el Tiges JlE o ©7 5 My

2016. 4

ﬁ-SLz






/|

ol

2 A=Y HEX] 23 X QXA X2 243 ZU -2

=S

t

X

=
[

1.

T TEE SOIEZE TAIOIS SLFGAL L 2B AIHE X0

o

IlE

IO X

STHZX|H2IFAL IS

g§& ol Xizd LEl

2. Xt=2

(HARUHE > XAFRY > HJIISTT MUI2)0 HAEO US OlF

{I0
o

<k

Ot

H XtEE UEUO|M ZAHOAHL

[ U

t

8§ X

o
—

=

J

3. Xz &l

LICt.

i

Al A O
=2 T A

HATUNEXO| 2BOINEH O|HEZE EoLE

AEEe XgE 2UFA ENE F2I0AL Xzl

=
[—

4.

= HIiEUM.

Ol FA|






1. DHEX] LHE SR AP cooeeeeeeeeeeremmmmmmeeieiieetctteeee e 1
XOOHEIR] W& ohf 2 R K&, Al & X2 S

|, HES X 2o}

Al

1. RO AJRY TBLYR] AP -wervevereeresersessemsssssssssssssssssssssssssssssssssssssssssssssssssssssans 49

X RO &t 7|z, =2 RO = M| Al2f, =W RO =+ M| Ak,
=2 RO H== XM2| Atdf, RO 5=+ EX| 717 Mg XE7Hsd

2. KIZEA RO BT KPZZE AFF| cvverervreermmssesmmssnssssisiesssssesssiessssssesnen, 83
X 52 Seneca Meadows OfJZ/X| RO i=% ez sz, =252
i x| &&=+ RO M| & =5+ Mgt 71, =+ RO a5
Of 2X| M=ot HHAL



[T, HXHAOjLIX[2} 2Ok

1. SRE AR SEQ| AFTY creveeeeerererererersrssesssesssnssistsisintsssssssssessssssssssssesssssssns 119

X Wolof, ¥, £, o2/t MBT ZUE 2 AR

2. 82 MHIIE B4 L MBT A&l E4 oo, 143
X

7 H7lE M2 dE, 7 HU|IE 94, 2ZAIE CfH] MBT A9
YEE MBT A2 ©H 7|&, MBT A2 AtZ(AEZ|0L =¢)

3. OHQ] MIXFHOLAX|ERR L AFB| -oooeeeeereeremrsrmnniiiiii 173

¥ 29 RO, ORI, 2AERl0L FY3, HLYtR, Y, Y=
Q7tetopx|, OtojAlD, RE0P| HALACILXIS B2 OfLX] BEHE
9 XA

>
x e

122 QAIS HIO| Q@ TFATL AR coeeeeeereremmmmeme 189

2= X8, =3, 0H|, 2AFF SEFKA|, S|Ef, Z=OFOf, ZHO|A0], 27,
Cto|dl HO| 7kt AlE At

IV. Ot=&8X| 20t

X g8kl Az 7l A oHX| E% Oh— X @HAx Z[sAke, ok
[=

V. JIE} E0F

X H378 2HSHMYIS & AAHKE 7|2 EE, HALLKS
AT AT AQYES DS AmA[Y

El



Sy
12
2

[ Zto] ]
ATEX(Equipment for potentially explosive atmospheres) REX|HM AIEZ= ZE
WZ7|7]0 Cich o QISH =

BFB(Bubbling Fluidized-Bed) 7|Z 3% HYZ
BOD(Biochemical Oxygen Demand) M3}lst™ AtAQ
CAPEX(Capital Expenditures) O|2iQ| O|2& HEd}7| s
CE(conformite europeenne) EUA|Z} LY OHHO| 2t
CFR(Code of Federal Regulation) O|= dt H
CHP(Combined Heat and Power Generation) Gt

CO(Carbon Monoxide) LAIS}EFA

COD(Chemical Oxygen Demand) 3}st™ At Q 1EF

Countywide RDF(Recycling and Disposal Facility) Countywide Ii|7|& A2 M& Al
DS(Dry Solids) 1= 1H=E

DT(Disc Tube) C|A3 EH

EC(Electric Conductivity) M7| MEE

EEG(Erneuerbare Energien Gesetz) = X+ 0j|LH X|2(Renewable Energy Sources Act)
EPA(Environmental Protection Agency) O|= 2tZdE

EVOH(Ethylene Vinyl Alcohol) O El2IH| LY A=

FGD(Flue Gas Desulfurization) Hj ¢ &r=tAd 11

FIT(Feed In Tarrif) 2™ XA X| X =

FML(Flexible Membrane Liner) gt X}j4=0f

GIW(Gas Injection Well) 7fﬁ%‘—%}7‘*

HDPE(High Density Polyethylene) 12 &= Z 2|0 &l

HOV(Higher Operatinv Value) 18& o7"| 7|&=

IPPC(International Plant Protection Convention) =X Al S H & & oF
LCA(Life Cycle Assessment) ™1™ EHI}t

MBR(Membrane Bioreactor) &2 QI HO| 22| EH
MBS(Mechanical-Biological Stabilisation) 7| A& - &st™ Ot st MAZ|A|M
MBT(Mechanical Biological Treatment) Ii|7| & ™XZ|A|M
MF(Microfiltration) & 2 o] 1}

MEK(Methy!| Ethyl Ketone) Of El0f €l #| &

MGD(Million Gallons per Day) diBt gal/&

MLD(Million Liters/Day) &0t |/

MPS(Mechanical Physical Stabilisation) @S AHAZX 7|8 ™XZ|A|M

-
o



MPS(Multi Pass System) Ctd S & AlA
MRF(Materials Recovery Facility) & 3|4A|4
NCV(Net Calorific Value) =2t ek
NF(Nanofiltration) L}%=0Of}at

NSPS(New Source Performance Standard) O|= EPA7} &t A ZEZH A9
X ArEEe A

OU(Operable Units) 2% 4

PLC(Programmable Logic Controller) PLC ZHEZE2{

pg-TEQ/L(Toxicity Equvalency) CO|= 4l Tt

POTW(Public Owned Treatment Works) & X 2|A|A

RDF(Refuse Derived Fuel) Ijj7| &8 1Y AUZ(HEH)

RO(Reverse Osmosis) HAEQH

RPF(Refuse Plastic Fuel) S2}AE n1dHAUF

RPS(Renewable Portfolio Standard) MM O|H K| O] FSHEA|

RTO(Regenerative Thermal Oxidizer) =gAl AZ2tE2

SBR(Sequential Batch Reactor) Gi=5H{X|HEIS 7|

SCA(Svenska Cellulosa Aktiebolaget) A H X|X| 7|

SCADA(Supervisory Control and Data Acquisition) &5 & AZA|X|O{A|AH
SOP(Standard Operating Procedures) &2 & X}t

SPDES(State Pollutant Discharge Elimination System) Q=X H|i =S| A <=l
SRF(Solid Refuse Fuel) Ij|7| & IEHYRE

TC(Total Carbon) ZEtA

TDS(Total Dissolved Solids) &E2Z11d =

TEDA(Tianjin Economic-Technological Development) EIZIZAX| 7| & X|

T-N(Total Nitrogen) ZZ&lA
TKN(Total Kjeldahl Nitrogen) =Z|C
TOC(Total Organic Carbon) L 7|EtA
T-P(Total Phosphrus)Z @l

TS(Total Solids) &1 =

TSS(Total Suspended Solids) Q13 =

UF(Ultrafiltration) &ALt

UTC(United Technologies Company) Power O|= A= X| 3| A}

VOC(Volatile Organic Compound) 2|2M 27| 3=

VS(Volatile Solid) 3|2t n&E

-

LA(R7IEL + LBLIOMY



[XIE2E 29]

I-1. (WX ] S0F : IHEXI WHF 2HH Akl

O W53tA 219l

o] s}etz kst - AEE AL(EQJE, &viA, vtdH Y,

7] = GN), 2 WH(LFrE drls, H7lE A,

O 534 4 A%

O Y23 eh F% 1,000 ppm °)4 s

O miy7k~ 2R 7122 = 60T o1, WA 2= 77C o), HEs
% 38C ol

O wWgrtx HAZFAAY Wzl JAEs HAZFTE w3, 2= A5,
ofH, sk A

O 534 T4 Al

Q W)= West Lake "HA] : vj@7}A~ TR A|2Ho] BEdlA ERE
A TR S7H11%)E W A A E5E

O W= Countywide RDF =] : vigd® <Fulg H7|8o] JA&7)
AcgE o] BEF-go 2 YF A EA

O RS 32 2 A 3y

O Ak Fd WA w7k AR AAHA RS WA), A, HE
Q #H7]& “watch list” #& : A(ash), 2FHFE £ A, WA 5

O “watch list” #|7]&E°] igd T S5+ 2 I&F A 54

O YHsiAl A vz H A<, PR YR A e 524

)
s 79, da A7E 27, YA Ede E5ASFT @

E ol FML AW 2§, AFA(foam) &




[1 RO X=
)\Oq:g—x

Q RO A A
ZE, A
;({]7%) 3|

O HF, BY, 9B, FTopel, Iy 25
S

A2 2 COD 98% ©l, =55 99% o4 AlA 7Hs
Q RO 92=9] 75~80%= =327 343le E4F2 =3 A4
d A

AR, 2ARGSE AR

QO RO == WA AsdsiAy ¢ 3 dx= 378t
o] AU <8R ez ngdtety vy

Ag]e] RO Al&H]

M

Bo AR UF AsREEOE 0 % 2
Q
(e}

qel Azgow HE pH 24 2 948 4§

&)
A 7l 2 FAY wWE RO 3A3E 1~3 A=
./T’:

o]

A

—_

e

,II,



< JZ7 RO ME|Al2 M - 278 & X2 =28 >

. MA| RO RO
2 Ojyx | RO RO M2l B4 o
o omme | FOMEL o ongh mE sEE mMEs | Y
- " AR i e B B T -
1CHA : As4 O 2 X
Lo H =X A2l 523 Mz C2X8A[20114
T = p Lo 2E|_|'7:” : %§¢ pH 5 Qf %El‘C)lOH o —
Seneca | 22j-7tE . rewy | M7 509 98% N KHEEMIXL £ H
Meadow| 2| X| ZH -=e Ql ? T A4 2H
O| 3EHA - Bab P X|
2 oE 8z
£e T >
LIOt | #S2tX, | 1EHA4 : UFKZ xH, : O| At
HlLior | 23t A URel | md yg O
Lanchest| O|H|ZE{ | 2EFH : ROXZ| | YA ol NaE
-er SE 29
2714 187 mEt
2t x, Xe|
1,199 19934
Thlenb SRZ 28 - R 3 08% \mais| Of2l|  "Hi = o xq
enberg (%FAI_I_)I X1 El - rr;I/ - o —'—ogl' HI:I oTT T':I_I_
A&
EE =R = P R e-P e = B
2| x| EE X 2|(NF)
of 21 X
H'ﬂ' 199844
Wischh 1587 : UFX{2| Rz 2t o xy
= Wischha ) CHA| ) ) ) | msa ] 2H
' -fen 2EHA| : RO X2| 14 =
o o)
XA
&5)
o
NE=RSIPS
DRI [ =
SEIES o
_ X‘iEl o|-_|_
(=71 430 20044
: 20HA . Fabs NS
Vorketzin| &M= 2l - E/194%| - o ar Hp 2 =
(4, I P al O|I7It_-| | =%
oA S
Daf7tE HET?T S
2| x| EE

