= SRIA02

R&D / 10497]

oK

0

™
o

)
R0
ioJ

00

i
Ul

2010. 11.

ofJ
.

{ju
™~
jo
g

™l

-

o

1Ho
Ho

I+ ol

o 0
"

ER)
A

N

N %l




|

SR

A7

7}

- = 2 ‘—:]
W57 =H

]

A

7fRE

Azl gat7ls

24

B AR 2z

26

11

2010

I=
aol

=<

ch

o

T
™
Eh
.
flsd
-1
ol

~

=
s

o

-

Fold

rE

01_

™

t
gl
K
1l
™
i+
Py

_

EN
K-

1

1
e

&l

ol ¥} Z

¢

il
M

=
o

or
r=
—
il
T

—

oH
-

Tl
il
il
"
Bl

1o
o

o=
T 1

¢l

St
e

¢l

4 3]

e

iy

=r

¢l

T

r+

ol

Z




A =

244244 A 7e A48

=i
N

HHA 71 E2 A9
1 <

9]

=

‘964847 20061

o ZFshE o] 20119 4-H

Ad dgoz gl

HA A 7lee] ThEe] Al

L
=

A

d

o

=
=

=4

7174

o
T

2=
=

714

A S A

KX
=

=
=

1 <

3]
2l

EAGHA LA

J A A o] oL &

Z

3

_(H

o)
XS

o AFANLAY Fx

o
]

w

I

>
™
¢

el

e
mr
o
<

-

=K

dTFEe He A

2.

M B as S -

e

=
[¢)

7% 9]

) % 2] 4] A

A4 o -
‘969 A A1 71 200610

st¥ 3 9lom, 20115

il el =71

279

#14%

B EHA

=15
=

24

717

o
T



=

R

s A

!

60
A

o

R

o 7o A
st A7 €

3t gt}

=
o

147 57 o

A ¢

0

=

-AY T AA

AR A
=o]7] 9]

=1}
=
=94

=

o] ol g =5}
347020l A

goltt.

=

=
[e)

R

S|
=

A A2 Al
Z/313F/ 1|3/t 5o WHos

=

2~ =
T

]_

S

Frse At e 714 w7

(Zero Waste) A}3] -

M2 A2 7]Ee JfEe] Al

) S9F
SERES ERICEE
AL HAe)

PN
=

o 3

B

T A e & A (RFP) & =% 3

31}

I oA T EE 9

£ 3

KeN
=

mK
22!

B/

o

=

A2k 8}

vl
=

27 ]
4 Ams}

3

g

2=

=

HA o] &

- F9A 0y
=

_)\

o

o

o
ol
s
=)
e

p—

0
X

ol

o



3+ 7]

kel

o kel o

=

o ket 2
=i}

ol
=~

- A4d A5HA RFP

- A% Al e RFP

o A|F-3A RFP

il
H

<

T

B

=i
N

- A% AR RFP

A(AAA,

LA

)=
A7t~ E AA

T
H

0.

A

AT
A
<o A

o

=
A ol g

=
.

P SWOT

pEA

7]
24

0]
gre) A

<

AAdAA A

&2 A
ol
=

X244 Fgof o

=)
7}~

1

AA2A o] &l
=]
PN

uo1—o

=4
=
gAn

3

8

"rhsel ol g

2 x2] oA]

ATANECIEAT) 25
i

dTHE =2

G 7= T 7]
A2 =
td_

o A /L IAL] Y= -AAH B

o &¥A o]&

@)
O
V.
7},

ol

ol

ol



]

EaRe

4 dA=7t

3|

%

d S 9

=
=
9l

Eal

=1
=
ol
=
P 7k

0.
H

A4 7F2~(CO, Ha)

1
H

X Agrtzay o2l TF

- AxEHYA ol &

=

2=

A(ZA, A7ER) AAA L

(0]

el o g
A o
o & o
= x5 & o

o] N N o
5 = F -
‘WO ;OL w0 ﬂﬂ 10
s Mﬂ & —_
oo an) <] _zﬂh ~
‘OI O#E =l ‘M E ‘l;A
o o 3 Py ;
x o ~ o o s
) . 1+ =K 1
T i R
] K N N o W o
N i+ Mg o

g R Mo
- = oW — X
X M = do o B
=5 X 24 =
m O V X 1~_/| _HA_IL O#E
AL " B R g
W Nr‘_ N o B = o
= =0 —_

7o :Ai w TxX X=

~A

B oo Yo WA T W
Mo oo o Ty TR do ™
g Al A = o
Nlo Mo,M NN ~ N oM
— 53 X0

LD Py 5w
K < L ﬂm A A

X N~ X W — =
ﬁwﬂm%ﬂ)ﬂ% WW

Pz A o ®ORW %
ﬂu . . %—E
< o

b

J

S
=

}

A
fu

v —

147 4

S
=

B2 ol 8 HeAd A

P olg A
1ol AAAA o]

B

2=
=3
=
=
2=
=
o=

=

2 A
2]
214
214

. 2=
=
.=
=
.=
=2
. =
=2



AT ALZTGY ZEAY

V.

