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ABSTRACT

Policy Issues and Strategies to Boost Biomass
Utilization in Agricultural Sector: Problems and Issues
in Korea

Biomass is the total mass of living organisms in an ecosystem as a source
of energy and raw materials. It is closely related with agriculture and for-
estry since it is mostly composed of agricultural products, by-products, ani-
mal manure, by-products from forestry activities, industrial wood waste,
and food waste. The development and utilization of biomass have been a
very important task and will continuously be treated as an important sub-
ject in the future.

This study is a two-year project with the main purposes of develop-
ing efficient utilization systems and finding tasks and strategies to make
and support policies. This study began with subjects such as grasping the
current situation, excavating the problems, and finding tasks for domestic
agricultural biomass utilization. Related institutions and policies of devel-
oped countries on biomass were also introduced. For the second period of
the study, utilization trends and suggestions on biomass have been summar-
ized, and policy directions and strategies of biomass utilization have been
also presented based on economic analyses.

Many countries around the world are interested in developing bio-
energy because it plays an important role in solving various problems
caused by high crude oil price, intensive use of fossil fuel, and stagnancy
of agriculture. Bioenergy may be gaseous, liquid or solid. The worldwide
interest focuses on biofuel, a liquid type of bioenergy.

Bioethanol and biodiesel are representative biofuels which replace
gasoline and diesel. The United States and Brazil are the main producers
of bioethanol and their share of total production is 85%. Biodiesel, on the
other hand, is mainly produced by member countries of the EU. The differ-
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ent trends of biofuel production are strongly related to the resource reserves
in the production regions.

The development of bioenergy in Korea is just at the beginning
stage. Bioethanol is being tested for introduction after the actual proof of
assessment. On the other hand, biodiesel has been in the early stages of
commercialization since 2006. The market size of biodiesel is 90 thousand
kilo-liters, and its share accounts for only 0.5% of all diesel consumption.
However, Korea is not in the real development stage since soybean oil, the
main feedstock, is still imported from abroad.

Rapeseed and soybeans are good candidates for the feedstock of bi-
odiesel when we assess the feasibility of feedstock based on production
level, cost, technology and breeds. For bioethanol, rice (stock) and sweet
potatoes are relatively good feedstocks.

The development of bioenergy in developed countries is mainly
based on the competitive resources of their own. Grain-based biofuel, how-
ever, has been accompanied by unexpected serious side effects, such as en-
vironmental problems and decrease of food and feed. Some developed
countries are making every effort to make biofuel from fiber, which will
solve the problems caused by side effects. Bioenergy development depends
on the resource reserves, technology, etc. but ultimately relies on the will
of a government to develop bioenergy.

We need to be very careful, consequently, in developing bioenergy.
It is required to find the most proper way for development. It cannot be
done simply by adopting the existing method that developed countries are
applying, but by finding ways that do not cause serious side effects to our
country. For this purpose, we need to carefully set up development strat-
egies based on good choice and concentration. For biodiesel, the conditions
of good feedstock are that it should be easy to be adopted and its pro-
duction is positively related to the household incomes just like rapeseed.
For bioethanol, it is difficult to secure feedstock based on large-scale do-
mestic cultivation. Therefore, we need to push forward our bioenergy de-
velopment focusing on cellulosic ethanol, the second generation bioenergy
which does not come into conflict with food for its feedstock. It is required
not to be stingy with progressive investments and supports for the develop-
ment of bioenergy which is fit for our circumstances.
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Biomass from agricultural and forestry activities is usually scattered
about in vast areas, and this makes it difficult to collect and be econom-
ically viable. The utilization of waste resources as feedstock, however, con-
tributes to preventing global warming. And the production of bioenergy
and biomaterials from biomass can expand into a new industry that leads
to activate agriculture and rural society and form cyclic local areas.

Various forms of biomass, such as agricultural by-products, animal
manure, and wood wastes of forest activities, are obtained in rural areas.
Hence, it is required to prepare a comprehensive utilization system which
will lead to the efficient use of biomass from various sources, rather than
focusing on biomass from a single source.

The tentatively-named and locally-managed “Biomass Resource
Center” is required to make biomass into energy or material resources. It
is the prior task to obtain facilities and labor to produce compost, feed, and
other biomaterials as well as gas and electricity from various biomass. The
manure and feed should be reused for agricultural production, and the gas
and electricity must be utilized for local households and agricultural
activities. To operate these systems centering around the local biomass re-
source center, active participation of every stakeholder is a prerequisite to
success, and the role of the central government is also very important.

Researchers: Park Hyun-Tae, Kim Yean-Jung, Lee Sang-Min, and Han
Hye-Sung
Research Period: 2007.1~2007.12
E-mail address: htpark@krei.re.kr, yjkim@krei.re.kr, smlee@krei.re.kr,
funny1978@krei.re.kr
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HO| 2C| & (BDF), B100, B59| 18

B
ECGT} 5U2 UEE o H2 440 58 5T

—

mv

Z+8: APEC(2006).

3 APECO|A A%E 20308971R] whelouA] 717 d 2o
HEW(E 2-3), 201097HA]= vlo] et it BAst= 7t
FAEE AZEshe Ve & FAES o8 Ve o] oFod
AR B 9tk B} 20204744 = vlo]em g o] &3 Wik B A
EZOAE o] 83 eSS AAEHE Y|&o] M, 20309744 A
B AAE FaE IEERE Adshs TIe7lEo] o|Fold Aos
Aska o



20 HFOlSoldA A 2 o]g Fa} A
2. 79 =7ke) wpolduiA At g ol¢ 5F
2.1, 0|=

211 Bjo] L&

=2 o] A8 FoXE Hlo] A BES F2 o3t jlen, B
]

a3 3 20059 A AA e o 90%E eI T A8 Hlo
Qolehe AAELE 1980 FREH F7FsH7] AlAslF o &4 FHo] F
%39 19954, 1996'3-& 1946} A& FHHE fAsL Aok &

3] 200195 7924 Sold e & F UThHE 249).

o=o] o ghg A T = 19993 20061 Alolo] A< 2ujE B
olstty. AibsE S Bi 19999 5070 Tl 179 28nt A4S A
g = ddo}, 2006390 9570 9] TN A 439 3,640 AHS AYALE
4 A HATh EI F 179 7,800% AHL FUIE AN 5 e FF
3I7H7F A2 Folth(E 2-5).

a2 2-4. 0|Zo HER HIO|0IEHS M F0|

16000

14000 |
12000 |
10000

& 8000
I 6000 [

4000
2000 fH//—H—H/

Z}5: RFA.

2|8

4 1791=3.7852]H
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¥ 2-5. HIO|20{ B2 MAAIMY & MiksE
SEE
el | 1999 | 2002 | 2003 | 2004 | 2005 | 2006 |oi8 (o)
o
AN | A2 50 61 68 72 81 95 9.6
o gh& | Wil
aaie | el | LTOLT 23473 | 277068 | 3,1008 | 36437 43364 | 143
S ==Xe]
11]3_53 2 50 13 1| 15| 16| 3 -
NFE | o
ArsE oy 77 3907 | 483 | 598 | 754 | 1,778 -
SN
% 7 d=el 19 7%
Z}E: RFA

Hpo] Qo gh&- & thFst S 2RH AMNHAR M= T S5
Ao Z 4HA Ut} SFFTS AR o] &3te Al

857142 HA9 83% 5 AHA|eHH, o5 A ABAFEFL 459 1,600

T APe 7 AA A 902.7%E ARG AoE YEITE YA

ool Wk A, %, A
BE] A 7HAY A ek At & NS A Bl g
SFF 4516 92.7 85 83.3
ST/ T 162 33 5 49
S/ 90 1.8 2 2.0
S5/ E 40 0.8 1 1.0
5/ 40 0.8 1 1.0
o gM 77 16 0.3 5 49
=74 8 0.2 2 2.0
I/ 2 0.0 1 1.0
ot %l 4,872 100 102 100

T FEAAN T F2AA7 X3
A} &: USDE(2006a).
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212 F8A A

o] RSl Hio] oA oflghgo] i A Wk ol
<3 2-7>¢] YR Hpe} 2.

b aH[M HH

ot

—

I 2-7. olEtE X

o
mo
10
o
i

2
ki
i)
(o]
-0,

B
e AnlA 7 0.4028/24(0.1062 /2
B), 7F£2(E10) 2H)A 0.0422/248

Surface Transportation| 188 Aa7™d 050€2/2d, 71&d 4HA
Assistance Act 0.09g8/Ax oz =A

1984 Tax Reform Act A ErS AFH 0.60€3/2Ad

Omnibus Budget olete AF7AH 054€el/A oz st 4
Reconciliation Act | &7]7F 200063 7H4] 4%

1992| Energy Policy Act | E85 AR&xtsko] tigt A5 74

1978 Energy Tax Act

1982

1990

Transportation
1998| Efficiency Act of the
21st Century

gts Alaztd #8713 2007374 A7ets]
200571A] 05148/ o = Qla}

Z8|A A Azl gisk AAFA R A3
atal 20109744 9 A&

ABAs A7IE 474, 2006 409 BHE Al
Ao 201297bA4 759 AH(2849 HH)=Y

A} : North Dakota Chamber of Commerce.

2004 Jobs Creation Act

2005| Energy Policy Act
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PARI A

(o,

ol
Lol
e
T
)
T
o
o0
[\S)
rL
Ho
o

. % Z] I} (Surface Transportation Assistance Act)

A ofghEell tigk ARlAl s "o] AHY S0MER Q1FE oW, 1984

He 53 AHT 0AER A AAE AT wEkA 1978
ks

¥ UL 2

Q2 o
o ¢
Ho
N
)
AN
e
o)
=
R
:?L_’,
ox
)
X
o
fr
&
o
i
s
30,
rr
oY
filo
i/
4
pasa
i)

Lh A &RE X2

ol x| ¢HE ¥ (The Energy Security Act of 1980)0] whe} o g2 A Akz}
gk Aol s&EAcH L HES B Arksgo] 19nk Ay o]s)
Al

o Ho
A 1 Eﬁﬁﬁ AANE-29] 90%,

==

e Q7 19E g v §4E A
Asl= 2 Fo] ot T3k A2 o] fA ¥ (The Crude Oil Windfall
Profits Tax Act (1980))2 ¥¢3i&S Eshe AkA e Aol o)
NFEA 8-S Fostdt. 227 (The Omnibus Reconciliation Act
(1980))2 &7r i AAbate]l tigh Al A& S Fofadl=t vid 27]
1,500% 2R (& 7 1505 2ol tha 22U 104 ES sAHY s F
AL, 2005 o U XA 2 H (Energy Policy Act)ollA] 6,0005F 2oz A
& 24H A

to Jo 1_”

W

CF 2hA|

ete AR TS Yo TZXAHHA80)ANE T4 ekl Hats)
74 ollell 231 BAQ ARG 504 E] FHA Hi= 585k
=3t 1984 A4 A A7k (Deficit Reduction Act)S £3f #A4S 604 E
2 Qs

2} AH|Z

i

SRR
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g, A2 AIAE ¥ (The Alternative Motor Fuels Act (1988))= 53l

.
ESSE T AU FATFAL 5 A vhal A3
FANYL Folsd

of, 2§z M

19904 o) 714 3t Z 3 (Clean Air Act Amendments)> DAF3FER A B
s Aztet7] g =€ o2 AT AHES Fssidet, A
Aol et} dS 93 olv] AMEE 3 % MTBE(methyl tertiary-
butyl ethen= A3t¢ 29 5 BAEAE op7)stnh weba v 3735
% 37 (Environmental Prptection Agency)< 1994'd At 7HA19] 30%E Al
Ao A2 thA|sfjobgtthar A A 4+H8}A) 117 (Renewable  Oxygenate Rule)
ol WAISIRIL, 1999 A I olE FFE MTBEY AHE& w48
2006 1€ A 25745 A& FAIBIT

Ht. R&D

19783 F-E 19983744 A7t 7] FAHL of 53v~19] 2
Folt. 7 Z7]9 oY A F-(Department of Energy)e] 2% A7)t
AL 15008 Do Bdsion, dwgRe A2 duA &
Auj ol that Aas A2t vlo] QAR tg AFAE Fxle
ZE Eov7] A

N wd

213, ®lol A

109+ &, 2005 307 E, 20060 609 £& A Ao = JEhydth
nlo] oty Ao thal AL 1998\ H A A3 < (Conservation Reautho-

rization Act)S E3f EAZ 07 AIZHA=H, o] HekS vlo] QU AR
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221 vpol2TyA

EUY] 20053 vlo] s AAteEL 3905+ E(nlo]ot]Al 3184 &, ujo]
Logg 729 E)o 2 200039 HI 312% F7}et o, AHA 32.8%
o] Z7F8S HYTHIE 2-8).