13580 = BEIS/ABIHY x 100

2 N7z &= : BOD, COD, ¢2L|0}, EHA, B2, SRRI1YE SEELH=E S

- 1II -



_ Y iy iy I
N K o o K m K in Ho
< OH 3 S OH S oH S KH

(@\] (V] (@\] (@\]
<+ olo )= =
n - -
- ._o._E H_O H_O

ny &0 <o =3
MT_m T = Of Mo I —
Ho R oo il
2 K O] =R

T X % S S X %

o o S in < o s X0

= 10 o O o o & o O

S+ 2

2

o O i

o > 5 g &

Koo g ot A Wi

Q % ! _

< 5 <+ G4

= Kl Kir = WU
Y Ko ST ] ] Koy Uk o
o o K K K X K K K

& S iy T T T

o7 o7l o o

— o (@\] i (@\]

_ W @ W o

@) |_.__._I o ~ an T A

x K a = =
pal R UK R

H m H o
. e —

K | © 5 .© m K

ml 0 T £ S LH ml

= m = S 5 + 5

o~ WwoT T3 Kio i ool T

,IV,




=& Aol

A
T

&8s RO 5=

II-2. &&= Md S0k :

T8 4%

=3

A g

[] 7+<€ Seneca Meadows "l @ %] RO &S

Q]
=

T2 Seneca Meadows HWIHAE= 201449 7|& AEH7|EL

O

A

6,000 &, A7+ 220~240%F E v H 5]

Alzdlo 2 e

W
T

—_—

3l =] #]

=]
RuN

i) & =] o) A

T
T

TE7F =ord T

ohg

98] RO

A=

PN
T

O RO &=

1 RO A

ksl
R

O &% RO HASZ, RO 5= A& ¢

A 7o A3

=
=T

%2 RO &

RO A&

= =
=T

22 g A

x=

[l

o

o
w&o

O

)
T

==

7K

Wi

(-
e

_XD

To
xr
iz

(Mi=EA 1, 2, 3, 5) COD,

7b Wi Aol A<

= =
=T

O RO =

HH

A7 =

=
L1

o}

O 434+ +8 2%

=
3T

Ax o] st gataro)

=
=

#H 7= 87t

Sicidss

A

T

@)

R
=
3T

O

Ko}
T

ol 3 vlgA] A}

=
=

3wl o

filg

RO A 2]A|




: SRF Al& =9I AHdl

lN-1. HIXIAWYXIZE S0}
[] " >)e) IOK MBT A|A

d ZAZ)E SRF F~&°] 55%7HA]

A
A E)lo] SRE AJ2A] Ao HE

=3
=

=7

ted Aul&o 2 H7

S

oy

[1 9= ¥ Southwark MBT A]A

O WYPEL 2008 vl 201430 90%0] 4} THAi

(6]

g ZIAYE HY
#H 71 & 20~25%

=}

—

o
N

O MBTA]
[1 =< Dresden MBT A]A

200 mm ¥"|9F H7]ES AE

Ko}
T

2 o)

O H7]

%

I
B

Az

82

=
=

O ¥l (batch) §32] 43 AEIIANA A

Fod

)

2~HEZ Ao

=13
-

O

ToR

i+

[] o]ga o} Montanaso MBT A]A

200~300 mm= 3}3

el
=

7=
SRF YAk

)

- HAE E(hall) FHE =29

T 12~15¢, HF =¥ $ 55~70C

7
3

Ho
.

713k

N
o X

,VI,



L]

O

O
O

‘?J_ Rugen MBT A|A

New Earth A gol]A 20113 9¢€ MBT AlAd $Ho] A]Z g o
A7 209HE Al g Ho g2 57 Xg9] Hr|ES A2g
Greater Manchester 107 =A] T o}& XA Felste] 570
MBT Aldg AX ko] 47) @714 &stA| 2 A #H7E 4567 &
A 2]
AZE 570 AlAdelA wid SREE 277153 E AJ4tste] SRz sol
A5Z FF
0 =9 MBT ZHE Atg
=dol| 457 MBT Al 9] A28 %2 5300%H=/
o]F 127 AlAL Hio|7tAE AAbste TV AsiA| Aol
OE 1470 A2 MBS(E714 A=t dx) EWHES
200430 HAHE T7]A4 A=A A7 MBT AlALS HYE
Hu3 ZTHER A7 47,000 B2 H7ES YT
20063 X" AYESHE HZF MBT AlAoA A7 135,000% = 7]E-9]
2]
2008 = AXH 2T T F2 A% 2 52 2kst MBT A]Ade) A
A7F 133,000 #H71&E 8L

l-'f
S

c
ofl

- VI -




-2 HIXIENUXIZH 20 : FE HVIE & X MBT Ald §d

O #9 #A7= A8 € 54
O 20119 EU 2770= A 37% wi¥, 23% A7+, 40% AL43F 28

O z4dl, W7o, =, 5d, dvfd, 2 2EFol, L9~
=24l mHEo] 3% °l5td

O ¢ #H7l=9] 30~40%+= L3 7o =94 = F AVed

O frd W& Z7lellM SAEAES 233 A& 7ted
H71Es EEFASAL

O #4 #H/E Hd AALTEHFS 2150 keal/kgolil, F-2 30~40%
A

O F= HANE F& FFS F 31%cl dartse A7NE FFe
oF 45% Aola B HIIE FF2 oF 24% =4

[0 MBT A4 &4

O MBT A2 SRF 9%, wpo]er
V5w o) e ﬁﬂﬂ%

O MBT AE84 Az AN &7

71 & 0] 50~75% E3l @

MBT AA= #H7|E FAd9 wg de-4

j2] $4< RDF, €6l 2 AstE uyE 5 442

O

O
ox
i
i)
2

O SYdlME MBT@B07H), MBS(137H), MPS@/) ZAHEC]A Azt
5,759,600=°] A2 =
O MBT ZHEJA AESZA g FAHOE HIEYE 37|14 &3

- VII -




RELIED)

I-3. HIXHANIUXIRE ZOF : 0H?l HIXIANUXIELZ & Al

O AL A3 JAgE dg
QO FHAY FAXAAFA(FIT) L A Aol x| 2] F-SFA|(RPS) A A]
O 4 HALANHASE Al Auv] A7 X F
[ 319] A= 3} el FEAHA 2oy 2 el2-2] Xpo]H
O fFyoldE F9 g A F1 % F9 AAH a9 I
O F=AMPA = FHEG H7|= AY3A T4 YRR =4
< off Q| WArANLXEFR 2tE A >
=7t | XY ANE BF oA X| S INECRSES
o0 HO|R7tA ZTE, g g8 3 d7| M 3| A
o — =3 23 S SEEL)
= = =
gl A =ZgE HIX OH
I-_|_I_ HI‘O|27|'_ =2 - — % _g_a_ Ec' xl_'|7| Acﬁtl' EJX|'—|X|
St FEH AlE HAE
7} gl
SRS Htoj2sts SHE, g =4 49l XM7| o jﬂr;z
| oc Ho|oC|™ 2 e X 7| Eoj |5
QA 715 A&
EZ A 11|
orl T;_r'f 247 I ZF L Y| woy -
]
HFO| QO A & Eidt
Y o o % ZZ 9 H7| Eop -
=2 -1
NS e
by
7Lt =A==
- HIO| @ 7FA AU AL 1000+
obX| HIO| QA ZEHE
_C'>_O:|O|EF:L
— oTl— 0O
g X &
0 ~ iy ol
Y e 7] gof 2
A|OF HEa<% THoj
= XA} O 2K
07| HO| RO A &7

,IX,



li-4. HIXIAWUXIRE 20k : &= SA= HI0I2I1AL} Al

Q 20109 11¥ 7|F YE 2867) HlolewlX B2 = 60.4%<] 162704
oA Wgt Hag =2 o]k ALk

O THAMAAAZ(FIT)7} 20121d 7€ Ald= o] 2013\ 10¥ E71A
19 37047 3571(%F 5,213 kW) vlo| @7t~ EWE AH] Q15 W

it

< g2 sM=H7|= BIO|27tAD}E Al >

Z 2 E
x| S L, 2g £3
o O
HZAL ol HZHAL,
X|HI& oAlZH7IZ 30E/< =°
B | BHBHIE | VRS aze mg | sjasesAs As
T 7| A AL JtAQIEl, A2 MK
=3 | 2AEGrE | 110E/9 |
SAMEH7|= /L (60% THOH) Y
SAET7|E, ABIx b [ MOITIA KIEFAZ
TH St K, - Hto|@7tA | 23, 7ta dg|lE
= oy z=ol
Hi g
- ~ [o: | =Al HIC| M
2A|'9|' %A|%Eﬂ7|% |_7|/ = EA| ST EOO|| Exl
—
S|EFX AZt2 A28 7| g9,
& 'L SAZHIIE | 1365/ B} A= 87 4
OlH2E ) CESS E|H| At
TR HAZ,
S| ELA| IXl Hr2= ®M7|, HE, | HE Y EHE =1
L 871X Hrs, | 80E/Y
(20| E}&) E|H| HHO|| AL
g%
A7),
oot e A3,
=) SAMEHIIE | 625/Y [ReTEY = %7 g =8
==X K=X+)
710l M|O O HHSHEFN QAN G AR
FO| A| O] ENETTPIE 55/2 =208 =1 2A0AM E AR,
(ZHp7 IR (®M7], &) HEZ =0 AL
H|2(6,000E/H) =&
2?| %E{XL ol le:] AH =3 K
@=mosh | euEm|= 4145/9 | HM7|, & WAL AHE
T = ETTE INEE 7|2 44% BY
Cho| Al K| BjAHE, | 77,0005/ I JE AR 30
(OFZ|EFS]) | SAEH7|E A ST 1 2014HEE 28 AlE




- Atdl

OlxSdAXl X D=

IV-1. Ol=&diXl 20} :

A%, €A

5_]._

o|FHl Az, &0l

A2 A EshE o

Q £8XA

.
st

Y37} 7}

al
=

9% F71, A8HY

Y

)

HE 2 A&

olo
oy
Ho

il

214

Ay

e

B
uj

Zhell wt

=
T

A

<]
‘m_mo
H

A A AdEA

QO <

2, 8 A-H7]

o17] Ash Hho] 27}

==
=

Ho

o
oR

\a

oV

14

s

olp

%

I

=0

AIA HlgLoz2 AUXA HlE&S =07

T
| .

2] A% vL9 75%

Q <

olp
oR

it
=0
)

Jle)

ofo

7}, HE)E At
O ¥7]of =W (Tenneville) A <ol|A

22 Az HrlEs 27489

= 2=

- =

,XI,



< St=gEX| @8 AXRT| Ay >
AL | ERS T <El Ax
- = L=
a SEf &% HFAl %9 MMEE | 23 | EXAHY mLLT'
12,0 Sk s Eol
=< == _l_O —
qug | B2 |00~ E3w ) wd | L | A3, | dBHEE
HI = 16,0 (600 LY 7 A 65 90%), _
ER N ' T | g HIO|@Z | (12000E/4, | XM&
AZ7| | 0 | kg/h) | (90-130 | SFL Ef e
/d °0) 30%—90%)
nE=E
M
Z10|of 9% | 5]
| (RO}
Dors HE, — O O, ISIINSSE-
et ?jE_Hol L:I - =Zo= “-1' = A|I:I|i| i ;ol_zl_czl_il &I%
& HEY S L
HZA =
= wsn
OFZE M &Y o A 7|
H= oo
(=3 =T
7| M2 Han 0| 0] 2(20
- 2z | U1 STt | 134),
Stela | meiz | - | BT | oo | 82 | S (25,000 0.8
0 (100~ 65~95% = ka/h MWh/kg
20~30%), TtA, o = 9/ H.O
= o 25000 | I Mrzl | 85, :
e kg/h) | g8 1HE 92%
B A M)
A=) <
o o H 5t SHE
(w2 oog | o= _
25%2 S 0% | pyayey g,
Andr Eh) (l)ilt-r 'I-:-'IEE-| Old, 27|23t B 7|,
i | Wy, | C | 2H | ZE L AME §T,57 ) 29 .
m (=) - =<
5, Hel | eme | ZE | oy | BF 22
cay I e E AR =
HA=E7| g2 | B A8
S
Vand zdi 3.3~38
enbr IR | ors: MJ/kg
oek ZHZ| i H= I:IEI-;%:: 25mm RTO, H,0,
Inter | E3 (200~ | 252 | oz LK} - 11~15
i 0 _E'_%.l’jl, =e O4i7|
natio 800°C) | Z5um = MJ/kg
nal R AxZ
> E.le
Hx
=290
AB sole | AEs ozz
TOR 7,00 TEA = =
ap | 8 |z | 25% t&, | BIXl | AOI2E, | (25%—90%)
HZ=7| 0=/ 255h) BFB 2 | A38H, A9 i
APAR & BYUE | A | 2z | HA7Y
TER (LH2d) | A8 SCA
(50%—70%)

