 0.1 10 9.68
AT _6 120.6 8.42 0.1 10 7.26
A _7 51.6 8.34 0.1 10 3.07
AT _8 64.2 8.16 0.1 10 3.74
AT _9 60.1 8.19 0.1 10 3.51
& _10 48.7 8.45 0.1 10 2.94
A _11 64.5 7.95 0.1 10 3.66
A _12 62.1 8.25 0.1 10 3.66
A _13 71.2 7.88 0.1 10 4.01
A _14 73.5 8.10 0.1 10 4.25
Ry 83.26 8.05 0.1 10 4.73
xFHAE 38.07 0.36 0.0 0.0 2.01
U EEHA 61.41 4.44 0.0 0.0 55.84
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A3E FAIAE &79 CHy WS4 vl

<E 5- & A7 = - 9 4= &7 CHy wiEA 5 H
watth 2 AFolA MES FE FRHES 1HT sJG/AE LA e
CHy Wi &A= 5= 5.76 g/kg, =7AtH 3.35 g/kg, AW 6.99 g/kge
2 YUegt E3153Q2013)0] M sF™IAE &7 CHy WA
= 130 3.79 g/kg, EAT 4.02 g/kg, FAY 4.17 gkge & B A

ANM /AEE CHy ¥iEAr7F = oF 15w =3k SAti= <F 0.8
v w2 sEojlen 7 Rt

THEYATAQ01)e] AP ol 8 Tl TR

o)
)
rlr
©
—
-
=
i
rlo
)
o
i

A AQR01De] A w2l 27ke] CH, wWlEAI5E= 3.80 glkg, IPCC(2006)
21 27 gkgo 2 UERtT

i)
)
>
e
off
3
2
i
B>
X
o
(@)
=
=
e
2,

GE 57> B ATl Fu-9) BY/AE &a7te) CH WjEAS va
(<1 glkg)

A &7l | BAY &7 | AT A&7t

CHy wi&A14~ CHy wi&A14~ CHy wi&A14~

R FRRE 5.76 3.35 6.99

2212 viEA

SHEIEAN13) 3.79 4.02 4.17
A 4(2011) 3.80 - -
IPCC(2006)3 2.7
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Abstract

The incineration of agricultural residuals produces greenhouse gases,
but the related research on greenhouse gases from agricultural residues
is insufficient. Although Korea currently uses the default values for the
[PCC guidelines, it needs an emission factor that reflects the
characteristics of the incineration of crop residue in Korea.

In this study, the crop residue(pepper, perilla, sesame) were collected
from the agricultural land after harvest to develop the CH, emission
factor for incineration of crop residue, then grinded and analyzed.

The calculation of the CH, emission factor for incineration of crop
residue showed that the CH, emission factor for incineration of the
peppers was 1.60 g/kg, and the CH, emission factor for incineration of
the perilla was 3.25 g/kg, and the CH4 emission factor for incineration
of the sesame seed was 4.73 g/kg. To improve reliability of CH,
emission factor for incineration of crop residue after calculation,
emission factors were developed considering average moisture content
of incineration of agricultural products in Korea.

The CH; emission factor for the incineration of the pepper
considering the average water content was 8.24 g/kg, the CH; emission
factor for the incineration of the perilla considering the average water
content was 3.74 g/kg, and 7.12 g/kg for the incineration of sesame
considering the average water content. I think the CH, emission factors
for these crop residue incineration will be the data that will improve

the reliability of the national greenhouse gas inventory.
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