2000 2001 2002 2003 2004 2005

A 947 1,071 1,383 1,869 2,356 3,905 32.
H}o] o
] A 715 803 1,000 1,445 1,933 3,184 34.8
Hlo] ¢
o Ere 234 268 383 424 423 721 255
Hlo] 9.
— 75.5 74.9 72.3 77.3 82.1 81.5 -
=Rl

A 8: EC(2006a).
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Hle] 2Ol 2005 EU Hloledm it 7hed 7 =2 vl
(81.5%)S AAEFIH. HHuko] 2t 9]¢ 3] (EBuropean Biodiesel Board)
o w2 20053 AY2kako] 3187 Eo g2 200413 AAabH R 1257 E
<7t 64.7% =o1%th 20004 F-E 2005\ d7HA] A dHdE S
< 348% = vlo]oe-EH T =4 YT 20051 Bl Aol A Bt
o]Q Aol A& HIFE 200030 M) 6%EQE =& Ao 7 e
o=y

A STHEol AT AoZ o dHr

o] Bio] Zah2 497k 2 E, o]gelo} 397 63 =5 Ae o=
Ehgth ZEhas 2001 o] F A& 07 Hio]Q
o 20059 B0 Al FUHsERem, HiolL
(European Directive)®] 35 2008371 &4 6, 2010474 7%,
20153714 10% EdH1& 98-S HEE 3 ofizt nlo]leds FFAY
S vtdEstA T o] E 913 vlol et} vlo] Loghg el tiet HlES st
stal, Af 9 oA dufo] gid FHAE A&Ho = A4dste 201097+
A 71%E AL Aot

oL
o
r [

EU9| nlo]oujd MabsE-e 20061 6¥gF Eo 2 A uls) 43.5%
S7h Ao R Uyt 5d9 Ay SUbde] o 774 8% Eow
3l g S7HE

EU A Aok F719] 423% 5 A8 459 ik
72%, = 13.2

31T 61 EO0R AAY 172%, ZFEE 13 5
Ao = ot g AE FA0F nlo] oA MRS 93 Exrt HAF
S gles ARFSRAL SIBGE 2-10).

6 2010 d7kA] Hlol 2 AE AMEFE 5.75%71A] €Y oA ol
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¥ 2-9. EU 2¥=9| Hlo|0|W Hata gt

2004 2005 S7HE
EU 1,933.4(100) 3,184(100) 64.7
Tk 348 (18.0) 492(15.5) 41.4
£ ) 1.4(0.1) 1(-) -28.6
=4 1,035(53.5) 1,669(52.4) 61.3
F = 0.9(-) 51(1.6) 466.7
ojgrg] o} 320(16.6) 396(12.4) 23.8
Zd= 0(-) 100(3.1) -
g 60(3.1) 133(4.2) 121.7

F: ()T EU AA Ak dig vF9.

AL &: EC(2006a).
E 2-10. EU 3@ =2| dHio|2C|¥ Mis=
949 HdE %
2005 2006 sy | SUETEAN

EU 4,228 6,069 1,841 100
Zep 532 775 243 13.2
299 12 52 40 2.2
=4 1,903 2,681 778 42.3
d=r 129 445 316 17.2
olggjo} 827 857 30 16
e 188 203 15 0.8

A} 8: EC(2006a).

222, vlo] o E-&

20051 HA vio]l QAR it thgh Hlo] QolgHE ] HIFS 18.5%
o

o] 573t th EU 3|d=r9] AAASS HUHGE 2-11), 2FRlo] 7 &
< 247 BS 7158 on, 29dlo] 137 Eo g F MAE 7|E5Art
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E 2-11. EU 3/229| 60| Q0| ehe Mg

2004 2005 e
EU 422.8(100) 720.9(100) 70.8
Zef 80.9(19.1) 99.78(13.8) 23.4
295 56.5(13.4) 130.16(18.1) 130.3
= 20.0(4.7) 120(16.7) 500.0
s 3.8(0.1) 36.8(5.1) 876.6
A 51 - 1.12(0.2) -
29¢l 202.4(47.9) 240(33.3) 18.6
F:()E BU AA Al g mEel.
ZtE: EC(2006a).
223 F8 34
Hlol 2 A8 Ate] SAdstel AnEAE AT HEHQ] FAoE AlgH
Aot fdgE Al fE BEE S 4 ok
Ale #EA A2 ECY Aol ofHER EU =2 717] & Al
= AEsta led, HeledRe] Faste HlEe 0-45% = w7ER
-5 Theksteh. 2eRle 299le] - vel ezl gt AnAlE WA
AL Atk =YL HE7AA viel2 AR el WA AAsgl o,
2007 1€ 14972 7T FA S =dshdA] 23 gl ko] tsjret
Al S Fofste 5 Aad dad dAsEE Moz Fola gle A
Aoltt. =i, ofdE, ojge]oh, vMdetE T2 AFE Fol thshA

(Energy Crop Paymen)& AEA =43tk o] A AFHY
2 AAe) ARAE AME FES) A8 DA Aow
Hg54 gon, Av) 247 A2 ARst] 00W F2F Ay

)

1>
N 2 oo N r?
o fr 2 o oX
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Ho 7 Attt LY Hol AR Y YRR o|&HE AES AHEAE
o gk A el siFstER ojF AdS we AAE s Hof
2005 o] ©U x]F 2] (Single farm payment system)= THEO] X YS &
st

23. B2

231 Hlo] o E-&

Hepd e AAA whelogkeE 7 Bol Adkste =7 § shtE
2004 A7HA] A|A AL ellghE ko]l ot 20053 FE vl gt
o] Bt S A7) Atk sHA oA A AA gL gk

o] 30% ©]4S AASE Fo& A Yo ATHE 2-12)
Hlo] Q o EFE AR A E 2005\ AFE5} AE 4B 15%, (s
T9] 40%5 HTT AoE YENY

o

Bl L nlo] Qo gk

A3LE 98] 20050 AL viASHETE 1 HES 2008 E £
2% AZFOZ 2013W7HA] 5%S G Aolth

el gk e, %

2004 2005 2006
B 15,100 16,000 17,000
Al A 40,768 45,991 51,060
Bveld A% 37.0 34.8 33.3

A}E.: RFA.
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232. 8 A4 A
12} LAL= o] F A ELRE Y] 9% AR A5H 544
Aol Fdo] oeZAtgdo] WeEaty] AlFsitt 197535 dgs &
AMES oFshetar, Zledel tiek A, Bxe AR, Aledd 55 F
8 ygoz dte AdeEEAd S4ZZ 3% (Proalcool)S FREAT 1
A3t AA NN 7H “%Lﬂ AehE 83l Attt
ek A4

E
o
0{
_,V_‘.
ul
2

[o

L
)
()
[}
(e}
V‘
é_‘.:
e
2
k]
Ho
N
N
N,
1
ful
g

WM- T e oﬂw 8 AM S8 g FAAEA 2, o

Be Aatel ta F4AY So
20~25%% 953}ttt

2005Lj°ﬂ Z7L YA A E S FEste] o eErLArY] SAHFoRS uldEEly

(2]

o]

I
[z
rot
)
)
re
=l
=2
o
o
(ot
]If‘){_f M
o

I, 20079 BAYE £X Z=2a3
ge1E FAY Ag Rew dEA 9l

24. &2 =I12| tl0|L0U Al 0] =<l tieh AARS

Ho] Quj o] o] o] &FASE 95 IUtEY =¥ A ALk
et Alg 7, BiE7F A, =278 A =(Green price system), *ﬂﬂ%ﬂ
(Bco-tax), 3} <A 8 F-H3 (Fossil fuel levy(tax)), AoV o] F&F-
A(RPS), T2} A =(Feed-in tariff), A 7}= ]Lixl %Xﬂ(Renewable
certificate), 7] %3} 2= (Climate Change Levy), X715, 2% A<

Ad T2 iEE F UW. ol Axs A 52 HPO] LI ESICIIE Py
o] N, o] &3 &8 HHAI FFS vz

7 o]5 o)A A AxS AN 19x AFRIAYG AE5F [ (AR
FTURE nlo] Qs o] 8843 AR AlAHS FZEATh
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Hho] Qo2 Akl e) sk AR Ao wet 11 J&r) gt
At & EWA Hlo]AF S FRAl IR oA Yv' 7k
o 432 Qe =Y, 259, 29d T AFHYS FLsa
o]# 3t HHL npolodF e wt TP FEE wAEI
o] 713E o8 F e FY d=9 AF v sk 28y Al

i ]

%9, r_|>_v‘ i)
o®

=

)
s
o

ofy

2L Ay
XN,
ofs
ol
rr
o,
N
=2
Ir
f

By
il
oX,
tlo
f
_?lll
m

. R
il
o r2
N
ol
rr
P
Do
fuj
)
I
<
ofs
ol
Xl

fo Ml o a o dl

E
lo,
o o,
o

* 2-13. T2 =7t dRY of X M AH|S(2005)

=29 %
el ey o Hpo] @ 9 7]E}
wpolovj 2 | 7)eh
A A 86.6 6.2 6.2 0.9
m] = 79.4 3.9 11.8 4.1 0.9
=4 55.8 13 31.6 9.2 2.1
AT PN 15 3.3 86.1 8.8 0.2
299 0.9 18.2 54.4 26.3 0.3
Ad= 131 7.3 37.0 42.4 0.1
q=r 87.8 0.2 105 13 0.1

F: AA AEE 20049E 7EoE slgen, ZUME AEE 200549 7)E
A E: USDE(2006b).
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olo} o] Wlo oA A4S 9 FAhE e s Frhe] REA
Az DPA AR} ek BAAA] FRael B Aol wad
29ds PAF=E 02 EU IATED 98] B4 L BZ AR FHA
LA who| QUi AE o A] A4kl Bol o]g-skal Tk HEFE Hie] oY
AR EAE olgse] Aele AEZosdRE Add AIHoe

FAsAL e Aoz dEA vk

3. FElyet mo] oA N T

31. OIO|Uf A~ 2= U "lo|0UA 25 g

o

)||

] vlo] Quf s BE AL AT oF 1,128%Hoeo| ™, A V&= o

YA o] go] 7kt AP BEF] F 20%0] T8 2317 63toe ©]

o}, o]= 20003 % A oy A] &Ml 1.3% A= Ao Z Yehton,

2002 7IE A FHIEAERS A ARAE HEeE Fhoe=
|

kst 8,107 ol o] ETHEE 2-14).

FE 9 7He Ad@3Fes B o, oyA FaS5HoAA Y o]& ks
o] 2 AP A, FHFAME, HIE F HA, dE5A 5% E &
Ut 7w, €A 52 @748 AP FAEE vo|rtAE A
Abeh= d o] &H T

A7 el BgFd nlo]leduAl= F714 H7E Fr)4dt] 93 v
g AL o]g, AYEL LFG ©]§& E 7 vlo] QA5 vlo| ey
ot} 20061 7E€HE nHioletAd-S &3tet BDS, BD20°| HF =7 A&}
3R vlo]Qoehge AFHIPL 2 Folos.

8 BD5= 7ol thgh nlo] et &9kl &0l 5% AL 9wk, BD20S &
grlEo] 20%% As om g
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* 2-14. SE|L2t vo|ujA £& I IIE AP

REAY 7H&Ard
A& A
Fo% | ddA | FFF | oldA (A a2
gl | 12000 | 5100| 2000| 850 | 2975 f;g: zfﬂfﬁ
FPRAE | 11,850 | 4000 [ 3,000 | 1,050 | 3,675 | 1991 AAxpA}
A28 71> | 4,300 170 | 1,300 51 179 | F-EA2H99) 30%
AR, A=A 5400 1,080 1,600 320 | 1,120 | &AL 30%
2R | 46,840 900 | 1,560 30 105 | 1/308%= A
£)° 1,690 30 850 15 53 | FEA99] 50%
H Zzlo]o
82,030 | 11,280 | 10310 | 2316 | 8107 TZLO.X 5};}’]
F1: TFF 9199D).

F2: o] &3 H(1999).
3 o] T H|(1998).

A7 A AL E(2006), KISTI(2002).
I# 2-15. & - MY oHX] EE=E
&9 Htoe, %
. AT A F5 A 7 X
S P u}oq o [ e R A
2005 230,949 4,350 436 220 5,006 2.2
2006 237,589 5,050 495 374 5919 2.5
2007 243,664 5,630 737 606 6,973 2.9
2008 250,486 6,150 768 1,020 7,938 3.2
2009 257,513 6,870 801 1,496 9,167 3.6
2010 263,555 7,110 833 2,281 10,224 3.9
2011 269,323 7,540 1,050 3,532 12,122 45
2012 274,978 8,930 1,082 4,252 14,264 52
T 71 HAE, HEE, $8, 259, IGCC, A4, Y, A€ 5.

A5

AF A1 F(2006).
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Hho] R oA E £FHe AAAYANYA7} -2t} FAYA] AHleA A}
Aste vl w5 wmE Aotk ey R AYANYA Y] Bgs
2005 Fo|UR] 29 22%04 2012 52%E 52 Agolth A4
A9 2012 A AES AHEA H7E0] 63%E AHA|3HAL, Hiol
214A 8%, 71El7} 29% | THFE 2-15).

Hlo] QoY BF AFES HYUE 2-16), F45EOZ nlo] o)Ay
Hho] Q o S-S B FEla, WAL O ZE LFG, WErks o] fA4u|e BF
& A3 Ao Hof gtk wEhA vio]dUAe dAmet Mg o
dstd AZFart FEE o= Agdn

I 2-16. 20114 Hio| 20| AX|§dH 2EFH =

T3 F(Htoe) H] (%)
o) A & 67,000 6.4
o L= 60,000 5.7
LFG 371,000 35.2
Hho] e A7 555,000 52.7

AR HEFGTALE FAH2007).

32. zUl Blo|uU|Al =& &g

UA F apol 2ol &h-go] 79 20061 259 99 ooz
g AAISHaL, 200897 H =S AR AE Al So2 A5
2 48A A3, 2006). vRo]2tAle] A9+ 20029 5YHFH
20063 69714 437 AEARY S 71A 2006 THRE xR HE

of

—

>

A 7 ALA Fokol| o) 20061 7L HEE 2008 6L7HA
e

FHAE B3 FFFES Ho Yok



oot FFTrEl Az ovtkiE U 458 AR 05%°l 3
Tz AR AT FRadM vste Aol vieletdo] 05% X
& 73

o At % R 3}019_1’4 A JA Z5E BD100S HFRobA
o]

u nlo] e tjA o] E3HH]E-o] 0.5%°]t}.