- XII -




N ol A
A HHSI] | & NE| o1 = | q
a SEf 2k | HbA| FaEep dd= | FEE | 2R XI|:|_|+_
ATHS: |
Thir %F%E Eﬁ: 2 il 78, 0
n m —_ Ly — 1 !
Buss- = oo | 85~95% | HIOIREE, | T =
7d£7|, EIEE 3il
SMS- | | 2tk ] (E[H], 2247, ofatH|of )
Canz A= | ‘=R EX7HE | HO|RA v
| HAZ7| =89 A, HEA EEL 8071 O]
ERECELEL Fals | o 4%
AZ7)) Nagy | FF)
< St=SEX| EfYE U WESH AX A >
s = X
CECE 2y | gl = 2|
24, xIE5
=3 & ay ik =5 S
=y M=
Nl amol | - | EEE | e | s | oo | H125008/ S
5|57] & oy | FRH Td ax
NES:' 6,600m°)
800~
7
O I - e =
ewolf *Il_ﬁ%l - (7] o7 a=x Al AH A K| oE
§ 20| (231 2%)
042 -~ et g
. WIELSoS =5 ' s MY | @HUX
Sieme | SZT71 | 1,000 +0H:. 0= A= HFO| 2 &= o | of bls
ol Az | TE | 20% | TNE S | = 20121~) | 30%
65%) e J4s
7| AH|
] = =
U2 M = 4rol2 2F 046
== - 15 | 29 | ojd= H| =,
Hz oL | o= | 2z MW/
Zutph | |y | UE (@2 BHL | oL | 7t ] C|&
en | gy | & | 25%- ) 3¥E | T 32iHf 204
X = 67%) () m/u

- XII -



V-1. JIEl 20 : HI372] sHE3&eDI=E & I8N JI&eSE

YA AZV|EE 2UAE AXH £8A

(348 80% — 60%)
& 60% — 10%)

(Ars8A)

N

P Az =
27} Az : ZELE F7HEE0T 7H2) (7
28] & ), 2.7~3%H/

ri

O w7 1&-<8A ALLEsN &3

O EZHYZEM00~500C)NH s2AE Ax-g3sted €84 g+
oF 80%°lA 10% WIWHe] &h3bE(9F 3,000 keal/kg) 474

O 7tawi4 : 2HeE ZE 998 7] 7t

O A gn] : oF 5~67H/ &

O oz ANA &% : 15~28/h(AW 3508/2 715)

O A7128ge3A124

O A7IFAZE=E =R A2 (97%)

O FAHE : 1,0709+9/ A7H333 Nm’/ &)

O A : =2 AHEE, S99 I FH ALE, #HF T gl

O HAeA7 . FokA S28xg 7] A3 AA

7

- XIV -



BnAdy AlAd

w=x EX

=4
=

o

(o]
e LI DK

/E, SRF

T

A

I

d

&
vl

A A3} A

=

=z

/=, SRF Al 48

o] wge} #7)
JE AP ug

O &A1 A3 SRFAA BAA FH7HA I H 7}, LCA)

=N

]

<4
=

T

[e)

T

A

O 2 Hojof o

19%

O =y H7|E &
O 274414 857

V-2. JIE}l S0k : HIXIAIUXRH al) =it X2 AldS

[0 HA71& A5 s R&D A3

o

A a1

=0

bl kA o

<

ol
3

ool AHE-

B
K

o
R
Hi

Hip

e

I
-

b

7}

3

)
“Lo

2 A7} AvEdH

=<

al

g 9

—
—

}

u
QI

2=
=

LI

3

als

of| X +=

3

=

Q

X
=

FEFRIY A7)% BLF WSl AM 10~20 MW

,XV,

Q Fluff SRF ¥AA] #H7]&9] o







A FE] 2ok
I Il
L @)yl 57 Al






HECE N

1. IHREX] WHE OHH A IOI ceeeeecmrnrrsssssneesssssssssssssessssssees 5
2. (HAX] WHE I LM XHE oo 14
3. IHRX] WHE DIXH LA AP eeeeveeeemsmsmsmmsmssnsnsnsns 20
T E R ER  IEL (L  ssms— 39
5. DHRIKI LIS SHH KIQH HEH coooossssssnnnsssssssssssssssssesssses an
) < O 18







L iAW kA Al

1 | DX WS BT wAs 0l

11 @A iy A 73

Na]

A

[Smoldering

)

Fol 2atA (3tk), HEAUA (D), A=}

=

W B4, A7

S
.

& (heating events)

3 7}

O wigA
Nl

71&H
(flaming) A4~%} F4x(smoldering) &2

To=

-5-(reaction)

s

238}

&, W

TR
iz

&7 4A

S

1. 'Data Evaluation of the Subsurface Smoldering Event at the Bridgeton Landfill, Todd Thalhamer, P.E.,
Hammer Consulting Service, June 17, 2013

2. 'https://en.wikipedia.org/wiki/Smouldering
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Inc, US EPA Region VII, January 14, 2014
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4. 'Subsurface Heating Events at Solid Waste and Construction and Demolition Debris Landfills: Best

Management Practices’, Ohio EPA Guideline Document #1009, October 14, 2011

5. 'Characterizing spontaneous fires in landfills', SHADI Y. MOQBEL, University of Central Florida, Orlando,
Florida(2009)
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‘Landfill Gas Management Standard Operating Procedures’, Republic Services, Inc. (2009.5.1.)
? *Operation Manual for the Landfill Gas Collection and Control System at the Washington
County Landfill, Washington, Utah’, Cornerstone(2011.10)

 'Brawley Solid Waste Site Landfill Colletion and Control System, Operation and Maintenance
Plan’, Geosyntec Consultants(2012.4)

‘Landfill Gas Operation and Maintenance, Manual of Practice’, SWANA(1997.3)
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" “Field Procedures Handbook for the Operation of Landfill Biogas Systems’, ISWA(2005)

" ‘Landfill Gas Management Facilities Design Guidelines’, Conestoga-Rovers and Associates,
Ministry of the Environment(ME), British Columbia(BC)(2010.3)

" 'Guidance of Evaluating Landfill Gas Emissions from Closed or Abandoned Facilities’, US
EPA(2005.9)

*® ‘Landfill Off-Gas Collection and Treatment Systems, Engineering Manual, USACE(2008.5)

" "Higher Operating Value Demonstrations and Response to Comments, Ohio EPA(2010.12)
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. 'Data Evaluation of the Subsurface Smoldering Event at the Bridgeton Landfill’, Todd
Thalhamer, P.E., Hammer Consulting Service, June 17, 2013

. 'https://en.wikipedia.org/wiki/Smouldering
. 'Evaluation of Possible Impacts of a Potential Subsurface Smoldering Event on the Record

of Decision - Selected Record of Operable Unit-1 at the West Lake Landfill’, Engineering
Management Support, Inc, US EPA Region VII, January 14, 2014

. ‘Subsurface Heating Events at Solid Waste and Construction and Demolition Debris
Landfills: Best Management Practices’, Ohio EPA Guideline Document #1009, October 14,
2011

‘Characterizing spontaneous fires in landfills'’, SHADI Y. MOQBEL, University of Central
Florida, Orlando, Florida(2009)

. 'Subsurface Heating Events: Best Management Practices’, Ohio EPA

. 'West Lake Landfill'’, Wikipedia,
https://en.wikipedia.org/wiki/West_Lake_Landfill#cite_note-MDNR14-18

. 'State regulators demand new measures to contain landfill fire in Bridgeton’, Véronique
LaCapra, St.Louis Public Radio, August 17, 2015

. 'Providing a full range of landfill fire control and prevention services world wide', Landfill
Fire Control Inc., 'http://www.landfillfire.com/index.html’
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1. RO A1 =9 Atdl

T Xiﬂ e B84 7184, 834 f7l=d 3 77182 AA HAss

2=
aresfof 3

=

HAE4 A8 7]€ T RO(Reverse Osmosis, JA4F) 7]
7=

2=
=] =
T8 AAE] Hol A T AT FHE AEHOR FFIMET
O  MF(Microfiltration, 0.025~20 m), UF(Ultrafiltration, 0.01~0.001 (m), NF
(Nanofiltration, 0.005~0.001 zm), RO(0.001~0.0001 ¢m) HBEHlo] A& =g ol
AH-8-H

Ir

i
e
)

= AE59 =9 FHEE AAd a#2< 71«2 UF, NF, RO #2]9]
A TSR AMRHIL G502 AMEE F gl
QO UF= 9&, 2&#& AAAN aRH(F71E9 50% AAZE 7bs)olvdt LdES
S8 AAL F Qo] RO AHg THOZ ALEH

# UF %?ﬁ% FET A=A FAY(BESHA-UF-3554s), #4584
7% 3

A A(COD 60~70%, $FE1o}

o
=
Az & {71E, FUE, 205, ¥i
=]
=

50% AL 9%214 = NF
EZE Qs HEHdd F2=o] ¥4
o A&2Q WHog Aso] dFHIJew RO Ag&E COD

O RO 71%& Wudd] ngee 7hs) Soie FoA/n §8e B st
Pel3gon 344 % APA B4 S0 044 AASEY HeP?

1}.0
T T L =2

BEE RO FYUHFY 75~80%5 A= sty AxXTE W & L
RO &=+ WA A AY S 2 A2 AT F U

1. 'Landfill Leachate Purification through Reverse Osmosis at Ihlenberg Landfill in Germany', Pall Corporation

2. 'Reducing Environmental Risk of Landfills: Leachate Treatment by Reverse Osmosis', Gheorghe Asachi,
Technical University of Iasi, Romania, Environmental Engineering and Management Journal, Vol.11,
No.12, December 2012
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IR aT s —— Pressure Vesse! mes [ |

Membrane
Cushion

Hydraullc
i

Raw Water Permeate Concentrate

DT RO 2&Y DT RO BE ALY

RO WEHQOZE H(tubular) FE7} F2 AMEHI oY TG JF&o] Y

ABFQl Ax W7l ol Ftube) &8 F7F Bol B IS AR @Rl

U

023 FH(disc tube, DT) J&] RO #FEHILS o E&Folxn KA &7}

gol3ta AlE A= EFLY

DT RE2 MEE Ad 74, T4+ =& dF 35 43 2 2733 93
, s} 29

=~
HET RO A HEEs HEs AY vlE Ao 2 @HEHA 32 (fouling)
HFo
[e =1

RO Ad=z AAdd F5942 24A4gsAY E8to] Ay <A =

3. 'Disc TubeTM Module System Filtration Solutions for Landfill Leachate', Pall Corporation

4,

RO & UF Membranes: Market Opportunities in Landfill Leachate?', Philippe Moulin, Laboratory of
Mechanics and Acoustics at Aix Marseille Université, Waterworld
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Denitrification Aeration

L

Drying and Leachate
Evaporation granulation callection Ulrafiltration Y
Sulphunc acid

L
-t
A -5
RO or nanofiltration m
- .