73 s

47 o]

o &

- ATa B HF
- AT A R

o

94g 7

o]
=]

7

3L

SEEE R

=i}
=

2|

Mo
N

7lE AA

ol 5 ol
a2 =X

[l
=
]_

B

o] 53

!

gl

sloll 1o A

1

;OH

o
A

27

o

13
=

28

+

Ak

@)
8o

25}

REEE B

1
T

O Ietel A FxIs)



SUMMARY

I. Title

Technology development of producing the clean fuel gas and construction

materials from sludges

II. Necessity of the Study

1. Object of research and development

Currently, domestic wastewater treatment plants are treating sludges by
landfill or ocean dumping. However, as London protocol 1996 took effect in
2006, ocean dumping has been strict and organic sludges ocean dumping will be
forbidden from 2011, which made it necessary to develop environmental friendly
organic sludges treating technologies. Especially, south eastern region depending
on ocean dumping so much needs alternatives for it. To proceed research styled
developing business for effective sludge treatment and utilization, this project

aims at establishing systematic and goal-oriented plan and strategy.

2. Necessity of research and development

0 Economic development and improved life style increased industry and living
wastewater. Furthermore, as interest on environment has been increased,
demand for better environment has augmented, which cause more
wastewater and sewage treatment plant.

o As London protocol 1996 took effect in 2006, ocean dumping of organic

sludges has been strict. From 2011, dumping will be forbidden and it should
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be treated on land, which means it is desperate to develop environmental
friendly organic sludges treating technologies.

0 And recycling technologies such as generating energy or making
construction materials from organic wastes are necessary, as it is important
to develop alternative energy at the risk of fossil fuel and Zero
Waste-society at demand for paradigm of 3Es, Environment, Economy and
Energy.

o Currently 34 wastewater treatment plants are operating and 60 plants under
construction and planning are treating sludges by incineration, drying,
solidification, composting and carbonization.

o 11% of waste sludges in south eastern region including Busan and
Kyeongnam are incinerated excluding ocean dumping. So it is urgent to
develop effective technologies for treating sludges on land.

o In addition to that, it is critical to plan strategic directions and reliable ways
deducting Request For Proposal(RFP) for proposal invitation to make these
projects succeed before promoting them to develop technologies for

incinerating and using sludges in south eastern region.

M. Contents and Scope of the Study

o Establish research goal, contents and strategies for project invitation to
utilize clean energy and construction road materials from sludges in south
eastern region.

- Recognize present status on treatment for sludges in south eastern region

- Establish quantitative goal for producing clean fuels and construction
materials

- Suggest reliable ways to develop technologies for utilizing construction

materials and make clean fuels

= vii -



- Set up reasonable estimating methods developed by research
- Estimate appropriate cost for research
0 Deduct RFP on detailed projects and estimate research cost
- Make out RFP and cost for detailed projects
- Consider, amend and complement written RFP and cost on detailed
projects
- Establish strategic plan for achieving detailed projects
- Suggest proceeding ways as governmental and non-governmental
matching fund
- Deduct RFP and research cost on final detailed projects
0 Recognize domestic and international technology developing status and
analyze current R&D projects on related technologies(connection, repetition,
distinction)
0 Analyze technological and economical validity on R&D projects
o Investigate validity on generating energy and making construction materials
from sludges
0 Use SWOT analysis on utilization of clean fuel and construction material

made from sludges

IV. Results of the Study

1 Outline of research

o Develop optimal application method to produce synthesized gas and slags
from sludges and to utilize fuel gas, purified synthesized gas produced from
gasification melting, and sludge slags as construction material as a way to
use sludges effectively through demonstrated practice on connected unified

system where dehydration, dry and gasification melting systems are involved
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to draw solutions to wuse sludges as clean fuel gas and construction

materials.

o Development of dehydration, dry and gasification melting connected
system
Develop optimal connection of dehydration - dry system for clean fuel gas
and construction material and gasification metling system
- Suggest how to connect sludge dehydration - dry and gasification melting
system
- Develop connected system of dehydration -+ dry and methane recover
system
- Develop gasification melting system for producing synthesized gas (CO, Hb>)
using dried sludges
- Connect sludge dehydration -+ dry and heat recovery from sludge
synthesized gas produced at high temperature system