E 2-17. Hio|2 o1 T oI
A7) -8
ooons | TETS AR A 73 FHAE o 243k BD20
P Bl s ANEEA RS
‘}\qo m /Ho AdEA |j.]’0 ] uo_(;)_o
2004.10 FTHAARAAR S 7Hg sl nfel

EREE fl?f} 719k A

"ol ¢ A BD5, BD209 A= B3 A4,

Hpo] @ T A | 2006.7 | 2008'd 64 7HA kel St 9Rtki(AZNE A Fol =3l
R

BD5+= 2007'd 274 HAsE o]

2007 | pppoe sh44 wAae 2007 Qe o4
20079 BD5, BD20¢l &3¢l H} oA gialA 59 7R
e Ad ANADE 08~"10E7 A FUHH R A%

ol

wlolo | 20061 | vlololEre 5 u}olo dm wF A UE
oleE | 2006.8 | vlo] @ ol ghS AFW I} A%}

A5 FAAADTE, AUARZAATL RN FA.

a% 2-5 dlo|2Cidel M o RS

a

0x
Hu

MaeE A XCEH s
HS-BDI100O =FF

HO| O (BD100)
as Y1 90,000KkL/'A

e
HEO| @ Ty X = XF -

(BD100O, BD20)

HHRO*H%H
A& o] 74(2006)
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< dAPEHA 5 F2 A AFGAR Y T o]l HEA, BdETHE T
AAA &2 G} 2007'd 99 A 237440 &P Folth

U] vlo]l o)Al Aatg A= shokll U], o2 |HE, BDK 5 % 1871
FA7E Bom o]F 8/ HAZE AfrAtell Hiol LAl S FHstal vk |
A F AT eSS BRAF dE A A wet fE ook AA gA A
s EL 2007\d 9€ 71FLoZ AT 9F 670,000k(Q1 Ao 2 LA JTHO,
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£ Aotk 3-3). e Aol Bom T3k §Fo] o ol o]
A ATE AR RoloN Ans 2N BF 3 Fujo) Alokad

oz Aeqe,

213. 5=

vlolotldle] YEAQ AR FAE EFFE B2 4A0)
dlstol thF FRHo) BU 5 AT A
S GAEge AMEET PG 2T A
olct. o)A FA Aaro] e o
d ol FRE BAA FAT] FA YAkl

o]y,

boag
S
S
o
"
l._

-
rr
fuj o 1
e T
o

2 ARH ge 5
2 gge v
3 fahe BU, A,

WA A AA 5

= 1

=235 3(2006) F%

7] 958 ZEZA 540 YSHAT

=, )%, 35 FolA BAHLE Fag HAE AA| 5
T 7P ARA AZE Hrh Ea A

it o 2



56 tloledlin AEAEY o g sfsA A

G 448keg/10a(E7H ASATF, 2002 AEE 1) FF AdRHHA 5
& Atk o] £X & EUR7HES] 300kg/10a Bt £7] wjEo] o] &

NS AT B ohlet AACKE), B, $4Y Sol Shso]
FEAVL FAGHE BWAY BHE YT F Ao

S @A) 7142 S ARZ YA voleride AfA U
us) BAAsbt Brhe BARC] Aok Wby ABNE AR 5+ Y=
S wlolor)d 188 3 A7) H3o] B

200

700
600 ////
500

400 ——

00—

200

20021 20027 20031 20037 20041 20047 20051 20057 20081

[—=H= =S =]

Z}g: ECO Solution, www.ecosol.co.kr.

214. 3 n}}7]

utelrle E-ol thalk F-3Ao] =] wio] o3t B = Aujrt
753 ZEo|t) AuA AL 2002 6hadl A 20054 11haZ AF Z7}38}

ArE ABZA er)e UL FA 20~30%°) F150] £
o

of glo} g atae] Erhe Aoltiu. el EAE A8, v,

b



srol oA ARAEY olg A B4 57

298, ARE, AHE o2 BsA o gHm A% A AATE A
B2 clgol St R FAk A 200508 A2 A9
3 g2 el A9 B 5 Yk

A AAHez sutet]= H} 1984 988 A=2A FA oo 7}
3

k=l
%0
rlr
o
r 2|
o
R
>
M
2
1o,
> 4

E 3-5. AMEM2 MAL H|Z g Hlo|C|H F H|=

AEdY M 3
AELLY AL HF ol tj A AF H]F
At 33% 1%
T+ 31% 2%
53 14% 83%
ket 8% 13%
33 5% -
A A 4% -
34 3% -
2EH 2% -
= - 1%
| 100% 100%

A 8: A 8: USDA(2005), ECO Solution, www.ecosol.co.kr.

A2y BRAY AAS MaS (LY 3-2), FH(5.9502) Elha),
F30(1,1902) Eljha), SNH12}719522] Eljha), thF(4462]Eha)e] SO %
A Yept sulee degos sfsaol Je Aow BAHNS 1
i} obd = AFALTE glom A SRl 4] Dt vl

(e} A}

G909 9 Aol o8-S At 89

U FHFAFAALAY Aol F2E FF5
25 )7, FEXE(2006)
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% & (L/ha)
6000

5000

4000

3000

2000

1000 [

sl w2t 7]

22. HIO| 20l S IS (HEA &E)
221, 15-\}
IFHAE F 715 70~80%7F AEo|HA THHZF

AE7Hs SEL 15~35C o) EH3HA= 4352 4~119
Aol A Au 7} 7he 3 o] The,

ofN off
—o
Auk
i
AU
[

=Y %ml o, A2 % < =l A7 7] el 20063
FHoRE vl AR 2w 37 E, nyvhy 74 B *?;o}oac}
ok agtehs A B e A Fapel] wls) Aol glovt dEH

te= ZAE0] e AR HERHEE 3-6). AW F2 HEOR o&

=S AL, 78 ol Hled Aol vt g we Aol

26 AA)A Al FargkA!: i 700m



srolecux] ARAE ol 54 ¥4 59

i T dE | FHUlu(%) | DR H] (%)
4% (kg/10a) 2,500 2,029 2,473 123 101
= AIZH(AI7H/10a) 75 116 59 65 127
A k] (34 94/10a) 493 60 900 822 55
7V (A 4/E) 834 70 2,125 1,191 39

A5 w&384. 2007.

vlo] 0ol ge AR DPUHE ol§F B U] PUE vl S
AZAE HRHIE 290l 5. AT o} vol2a e AT
7] BAQ W $e) of7el e LAY EE AN 2 %ol o F
ARTHA FF ol§ 7bsHel U Aoz Helh

222 BA 3 Fn)

ALZ vo| Lo|g-E Akrgo] wol # 8T F SR oAZIH.
B A E A& 2000 1,072,363hacl A 2006 955,229ha 2 TAaFAE KB
olal gtk Z& 7|2k AR Fof 2006139l 5,037,689FS A4tstATh

ZIeHog g o] &3 uto| Loehe Aito] ThsstARt AT =
Akl 7hAaK e 10807 27] Wil 7hA73AH o] SR ojoF 488t
715d Aog Bl

223 2B 2
rele 72 %7 ASU0lgol £o gao] B A FH o
B Feo] Uehta Qe webd 9E§ AEEA ASE 3345

27 20079 AtEECZ A HE 117 E



S Aoz Holtjs,
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AAEe 1980 ©]

|

oehs (2 /ha)

3,000

4,500

1,400

(£/ha)

o
A

35

A=
ofr

B

=

=0

Ho

2l AE 2 A HAEFFo] 722%F Fo} ulo] Q.|

A7) 25740 i

= =
— o

28 17
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)

aho] 2.0 A 9
°

FA .
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o

sel whol

[<]

oz ogo] Stigel ne} ml= FBAGe

146982 A3 thH] 74% F5

23. 0| A=

4852

T o %O T
%w__m x| © | 4 |dodo| <« | O | < X )
N N fom
o o e
ﬂﬁl @ X @ X ﬂﬁl X < X < 0?._
a o o
= O x| O < e X < X X -
S 0 n
- :
0! e
— ojn — B T W x
Tl || Mw% TR | R ﬁﬂ% mmﬁ oy
S KB o B Y e I (N | o
o BV Sm | _TET S v | _w|ET
On HﬂaﬁoNF NWM N_l‘o| OL ]q‘u__/lo Mﬂ7u N.ldﬂ 3
o T TR mm %A Moy || o mo% Jr@e Mmmg I~ s
I~ —~ = o | =0
S EAN TR TEAl N on|2 (@ 8 i
T ulE T =R Mo e T X
B OMU =0 x| o =0
x| i X GENECI FCRC i =
03
- ot
< N
1 O - I I A L
~ frvzel
No N X "
@ < < E_.ﬂil < @ @ X O_U Of
m ‘wx JyAlO
m el A 14 i8] - N
R <t NEE N [ N S S s oy
=3 — S| o o g I S = Xfo !
S it R = o
O/ A= ﬂj M_n oqu ~ <0
E; o 9 h
O —_~ \\UU ‘.Li
) A R b R = i R
A aay Wl ok |TH|IZEI LR H] o | oo |7 3

31 AR H(2005) =



62 vloledlin AEAEY 0§ sf5A A

=
~

g IR EIY PUIY 3 A%AYE Rz e o
§ 7h5d vole AR ABS PESI <E 385004 AN A% 2
sl ot g ot R, B, eIzt olg sbsgel dE A
BRI, voledge ARRE A3 1T} ol & 540l 3l
Aoz b

=
=

roR

3. "ol o3 A AgzE9] BAE £4

31 A

2

o1

T upol L AR e AL B o] EolARA AAE BBl #
3 =97} goketAl A Ea Aok AR AestE nlo]otiAe] AR A
B 4 8 d77F diEEAE vHsg dT92005), 33
(2007), ¥173H2006, 2007), AFAAFLE(2005), AR Z2006) So] hEZ
o]t

P EH ATL2005)E FHAM FAE FAAY o=t Aol A
Hjete 57HA Alue] L5 FAdske] 4 .1 A3, nroley A At
FE A 760~ Ho 4540 E EAHYCH T A(FHRA,
ArhAl, FARFEIHE FAT FAE 1,040 ol 12 2,2409
d Aoz YEyt.

AEBOONE FEE AR 198 vl oTA L oL AT 7
F WRIAE SYAA, LIS P 5O N5 Folg AL, ¢
423 B F Aol vt o T AL el A A FS 19 2,908
Qel, nolQo|Re e SN ANT BS 47708 2, vl oolge
S #9F AS 1,0008 2o, vl or]AS ST A -4,1209 2
o)k meby mhol e rie] S Aatel AL o2 b MR A
o

o7 AA T



UOEE R IOEES

o
1o
s
ofo
N
)
olr
oX,
M
Y
(o))
@

# 4 2(2006, 2007) & FAANAA S Gelehs Al o s T
G108 BUFE FHAGET Al QUR 108~ 1307 e
Ao AR AfA, oW, B 5 ﬂcu 73

1,231 dollA] 1% 4,564 Qo2 =AY Y 7}21 2 71E
ALE A 7HAE 1H e o), A FAE o] 8-S vlo]l o Wé < A3 &
AL Z7IA7)= Ao g Jehyt)h 39 ulo]QtAl 1AL 2007~2017ki
F S Ba BRrrEs A vns S8 AAAC] SREE A

of HAg WA RS AFsdth FHZ3 2008~20107F nLF A
100% 3 A, 2011~2014'3 W EA 71% HA, 2015~20173 F7F7E)A] WA
o} AGALY] ulo] QUAl AMLQEBlE HAMOZ AABFY

ART2006) A 22%ha AW Z AA HE A AAE a%E A7t
92709 Yoz A o] F ¥/AE ZUET 42.1%, 1 9 AEH
£ A7a3 302%, 95,y HAEY 205%, 874 MAES 72%=2 F
3ot

HQADRQ00s)E A9 Hhol oolehe =)ol B FHA et
FEU G| vol LAV AANS HE FAF Adlolekn ¥

Tk w3, /K02 Fdfol vol LRSS A% Hrbeke] AHgate
W] S Hg7b5 R0l e Aoz BAH.
32, A

FAE ol§F vholotlA Akl A F A E-S FE T 0592 of

SR Y& A AS|A oo MA s Ao E YERsth o= Hlo]or
Aol B 7HAzHeET B ste Ao AT 9 2 oy
A AR B A FYET FHREFES AEIHTE TN FAE

= Ao vttt AL oudith weha ) Y53
E2 vlo]o Al S Aitete Zo] Fa3H, o] oA AALS Frd
g dart ok

4>

O,

1
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i
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64 HOI2UA ArAEY o f A5 BA

7 W] SRl E AT AS SR Bk ol Qe AR
F2 olg5lt S5gE FUldlA dE Y 0499 olshe] kgl ¥

Hpo] Qo |22 =l A A BlEx2AS SFATIA X el =
o

Qelojol s Aoz EAEo] WoleTART FA8} ATRe Ao
2 etk mebd Sl uleleolge A B lsE AuE
£ el nzg

Fual7E o2l e o Btk B dudEd o
Adglols Br1H o2 vloledgee) A4AYL WS

33 d=r=Y dAd 24

Hlo]l e AR ALke] A1) H H]%—-‘?io 2 (Cost Benefit Analysis)S &
3 F58& ArAEY BALS Bl - FUHE ¢ Utk 4 U AES
p o

Stoll X HEZ oUA &= 7ked 383 7hsdel & Fes oA
A

e tev o A, Hge 4s
sx QT AZH GO Rl ATk
A HAEE BAE BAES Bulsie] TG E 5oL
ok A 7Fsel7]

2= O

T ’1"_
NS gt 3 At AR E thAlste] AHS
= S



0

H* 3-9. At B[ E-H FHol AMSE AE(F)