.
-

Discharge o surface water -
Wl HES Kol BEE

a4 NHEl2d 52 e >

< #"egel
Raw Leachate P{:;r(';‘aatfed Pergg:ate Perl'an('\)ezate
COD (mg/l) 5000 1250 125 15
TKN (mg/l) 2000 100 10 2
AOX (mg/l) 4000 2500 250 25
NO-N (mg/l) - <400 50 5

9 fAo wgl RO FAE 1~3 A3 dAZ FAS wH4

O A& A EL
Ee =Y T e

- HEHR AXRE AR AFAA HE S A2 A2FS AESE dAe, UF
A, G4k F91, RO 194 A2, RO 284 A, RO &5F M| 3740
AHEH I ST

5. 'Leachate Treatment using Membrane Technology’, PCI's membrane systems
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2 | 29I RO X&ES Mal AR

21. #F RO AEF A A

O 7€ Seneca Meadows W2 F7]E 1.092 km’Z A7+ 2,200~2,400 THE O]
= wd 0.040~0.101 km® 2719 W g =] olY(liner)7} A X H 1 Y&

- A e DTS 158978 mP 012 71F)ola 7E HAEFE FEAYAE
TG F)o2 o]FHEH)st AsAY iy ol Aledst] A

QO 778 Seneca Meadows HlHX|| A= RO Al2H o Z &4 Xgste] RO T &
WG Aegsta dR= Egdo] fAY FHARE 1P 3}t viHF

-RO AgFe B2 AL, AF Az, 274 852 AbSsts 385 AEd

QO H&F sFTExg AHE oErteHEs4 m’/¥)S Z7HA1717]1 98 BOD,
TDS, NH; #3l3S @5v J&F A- A =] 28 %

- 2009~2011¢ H &5 AAP VIe2 E84-383 AYEFHEA &F HZE),
AESHH A (3Ed &% H2E), 34, gstd Ash(EA AA F4) 7ES
H7rE

- 2011978 RO - a8l 7t 8 ds B7H2

O RO 39AZ AX|Eo] RO1AA HEF 194 o
o] 733 RO1-RO2 F#HFE RO3 A ThA] o

- RO3 7% FHH RO1CE WHEaly HEFe Wi 2 24 L8572 AL ¥

-RO2 #5HLE HF w5402 vigd=]AY 133t A2

O RO AL O #&E4 99 pH 24x, @ 7IEfA-Ey dH, @ F

F5T RO AYAAE, @ F34 RO HEAHE, ©® HFE pH 23, @

o} 27 B=(3785 m)E A

- 2Z&4 pH 2AL 93 4 PaE 76~189 m® £F9] o
- RO1 & A= AE4 37 H=, 7270 2E, 1088 psi ¢E o= T4

- RO1 Al2=®lel] 5299 m*/ < o] FYH o] 4543 m’/ LS FREL 757 m'/ LS

ol
o,
oo
N
®
=g
—
e
* g
off
Iy

o
ol
(o
fru
o,
oX,
i)

6. 'Reverse Osmosis-Based Leachate Treatment System at a New York Landfill', Patrick Stanford(Rochem),
Peter Baker(Seneca Meadows Landfill), May 23 2012

7. '‘Reverse Osmosis - Based Leachate Treatment System at Seneca Meadows Landfill - Highlights from
Start-up and Operation’, Peter Baker(Seneca Meadows. Inc.), Patrick Standford(Rochem), Rochem

,56,
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o

O RO2 5=4 Ag 9A= 379 ¢ty HB=, 247 Rochem HP ST R &, 1740
psi &9, 1893 m’/ ¥ FrFo =

- RO3 3 A8 @A+ 37019 ¢+ #Z, 257) Rochem ST EE, 1088 psi &,
36715 m’/ Y FrHEFoE AH

- RO A8 ¥ pH =HZ 98 CO, AA A A (degasifier) A7 B FAA
(caustic) YL E FEF pH7I 65~72 }_7&%

O 394 RO AZZ ¥=EYo}, BOD, %9, FHFILIE, FEEILIE AAEL
97% ©]’4<d

- 20134 1€ 7= 3

- 297 RO 44 JE+ <
LAEAY 99% o] AAE

w’/Q Aegrt FEAANLE NEHT AL
Ged 95% ol AAHIL, 38A RO LA

£
N
o
©
1
o1

m permeate

retentate = .
evaporation v concentrate
RIS

41490
3 o ; controiied
a B infiltration of
4 - concentrate
evaporation 4
lr * 1 =

landfill as source of life
source: DPC/AMASA

=2 Seneca Meadows OfZIX| Xl=2 2| U 232®
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Leachate
Stage

Concentrate
Stage

A
r
Concentrate

Leachate
120,000-gpd

Permeate

< RO 3CHA HN2| 348 X Eutg 7Y >
HqE Tt Qe+ | EN | HMAHZEE | POTW 7| | 04 SPDES 7|&
ofaL|of | mg/L 2,480 29 98.88 188.9 1.5
BOD mg/L 3,230 42 98.83 675.3 10
5 2 pg/L ND ND 50 ppt
pH pH Ct2| | 7.84 5.24 - 5.0~9.0 6.5~8.5
&l mg/L 4 <0.05 >98.71 1
o
Sz mg/L 53 <1 >97.84 10
xEQx
oo mg/L | 16,900 21 99.91
L—S5=

ND : Not Detected at 200 ug/L,

POTW : publicly owned treatment work, SPDES : State Pollutant Discharge Elimination System
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Effluent Total Flow Influent vs. Effluent Conductivity
40000

~

\

35000 TEE

00 —m™ —— —— - —— ————— ~

\

=
/
/
/

1/16 2/5 2/25 3/17 4/6 4/26 1716 2/5 2/25 3/17 4/6 4/26

25000 - FURE 't B e

s

20000 |

w

15000

N

Pemeate Flow (MGallons)

10000

-

5000

o

Permeate Conductivity (uS/cm)

Date ~5000 Date
==Seriesi ==Effluent Conductivity RO 1 Feed Conductivity
oxA == ogt) M ©OO0lA O A 7)
T=T © 'IT<ED': RO X‘IE' A| = 'ITI:IT I x'IEI E T

O #Aw Yo} Lanchester W HA(HEFH 75, ALH7|E)oA & 378 m® A=57}

A /g%&

- AES4 AP 98 SBRY g5 9%k HH E7]E A7 AFESka ey
27 H}Oliﬂﬁé A7} 01?3 ] A 7F A e

A
Yo} 17 mg/L, TSS 100 mg/L,
5}

Ql 44 mg/L 4 87 mg/ pH 6~9)< —f——",‘—é}x] 5)

O Wi 74 7IE5 €537 Al BAHlHA dso] 5% UF, RO 7ls<
g9

- 7]¥ SBR

(basin)S T&3tx, A A A o8 Z¥H (Dynatec prefilter),
2 AA UF A", TDS dEYol-&ELHE AA RO

From
Landfill

UF
Membrar

Circulation Pump

UF
Permeate
RO Parmeate|| Duplex b
RO Skids RO Feed
Tank

UFRO A|&? UFRO XZ% Xz 259

8
< UFRO %f2] R24T X RE+T" >

8. 'Ultrafiltration and Reverse Osmosis for Landfill Leachate Treatment', Dynatec Systems Inc.
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Parameter TR RETE Parameter T E FE
(mg/L) (mg/Ly Tmg/LT Trmg/Lf
BOD 85 <2 Sulfate 200 N/A
Ammonia 17 <3 A|-|££C5|)|E?1|ity 1,600 N/A
TSS 100 ND COD 6,000 N/A
Phosphorus 4.4 <0.2 TDS 2,500 N/A
Iron 8.7 <0.009 Chloride 500 N/A
O WigdA HI&EFE d58FdA Td53 $ UF 34 A A oH Z2H=E &
1HES AAT

S
- UF g4o2 J=24 A& 3 295 AAsaL UF 355 RO A|=do=w

2 gast A F YRS o] Azde 59 o)d HFHoE e

22. £ RO &S5 A A4

O %Y Thlenberg P A= 1993 12€ 179 21L& Al&sle] 1989 RO(832.7
L/%, A&F) Aol 298"

- DT 252 7|2 7ide] Behs o] Fdd= o] A dAA oF 975 psiol A whx=}
Aol A 1,800 psiZ =o}F

- HF HAEF s=7F 202 EobA wFo] 5ol A 108 AR EobH

- |24 RO ¥&49] H7HE%7} 50,000~60,000 uS/cmolA 100,000~120,000 uS/cm
2 FoHAa e ad

QO RO Aol o3 4 AAEL F49€ F=9 HgE FAF9 A7HAER
Mtz & 5 A

- A7VAEE7F 925 psi @rE oA 24,135 puS/cmoll A 221 pS/cm=E 99.08% A| A H

2~ ¥
T T

O gry<l #4 e 7IAH Az % AH #4e AR Frhsl HEF

- RO &4t 2wEdos §9Ho] BHE] AAH) Ax D 1HH TN
BE

- AR APEACL FAD vE50 AYAE 9 AFEY] 8o nHRo]
4%



1. RO A1 =9 Atdl

NI AnFe Faag dA oA 419 kWh/Lolal F=5 GACAN HF 977
o

1D
=

|y
= g B9 60 bare] 942%7HA w3 7hs
RO 194 F#olX Zn, Cu A
Cu A& T+

S
)
ofy
Bit
oy

< lhlenberg HEX| HES B34 U 2782 HAH ag’ >

S35 (ma/L) 2 F=(mg/L)
. Cond.
Zn Cu BOD COD SO4 NH4
(uS/cm)
Solesr 131 276 122 4,124 3,345 577 4,124
921410€ <10 50 <1 <15 8 5.2 <15
93:H10& 20 6 <1 <15 20 23.5 <15
7|&= 10 10 10 25 150 2 25

A
3

2 Wischhafen #]# A]o|A MBR(HHE#H < vio]gdH) 38& 3HE0]
A&Es RO A 2dHoz mA T

RO A|&=81e 1998 11€ &xo] A|ZE o] 1493t S dgolA AAH
RO ZHE FHEF AHYE ¥lE Hzro] 7F53lAT RO $5F5E WHAZR Acd

o] A& COD, YEYol v5, AEET} Folx7] A=
RO ZHEE ¥ Por 3= vFd IA IFEAE F85T = g’
Ao AFdol 18 barolal A&l fEo] 30 bard B9 wF oA¢H L
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A AY FF2 FAS7] A8 RO o] wopxa & Pz F71HQ HEH
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. ‘Landfill Leachate Treatment', Robinson AH, Wehrle Environmental, "The 5th International Conference
on Membrane Bioreactors", Cranfield University, 2005
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O "Fd3z vy wiygA dF-AHys 4 A7 AVHAEELS 4540 mS/melA
150 mS/m=E 99.7% AAES HEHIL Cl& 26300 mg/LolA 508 mg/L=
99.8% AAES B AF AAE] 9% o FoE =5

- COD, BOD, T-N:= 94 226 mg/L, 176 mg/L, 103 mg/LolA A4 < 1.0
mg/L, < 20 mg/L, 1 mg/LE A= o] 9% o] =2 A AL

- 225 1 mg/L A=E AFHJL DNXsE 95 235 pg-TEQ/LoA A&+
0.028 pg-TEQ/LE 99.9% ©] 2%

O ‘979 vixet ALY HEF A7AEES U5 338 mS/molA AE4 150 mS/mE
Aol 95.6% AAE Hola Cle Y 754 mg/LolA el 123 mg/LE
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Sr (mg/ 1) 29.6 0.01 99.9 1.23 <0.01 »99.2
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B (mg/ 1) 1.43 0.13 90.9 0.19 €0.10 247 .4
Al (mg/ 1) 2.31 0.09 96.1 0.74 0.07 90.5
SS (mg/ 1) 114 = = 3 €1 266.7
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12. '‘Reducing Environmental Risk of Landfills: Leachate Treatment by Reverse Osmosis', Gheorghe Asachi,
Technical University of Iasi, Romania, Environmental Engineering and Management Journal, Vol.11,
No.12, December 2012
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< DT-RO #=4 HAHzZEY >