+ Derive unified connected system to use sludges as fuel

o Establish system and optimal application to use sludges as fuel
Develop pollutant(dust, acid gas) removal system to use clean gas of
synthesized gas produced from sludge gasification melting, fuel gas reuse
system and electricity generation system to use purified sludge fuel gas
effectively
- Suggest how pollutants(dust, acid gas) can be romoved to use clean fuel
gas produced from sludge gasification melting system
- Develop removal of sludge synthesized gas pollutants system (removal rate
of dust and HS should be more than 95%)
- Investigate application to use purified fuel gas

- Derive optimal application to use sludge fuel gas
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o Demonstrate production of construction materials from sludge slags

and utilization of it

Provide sludge slag-construction material by demonstration of its production
and application

- Establish standard and estimation method needed to use sludge slag as

construction materials

- Derive application to produce sludge slag—construction materials

- Develop environmental friendly construction material using sludge slag

- Demonstrate utilization of produced construction materials

- Suggest for massive use of sludge slag-construction material economically

V. Suggestion for Application of the Results

0 Lead R&D projects to use sludge as clean fuel gas and construction material
- Suggest direction to promote final object and research contents of
projects
- Use to make up frameworks of research projects
O Establish standard for research leaders’ role
— Build standard of research leaders’ role to achieve final goal
- Develop application for utilization of clean fuel gas and construction
materials produced from sludges and standards for leaders’ role to unify
elemental technologies

o Utilize to suggest detailed projects’ pattern and contents
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(7}) Thermal hydrolysis(Cambi, THP)
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o] <13l multiple batch control system= ©]-&3] WthZ FYIFH vjZ=9]
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O* OO* PULPER * .U 3)

00 O PR e e
an H
O  oime Spes, 11D (
o Retention time digesters to be i . . 5}
o O . ~15h broken down : . .
E Homo nized : ( . n .
maienal13 14% DS ; o0 C

O | -
O O REACTOR  § ; (\ @ <
O Batchprocess B i & @ &?
165°C/Bbar. © Steam 11 bar H .
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¢ Clan ; solids (SS)

- Steam explosion H
* - Cell rupture T i
EPS Dilution water : & Hydrolyzed EPS
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<E 2710590 AU 2 AR $§ LA 3 2 e
.

<E 2-10> A= &9 A 24 BA

:TL‘E‘ A1203 SiOz F6203 TiOz MnO CaO MgO Kzo Nazo P205
870 | 47.74 {2335 0.85 | 051 | 395 | 1.83 | 249 | 0.94 | 6.15

StrE e A]| 2458 | 4824 | 921 | 0.89 | 041 | 529 | 211 | 210 | 0.90 | 6.70
=L | 2093 | 41.20 | 854 | 0.80 | 032 | 416 | 1.79 | 254 | 065 | 6.63
28.63 | 3694 | 6.22 | 0.88 | 0.16 | 14.09 | 277 | 1.40 | 0.87 | 9.92
28.26 | 2814 | 580 | 1.83 | 048 | 20.39 | 2.76 | 0.60 | 2.10 | 2.33

A7 =
S 1866 | 4291 | 689 | 1.18 | 0.25 | 1685 | 1.87 | 1.37 | 3.53 | 3.44

32.462 | 22.865 (11.327| 2.197 | 0.504 | 21.278 | 2.701 | 0.308 | 3.616 | 2.127

8.68 | 2493 |12.66|10.05| 0.10 | 26.84 | 3.22 | 6.20 | 515 | 0.70

= e A2 getel sk o
G AZE Bkl tiste] Arstal flom At gl theke] <3 2-11>l 4

v 2 3}5te] 7]E o] 8dl= M7 AIF Al Fiste] & A
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F 2H2E vEsad JE REEE Az 34 59

H7= &§ EUdLE o] &3 FHAR ol &st= AdolAE EdL, 7] Bkl
o, §7] vlely, 71¥ #|E(cubric oxide)o| AlgH = E2AS &35t HAH3 &£
H &2 YT STHZAZ AZxsA. vy e} cubric oxided] €#15 A 7}s)o]
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Raw material _ Extrusion

weighing > Mixing molding »  Dry »  Sinter
s E£33E(%) H] 329 2 (m“/g)
75 28.6338
50 57.2676
25 114.5352
10 183.25632

REEZS F9 A WES SHES 739 Hgw E¢3 HEEZ Agsn
Atk B AFedME EH1 FHo] wE 7 REEZY 54§ vty fEiA &

a9 S 0%, 10%, 30%=2 WEste] AzsAT 24 SEE 1150TAM 24
A7 8AIZE Fob AzEH o, [29 2-35] REEZ AR ¥R Y &

ol we} Alzte BEEE AFHNS YERHSIT
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