TA(LRE FA) FA(dur TR 10% 33)
A% 3%/ha | 251 E/BDkl | fAX 33%/ha | 2.51%/BDk
Q& | Af 1.26%/ha| 1.06 E/BDkl | A+ 1.39%/ha | 1.06%/BDkl
BD 0.3982k33/5-3 % &
ﬂi cuhol ot kel @3] 3 9Ab PEul g 307Y/E H g
[€)
ik BD k¢3 A4 A 0.84ha BD k¢% A4 A 0.76ha
S AA ARG 2006 A | - AN AARETE 20061 7HA ©
g2k | o2 #2Hked 673905 2 ke 4519)
A - A Ak waE 918) me AAEES A, 20009 ~20024 55
A A5AEE 2006 Fow ksl A8,
o g | A ET A 05E AHEA A& 2000ks )
Tger | RAES RAN BT 098E AAEM, 1AL 100009107 7HE T
v
A4 B 2 0.1E3529/ke)
g | ARBLE AZE] 98] FRREAHARF 1708 Dha 485
do | MOl kg 1428571900 a9
SO AR A AR 2007 1€ ~109 A Fabolfr S A8
S AL S8l A8 wErtas olabstha, SOx,
NOx, TSP, CO o= FAsta, dwt Ff 129 o5 w7t
&A= 307E, 00175, 0.0023%, 0.00025F 0.2 71438
87 |- o5 7t2e] A7 &S BDI00 715 o]4bsheia 78.45%, SOx 100%,
o] | TSP 47% %o, NOxE 10% %7} 71439
7] 7o) B9 8 w4 B SOx 34306709, NOx 2,660,774,
TSP 9,116,767%), CO 363927490 2.2 7}43k3 o] 2bshebas 2006\
EUS| wiEdA )74 (237 2)< 4840

33

Hlo] o tjA Xul. XA AZ A 0.88453 %, 1 =0.8845ke

34
35

36
37
38
39
40

74 2 2](2007)

FEANZAH EFASAE(0, 91, "2 Hrgh) AAH]E-S 2006
F ANATPAAGFE o83t 2006019 7]Eo 2 SRS

2R 7]F 10aF 147,650

1l 7 2H(2006)

uj g £-(2006), =2 (1997)

°]7141(2004)

Fr21(2000)

L

o
ST



66 holedliA AEAEY 0§ JfsA A

AR, g9t ve] oA A7 g A AdEE 7HEolv
587 918 BRxE, nele v /HARARE 257 93

sy
= WA 58 213 AAE S w] o] A X S(transfer payments)©] 3l
=

X o
ol ofo [
Qﬂ.

ol
-/

o

2 o2 uga BNH AL AHTHL.

WA, B wel A7 sl Aol nel Adl e Hole g
= Aoz e

€o2 AAAYS AST W CVM (contingent valuation methods: 7}
AN BAI S ol8HA RS Aol wgtAaAn 2
A Ne ARREAEFTS ZBAYY N2 7Pgetgnh oS A%
Aol < 3.9 Leh} It

Hhol et 1kiE Artshe Fg oA B sk vl HeJs Attelsd
=, ®A Wl 2HRYE Auste BA 2R A A5 A 73
F ALE AAlF oz e ) 2R Auir]go] dofHnt. ek /A A

A8 AA A Rol A R AAEE-S Ale]g thET A H
aHY FAA FAE AT Adde AHEFHozE HobEe HlE-§lo]
A7 B vl o2 AXdETh wEiA v8e 2R giil fAS
Aulgls of BD kg 1119 991 ¥, F4 Ao FAE Auids =
BD ki@ 2357 907 =4 Jehdrth3E 3-10).

Hole ARl Ao Y 4 der 2ud vl 442 7
A W, FAA fAE A9 Wy Sds Agace
gol, A8 o), 249 B 5o TAHR B

41 713571(2005)



vpol2ouix) AnAEe o)g sy B g7

HHE L FaEY, A ldAItR)H, ojitstea A3t

i

o] =
-1 ©

By gal FAE BAAS W S BDKE 1217 ¥0]
= Hele BDkeF 3% 9oz Argy
A FAE FAAS W ARHeR sHeo]l & AeE YEETh

FH
@
o
e
2
mjn
o
ok
ro
[mng
z
50]
n
e
0=
o
1o
w
S~
@)
Bl
1=
my
]

A2 12 () A (FA)
A A (A) 1,689 1,689
A2 g A6 &(B) 1,240 -
D e %—*E*Izl(c:AfB) 449 1,689
Z-rH)(D) 356 356
o] . o] A A2k (E) 307 307
H] & 3H(F=C+D+E) 1,112 2,353
2 2 25 25
@ Ao A ak o) 251 251
=2 Al 2 ol 38 88
AF{AIG 364 364
AR () 1,428 1,428
Ao A (el Y A QF L) 3H ] 380 380
COx(0]2t3}ghan) A 74 80 80
@ A SOx(32tatE) A 7+ 66 66
NOx (A 24kshE) A 71 -1 -1
TSP(EHFE)A T 1 1
CO(&Atsera) A 7+ 1 1
ARG 1,956 1,956
@OHJF(G=2+®) 2,320 2,320
2w (-1 8) Z!?%%‘l]((@—@) -748 -1,989
AAEH(D-D) 1,208 -33

F1: lhaoll vlo] o oA 1.19k(7} A= m, vlo]o oA ko2 Fatst AAAEH
1437 98 283195

F2: AGA (AR STR)A I & 2007»4 14~10¢ o Fubolf 714(64.872 )T
-8(930.53¢Y)S o] &3t FHE
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A9kE ARk 4= Qo MEE f-AZ = 1haol vlo]

kﬁE p
Hlg-2 2EY Al 7S AuS 45 BDKT 677 o], FAA]
o frAE AMPE W= 1807 A ASZ YEIRTHGE 3-11).

¥ 3-11. 7 Z37ikol| 2|t dio|2C|®™ MAte| B/CEA Z1}
71%: A Y/BDke

A d B (FA)| FAA )

F A A (A) 1,132 1,132

AR A1) -8(B) 827 -

D e &2 (C=A-B) 305 1,132

ZH--1](D) 356 356

nlo] o o] A A Ak (E) 307 307

H] &8 (F=C+D+E) 673 1,795

Al 2 2 25 25

@ Aqwe) A a2 251 251

e k=R 88 88

A A5 364 364

73 2 (THF) 1,871 1,871

A F A (ol U 2] Q) 2 380 380

CO, A4 %+ 80 80

@ H# < SOx# 7+ 66 66

NOx A 7+ -1 -1

TSPA 7 1 1

COA % 1 1

A 2,399 2,399

@A JFH(G=0+Q) 2,763 2,763

1ol (o] AR EHY(@-D) -309 -1,431

@A) e @ o) 2,090 968

F: FA7F AFE Aol 1haolA 3389 FA7F AEn AE FAE 131k
ol e Al S Aststrg ZAHAL o]t kY 18791 A 43k



sl oA ARAE ol 54 ¥4 69

|

oo

¢

59 AHAL BDWTF 367 902 FTANF A F
Ao Bae], ouAdEAY, o)itstga dzt

3} BDk{R 2407+ 9102 Zrlatqnh. whebd 2Rl

) £HolS BDk(T 2097 Yoln, FAA Y S xﬂu

%

T

=

2 ru9
ofs
ol
Sul

;% 2& iy
_|>4 to i nlo

b Qo2 Anelnd A5 A4S v A1sA

o #d U= 24 Zni?JrOﬂ w2 H(E 3-12), vl oA 1kl

= ol ma(+f-Al) Al Lut
7Fet ek =5k FA A Au)
UESS 773 7<]01] zHHHgE— BT} AFE] A Holo| Z7}s)
Ath Ao g TEutz ols) G o] &3 ulo] o)A ke A}z
= Ao® Yehutth

E 3120 7 E35/MLol| ciet dHE 2AZAL

71%: A Y/BDkl

ARHEF FEMNEA0% )
o+ A FAA o] & 2+ A FBA o) &
H]-§-3} 1,112 2,353 673 1,795
A (A 3HH) 2,320 2,320 2,763 2,763
=39 1,208 -33 2,090 968

A2 AR A" AR W3S, SARAY 2, NS
Aft 8 A 5o Q8 nedS ASetal Aok wARIPE w2
F5 vtol et At we AfiAEar} A4 vebe Aotk = Al
7h wigle] W ARtiAEaS setstr] 98 20079 1€~108744) i E
T FHbel Bt 7HAG4.872E) S VISR st 1028 A Feshs 3
5 7HS AT ASAR TIER7E AEetds B8 FAE o8



70 BrlLodA ARAR o FhA 24
°lQ T 1kt Aike] ape A ﬂliliﬁr‘—z 380 o2 vehudth Wl §
7i7F w2 o5 E sl S i A avhs Sent €191 A=
UERITHGE 3-13). f7MdEe] @2 AfuiAaze] wsiz ulejerAd
ko] vl &-He] A%E b2 A YEeRdth

# 3-13. AlL2[2YE MRUix =2t

71%: A Y/BDkl

FHpolf 7HA /= /2 E (Aol Al &)
655(A 22 1) 60,484 380
75$(A 2] 2. 11) 69,790 439
855(A142] 2.IM) 79,095 497
955(A 2] 2. V) 83,400 556

A2 AN 24 A3 A4 2R a3 FA9) ol mael A
Hx 1219 9 ~ A 1389 o2 FYIYL. FAAS o1§F Pt
A f7HE WAHRS WAL 1)EF 2R o] vholuz tehgo

v FF Futelf o] BE3 FFe) wet BANo] Y AoE
A5 ACHGE 3-14).

I 314 AL2|2Y FItHSO g AT FAZ D H|m4e

2 -2 FRAE 8T B
Dubai 7+ H8g | s | AAeH] ves A | dAlede
655(A e 2 1) 2,320 1,208 2,320 -33
75S(A e . 11) 2,379 1,267 2,379 26
1,112 2,353
855(A| 2] <.1M) 2,437 1,325 2,437 84
955(A 2] 2. V) 2,496 1,384 2,496 143




vpol2ouix) AR olg ey B 7|

AsE <k 3—15>3’+ % L BAREAE AAg 7
1ha®] Zol| 75 AuighS of T
fr 03385 AT 4 AUtk H}omﬂ
3.81%0] I3ty UFH+= 0.74
3hd Hho] QT 0.446k(7} AATETE

H]-§-H ool A H]-§- oiF AL, 7 HEHHE, viol
H-§ SO FAH i, L FAE He, wE

o= A4 F o

ri
o

I 3-15. At2|AH v E-H

10

Exol ALRE AE(HE)

NF 1.75/ha 3.81%/BDkl
AEH| ) F 0.33%/ha 0.74%/BDkt
BD: 0.446k(/ha

Azn]g | -vto]letd §/3] s|UAbEe] HanlE 307U/ H A4
H A -BD k03 AW A: 2.24ha
SO AL 20061 A o2 3k (had 3,071,15290)
AEIE Ol Al FEE 9879 43 o] ot A MY = 6819144

- g ha% A4 1,700kg(2004~20061d 371 BEr% 4-8)
- o7k 1,367kg/ha, 5009/kg

- =g Ad 65kg/ha, (38.2ke/t+F1E)

FHAY |- s ARF 409 Yh

#438 |- s 59

43 v 21(2007)
44 7)123HF 20%, vio) LA HS HlS 98% A&, T ke hFF 332ke AAF



72 HleloU A 95 FE] o] & A B4
Ll =M daf
S olgatel npolorjAg e A4, AAA0l AEAE £
o}, vlo] e oA ALkS L5l utE A dFE Aulgl-S wjo} 2 EE A
Qog FAsL Yt EX T2 Qe Aoz Uiro] wwsgo
B0 UM ZAEYA G WFE A H- 1haT 407 99 Led
AEFE e A0 IPPSATHS
X 3-16. i5E o|E¢t Hio|2C| ™ MAte| BICEM Zxf
71%: A Y/BDk{
g 5 o uk7 %] Z2AEZA Y
o 42k (A) 1,527 1,527
O " & Hlo] 0 t] A A AH(B) 306 306
H) &3H(C=A+B) 1,833 1,333
o) 5} ) o 840 840
Q@ AHHEY 22 Al g 87 ]7
QA 927 927
ZAEHEA46 - 897
oA (A F- A HY) 380 380
CO2A 7 80 30
& 7o) SOxA 7+ 66 66
NOx A 7+ -1 -1
TSPA % 1 1
COA 7 1 1
ARAIF 527 1,424
@AY F(D=2+®) 1,454 2,351
£HY AFEAI(@-D) -906 -1,833
(HY-v]8) AANEH A (D-D) -379 518
4 AAZ AHAEFTS B Aol ofye} o] gdf dfFste A3 A Helo] W
Aste AL ousitt 5 20 EYA G FES Aoz X3 &4
ol 2 FH9 FY7F FA & T Welo] Mgy 7} T
46 2ABYAEFTS HHHPYOZ o] §(HF Aol J& AP)sATh
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12, HLHI0| 01 &9 & d

= F IAgE 53 AT S3E HAd9RE
AASIATE SR 3] A11999-109% 0 o3 7158 wjE a9 3
4 14.6kg, R4 45.6kg, HA| 4.2~8.6kg(£218] EAF 5.3kg, F923] 4.2kg,
438} 8.6kg), & - 27 0.12kg/¥/F, AFE - & 0.7kg, 70 1.1kg S°ltt.
2006'd Ut VtEE R T I ES oHFel 168 9K Eoln, Azt
°F 6,1505F Eo] AT Ao FAHAKE 5-1).