Ne NAH=E
COD 99.2~99.7%

TOC 99.2%

M7| ™M= 2 (EQ) 99.6%
NHs-N 98% O| At

SS =2HE

Ca’*, Ma’", Ba*" 99.9%

13. 'Performance of landfill leachate treatment system with disc-tube reverse osmosis units', Yanping
Liu, Xiujin Li, Baozhen Wang, Shuo Liu, Frontiers of Environmental Science & Engineering in China,
Volume 2, Issue 1, pp 24-31, March 2008
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1. RO A1 =9 Atdl

4 | =9 RO HIZ Mal AH

41. &= RO #H$ A Ag0
AFZ7E =A18, G435 ArgiEH o g oF 4007 =A|ANA Eo] BE3H

ol &% HA

of 2} 71%01 ﬁxﬂ"*ﬂ 71EE M

- Y JAE AAstE BEHQY g4 deoR & Aol&s fd RO A
AAYE Ay HEHdS AR

- T3 A EWEC HHEdo] Aol HES YA 1FE IHTE
Aakstal Sl

O At 7d(2002~2007'A) 7t Siemensoll Al F=rl 127] o]/ WEHQ &

-Ji Zhuang Zi g ZWE] 2002 67] RO ZHET} 2 ALEH

- 107 #AEHA A7 ZFHES} E A2HoZ 23 FF4 20 MLD(million
liters/day) &8t U=

- AP 4= Meidiang A G = A &4, Y42 Jing-hai Countyol A&
U84 E Chen-tang-zhuang X]Oﬂoﬂ Me gL Y4eE ARgstal s

- ol9] EAIAFON BEAH WSS B AEa AHsE AMSH

< B3 el ZHE >

RO S™E X9 = EAAMAE SZ(MLD)
Ji Zhuang Zi STP Tianjin 2002 20
TEDA Tianjin 2002 40
Taiyuan(power) Shanxi 2006 15
Fuxin PS Liaoning 2006 35
Xianyanglu STP Tianjin 2007 50
Dongjiao STP Tianjin 2008 50
Guodian Dongshen PS Inner Mongolia 2008 15
Taiyuan(steel) Shanxi 2009 50
Handan Steel Hebei 2009 48
Dagang Oilfield Tianjin 2009 30

16. ‘Membranes Help Treat Industrial Wastewater for Reuse in China’, EVOQUA WATER TECHNOLOGIES
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O BIXAZANLASTEDA) 23 FE&55 syl A& 22k 4935 EHEV}

O

RO o 9meel ZHER 20 MLDE Aste] w4852 Aol AHgata
3)

o] ZTWE n|Y Q%t% 40 MLDZ AAFE o] FTxoA olF WEYS FAHS
5 o]

2007 B x| Qe Al A A2 Al2~H o] Xianyanglu A 2]

o] 40 MLD= HIA&FE A Jo A AHE3tal 10 MLD= &2 AHEE
Bl X Ao Dagang Oil FieldolA wWB Q1 A 2ES Abg3le] 24

AW 22 FEFE 50 o) 50 HIE R A

2006 97REZF vtdEl Al=El X F Alzdlo] AA- A EH o] 2009 AHE-H 7]
Al &+

Shanxi A% Taiyuan =AJX HF7 FSoto] BdL 23 FE9k AS w25
15 MLDE A2gJst7] flsf "Bl Al=H 2006378 AHE-3F

RO A|&H] Mol 3702 #BRHQ] Alxgow MAgsia FUF9] 52 FHeEs
A28t Yl 36.5~50 L/m’/hr &0 2 A st 223t

Liaoning #|¢] Fuxin T AdAe HEHQ A=HE A3 AYFE F535+H

9 £ag A

- 200613 AxEo] A Hok XY 23 &5 £ 35 MLDE A2t

Q

A RO Al&=F Ao AMEHIL By FYFE S5 F

Inner Mongolia A9 Guodian Dongshen #3240 HZFE FAHFE ALE
3led 20083 EE] W EHH < RO A AHS AL&3H

Shanxi A% Taiyuan A& 49} Hebei A9 Handan A& Ao]A #WEH< RO
A|2=8E ARS8t AFd8et A A 23k 85 50 : 50 BIE=E AHstal A+
20093 HE AFE-S A|FSl] Taiyuan Al AoA= 50 MLDE #8821 Handan
AHaoAE 48 MLDE HEFE FF3HL U

42. 9 o]E RO HF A7 AHg?

O 20043 Al &3 H HAFAE AJHE RO, UF WEHAS AME-Et] o 375,000 m’
A gFoz AXHATL FF 600,000 m*/d §Fo=2 Fuigd o Fd

- FHolES B F8FY 26%9 B FFI 26~1429% m® WSS FTF
g % e

17. 'Sulaibiya Wastewater Treatment, Kuwait’, water-technology.net
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1. RO A1 =9 Atdl
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Annerobar Arrobic Jecontary
[ Soreens &F-";"‘_“‘:“l':-"le I Cr;:r::wt Charmber Claritizds
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—————————————————— (|
ARDIYA
Siucdge
s pasal
O, Stngping

Chlasination
Contact Basin

HeR

Buflering
Wizl

Clear
Well

-—-.-ﬂ-

Walet Brae
Strainers
M2 EMES F M2| ¢ s2£Y
O ol2tYoKArdiya) A Gl HFAE] FHE &3Fo] Huo g3l &7 & 4 glof
F7F AgAldo] Hastis
- Ardiya ZWENAN HES A F 25 km Zo]9] Ho]ZE Sulaibiya ZWE
o] &3} —% T FAZ A3
- Sulaibiya ZHE= A=3H3 xm RO/UF HEH ] F &= A A|HZ FA4H
O Ardiya ZHES FYE HFe 41 FAAA 6 mm =382 Z YA}
AAFIL Z7] grit FHANA 2l vjA * 02 mm7tA] JA A71E EF
- 709 20,000 m® 93 W3 Bz A 5000~31,250 m’/hr i FAFE Fo}
22 10,000~20,000 m’/hr2 243
- Wy "0 wR7|2 3585 03 m/sE A IHS WAL B FE2ES
D5t wiE F71E 2H APt dHE A E
H=Z 7 420,000 m’/hr

Ardiya 27l 67] W A2 FHx e} 2719 oAR/FE

A H o U
O Sulaibiya A 2J7FolA fF71&, 24, A
F4E FAxgletn ARyl A Hy 55 HES H2HF
- -2 AHelA HS FY59F UF(ultra-filtration) &5
FHFE Wol £949
- o]%F 97) 7] ®=(E F3 208900 m’) dFE ol
37148 AY FAHoE AHYF
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| glor dxd FeH= Aste] efg ol A%

of
s
v
K

o of d
o,
dl e
[0

5% Hithel f&3t=5 AA® UF/RO Al=Ho=
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<
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i
2
30,
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- UF ZAWE 687 uld(skids, 2 ¥l g 32 <}
Z A8 g9 W3 304,604 m*Y
- FaA 12 2 AHSe) 23 93 AHSE drge gd 9 Z RES A
O o3}g ROAAEE HHA 6,000 m® H A (basin)ol 1
- o] §9e ADANA 2470 WD (skids)E FAHT 22A A 127] W E, 3T
AN 67l vidE TAH
- ZF v g(skid) vtk 7270 4 £71(20 em)E FAE O] dar f7)viet 77 HEg
20 cm x 1 m) BEZ F4%¥
O RO F#Fo A COE AA3 7] A3 6719 F7]
o

27] B7F AR H o) 9la
ol¢] A4 F AAo] FAHE YHE HAHo] U5

02.7~2004.11)*"
© 375,000 m?/d)

I ALS]AF
o] X A1) SAFHAEH(
ol 23t Al (x7] 2

2 b
i e 1
EF |18 T

Ol 5 24| 01(304,640 m?, 68 skids)o 2

UF RO A|Ad (427§
gEIag, HEHO, HO2A HAS0  erei@r] 7, Legy|o) ) HE o
=8 T2 = 44t OE Z3)
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1. RO A1 =9 Atdl

43, A= Lo} Ramona RO ¥4 A& Ae)™

O #HEY A San Vicente #HF A2 ZWENA ¢ 1 MGD(million gallons per day)
A4S UF 2 RO #EH <, UV &7 Axdloz Agste] H4 FLE1IE
(TDS)S 600 ppm ©]3tZ &3t wj&g

- Ramona A oAM= HFE A9 T % olHI}%(avocado) ol &F=E

L7135
Ta%

QO UF HFE H4¢ THE I
“

[©)
- Al=H 3FES 95% BHE
)

[e)
- UF "By lolx A5 QA ti7] < U

18. '95% Water Recovery From Wastewater, ENAQUA A GRUNDFOS INNOVATION COMPANY

,’79,



I Hea A 2ok

i
A

—

K
AN

i

ojn
oR

A

B

Mo
Ho

—_
file)

S}
=l

3 oF

g A A AN A

S|
&

7ol

HE A2

3
=

7FA] RO

M

B
b

_

AN

gl
NI
i+
i+
A

!
To-
0

i

olp
vy
LL_m
N
Njo
11

=
o

2k

JEdo] A 43519933 6€~19953 2¥)3}

“Deponiezweckverband Kaiserslautern"

s

=0

°|

A

“Deponie Kapiteltal" v =]l 7]

Ton

4o

ol
oF

p—

X
file)
&

Jan

o
ﬁo

2031 o]

=0o] 33 m, &7 05 m ©HZ 0184

T} FoLOR To| = |
- AR A9 F e sz

KeN
=]

o
3

S =
g %

2

?:5_]_-

A 2loll 4

P
T

o]

7+

3

D2

9AZ

FHE FAEA =] RO

A

sHA H

A

19. 'Is Long-Term Recirculation Of Leachate Concentrate From Reverse Osmosis Treatment Sustainable?”,

leachater, April 6, 2013, Leachate Treatment
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Zrod 7ol A HHB‘Ol Y= A=

- AEHVES 4 60008 HE, AZF 220~240 THE wiHFHI Qlo] wind
0.04~0.10 km® ©H ] wWiP =] e]U(liner)7t FHHIL AH

O 97l H=E4 =AY (wells)Z 3719 WE(manholes)dl A HEF7F X &

- 970 LFG &= B30 s=59 Asty AA AlLdel Aste= o] 214

< Seneca Meadows Of&IX| &lZz 2xb

HEr d7 cHe H e | oh

pH 8 7 8
ot L|Of &l mg/L 1,702 947 2,800
= A mg/L 1,809 955 2,610
BOD mg/L 3,271 1,040 7,230

TSS mg/L 124 46 380

5 ¢ mg/L 6 3 10
e uS/cm 45,680 18,400 294,000
COD mg/L 7,568 3,560 14,900
LIEE mg/L 3,378 1,840 5,010
e mg/L 1,330 710 1,990

Zt5 mg/L 274 129 523
o145 mg/L 211 159 326

A mg/L 23 7 61

o) mg/L 1.6 0.3 54
gdglo|2 mg/L 6,711 3,670 12,900
g mg/L 140 10 411
TDS mg/L 15,131 9,380 24,100
UZiE| = mg/L 7,109 3,980 10,300

stgl=(sulfide) mg/L 25 10 57

O| Atzpt A (silica) mg/L 36 26 50

SAHA-B(boron) mg/L 21 11 31

1. 'Leachate Pre-Treatment Using Reverse Osmosis',

,87,

Peter Baker, P.E. Seneca Meadows, Inc.




I Hea A 2ok

O &4 d2 Yo}l Fx+= 1,000~3,000 mg/L HZ RO =73 WA pH 6~7°14
NH," ©]&°] 99% °]3<
- BOD ¥ %+ 1,000~7,230 mg/LE #Hi 3,271 mg/LY

3} & (sulfide) ¥=v 10~57 mg/LE RO AWM HS EEE

~J
i
T

100
1 1 1 o - H?S
g A= —HS'
\ / NH; () —s

RO Operating
Range

v
o
T

RO Operating Range

Fraction present (%)

>09% NH+ - 50-00% H,S

[
w
L)

pHO|| [}2 NHs" 0|2 NHs(g) £z’ pHO|| [}2 H,S, HS 2zZ?

O FFAHZ AL (POTW; Public Owned Treatment Works)> 4= H]&A] BOD
(657.3 mg/L), NH5(22.68 kg/¥), F8E1FE(TDS 500 mg/L, 20133 = F7})
FeAgo] &

- ES NEANGFAA FEFAHIANAR HF wlE 7|Eo]l AEo A w=7)

]

SrobA 3 918

S E) A 24 2 2 Ubs AA T

[0 ot
ofl
)
>
i
2
=y
N
(@»)
—_
o
rL
—
)
B
ofy

2]
dhAl e =715 ¢)o] 201393 166,540 m°, 20143 204,390 m’®

- old thA3s7] 98] RO A|&HS 201349 25 EH +95Y

1-2. 71&€% 71
O ¥4 Seneca Meadows "l g A+ 2015 71F 1.133 km® W H =L 0324 km®
H o] FheA wigo] AP U

FHYANAE JAEF E7FsHFS Fol7] fd fU1E 2 FEEIFE

Hi;, BOD, TDS 5% & w3ojof 3

il

A 7]

ol
2
Z

- 3 FEA fAISk= SPDES(State Pollutant Discharge Elimination System)

Z2ay $E/ES 2557 98 25 At 29

2. 'Reverse Osmosis-Based Leachate Treatment System at a New York Landfill', Patrick Stanford(Rochem),
Peter Baker(Seneca Meadows Landfill), May 23 2012
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Rochemol A} AA1g 17§47k 33 APAH RO A2 JEF7t 4 4542 m’
Aol AEFE 75% JFH A

3 FAHoE 19AA AEFE 100% Helstr 19 555 14
Agaty 194 FHFE 264 ROZ A3

3gHA RO AHE 2L pH 24, 7lE8A- 2 »E, A& RO AP, =5
ROA 2], ¥4 RO A, AE pH 24, 4 §7], PLC, 5% A% g=az
RECA:

RO A2 FHoZ AEH]E(capital costs)o] al, ol Hg|n]go] Fon,
SPDES Ml &7]1%< Tt A3

dadsE gHe
#d 17 A

ofr

RO=

et

1
F55 AwBA BA BY R, BV BB A 44

Leachate Concentrate
Stage Stage

Concentrate

Leachate
120,000-gpd

Ly

Permeate

=

3CHA RO Nz 2™z

Feed Channel Spacer
Outer Wrap

RO LpAE &
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1-3. RO A|&" A XY
O 2012 RO A]&¥lo] AXx]5o] 2013d 198EH &HHAS

=04 RO MEZ|(247) nMs 2 E, 37
I, 1,740 psi, 189.3 m’/)”

M2 pH ZH(CO,; MAH E7|8, EX
1,088 psi, 367.1 m*/)! BAMH FY, pH 6.5~7 ZH)Y
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1-4. RO A2 &4 27 2449
QO 20124 11¥ & A ~H

I
au)

- AE4 pH A7 @AM pHE 75004 6 o3tz YFHA X
338l& (50 mg/L)°] H.SZ H3H
- pH 6¥ 4% && #3E 30~50 mg/L FxolA
B3 4% HS & 500 ppm o]dow =33
Q 20139 2¢¥ A7FEAl S U 095~1.14 m° AF&Ete] pHYF 6 WlElo g Ui
FAEAA GEYolb AAR T HS7F HAE A 34k (sulfates) 2~A]Fo] A8 E
- A7Fs & pHE =017 A% CO; 719 A Hs7F @715 A& A A
7Y A
- RO 39 pH =7} 931 &F 3= 57 ==
O HsS AstAl2 e 3 FANA(AA AA)e=z 3
- ol W8F 72 23H(283 m’/R)E
oA 22 ppme.Z A 7+H
- E3 AE UH HS ARVIE AR St HS 558 EUEHE T

O RO =34 Hx AF, 2 ZY JA%, = A7) 24| £A44

H— "1 Oy

o &=

oy
N

HS(g)= 80% o3z, M&+F

e

1

- 2013 ZolE oF 4542 m’/Y HFHIL 75% FHAFE IAFHAoU 20150 &
378.5~4164 m’/ QY A H i 65~70% FHFE IAFHa A

O RO Al&=® FFAHRochem)7} 2014 33t 81 FxE2H o= Q18 A do] A
Hley RO AHAY 2ALEAA = T57H

- TR TEEY T AER IAE EFH Ve Aol Jhesty FAIRES
A, AHA, FEH Q] wA 7} 7HsF

O RO Al&d #F 4 RE= o &9 234 J3-715, ASsd48A 4044
(SCADA, Supervisory Control and Data Acquisition) #&, EUE Y, BX2E
H A A 7431 @, RO Skid A4, HS =32 73 2 4k o

-2 9ol WY £AAZ 298 & om Axole) Aglo] Bad

O RO "B AHe AFZHA THo| B2 olw kA A (mineral scalants) <}
F-21 M| A A (foulants) 7} A8

- A& RO AHPolHe "B o] 12543H5.2Y) tFo 2 ofEde 443, AL
o= 8AIZFE o AlH ¥

of
[o
il
-
o,

i,

oL
b of
2
(o]
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%4 RO Aol HE 23 U Aoz AREYOR 3o REe] BuHon
3%

do ol

- 3% RO AE]A] 500~1000 A]7+20.8~41.7 ) (+ACZ A AE

- RO AlFe] AR B85 4% RO =4 AlFto] 12 AIZF WO 2 d=9

1-5. RO A|2¥] & 5
Q 2014 <A 71F 340.7~4164 m’/Q HAE4E ROZ At 65~70% S5}t

2

A 1

- RO $ABIg AHA-ZAAAGB7%), H17%), AAH(13%), HS Aol
(10~11%)7} 22249
- A SHEEL 7345 d/m’o|3 5288~12,927 Y/m’E WFo] YIS

RO Pre-Treatment Summary
Ave. Daily Flows
120,000

110,000

100,000

w
=
@
=1
o

Total Leachate Treated (gpd)

%
kel

P A A R LA S
»>“\~*79“’s=“o""¢°d=\®° .;P‘vﬂ\:f‘ SN oS e

BROPermeate  MIRO Concentrate

RO K24 Y 554 8y #Ha

97

ge Distribution of RO Operating Costs Rochem Operating Costs
(Raw Leachate Basis)
$0.050
$0.045
$0.040
Cleaning Chemicals/ - e —— Running Average == -
0.035 —
Antiscalant H s Cost = $0.025/gal
37% s 1 2 :
g $0.030 \\ — — — —
= = o ——
8o \ T e P ~
§soom
£
£ 50015
$0.010
Monthly Unit Costs
($/gal. Leacahte) $0.005
Ave: $0.025/gal
e g samu%'a'b'a';';"a»:@%w ;;uvnvvnhvuhvv:
Min: 30.18/gal b S N S N U S
\"’6«3‘&- \»q,\@'\\“« \3‘}"’&?‘500\%&&" \'F\”oé"\»d‘}"‘@é\“‘( \56*4?6"5&"\""\
—$/GallLeachate
o AMD x| = A JHalc ol
RO T'_‘%Hl :I'Lc;l Oo=T 1 EEI_-IOI- RO X‘lﬂl Hlo
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2. =5 RO F5F A At

QO F&EF AVAEEE 95 H 45680 uS/cmollA 194 A=) & ¢F 1,000 pS/cm

¢F 100 uS/cm=zZ A 7+H

te, AESte web Gk AlE A wEEH S AL
+

—

==
L
7 Hl&(salt passage, FHF FE/AF FEx100(%)S &%, 4E, frFol

NN AR Hl&e ola Fe delod f] Holwy o £

High Pressure Stage
Ist Stage Influent vs. Effluent Conductivity

Influent vs. Effluent Conductivity
100,000 *M% o & Wiy W 200 iy ok

!’f""'!".'*"'.“-nmﬂ""""\* N o l;d*m e
10,000 ; . ] " :‘ ﬁﬂ%
R TN A L
1ow |- Ry : "* '.rﬁl'l‘ wuu‘% = ""; i
WP }H’ w

| ]
100 100

10

10

1 T
1813 /16013 /213 w213 21014 siayju s/28/18 1277114 3/17/15 i25/15

1 - - -

E13 4fief13 7/s/a3 i Ysitd 5/28/14 E/25/14 L7 s B/25/15
# Raw Leachate Cond. (uS/cm)  BRO1 Permeate
+ROBInfluent B ROG6.2Permeate » RO6.3Permeate RO6.1Permeate

1EtA RO 5=+ RO A2
HI|HEE: Bt
Normalized Salt Passage

ROZ 1st & 2nd Stages
Influent vs. Effluent Conductivity

1EHA HE Ne| 7|8 Het

10.0%
10000.0
x
9.0% g
Ly Ty R
1000.0 3 f‘xiig‘ Wk % K% ; i3
g D KR K B KX 7.0% %
* X 4 ‘ . X X X
%X 4o+ v i W
5.0% d X
% s X % ¥
o
I 3 ? Kol
1000 g e . s W o o x
LA 4 A i X # X
Lot 7 f Tl o L% % %%, ¥
b4
/k";(( Eu X 5 X
" ;
1.0% . . & i
% X ¥ y
100 XX ok X R
20%
s
10% @
H.A-M.-M b B g
10 ] : ; . ; : ; ; j
= ; 0.0%

i 4 e : y 3 % 7
WE o MER R s AR dEm amM wae sl e Jn1s M3 I3 Newld  Febld  Mapld  Aueld  Decld Mards

*RO2Influent -+ RO2Effluent .
B ROINormalizedSalt Passage ROZNormalized Salt Passage

1CHA RO E1tg= RO K|

1%HA RO, 2EtA RO & H
IR el 2l %l RO At H|g
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go]

I A= A Fof
O &4 BODE 95% ©’F(EEF 9% °l) AAHIL gEYolx 95% o] AA
Hut AIZE BHEEA A A S0

WEZo] 2 e Za)A(polishing)AAZ 918 294
RO(ATA Fo A) A7t = Qg A
- pHZF e A% gEUcl FEE AW HS $E7 BobAL pHb B 3%
R} FEsb AR HiS FEob oy
< Seneca Meadows OjZIX| k=4 RO Hz|z= =&Y >
s Mo 20134 8% 29% FH3k | 20144 8¥ 21 FHY
=T CE (mg/L) (mg/L)
Zig| = 65 65
D L|ot 18.1 36.5
BOD:s 60.3 131
g40|2 9.5 8.7
TKNEZZEL, 37154 +
o Lot A 20.3 35.8
TN FEEH
(Oil and grease) 5.0(N.D.) 4.8(N.D.)
] - 0.05(N.D.)
Aot 0.010(N.D.) 0.01(N.D.)
o= 0.110 0.123
TDS(EEZEIHE) i 64
TSS(BEERIHE) 1.0(N.D.) 1(N.D.)
pH 7.72 6.82
2tol= 100.0 1.2
(N.D. : Not detected)
Seneca Meadows R.O. Pre-Treatment Seneca Meadows R.0. Pre-Treatment
BOD Removalvs. Time Ammonia Removalvs. Time
1000 1000 7-ﬂ-.¥'&. m';h:l—'.'nzi'ﬂn"g Pq:' ﬂ‘ i
e i, .