E 5-1. 7t& 25 2 2F s45(2006H)

&9 £/
Al & 7} 2l 2l a1\ gt

Bl 29,799(17.7) 6,228 12,158 11,412

A 39,718(23.6) 12,710 18,905 8,103

= 4] 80,685(47.9) 52,203 23,238 5,245

.24 15,308(9.1) - 10,486 4,823

AE SN S 2,997(1.8) - - 2,997

7l 168,507(100.0) 71,141(42.2) | 64,787(38.4) | 32,579(19.3)

Z: Yo Z=2d 3t Ax - Azugk R uEq)

A& %%%‘—(2007)

A
kr
e
oz
o

= H Ao 93t WAl o] 71 wom AA WAE] 50%E
ok B FEE PIFA 2 Aaejeke] Fojese A HasE 2
33,0008/L L2 19%S AAEH &7} 5L AL F7jeec)| A T s}
7} oF 136,0008/4 2.2 81%5 AA|5tal itk

_);1_1/
N,
ol
Ln
=2
X0,

o

el

7

-

rrfr
fro4

o %34 7}

i DAL= Bl i) d Al g ol
65 Auwgh sz RE WA e F
k<

T 54 ol9lel AP Rt flar

66 g3pAe] Al oMtH” BOD 50~ 150mg/ #, A3t} BOD 150 ~350mg/ ¢ ©|
o, HlEA] AA RS Axste] $9F o=} gk
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g A% guE GAAZ )85 9
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W, oAV A4, MEEEE YASte Hav =0

714 dns}t Aghge 7)|EdE dugAntS BHo g 2835190
U Hde qUAEE SHS agste] gr)astaged A BA s Hle]
QA E EF MVIE ARSI 74 EE Astde duE Fgske W
ot}

SCB(E RG] il Fighgo] e 4= &g Ao A3 %
Holth, SCB WS &£dgdy = s 12 AFx AFAI7A,
H3 v FUs Yo s F83te Ao SAHolth AFx9 &g E
of el Axstd /449 f71ES Hulde] 2y HaEy, A4 o
o] duE &8 4 9= ot

oj&ste] F71=S Elsthe Aset weolth &4

§_ = Rl %‘ = ;y ©
LEE F71EY Eaet A =Tt st ofF e Mdde] &A¥E #F
dol F& ZAMN HHE AT + Ak

68 7] Hust W A Aulst otk AFAHISH S A FEAA
A TFE A7 BSAIOEZA A TE AP ste Wtk 3
ax LE 7IE

&S A 100m'F -2 B9 2502, BA 4002, HA 860
s} A AR|Sf ok st} wheba] ot Aol dastn, A
, Twe AX WA gr7E ggsith
69 SCB(Slurry Composting Biofiltration, E|H|@HI})= 7|E F=Ekx FHHSIAA
e AxEWAD BT zA Bujsiajde] TAH AT s
71%S 7HAA S ol
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133, Hlo] 7}

Hpel o7k Ak R e VIS, AE2EY), ESFE 5 ATk
7178 #71Zelnt o] d87F 9714 L3R f9Ha, 71 s3kx
ellA wge gt g A dAE 7154 0E HE g g

o o) AeAZ FEHT]

A AR SAe 5F 182 f71E0] 7 vAEd 93
33EE WA= 7R3l (hydrolysis) ©AI0]1, F WA= T
FEo| MY A8 E AMHE oA EA(COy), TAMH,), &
AA A 55 A4kshE 2R A (acetogenesis) THA| o] T wEX|EFo 2 A

oA AitE AHES o] &3te] WEHCH)S Astste WA dA ot

ATRAOZ f71EC] A(0y)7t e T2 A oA mjAEo <
3 A HEHA WA == WE(CHy) Ol oF 40~70%, ©]4FstEH(CO,) ©F 30
~60%, 71Et F3FL2MHS), TaMH), T8, FALTHALHVFA) 7t=S
23t 7147} vl2 vlo] @ bt ®Hh

2. FAmtol Q2 o) § FFT} AN

Qi [e}

2.1, A0 U~ KA AlA
21 SEEFH

= HFEANA =

19943 1907 A0l A 2005\ 87270 A 10K47F 4u) o4 &7 }o} E‘r(si; 5-2).
7tEER A E A3 FAEER ANAATE AR Ade ATt

Juy g R FAEEHAALAGAY JhsEe] W 73°§¢Z15 2
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A$7) wol 2¥AZ} 43, Rag v ¥ AV)e AR B4

o] 1o} AFA7} FAE HIRE A7 A of stEZ Agn]go] B
=]

| 2 497 B7) o)t

o

¥ 52, oY FiaHR YA

2 v
1994 1996 1998 2000 2002 2003 2004 2005
190 351 494 569 724 809 823 872

g &4 987]E 9(2006).

NS HERwe] BEFYNA F3lF 7}

Ao] waA o] HulAdd g A7kt

AR Eisk GA 5o Azt Pt
[e]

HR
rot
4
( H]I'
tlo
9
o
r
-1E L)

5] Hulgt AAH A de FAbEVIERE B S-S AT 5 3
=5 sha, Adkd dvl= FEE7t 28 ¢ AES 2000957 EH 9
Az ek Ade AABAT. 7SR AHEE Al gk A9
E3L T AR 80%7 BE(FIL 30%, A¥H 50%)°]H Aol
20%°Ith. A @rhe AuAFZE 2008 R 1,7007 ¥ FFolch
20013 3E 2006374 A QA AL F 1,4637] 400 198 o]thEE 5-3).

E5-3 oY ou| MEx Mx X
L O = |
2001 2002 2003 2004 2005 2006 A

AR 339 442 682 738 679 520 1,463
PRI 41 22 32 41 35 27 198
A5 5 EH(2007).
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e

2.15. 3f &Fuj

H%7} 30%9) 2605 7Am E 71 B Ao thE 5-5). 1
REE F959 39

=t

¥ 55 HI7= slLHiE &

AFAL AL | L (A

el | A% ey |77
2004 | 9,749 | 2,346 1,683 | 1,956 | 1,582 1,547 273 362
2005 | 9929 | 2,745 1,486 | 2,275 807 1,629 209 778
2006 | 8812 | 2,607 1,410 | 2,220 364 1,640 129 442
2007.8] 5094 | 1,328 820 | 1,400 262 1,153 0 132

A5 3l YA (2007).

A | EAEE

B

22. ZLHI0| 201 49| X2 H 0] SaH

o
—ru

L .
.

M

= e WA S 167 9% Eolth A7 FEHEE <E 5-6>004]
AE R vA Aav Rk s A FE AR 68 E, AA| AL SA 7
2 3% 1,50085 A8t vk 7 2 A3 gisrtlA e T3 E
7} 6,900, slFulEo] 6,500%, HulFge] FEA|7} 15 79 Eojn,
U A 107 2,600 F7kell A AA A 2 (F R - AH] - Fshstar Qo
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* 56 JtEaEs 9 3 HMe[Aef(2006H)
E}%: ;ﬁ L/OE]

Al
} 5 ®
gy | AL A4 w7k
e | A | 3T | 3F AHAA el A
CO g | A" | &) | gu [ am | mg | T
169 0.6 315 69 | 107 | 985 | 90 | 51 6.5
Ag: FER - $A72006) RS AANEFAS

7hEE o o] g - Y e = HuE) 87.7% 2 M BaL, 9v] 54%,
= 3.9%, A 3.1% Solth 1 5-2). 7k=ste @A w|v|g
Fejolm, 7k23tE B8 @ 9 A7IR oA g AfolE 1 F4kES
sted e EH] - AH] Fo7 thA] Ao st= ojHwo] Utk
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100 P
90 r
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70
60 r
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10 5.4 0 3.9 3
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A8 = - B AR 2006. AEE A A SRS
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12 34 Ads ASF

T3 A5 HFEE Ads Age <E 59>
BgheEe 95%0|H 1,000 712z & 0 19 =
W, A Z 42m, WO Z 447} HAY S}

TS o] &5le] EHEHIE UE7] YsiAs Euto] 1At 2uyF B s
I, HHARE A0S 1809 71Fo 2 3 ul 1260m'e] WAoo dg
sttty g 1Y) 80% 9 EUTFAHES 1EEhd 199 4.9%50]
A ArE T

F 5-9. M2 XA H(FE])

BE(AY T, 7)
1,000 2,000 3,000 5,000 10,000
oz |LgEE AF i i i i i
L B IO oo i R S S ol e o 1 o i B o S o B B S S
O O
FEIE%) | 8| 9| 8| R 8| 9B & R 8| 98
sdd | - - - - - - - - -] -
kA 2k
(/3)) s 42 84 126 21 42
=
3 44 83 13.2 22 44
EQLE o] 2k
”(‘jn;o‘f)" 84 168 25.2 42 82
=
Bl A Uﬂ ]
4 ](m}) 11,260 2,520 3780 6,300 12,600
) B] A Al 2E
F41 Q(tljm)" 49 98 146 24.4 4838
=
ol n] o
(/671 2) 792 1,584 2,376 3,960 7,920
Az
(200m'715=,71) 4 8 12 20 40

ZA8: YR 2007), 2L u2006), 37 )3 L(2005).
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| A7k Bastel vl A%

AASEA 792m 7 Fk b x{%

H}E Q)

RN

v 200m’

RO NRE

ou) P} o) B e 9

A, ERAE A, E “ﬁ‘ oHu] ArbeFe <3 5-10>7

E 5-10. Melvzd Xest (R I~F8V)
TEAHZ T, F)
1,000 2,000 3,000 5,000 10,000
AR R i 5 5 5 5
%—‘E“‘ 0% L= 2= O~ 2~ 2= 2~
XA T g | €99 | €49y | €94 el
FE3(%) 95 95 95 95 95
<9 g 8.6 17.2 25.8 43 36
whAY 2 o
(/) e - - - - -
°—'|“6]’ _ _ _ _ _
EFUEAH(m/Y 25.8 51.6 774 129 258
FE0|  HWAPEA(m) 3,440 6,830 | 10,320 | 17,200 34,400
) A2 (ton/Y) 115 23.1 34.6 57.7 1155
o s B FHm'/6714) 1548 | 3096 | 4644 | 7740 | 15480
o
" ARz ©00m 7)1 2,71) 8 16 24 39 78
R EdH(m/Y) 5.2 10.3 155 25.8 51.6
| H) AP A () 1,376 2,752 4,128 6,830 13,760
ey B[] A2k (ton/L) 3.7 74 11.1 184 36.9
(¢}
An) ZF(m'/670Y) 929 1,358 2,787 4,644 9,288
gt
(200m 71 %, 7)) 0 10 14 24 47
A g: FHEHE(2007), L8t (2006).
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SFNE FHuvre AEE gAz Eve &dd 8.6em’e 3uZ
Q)
=

25.8m° 7} B o 3lt}l. FHuAF MAL AA7HS 180¥ S 7Fo 7 & u &
2e) A FRHEES 1lahe] 3,440m’ = (8.6+25.8)x180Y/1.870
7b dasity gnjAskEe £l 80%, B FUES 1Este] &

F 11.5E710] AAET

FEME uvhs Abstes F¢2 1,00075 71€o2 & o, 8
t 197 8.6m’ wAsiez 711%J Fere Anlge 1,548m’0] LAFITL

FENVE FUFYFL 37 52m’(=5(8.6x3x0.2)0] 11, HHIAAALS &
Y%y FUEAES 188 1,376m°(=8.6+5.2)x1809/1.8)01H, &
9] 60%, 4717t 1809 71F2 _Huﬂ HH) S 67) Lol 928m’] Ht}.

FEEE FY FYY, HRAME 2 duAES B, FUEYE
< FIO7F 7P g1, M Jivh gy Age 307 M B
3, e FE10)th Aul A Mo] 74 21, #3NV, 731
ot

sk & "art ek

32. &l - Ad] A 78 BHY &4
321 FrRE AAM

sk Al AXEE FEIAL 717411*i1 AuiAFRaLE 5] 3
oh FHulAlL AXEELe m’F 127 9o 2 {319 1,0005 FERAAE 12

70 1.8 FHAL FRE] = l(%‘iﬂﬂl% o]k
71 (&8 2] #x0.8)x 1,000+ 5 F ) #hx F o] H]Z(181kg/m’)
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T Ax1260m’ .2 19 5HT Yot} ARXNE ~3F wHly] 17]9
8,0007+ 1, w1 E-g]7] 4,000%F Y-S FFshH 1 230 o] Hr}h HHA
A= 719 1,700% Yo= §3 19 A 4717} a3ty 6,8005 A

o]},

02

H AR|H

0f0

# 5-11. A3t &

TEAYFF, 7
1,000 2,000 3,000 5,000 10,000
EHAF | 151,200 | 302,400 | 453,600 | 756,000 |1,512,000
AR 120,000 | 120,000 | 120,000 | 240,000 | 360,000

%163 o n) 3} Ztﬁjfﬂ 68,000 | 136,000 | 204,000 | 340,000 | 680,000
AR L) 339,200 | 558,400 | 777,600 |1,336,000 | 2,552,000
EGAAE(Y/m) | 108060 | 83946 | 82574 | 85123 | 81,300
o) 3} HHAL | 412,800 | 825,600 | 1,238,400 | 2,064,000 | 4,128,000
53 ZAAZA | 80,000 | 80,000 | 80,000 | 160,000 | 240,000
I AR 9) 492,800 | 905,60 | 1,318,400 |2,224,000 | 4,368,000
EQAAH(Y/m') | 156,993 | 144,250 | 140,002 | 141,701 | 139,153

o | A
o v 5} 136,000 | 272,000 | 408,000 | 663,000 | 1,326,000

#3 42
Im AR L) 136,000 | 272,000 | 408,000 | 663,000 | 1,326,000

(
E3AAA 1 (Y/m') 43326 | 43326 | 43326 | 42,243 | 42,243
HHAL | 165,120 | 330,240 | 495360 | 825,600 |1,651,200
SCB | 71A1%A | 120,000 | 120,000 | 120,000 | 240,000 | 360,000
#3 | (D g o
\Y cE}
A ) 370,120 | 620,240 | 853,360 | 1,473,600 |2,810,200
EdAAu)(Y/m) | 117910 | 98796 | 90619 | 93890 | 89,525
1. H83} B250, 25098 3%), 19813} : B=280, AHEH20
F2. HuAMEA Y] ALFALY] S5 RFEW/MHS(EEEE HulAL 25RO A
2006-48% F HE3)
F3. 7|AZA: 23 F 7] 17] 80,0003 9, nAEE 7] 40,0008 9 H&
F4, AuAFZ AW 200m71E 719G 17,0008 9 FH&
5. A AYH e /SRR EY A ALAXH7E R AR E x356U = ALt