Xl=

Al&£4 91 RO X 2|4 BOD w3

Oct-12 land3 May-13  Aug-13 Novi13  Merl4  Jun14  Sep-l4 Dec-l4  AprlS

——NH3{mg/L), Raw Leachate  —=—NH3 [mg/L}, RO Permeate (to POTW)

&S U RO Ha|s gmLot Bl
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2 J o] RO 555 wlHA Aol A7 WL o
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I Hea A 2ok

2 | EEEZ X ES RO Hel ¥ S5 Wag 1|

9 A2 45 Hohe
- YA 4ol AAE RO $FF WA Awd dvE 243
SRR 4x e AEF RO BEA A B7
A

Q x=2%F7 57 AP A HEF $2& 4~59(2002~2006) Bt A5t &

S w™@ A 1, 2, 3 594 RO =4S ujPGR|o] A)&3349S

Q A7 H=Z wrgeEre Y194 30,678~47,309 m°, w2204 18,068~59,052 m°,
] A R34 21,534~55,348 m>, wlER4o|A  10,546~13,010 m>, ©l e R]50]A]

07~11,572 m><J

o
o1

< EEEZ S AMDEX Ut S >

of 21 o & TR X k& A=} 7 o7l

x| oy | NEEA | ERL S A g7 [ R7I8

(ha) (m) | ok | B | BT
1 20024 1€ 14 1,394,600 | 872,622,554 99.6 55.7
2 20014 118 7.9 548,000 314,581,792 80.8 439
3 20014 118 3.5 3,316,923 | 216,897,363 82.3 46.4
4 20014 128 - 1,320,000 | 299,629,387 60.9 32.8
5 20024 1€ 135 841,624 519,285,924 76.3 435

3. 'Assessment study on the leachate management options in five municipal solid waste landfill facilities',
Marta Alexandra Ribeiro Pedroso, Instituto Superior Técnico(2007)

,96,



pH7} 65~75 A= & 3t &

< E2EZ 5 QMUAX| BB Mzl ALY EA >
i __#as el ied —
To© 22k (m7/Y)
3 ZEI|ASEK|, RO 96
2 Z7|A5HK], 2 RO 320
2 ZI|AMBEX|, 2 RO 200
ILJ|ASEX], AS = AL,
4 | %tﬂlﬁraé x1a|| 0
5 4 7|2k, RO 100
< D§2X| 5H(2002 - 2006)7F A=A A7 >
P e 29| (mg/L) ESTER
pH 7.9 5.9~90 79
MEX 2,661 1.2~8,520 3165
COoD 6,661 2.4~36,000 3550
BODs 2,025 5.0~15,000 520
BODs/COD 0.31 0.009~0.83 0.35
TOC 2,519 1.1~19,050 2,013
TSS 3,885 2.0~14,800 251
NHs-N 1,709 0.09~15,600 1,376
NOs-N 282 0.20~9,750 45
N 1,420 15~9,600 890
SO42_ 2,088 0.28~24,000 480
cr 4,954 5.0~68,000 3,500
=09| 47 0.06~1,000 9.0
=X 222 0.47~9,100 15.7
Na 2,983 24~11,900 3,120
Ca 213 32~670 180
Mg 186 36~398 165
O WA A=5 pHE 7585 WA Myzs] SHS Uehim YA 1, 3e)He

- 20043 o]FZ wiE A 2, 3, 494 pHE HolAlE AIFIUS

- Wi¥X] 2, 4, 5 FESF CODE 10,000 mg/L vlgkolloy widx] 1, 3 HEF
CODE ¢F 25,000 mg/L °1d =4 3¢

-y TE F ALGANES f71E FE =555 COD =55 ¢ T Ue



3% 21000
- = = 31000
: o: g T
a .g e I ‘;-l;' P 2o o
i
L i - 8 B 0 A Q
LI J_ ~ 10000 I]:, _‘|_ H J_ E—EI
— - Fa— o
:E_Ei ,.‘3:'.’. r‘EEf1 nz_:':'.'z r‘EJ.E: 007 203 OO 3035 3006
(A) Ne=d Frmi1 nm=il F=i2 p=i2 CAY
= £1003
? 551 31003
@ 75 nE g
i ? 2000
T ez
® § 1000 T &
=5 IOz =0F  Z004  Z00E 2008 . é * é EI
=0 nei2 n=12 p=1Z n=1i2 .
. . e (B} 002 2003 004 2005 2006
=5 nel n=i2 neiZ ne=il n=1z (B
_|_ 00000
] T I
7 T g T
i 1 T = 0000 I
i, 0 o ﬁ s
et T ynooo (|
55 G =] e R [y
mm= m=d =il pmiz R=iZ (i X002 a0 20 2005 2%
‘ r=5 n=3% n=7%2 p=11 n=1i2
] (=
20000
85 T T
¥ _ 1o
Pl g B H s :
g J_ £ 20000
: : |
55 + 10000
55 -
r::-:E r|:3-:13|: nil:li 12E:I‘5-1 rEIEIIE o e o i B a 2005 006
-: = - - - ) fm4 n=i2 p=i n=i2 n=1 @)
X1 401000
- T
P BS I'L'I B 30000
i S
LI 4 [
i = E 21000
s a
&
E E 000 =
300z 003 0 2 305 2005 E = &
2 3 05 2006
- 2002 2003 0 e 2008
n=d n=0 °=F vef n=f  |(E) i=0  R=0 0= N=3 A=§ -
oo AL . > A e}

AEF NH-N 1 5% w9 A] 1, 2, 3914 1,000~10,000 mg/L &
4= NHx-N &% 3,000 mg/L ©]’dFE F7|4 &l A&

=
of A H7= Ealet A& Ay dsol AskE F A=

D
a2
Ho
il
N\
ol
it

] S =7 A3

,98,



2. =5 RO F5F A At

a3 10000
_. 10000 |I| =
w2 T 0
; =
: T ¥ *
" 10
& =] i
3 = 1 -
¥ ooa
a4 o
02 2003 2004 T0DE 2008 Eﬂi 2002 3:3: 253'15_ 333'15_
. a o ne Fmfl A= =12 n=1{2
nm=d n=11 m=11 A=1Z n=i2 A (A
a5 ooood
~ ooon
r]
1000 = + ?
o OE E i
E - 100
5 03 g
) oot
L 200z 003 2004 2005 2008
Z00z 2003 2004 @005 2006 n=0 n=4 n=4 n=9 n=i2 |;
n=0 R=12 =12 nm=3 n=13 = "Ej
(B2
100000

oa

5 T T
NEEEN
| TTH

4:.:.:.__%_5 T T =

[z s s a TR

oM
L T = = 3 2002 2003 2004 FOOS 06
002 2003 2004 2005 2008 R=d pm? nNeiZ nei3 N=i2 i
n=4 nm=g n=12 n=1i =0 iy '._':J
L)
- moaa
10000 ]’_
- & 1000 T a
T 18 r n_ T 0n
: F
' T 2 - 7
= =] P oo
s :
§ o4
H - . - o0
002 2003 24 2005 206 Moz 2003 oM IS 2006
nw=& ne=d nm=d Tim n=i Ned A=1 fei pei np=0
(I} = (D)
[ =] 100000

g 8

o

]

CROACOD

Bt menaed (mid MY
=]
|

[=)
=3 -

B
(5]
=]
o

2002 zoox 2004 zpos zoos 002 2002 ZO04 2005 2006

n=0 n=3 n=E n=3 n=0 3 N=0 n=0 " m=3 n=E
(E) (E}

= A S = A =2

d== pH H3l 3ZE+ NH:-N & H3t

O H®A 1, 2, 39ME £ AU TErF SHHYCY UPRE 100 mg/L HTHo]w

AZF Aol we} srebgor] WA 4oHE 10 mg/L PIvo R 54

- diEz 1, 2, 394 g FE ¥+ 100~10,000 mg/LE 71E E3F
(100~2,000 mg/L)Rt} = =

- HHH RO #5471 AcdEA &2 wigA 49 34 #=+ 10~1,000 mg/L
HAAZ Yol RO &5 WHEA ATy 39 Txo FABA7 /54



I 3=

o 3

- A

wof

e+ NO; SE #3

3}(S*, sulphides)
7] 404 5 mg/L olgt2 WAl 44
A 1, 2, 3, 5914 1,000~10,000 mg/L MA=Z A =74

[€)

rc=
. Y T

20000
1000
=
¥
]
E
¢ F -
i
F 1
21
002 2003 2004 A0S 2006
n=0 n=0 n=0 n=° =2 o]
\'-L.-.
10000
1000
g =
5 ] T
e =
- |
1
o4
2002 2003 2004 2005 06
r=l np=@ ] r=l n=2 I:B"
)
10000 =]
1000
[~
S -
2
g
1
.1
M0z 2003 2004 3005 2006
nmd w2 [ nw [ iy
()
10000
1000
& i
Z 1m0
E 1
ELLT i
£ 1
P =R
o1
302 003 O 2005 0
n=d fm=f nNm& F=5 0= o)
10000
o~ 1ooo
% 100
10
§ =
2 0
0,1
;o2 2003 20M IS 006
n=d rm=d n=& F=2 n=0
(E)

2] 1300 mg/L ©]/d), 304 =A S5

- 100 -

Ay

{B)

0oceD
10000
™ e 23
2 oo L. T o=
Pl 7 B H
é- 100 J_
=
R
o 0z 0F  Z0E | 2N A6
nmd nm1l nwa nimd nm2
100030
10033 %
%% 1000 E E
: H
™ =
g
2
e 1
01
002 20E M ZNS 2006
n=l ne=d4 n=f n=3 m=3
e vas]
500 é =]
# 1om %
E" 109 =
- N
{ -
=
=
o1
Wz 0 HOE O IS HOE
[l ] r=d n-i n-d nmz
10030
10032
I T
‘I‘q ] |:E| J_|
5 |E| II,
=
E 12 T L
d
21
20z ANE W0E  DVE W6
Bed nN=5 nef npeE A=D
120000
1cooo — T
r E
@ oo T
B o
=
g = o
=
L]
L
M2 O3 M4 INE 206
ne=d nel n=E RA=3 n=0

54 S04 5&

ot

(E}

[o

™



2. =5 RO F5F A At

o]}z,}
- g
xp

o0 102000
100 T é E 10000 T
G u g 06 o
% = I-:LI 2 yoea T = @ ==
B = |T| s L
u
10
i £
= ]
w0 L s
0,0 1
2002 2003 2004 2005 D6 Zaz X003 004 IO0S 2008
=2 m=11 n=4 n=4 n=2 N=d rw? nwd n=5 n=i2 "-‘L}
(A) v
100,000
1000
12.000
'E.:; 100 E; E % Q
= B _ H 1.000 %
g e Sy == = 2
g £
2 R
@ g 10
oo 0z 200 24 2005 2006
2002 2003 2004 0N 2006 r=d nmd Nned P=3 p=il .
n=0 n=4 A=4 A=3 p=2 . &
E) 20.000
1000
10,000 -4-—?—%—
- i =
i
e & =] B o
EA N N f
£ I 5
g - - 10
%
2 J. 1 — ——
S 01 M0 008 04 005 3006
i Nudi1 Nu? Pp=12 n=12 n=12 .
)
a0 A
M 03 MO 05 20K paa -|-
n=5 n=3 ne=d =i n=3
10,002
“ 5
0o § 100 é i B
. E 103
o 1 g l -
et g o
- -
E 10
- 1
g 03 O0F 008 2005 006
% fmd =il n=i1l p=1Z n=0 [D:l
. a 100,000
oo ~ 0,000 ﬂ %—E—
WE WO MM N5 206 S 1o
R=0 R=2 n=2 n=2 n=0 ) i L
oy
/ i 100
o
10
1
200z Z003  20M 08 2005
Fml ne=l fmZ f=Z ned N
E}