85,000 | 170,000 | 238,000 | 408,000 | 799,000




5-11>

<3t

T
S
L

de]al, 2,000

&

T

o
RIS

d

=

39 4%
R

Aul7t Basith 7 &

S|
=

TRAME 59 619 Y, 3,0005 TFEAA
269 ¥

b #3819 1,0005 FEAA F

130 SAtto] Luj o] o] 8 &

=y
-

o = er_m_d "
LN J o o
F 8 o S
8% . E_¥z fi
S og FTTB X
g T < X o
O‘,.._moﬂmx_ .‘GIEommoo’H -
10&3duu,_ P T &
B oo o E o T
ovm41rﬂu|mn:_iﬁ o 0
oF o o)) W Rl 3 X0 ~
ﬁo__ﬁomﬂq.huﬂ‘l—_/l ﬂU‘W\
42EoBFLE -
WFM]r ﬁo% ﬂMH uAILﬂ,VI
o = ol = NEop 0 e o
W e ® O F L
4,.J|1_ HwA ‘I;OL
of o N wmw T Y Z 2
Powpes LXE SRS
R B TGN I S .
o T w R A T o
o _&o OC :.L —_ =0 ﬂ ] o:: - o1 zT_
< oo mM N =
mm%m_oiw_reﬂW: Hﬂ
X — 1_ )
ﬂLﬂLﬁovmﬁW‘WﬂﬂﬂW = o
[>2] pa—
@L}xiﬁlﬂﬂﬂ:‘_ﬂ Bo ],Lao
2 o o M o= AR S
m%mﬂﬁwﬂmdr.émo ol o7 -
) — ) )| )
ISt ® ke B oDw
) ) —_ —
foom o 2 W X TN F
W o T W i T o
woE N o T - Ho

=

=

©7}H15,0008/m’)
122 Y™ A 50%

1t

B}
=]
2o

EHAF 20, 71A%
Aldnl 9] 50% A

T

T

-

—

017}

A2l 3% ol&

-1

=

.

stdehn Z7hgz
tom, g7

°©

F

pud
Q.

A%
24
o thelA



Fatutol e wjof o & &3} Wt 13]

i

E 5-12. Aet mod - 72YE ZIy|

@9 4/
TEALFF, F
1,000 2,000 3,000 5,000 10,000

17 1,911.4 955.7 637.1 382.3 191.1
R 146512 | 146512 | 14651.2 | 146512 | 14651.2

oo L 594.3 594.3 594.3 594.3 594.3
TFI Sl 71ERANS | 3,899.4 1,987.9 1,350.8 1,605.6 1,223.4
A74% 7| 8,270.1 5,880.8 5,084.4 5,402.9 4,925.1

& 2ol 2 1,296.0 1,009.2 913.7 951.9 894.6

7 30,6223 | 25079.1 | 232314 | 235882 | 224796

Q1A A 1911.4 955.7 637.1 382.3 191.1
FHEHE | 450000 | 45,0000 | 450000 | 450000 | 45000.0

o R 169.3 169.3 169.3 169.3 169.3
“TH° ZVEEANE | 25486 1,274.3 849.5 1,019.4 764.6
72 9,761.1 8,168.2 76373 7,849.6 7531.1
2,354.9 2,163.7 2,100.0 2,1255 2,087.3

61,7453 | 57,7313 | 563933 | 565462 | 557434

955.7 4779 3186 191.1 95.6

. 595.9 595.9 595.9 581.0 581.0

° 152.9 152.9 152.9 149.1 149.1
2,166.3 2,166.3 2,166.3 2,112.1 2,112.1

649.9 649.9 649.9 633.6 633.6

4,520.7 4,042.9 3,883.6 3,667.0 3,571.4

1,911.4 955.7 637.1 382.3 191.1

9,000.0 9,000.0 9,000.0 9,000.0 9,000.0

R 618.0 618.0 618.0 618.0 618.0
‘TN" 39184 2,007.0 1,3635 1,620.9 1,236.7
8,762.7 6,373.4 5,486.7 5,841.4 5,336.4

1,362.5 1,075.8 980.2 1,018.4 961.1

25573.0 | 20,0298 | 180854 | 184809 | 17,3433

(2007), -1t &12(2006), 73t Sl (2005).
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¥ 5-13. A3t oY - g dMd 2o 21
@9/

it B (AT, F)

1,000 | 2,000 | 3,000 | 5000 | 10,000

& H] Zhuj 17,025 | 17,025 | 17,025 | 17,025 | 17,025

q(A) stetu| 547t 3677 | 3677 | 3677 | 3677 | 3677

53 7hEE A g 10,000 | 10,000 | 10,000 | 10,000 | 10,000

I HH] A 1,000 | 1,000 | 1,000 | 1,000 | 1,000

H]&-(B) 78 ] 30,622 | 25079 | 23231 | 23588 | 22480

TF(A-B) 1,080 | 6623 | 8471 | 8114 | 9222

& H] Zhuj 40,290 | 40,290 | 40,290 | 40,290 | 40,290

q(A) stetu| 547t 3677 | 3677 | 3677 | 3677 | 3677

&3 7hE A g 10,000 | 10,000 | 10,000 | 10,000 | 10,000

HH] A - - - - -

H] &-(B) 7 ] 61,745 | 57,731 | 56,393 | 56,546 | 55,743

T°(A-B) -7,748 | -3/764 | -2426 | -2579 | -1,776

B o] kol - - - - -

q(A) stetu| 547t 3677 | 3677 | 3677 | 3677 | 3677

&3 7hE A g 10,000 | 10,000 | 10,000 | 10,000 | 10,000

il Hn] 2 1,000 1,000 1,000 1,000 1,000

H]&-(B) 78 ] 4521 | 4043 | 3884 | 3667 | 3571

T°(A-B) 10,156 | 10,634 | 10,793 | 11,010 | 11,105

| 1] 12,858 | 12,858 | 12,858 | 12,858 | 12,858

. shetnl 24 4t 3677 | 3677 | 3677 | 3677 | 3677
TA9A) . -

7hE A g 10,000 | 10,000 | 10,000 | 10,000 | 10,000

HH] A3 1,000 | 1,000 | 1,000 | 1,000 | 1,000

H]&-(B) 78 ] 25573 | 20,030 | 18,085 | 18481 | 17,343

42(A-B) 1,962 | 7505 | 9450 | 9,054 | 10,192

al

o)
7S ERAEEE A YF NS0 dA £ 18,000~25,0009 FFol AT FY
AA A E F9L EF 10,0008 02 7HE 59 S
D ARAEA] 1T 15T YA FEORRE AdFs we

A A "

[ =
AR 3, 1EF 1,0009S An|FEFog ALs S
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vpol Qo) 2x9] o) g A ok

a2 5-3. E| - dH| Xst Y, 72 GHMot
i 49 1 /m %9 1
70,000 70,000
60,000 60,000 \%
BOQ00 |- - - - - ----—-—————— - soo0 [ |--{ |--] |- —E
40000 ooo | N N
30,000 30,000
20,000 20,000
10,000 10,000
0 0
1000 2000 3000 5000 10000 T T 1,000 2000 3000 5000  10,000=
£ %9 1 /u #9 1
70,000 70,000
60,000 000 F
50,000 50,000
40,000 r 40,000
3000 """~~~ — 30,000
20000 F "~~~ —— 20,000
10,000 | M 10,000
o B e 0 ‘ :
1000 2000 3000 5000 10,0004 1000 2000 3000 5000 10000
O=simoisel Weewiezzasy [Jacgaxas JAuazso — 2oy
SE AR 195 o 2 AL BAS AAE EATGE
5-14). A A 197 o] LA HE BE FH A FHHldw) Fojve R
= d9AAelt 2y Hu|Aedel] £ n], JHEEH] 5 o
AL W FYIE AL o] TAIAT. AA5FYH HEFRE
sl gdgah s A4 FPoz ANNE ol F3FI+= 1,7769/m’
EAE BA Aok R 07F Al fle AL w392 7P 8ol AHSst
£ Yo% Bl 4ol o8 2o #5E A Ao Uehge,
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E 514 R¥Y AMB(1Y T I|F)

99 /m’

T8 1 FH 1 FEM TENV

Frl A=Y (A) 17,025 40,290 - 12,858

A ?BT?‘J st = ] 10,000 10,000 10,000 10,000
AL ] 1,000 - 1,000 1,000

H7d (O shevsdzray 3,677 3,677 3,677 3,677
v &(D) 22,480 55,743 3,572 17,343

E=A-D -5455 | -15453 - 3572 - 4,485

T=T(E) E=B-D 5,545 - 5,453 7,428 6,515
E=(B+C)-D 9,222 - 1,776 11,105 10,192

324 B4 A A4

Es 5 - ofn] AJMolghd FFRIL 2 AJMA AR o] QlTh whebA]
5 - Aulal e AR FReE Ado] Basith HuiEs Y
m /Ao AAsta, AGus BuA} R} 252 s
2RIt 27 deidE Agege] gulart dasig.

T At AL AY Ao 7wk = et Aok ¥ e 49D
vl & &5 7S] Mg ABE Fihe G4 7 F e AgeldA
A g9 o X7F G A x] AR P ofof gt FF M
V& dHlE Aitetar glomz Hudz P27 grE F e A A
i3ttt

HaEeel AU ARNE BwA s AuLEL B oo}

Btk B4 5 B AL 95 ARSE U182 Hus 3o
oF SAET 1% U o1, ANE AAPsrie] FLAL ) AAs
2 1

A ol wotof At A AA1
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33, UIO|RIIA2] HAA 24
331 Blo] 7t A 8
vl 97k A2kah] SASNE FULEA Qolok ahx, 7hst A4

2 AZFEFY A7 Bty o5 45| siME dr1astd
QFTHE 5-15).

f
e
v
=
2
N
N
[
re
b~
s
olr
o
mﬂ

T 5-15. HIO|QIIA A|MI|Z= 2 e

T FEZClY A9 A/1E0E 79

Hfo] @ 7} . . .
;L]—E—L - CSTR(Continuous Stirred Tank Reactor)el <] 3k
e A7 askEA A9
FUE _ _
e - R 959, TS 5%
=0
ek PEZF 7T EX(CSTRY, VS7|+ 2.0~3.0kg/m/L = A7)
H]—O] U= . HLZ{ 7]/\]
3 cdEx 9Ezud], davdEs
A |VARA| - Raz Rz W), ke ojgy
e 718 |- 1A (A7) A):
|20 S S N Eat R ] Eal) 3 b W] Bt oEat = ] Bats Bty
goee| 23" AA A5 T HHE 5 olwd AA
EETH L B g S99 EANS d-e oA
=R ) oy o 312 A3 A} Kele)
g  TLERGEST) Aihvtelostx g 2otk B ARATHAA

o
Fo rx

e .7q€x4 A7) a8tz 7teS Y3 eFTH
AR EE B2 A

w7 o
e WE et Afarted ALg
7t -
a2 e
Hpo] @ 7k | - FIVS(kg)x VS w3l & (60%) < ok vl g7} 22k A8 7H(0.58 m’
cR CH/E3IVS kg)/M 5 =(60%)x100% A4k
- VS 60% wall(vrel etz %
aste] 54 |- R 95% o
THEE T 22N, AP) FF W3} vy
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th & o] 97k} o) FolE o3| Hit I Holgle] o)
3

]
webA vho] @ rpABle JlERL 0] A gHkoto|aly] Bubs Al - Aol
UA Aitelghe Aol tFojx ok gt

332 vlo] 7 A AJA AR VE H AR

7} HIO|27IA AMM "Il MH J|E
TFEZL 35 sme AT & e
E A4 A8E 7122 AL 7t A4

Al AA B AARTIES <E 5-16>3 o] st

Ir
oo
N
[N
oty
of{

W
ok
o
o
to
)
[>
M
=

2
N
FN
o
o
ox
ol
8
=
R"3
S
to
)
[>

F 5-16. HIO|2ItA HMAIE AMY "ot & T71E

= 715k
gy | LSEE) 5
VSEFB(TSE %) 80
wo] 0712 VSE-3&76(%) 60
P v g7t (m CHy/ 28 VS kg) 0.58
W BHE = (%) 60
T 7] vpo] @ 7k~ v #(m'/hr) 137
W 7] 7 8 34+ F (kw/hr) 30
2] #(L/hr) 2
R ZANEA ] 7] F(kwh/Y) 1234
A5 Fed 9(2006).
74 TS(total solid)= #=u H4 ol E9] v F LYEE FuYE= /7
B3 Fr7)l80] o, o] EFE FUYE TSTHFOZ FAZITH
75 VS(volatile solid)= 34 1P EY. o]& 3ZZ(550%)0A 3)3tA] FE =
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Ll HIO|RIJIA H2Y A% H|

Hpo]| @ 7t~ g AJAtalr] fE) iAo oS Avle wedax, vt
2 A4 ZZ, 71EFEAH], €8g Sot), ulo] e vt o) ulE) vl F oz
H]-§-2 Z7hetth AR
A 2L FHE 5-17).

Sl
2
5=
B

X,
>
R
ofo
rlo
[\9]
12
o,
=2
>
bota)
S
fr
N
12
o,

¥ 5-17. F4F HO[I7tA #2Y MXH|E
I E

TEAZFF, 7
1,000 | 2000 | 3,000 | 5000 | 10,000
v et g = 50,000 | 70,000 | 80,000 | 120,000 | 200,000
ER A= P et 30,000 | 30,000 | 40,000 | 50,000 | 50,000
7] EFE AR 50,000 | 50,000 | 70,000 | 80,000 | 95,000
. g3t} 2,000 2,000 2,000 3,000 3,000
71Al A -
gugdbdz] | 100,000 | 115000 | 149,000 | 207,000 | 297,000
7 232,000 | 267,000 | 341,000 | 460,000 | 645,000

A8 ¥ 4(2001) Abd Z2AME I

o §714 TIEL Auish, olF 714 1IE
CHES EX PR Eo i 1)
12812 Yol A vigo s AgEE o &

Toﬂ%ﬂ oF 60% =7}
6 VSEHES FLHLE = FolM &
S5= Vs HlES vt

N
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333, Hlo] Q7 A FEE AAA BA
7} HiO|27tA TFEH of LK M AR

Hpo] @ uj &~ Wk ko ok ublEk8.6kg)oll F4E Fall AHFEATh TS
Fe TSHFG%) TAFR.om/D)S F3ll 4
(430kg/¥)ol VS FB0%)S HallA Tk FaMVSHEHS VSH(344kg/
Aol VS E3E&(60%)= 2-83FATHEE 5-18).

Hlo] @ 7k 1Y A HE 199.5m’°] ).

_ k9] H ek A 2 )
= BAVST(206.4kg/ D) Mlﬂ%%&(ag%gn )

WA A9 2 (kwh/9)-S 436.9kwholth,
vpo] @ 7h 2 A (199, 5m /D) & §L A} 7] =
= ALl
E b 7] uke] @ 7 W 2 (13 T 1) « A TN E30Kw/ hr
I 5-18. Hio|2ofA L2 5l of| x| MAMZH(1UH)
TEA YT, T
1,000 | 2,000 | 3,000 | 5,000 | 10,000
i 8.6 17.2 25.8 43.0 86.0
(m'/¥) ' ' ) ' '
vlo] @ uj ~
dk A 2k TS% 430.0 | 860.0 | 1,290.0 | 2,150.0 | 4,300.0
(kg/¥) ’ ' ’
VS#H(kg/¥) 344.0 | 688.0 | 1,032.0 | 1,720.0 | 3,440.0
uho] @ 7p 2~ nkAY g
e 1995 | 399.0 | 598.6 997.6 | 1,995.2
o] © o g %) (m'/¥)
ke e
436.9 873.8 | 1,310.7 | 2,184.5 | 4,369.1
(kw/¥)
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Lt HiO|2JtA H2H AFH 3t

ARETFR 1,000 004 199 B S 436.9kwolth, 197 HAFS &
o2 el (436.9kw/8.6) 50.8kwolTh A E AYS 85.79/kwT7ol
A 4 A5 Em)D 4,354 Q0| th(E 5-19).
= Fl, v, Z7dzbl, Agh] oz Fo=
TAAERLH, 1,000F A5 =7 25 998 0] Hl&olty, FEI} ADFE
H] 4 79 8,119 0]t}

Aard AES A8 Fujdriel kwd 85798 A gahd A ]
A

S BE rRAA &tk 59 AS MdMES kw'd 134902
2317 Qo] SR 1349 AEHE Eafo], 1TF o gelA &R
Hol Hw kwd 160910] Hojok s} AUH o2 oy Redr)

H 5-19. =4 Hio|27tA HHY
9]
TE(AEFF, 7

1,000 2,000 3,000 5,000 | 10,000

17n| 955.7 4779 3186 191.1 95.6

REL] 898.4 898.4 898.4 898.4 898.4

F il 23708 | 23708 | 23708 | 23708 | 23708

H]-§- FAH) 5 32494 | 18637 | 16035 | 1,3380 955.7

Eavd Szl 6,1325 | 35242 | 30132 | 24689 | 1,744.2

L] o] 2} 73909 | 42529 | 3621.1 | 29309 | 20548

A(A) 20,997.7 | 13,387.8 | 11,8255 | 10,1981 | 81194

o AR Gwh/mY)| 508 50.8 50.8 50.8 50.8

o =3 (B) 43536 | 43536 | 43536 | 43536 | 43536

73974 #HC=B-A) -16644 | -9034 | -7472| -5844 | -3565

F2AAE e 85.79/kwho 2 Hv)

77 YA B 2ol A Al - AR A AR LA T St A u}o] L 7F20
ofaf WASE FE-e WA EFo] 150kW WIREd A% 71E7HE 7071 A}
ALY 1598 A3 85.71/kwoltt
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A F7kA 9] B A= wpo] 7k AAS F3F o|qtaiekA At ay
Afolv A A E3E FAJS Aoz o3 43 oA <
Fol 2 =

|
4
1o 321 @ A9 vl sk AAAE AAH HNE FIE A

S~

3T

E R
mepA TP =29 %J%k% 10% = zsxgsm, By AR st
of 17 F5 AYJS w EF 580U o]<fo] wASHA HU(E 5-20)

¥ 5-20. Hjo|offA grMzE ol of X A1)
@9 H/m’

TE(H 7, F)

1,000 2,000 3,000 5,000 10,000
20,997.7 | 13387.8 | 11,8255 | 10,1981 | 8,119.4
wmgAe e | TS(5%) 50.8 50.8 50.8 50.8 50.8
(Kwh/m”) | TS(102) 1016 101.6 1016 101.6 101.6

wujz=e] | TS(5%) | 43538 | 43538 | 43538 | 43538 | 43538

(2/mY) | TS10%) | 87076 | 87076 | 87076| 87076 | 87076

Aoz | TS(5%) | -16644 | -9034 | -7472| -5837| -3765

(2/m”) | TS10%) | -12200 | -4680 | -3118| 1484 589

H]

o
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B34 HEERS) AT Qg)A ET

HHEREE A who Lol SkEHA A7 U] WAl 438 9%oe
7 e oA BaEe 982 g Azt 27759 Qe AfuiA
ansk e Ao FH,

= &z 714 dAdA a7 714
O 248 1689 =/Y O F7H$/bhl)
O BOD 30kg/ pF3%mg/ | - o] ($/bbl)=86.99
O BOD A71& 80%(MEtA3HE) - HAE($/bb))=93.06
O 1kgBODY 0.35m3 ®EF7}~ wkay - ®AL22($/bb])=95.02
O "erdrd % 8500kcal/m3 O 3§ 9164K9/9¢
O bbl/toe=7.41

Az dyA 57 2

Lt ZSME 2o oyx &3t

ThEERe] A7 DAL 61508 Eo2 FAHM, o8 AU
w] W ek e 59 1,660%m’ 7} H I, o] E dUA| Ao T =A51H 43
vt 9Htoe”} ©T}E FEoE SHakEhH 3251:} 43 wWjgo] Bt} AL o)
=3 2
O WEhdA#Z=BOD/; x &4+E% x WEHEE x w g PBOD

- 51,6609Hm” = 30kg x 6,150%F E/d x 80% x 0.35m’
O oYz W= = mebd A x mehdg %
- 4% 3,9009kcal=43.9%H0e = 51,660%Hm’ x 8,500kcal/m’

O F#% = Ayx A x 7.41(bbl/toe)
- 3,254%1bbl = 43.9%Hoe x 7.41(bbl/toe)
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g 7 ARIEIISIE L
" oF ol w|X || S| @ . Tim
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EHolgtaE stet Zole 1~5cm A7]olH FEFFS 25~50%°]th
SFAW = (srm)0E AH5 9] A 175kg/srm, FG5S A9 225kg/srmO]
g wetA thEd EE 30%94 3,010kcal/kgS 2§
EAQ 1mE ¢F 245m'(=srm: PR )9 FH =
=]

1591 A Aol ohiet ok Pl AR Tk

79 ofA U T (PR %) Schuettraummeter(srm) 241 ‘B A Are]o] @Ry
FAPE Wetm FHolu HH Tejdko] At ¥k EAle AE
(Festmeter: fm), FZ+e] 79 ‘FAHU (A YUE, Raummeter: mm)S AHE3
o5 37 & 7+ BA= Istm = 0.57mm = 0.41fm(m')9} 2TH(Steffens, pp.
81~82).
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kcal/ ¢
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H A A=A FHIMEHEH)

I 64 AtHE W

=7H714Hd (ha) 29 7)) 5] 744 4 (Hm”)
A - |4 A=
Z_]_—HE—] E‘-‘?ﬁ‘ »/;\—-74] THE—] Z_].—HE—] 7g/1\l u’]OH% 7]]:/]' HE—]iHZHX"i

2001 | 44,392 44605 | 88,997 | 463 237 395 60 | 112 1,533
2002 | 56,186 | 61,656 117,842 | 474 | 273 | 297 9% | 90 1,605
2003 | 68,432 | 103,312 |171,744 | 454 | 337 | 326 55| 111 1,740
2004 | 68,349 | 110,838 [179,187 | 522 | 340 | 470 66 | 161 2,037
2005 | 62,541 | 121,537 [184,078 | 590 | 439 | 423 731 207 | 2,350
k& A3 (2006¢).

T 6-5. MEEY RAE WM 2N
@) Hm’
& 7M7) AH Q58 A 4]
Holg eSS GA
7 o | 2 | FE | x| S [ SEE | J1E
RS 734

2001 | 1,460 | 1468 | 2,928 245 266 209 | 0.07 59 | 3,706
2002 | 1,849 | 2,028 | 3,877 270 330 169 | 0.13 51 | 4,698
2003 | 2,251 | 3,399 | 5,650 269 423 193 | 0.07 66 | 6,601
2004 | 2,249 | 3647 | 5895 298 412 268 | 0.09 92 | 6,964
2005 | 2,068 | 3,999 | 6,056 350 552 250 | 0.10 23 | 7,331
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g, AAD 59 AFHANN BAE AZATS
Amo] §E o § WYL Avnd, A=
=

°F 68% S A}, T 15%, BE 4%, B

o8s, 2y FE& A&l FYE dEo] AA =oE0] 20059 FAE
e AR A Y] 7% B3s vt Aol FUE 59 vl
< 18% 2 78It
¥ 66 Y = TFF0|
@) Hm®, %
2001 2002 2003 2004 2005 %‘jj{g
A 8836 | 9312 | 8727 | 8619 | 8372 -1.1
27 8665 | 9207 | 8622 | 8473 | 8313 -0.8
7= 140 58 63 62 55| -17.0
W8 Hx 1,036 | 1145 | 1216 | 1424 | 1546 83
FQ i) 504 638 758 597 549 1.7
2Ly 6985 | 7366 | 6585 | 62390 | 6,163 -25
27 171 105 105 146 59 | -19.2
FEE s 109 63 67 75 18| -30.2
A A 7] e} 62 42 38 71 41 -79
A 8836 | 9312 | 8727 | 8619 | 8372 -1.1
Rt = U A 1,533 | 1,605 | 1,740 | 2037 | 2350 89
TAA 7,303 | 7,707 | 6987 | 6582 | 6,022 -3.8
A E 17.3 17.2 19.9 23.6 28.1 10.1
Z+E ¢ AFE A (2006b, 2006¢)

85 Y d7-4(2000)
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2001 2002 2003 2004 2005

g A 5814 5,304 5417 5,661 6,390

A o) = A) 1,947 1,947 1,990 1,964 1,834
A} A o) A 1,344 1,222 1,372 1,063 1,574
2 7 5 A) 2,523 2,135 2,055 2,634 2,982

F1: 4P G E/dol 3659 045(AAFHIF)S Fte] A B E Yehl=

134. Gatuto] v & Ay =

1
O

A& 7Fse ARE o]&ste] 20051 Yihuto] euj s WA FES F%
=4, 2005\ & A 7FsES oF 1,5939 43 m QY Ao g eyt
AR W Az BAES] BFo] 469%E 7P =A UEhgon, =A
HEA7}F 40.1%E5 AASFATHEE 6-9).
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O:

> B

b

Ofor

F 6-9. 2005 elitdio|2of A 2rME
@l A, %

Ay B 5

3 15,934 100
AR FAE 7472 469
A I R 2,072 13.0
A HEZA 6,390 40.1

ol FHE 20059% Yabutel e 2g ouix] Foz gksw 3221
73toe7t HH, o] % $ue} 20129 % AR FFERY oF
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20124 9] 4ku}o] @ ) 2 32 2K(B)
REREIEES B/A
FEEEA) | A4 | 49 | w4 | 27

o A % 15,531 1513 420 1,294 | 3,227 20.8

F: EA L oA = nho] Quf A A x A A FH]F(0.45 dry ton/m3)x0.45(H A &2
el hdste] Adst A+
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@ Aldo] Bastgon), orlAe AFAY BAEY U Ads &
Ae Wl AvnslE Fuk

NUA YAre THE datolon) 2 olge] A% wAE ARFRE
A% BAYL AHANNRE s, YAE ZAZ ol g3l o

=
wEE Y, i A8 E o]8ste duAE wEs HFE Aol 2e

T —

SAE 2 87 AdE A9 IS WA ok e
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A S g YTk @ JAES AL AFAAEOR TR

st wiBane) Zolol weha oy 7}A 2] v,

212 98 A A A

Z2ag ZHlEL okl ek BoHE 6-1D). He Addse 7= FHy
(Chippen)2tal F2=d A2 5 = T2 2730 w2h 23
TG Tk AT AR1M o2 FEE F et o= Zlou 4
28 @HM 28 5 o

D2 A58 EYHE Y22 357 2o} Alxshed, /4] &3
shal Fujg @i o] vrom g AT A ECEEhe EAA
< si2stal AiH o g olgstr] s AeH A eyl dad
e A el gEsta o, 2 A ARAZ7|)7F Fad
Agolojd =4tsbrt 7beeld Aoz ZdEn

¥ 6-11. =Y Ze Jts EH|
A(EH) Asl e AR e
: . e =
7] Chipper | Matrix press| o 13 7] = =7

213 YAkuto] e uj 2 o] & AJA

AR el s e Fa dablol enjs ol gAARE B
92 5 5 ok wAE oW AnE Ao Hebd B8 ude),
4 R, 99 RdY Foz TR e
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A Q0B Aalel $ANT. AR ASH TFH AxF
s g % 9tk ®=@ AAE 4ol 7}

19 248 B3t =2 €885 & :
Sk, w77k wiE o] wig- FHa #rt &oldttke o] Utk
HHEYHY T2 543 BYye Yt g BdejoA F 71

2 2% AR F 9tk 150m°Y] FAW A 12kW GRS o] 285
2 Fgle] ke 75m’o g A oF 1/40] MG AF F7o]
ot £F Ase Pr Efow FFHY] YR FAS 4AT 5
e,

1997900] G 98917 ol FhelA A L EAE b
% e58 1YY QoA AR FEIE A} g Ao, 7]
9t T502 Ba B9 Abgo] solun 9le AYolth 53 %
AEdNE 2ARYAES e v 2 278 At FA2 FEd
7] 98 AgH ez ALdsm k.

0r re

el o oo
| 62 Ha 258 Hz 3
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A
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735 AA 7479 2
%

1t

1

T
=

2(2000F) ] A

=

Al dFA+
1(2000)°]  w}
Z R

=
.Y

[e)

YA

qAT

60% 7}
Al 8501, YA 3054 6
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=
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3kal 20053 AHEE
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166 Fatrtelemj2of o] g A3} W<t
¥ 6-12. QMY BAME 28 2
A g &
7 7]
2A | B | s (AFE| 58
A2 LS o] 88(%) 575 ] 181 94 299 | 1.1 425
HAZE o] &8(%) 886 | 568 | 31.8 - - 114
Vet o] E8(%) 5.1 189 | 98 299 | 1.1 40.9
20059 (A m®) 4416 | 1,410 | 736 | 2,189 81 3,056
A7 D ATK4(2000).
222 A #HEA)
EAAFE S B ASAE A H5Ho] o] fEE A
o2 g, RER A4S 98 FUHE dol dAY o 30%0]H,
AAAFGE o] &5+ HE0] 48% S ZFA|SHTE 200513 AHY] HEA) whAyEF
2079k 23m’ S ALeH AA A= Lo F 997 4Hm’7} o] &EFoH,
ZA} Z27)g o2 oF 339 28m’ 7t SREHATHE 6-13).
¥ 6-13. At H=X o|2dE
g A A o] & HERE | A48 | AAJES
o] &E(%) 100 6 30 16 48
20054 (Hm') 2,072 124 622 332 994
A7 D ATK4(2000).

¥ Q=AY x A

ZH]%(0.45 dry ton/m’) x 0.45(UR] 321A )



Pitupol euj29] o] G Wt 167

223 A HE A

RABAEAY o] & 7O EAAY T
AEAE F2 Fiol

R%)EIL Aes & 5 3

U 3 Akl o] &H A

st A A e Sy g
o] &E(%) 100 7 61 32
20054 (Hm') 1,834 128 1,119 587

ZAE: 9GAT9(2000).

AQHEA ] A5 ALHEFA L} AR giFEE 24 =AY vl
AIGE 6-15), FLEE A= HEF Aite] B AY A5 2 o] &
A3 el

E 6-15. AAMH =X o|Sd &
g A AR a7 Ea A, o] &

o] &E(%) 100 2.0 23 59.2 365
20059 (Hm') 2,982 60 69 1,765 1,088
A7 D ATK4(2000).

A AZFHEA o Fk o] &d e LR upr) §lo] UM AAE S
A HEA o] g HE&S R HE35ty FH3IAh

E 6-16. AIE&EH =X o] 2si&
g A A o] HERS A | AAdE S
o] £5(%) 100 6 30 16 48
20059 (Hm') 1,574 94 472 252 756

Zt8: A ATF(2000).
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o1gel 24 %2 Agst] =4 AZA o FAFL HWRH o 7197}
A7EAL YRR A & 5 UTHE 6-17).

¥ 6-17. ZA H=X o|3se

L&

b

Zl Agg | REL | o
o]-&E(%) 100 3.5 3.3 12. 3.9 451 26.2
20059 (Zm') 6,390 222 532 825 252 2,884 1,675

e 27 | Wy

©

224, Fol&F

A=A B Qo ol g o) gl e An W] g AL
) S =A S o §Fo] Mg He AR UEITHE 6-18). £F thE
WelAE Ao AZ4HY gAY PARRT o5e EA A% o)
5 % R

=]
oz »}E}w. 1% 2 ¢y AdL2

o oo
s
2
ru
_>“l_,

I 6-18. 20054 m=A LM 3 o/
@9 A
A o] g7 o] §-E(%)
g A 15,934 8,319 52.2
A A A 7472 4,416 59.1
el 2,072 2,072 100.0
Al A=A 6,390 1,831 28.7

A5 F 69, ¥ 6-12, ¥ 6-13, ¥ 6-172 o] &3} A4k
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736 | 3,056
825 | 4,559

=9
994
16.0

584 | 2,655 | 7,615

332
252
3.7

622
532
1,154
72

81
81
0.5

137
Fod ALt

0

1,410 | 2,189
8.3
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222
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HAd#H = AALGHEo| 20,000kcal &

]

H

pzs

T—

| .

¢l AILE

Jol A dul7lA ) 232 A

.

Ll

A

-

2

M
Hl ‘ﬂ'

—

==}
=

F3

3.1.

T N X o TR o N
H m P N o5 g BT
R 2w
ﬁoaelﬁ‘mﬂﬁ omﬂﬁ‘_ ,m7
o N o T =T
=My S B og L YE
T o 85 R oo B R e
N go = W oo o oAy LB X R

B s ™ oo LT
Bl 5 A A CLS SN
_XH.H._O‘I«E ﬂE <
. _IOO OE._ S.L

A Yook A
TRNRN YT Wol AT Y
o o W QN wEe N N wmE
on_ﬂr.i./,_.: (r I A | =
e T w2
o Tor o_l 2y Ay ol - 9 BjR
7L.rﬁoPolx omm.vu oﬂﬁ.m
w © N B = L 4
Tl N . o T R

il ﬂ S .z_l O_E ﬂ OaE (e} En_
B o N W T N o Y
o = 8 A B0 R o
_ o S P o B =
Ny B T o T o o
ooa T Z o Jo &R T W o= oy
<) ~ o ~ -
SN N <5 N g o
= T ST w Mo
au o & P R ol qo_no,.im&ﬂuA
oo TR Boa m ST ook
K ~ H < du._?_mﬂeru
= o N —_ _.__._;Mﬂ on_1rL]_l
u]wr %_HE fun EA ﬂﬂqﬂeua;o ol
BN oy o N B
o7 o o) o W o BT = T
X oo W B N o o B ook 5

A7 6.6kge] H3lo] g
H & = 6.6kg/A1ZE x 8A17H Y x 120 = 6,336kg/d

b HE74 S kgd 300902 7}
E/d x 300,000 /ton = 1,900,800/

=

=

W20 4500kcalo] 22 AAE% 30,000kcal/hr =
6.666kg/hr,

4,500kcal/kg
88 o ZA'd 2006. 10. 16.

- A8 kg9
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33. QAHI0| 20012 HolUiXISH HRY A
UA 7HAg g 2des

ol wet ZA

7} |
‘Lxé% FAIE 2

#* 6-20. oflH4X|7tA Fo0

Hde S A G = A Al
(21/2) (1/3.6kg) | (81/Kih) (9/kg) (9/kg)
1995 261.6 167.25 61.28 - -
2000 545.0 167.25 74.65 - -
2003 640.0 184.00 74.68 - -
2007 990.0 300.00 1138 160.0 300.0

F:20079% 44 3 due dueditd, BE @4 5& L4,

T I

A Sharol| | X 7 A A7 (http://www.keei.re.kr).

!
f

ol

23}

=
=
g 7FS

AquA= SRl wet 1A, AA, 714 5 247 °E FH
E E% D9E vusrle ofEo 2YEE dquyA e Id
2 7 oA &84S vastd <i 621> Z2th

I 6-21. oldx|el detdt T[E

A5 | B¢ | waw | A

R

=
=

aw | 3 | 4z
9] lea/ kg lcal/ ¢ lea/kg | led/kWh led/ kg led/ kg e/ kg
A= | 10,000 8,950 4,500 860 2,800 3,010 4,500

F: Qardg o e g 50% <Y W 2,800kcalo] vt H ] 7 3,010kcal(Z L 7]E).
g odyA el &3y Ald2(1999).
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L}E‘r‘&E}(L 6-22). ﬁi%aﬂ
et dy HolEs EaA|ut A7) H%_lﬂiﬁr =ow

dejRoge H8HloA E&49Q Aog YEyY. I gz AAIZQ
e AR dHZE ARtEAed JEIHEG oF 25% A& v A
© 2 YEstTh
¥ 6-22. hEb Aoy che| d2F MM H|E
249 %, ¥/ keal
- Aokdz] | EAF | B4 Az
3009/%
1= 9909/ ¢ | 113.8%1/kWh | 38.090/kh | 1609 /kg | 3009 /kg
(3.6kg)
. 4,500 8,950 860 360 3010 4,500
== | kealkg | kcal/? keal/Wh | kcal/kWh | kcal/kg | kcal/kg
qdE g 716 0 9% 9% 70 70
ERER
= 25.9 138.3 139.3 465 75.9 95.2
F 1. €a8e AR 715 g 2gE 5 s
2. A8/t 4e EVHER 2
200239 AR FAAFLAA 7 Ay A v FEE A bF
of W= HGE 6-23), AW ofFolE AHEShE Tk AR E AHES)
o] 9,45TH@ Y] E-& AvgY deholgolE AMEshe Frhe dEE AMS
st 723vHeld] €L, HFEIHE A ske SHE AR
1,108+ 4,700 kal®] GHFS Avdle Ao Z Uiyt el 7E 1Y

g A2HS dads B gAskEy 2o dsete d¥s eHE
= lofoF ok

qPAo BEAY Byt A 3
2 olg ¥ A2"E vlus) & #av)
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74 A7 AHEH 1,108% 4- ket FUS dHS AFse A F
B2 tiAstE™ <& 6-24>0 YERG vk} o] A7 3.7E(3,682.6kg)
o BAl H& Anulgteof &b, ojw) A8HEL FTHEIH 50% ©la}
FEoE A F As R . H8 By Feelx A8
AH e 2,463kge] B3, A7 AdFYEE 747 o2 SHEUT
60% S Aoz BAHAL
I 6-23. SEXGQ chhMH|H JEFE o X | HEf(ET[E)
a9 Hiel
2 20 ¢ | 47
97| 0| ol | waie | na | 28 | 298 | 7
kil e 151.2 7,233.0 40.0 - - - -
e 5 f | 90294 902.2 | 11,084.7 152.3 452.4 T98.7 -
N - - - - - - - -
Txaze| w5 - - ~[ 12,0681 - -
TT X239 | 39348 1,362.0| 1,447.2| 26556|16975.2| 1,650.0| 3,1824| 3,580.8
KL - L - -
2| wig - - - - - - - -
A" | 20422] 14074| 17931] 20250 21284 | 17776| 21794| 23918
doll 194 - - - - - - -
oatddE 90.7| 94500 2,064 - - - -| 26443
ot Al 1152968122194 | 115819 | 158058 [ 19,255.9 | 15948.1 | 6,1605| 86169
A7 A B A ATE(2003).
E 624 SREYE, SAF 2| Wal Hoeie| g HHY 8T
SRy EA7 1de Azl 17
A8 74 990/ ¢ 1609)/kg 3009 /kg
@) dg g 8,700k, £ 3,010kl /kg 4,500k kg
A7 g gk 11,084,700 el 11,084,700 leal 11,084,700}l
A A5 A2HF | 1,23852(1.238m') 3,682.6kg(7.5m') 2,463.3kg(1.56m’)
A7 AmH & 1,226,129 58,2209 733.930¢
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466
8,678
584
9,613
9,826

484
8,212
607
9,029
8,857

504
7728
632
8,421
7,849

524
7,224
657
7,790
6,801

545
6,701
683
7,133
5711

567
6,156
711
6,450
4,577

A9 AAA B Ao 714S 3009/kg o2 7HAE Aotk a8y
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Fogx =akste g
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71 S M= Ase] 714

o] AA<
< AY 419¢9/kge 2= OJEJ% Ao B *EJO*E} T 2w
R 1593 10408 292 A5 ABY 43 7HAL 403 /kg 2 371
kg 9 AoZ YEPFTHIE 6-26). wkA xﬂxg s5n 2 9|5 Balo] A

nYele] 5ol

73
g 7HAe Hde e e wste A & =
< ﬂld_g # k= Aol

15% B 43 Mol Folw FAY

E 626 MY HEES 9% BYUpiel $HT Y MY

Agin ey F
6\l 104 154 20\
Azl A4 300 371 403 419
A B A e EEA A 7HA] 9,613 13,326 17,030 20,059
TR A& AT 9,826 13,343 17,031 20,062
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