XEL & =55 HE XEs O 55 #E

E AAHeR FohAa glow wEA 3914E 10,000 mg/L

=dou YA 494 = 3,000 mg/L vwte g 71 9A =4

A 1, 2, 3914 oFd(zinc) =& WlHA 404 Ho; =4 SHH

A& #4249 47 YEF, NHx-N, #3318 9 old 5=7}
3

=
Bty FY=s} AHD + Aee

Hir

A

%

AN

&

- 101 -



12000 50
—
~ 200 2
2 E 3
E 6000 g T r
g - i,
9 3000 é ’ 5 D T 5 é
1.3
Mz m MM 25 K
r - =3 n=il fp=d nmd n=l .
2002 2008 2004 A05 2006 l\.ﬂ
n= A=0 n=0 n=1 R=2
(A) 5
2.000 B 4
F
- SO0 5
;.’3 ; 21
2 eow (& 5 _
o
§ L _ T -
@ 3000 = III B
n=g w4 mal me3  nae2
o (B}
002 2003 2004 2005 2006 =t
n=0 MN=0 n=0 p=2 n=32 ; T
(B) 2 40 -+ lﬁ
12000 ’I‘ - 1 |I|
_ gl = = L
2000 y
’-' &
_‘f_ u [ 1 J‘
E & =
g 5 g | .
o o
“ o T Tei ne2 iai a3 ras .
IJ_-l i
=0
o
;R AE XM M5 IS a0
A=0 n=3 n=2 mn=2 n=2 g
© B 30
B
12000 =
E 20
-4
o~ 2000 12
2 n & %
E B.00 I OB HNM OE 3K
o Ned nmE nmE r£=E nmi .
] (o)
“ 300 = o
40
0 = 5
b1 2003 2004 005 2006 " D
n=0 n=2 n=2 n=2 n=1 . E
o) E 0
E
M 10
0 = =
M M@ XM MOS0
-1 «0 e =31 neil
(E}
= + P > -
HE+ Na” s Hgt HEF Ol s Higt
O H(salt) =+ " HA 4(1,500 mS/m "IRHE A3 B wiyg XA F7}
o
Ha
- tfE A 394 AEE(20061d 6,000 mS/m ©]’hH)= ¢ =i HAF EolAal Q)

&5 APA 2y A723% IEE 10,000 mS/m7b A 2H)

- 102 -

[e]
N

AZzA

-

% oo

Al



x =) g a
] o i 0 a7
2 . 2
HIH | | B | B ||| | S +
=
u w o wn o w
HIH| | & B | & - Ry —H| &
= a- u w
T A HTIT— & HI—| | & MO &%
:
HO - | 8 oo
i o A HO-—[8 % HIH &7
ki [ =] A .
HH | R —H| g
888 888" 8 RBREBR"C 8§ 8 8B 5 § B BEpgEER"
o - w - ™ - m i - - = ] | o = - ....ﬂ a H ﬁ "rn .1
L e e i et a] LT e e R s 1T/ LS S AT O LS SR LA

&
w
{H |
[ T as
HCTH| 85
[LN=]
Al
™o
I.
g g 8888§°
oy = w - " v
(¥ At TR RS F LS EE RS ]

s

AR 7]

=]
=

T WHA AcsA wiHrs A S

N

o]
*s

3t

3= &7t A A

=

- 103 -



I Hea A 2ok

S ABANE §712 RIS AF @04 2004 A ¥Rn 7187
A2 9= 2ol ARFLe & & AAL

- A=7t 08%lA 15% FE(RHNAEE 71F 1,250~2,344 mS/m)E EHopAH
714 AR BIAEE 90% AH

S Az4 AYs AW o8 wEE ¥e25z 9d JEnd 949 IPPC

(International Plant Protection Conventionk, A2 EXH T HF) 7|Fo =
A A E
O 5 3o wWlgA] 404 A7 @&o] vloly2E Yeldo] EgEs A=
HEF do] AAHA EaS & F U
-0l Xy EEL ol 9B ALIFIIE L E AYsta HIE V) Fo =4
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week week

0 RO o =g
100%
p 133 4 5 6 7.8 35310 100% D1 2 4 5 F FB 3 I
week | week

GdEYolet THIAL WS BFE Be AN MY

2718 24 21 G4, G, Cooll A= shEYoter DAL HA3] HAa F
dAsA FAE

7148 2= e dEYCl vE7F MHsE F FoAWA whe] e 7hs
A akekol i

o= mAd= BAE AxS ofvlsty 75 FRH wielerks ARl A gle
25 ClaA gEYol = ZH QoA B s54 FUF] 202 Bot

9 wel oy

Zd Cl, C3 ¥uA] RO s FUo=2 dEYo7 Mg Ao 544
A7 n
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HFiEA AL 22FA7 a3 2ol A
FAFe FEF A2 FY} AN A2 FPolw, §EYL I5F das
Hho] 97k W29
79 Cl, G0l B FHL 100% FFF FYol 994
718 AN dx FHS 242 AAY dax FH0] HseA &7 HiEd
2| CHFANY AN Ak FHFo] Co(E Y ZA)elA B HHY
neh A
< Zdx 2F K >
. RO 55+ | a3+ = 7|2 ==E;
- mg N/kg TS | mg N/kg TS | mg N/kg TS | mg N/kg TS | mg N/kg TS
C1 1,932 1,409 38 11,769 8,370
c2 966 1,405 6 11,769 7,440
c3 0 1,305 1 11,769 6,579
C4 1,932 1,072 0 11,769 8,745
c5 966 968 0 11,769 7,883
C6 0 681 0 11,769 7,204
< Ha 2E 2% Hg >
22 RO 55+ e+ e H7|= =N
== %N, + %N, - %N, - %N, + %
C1 16.4 120 0.3 100.0 104.1
C2 8.2 11.9 0.1 100.0 96.2
C3 0.0 111 0.0 100.0 88.9
C4 16.4 9.1 0.0 100.0 107.3
c5 8.2 8.2 0.0 100.0 100.0
C6 0.0 5.8 0.0 100.0 94.2
< 5%3 FY ©E HES BODs/COD H} >
Shay BODs/COD BODs/COD
- S5+ = A 5%+ 5 5
C1 0.52 0.12
C2 0.51 0.27
c3 0.58 0.51
c4 0.58 0.17
() 0.49 0.23
C6 042 0.06
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I Hea A 2ok

QO RE ZHA Z7] &4 COD FEE 38,000~82,000 mg/L =2 Z7] o]%
H71E AH 2 ey Fallz F43] gaE

- COD AZ&E7F srobA 65 52 3,300~9,900 mg/L BEE A #

- COD 57} =of =54 F

]_
QO %7] BODs/COD &% H|WA] 7|4 F710l A
o}y

T FAE A 60X AEFHO R

- 374 Z2ANAM FE5F7 FUE CA(FEFSF 100%), C5(EZFF 50%)°M A
BODs/COD Hl= & o

| 8=

- BOD 5% 525 A+d 43 A5 ZH3he] 93-99% AAHY

- 27| B3 BODs/COD H]= 05~0.6°14 95 % 0.06~0.5Z “o}A

O REZ9l wha B +A7t the Esh 2o] AN

- FYFe FEF g4 FEY A% d FFoln §EFL W25 L vlole
712~

- A4F ViY F v FHFL A8 w3 29 ClolA Ba FHFL ulolorfa
Aaregol ol #Y C2, C3 Bk 3 e

- 249 Cl, C2, C3ollM mio]7bzol o3 AA" dazge JE0l o) AA=
gagET B

. RO 5% g|  7t2 FIESN H |2 =x g
== /kg TS g C/kg TS g C/kg TS g C/kg TS g C/kg TS
C1 1.758 1841 6.328 6,468 6,445.02
C2 0.879 9.08 7.91 6,468 6,451.89
c3 0 5.88 7.34 6,468 6,454.78
c4 1.758 14.24 5.282 6,468 6,450.23
C5 0.879 9.79 4232 6,468 6,454.86
C6 0 15.03 2.926 6,468 6,450.05
< B 22 X He >
I RO 55 HET 7t 7= =Hg
= %C, + %C, - %C, - %C, + %
C1 0.03 0.10 0.28 100.0 99.6
C2 0.01 0.12 0.14 100.0 99.8
C3 0.00 0.11 0.09 100.0 99.8
c4 0.03 0.08 0.22 100.0 99.7
C5 0.01 0.07 0.15 100.0 99.8
C6 0.00 0.05 0.23 100.0 99.7
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I Hea A 2ok

= AL
< g2 7 F£X] >

Zrey RO 5=+ e H7|= =X ef
== mg Cl'/kg TS | mgCli/kg TS | mg Cl/kg TS | mg Cl/kg TS
C1 1,370 2,623 3,239 1,986
C2 685 2,448 3,239 1,476
c3 0 2,213 3,239 1,026
c4 1,370 2,144 3,239 2,465
C5 685 1,903 3,239 2,021
C6 0 1,611 3,239 1,628
< g2 =2 A He >
o RO S&4 FIESN H 7|2 ze ey
== %Cl, + %Cl, - %Cl, + %
C1 4230 80.98 100.0 61.3
C2 21.15 75.58 100.0 45.6
c3 0.00 68.32 100.0 317
c4 42.30 66.19 100.0 76.1
C5 21.15 58.75 100.0 62.4
C6 0.00 49.74 100.0 50.3
O te HEt 7 YA 789 F¥ FFS ey
- o 50%9] FEE RS Ash HE 1 LY AA F9E
< ZYY YR 2 BY >
Cl C2 C3 c4 C5 Cé6
(%) Tz (%) T (%) Tz (%) Tz (%) Tz (%)
x| 33.0 33.0 33.0 33.0 33.0 33.0
1= 47.0 48.4 50.5 48.4 49.8 48.8
10 48.0 48.9 52.9 52.1 51.9 51.7

3-5. 24&%

O & RO A= A7 580 2 7|Eoly RO 55 A= 4424
dAHoz A7 H

- RO %4 A2 W F sl RO $55 v
=
o
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1. 'Leachate Pre-Treatment Using Reverse Osmosis', Peter Baker, P.E. Seneca Meadows,
Inc.

2. 'Reverse Osmosis-Based Leachate Treatment System at a New York Landfill', Patrick
Stanford(Rochem), Peter Baker(Seneca Meadows Landfill), May 23 2012

3. 'Assessment study on the leachate management options in five municipal solid waste

landfill facilities', Marta Alexandra Ribeiro Pedroso, Instituto Superior Técnico 2007

‘Reinjection of leachate reverse osmosis concentrate in the landfill body', Master

Thesis, Enrico Scantamburlo, University of Padova, 2014-2015

>
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1 | @JI0il 10K MBT AlA

1. SRF AJA =+¢] Al

J A1dne?

O $* : W74 Eindhoutseheide

O A3 : MBT(Mechanical Biological treatment)
O W #H7= : ALA7E, A=

O X : 150,000=/ (A& : 90,000/, AFLF
O 7Fs7lA] : 20061

O A48 #8418

60,000 /13)

O M7 IE T SAEFHAE & & BrYd= 7718 £F
SRabll% A

X HAHI|E 52 Y=

O Atgnle 33@%%?;(04: 4509 ¥)7F 28 H%len, QLS EU, AWAR,

AAA} 7

o)
=)

3L%: 0
o —
O ®d= H7= 100%E B=4 Adx F Ad¥Esto] SRF ALt

165eurofton

Bio-dyring(100%)

7| EF2 X (15%) SRF(55%) M H.0(30%)

! 55eurolton

a4 Juas ) nerT 2484

(2.5%) M (2. 5%} (10%) 4m’fhr
G0euro/ton 160eurofton H4mz2
HEs

< #7]|0| IOK MBT ZHE E%

X >

L MAEINES 2ghrizel deete S SoUAl du7|ls, A7t 23 =Qled Z2ar 23



: 5 mx5 mx30 m, 137} (17

P
T

70

=]
=

- TR

I A3} o}

: 13,000~17,000m’/hr(F 1.5 L/VS - kg/min)

A~ 3L
FTF

¥ 7E 45% — AZXE #H7|E 15~20%

w)

=3 .
T

o

-

oA o}z Aol gl

S

of wz}, SRFAYAFAI AL AE38HH HAZRA|A & 8o] 1

)

kel
=

st Ao = 7

]

LA

S

§_:]‘-O

800~850C &2 14:(RTO #-8)
°]&

A

ke
T

: 16,000~17,000 MJ/ton (3,800~4,050 kcal/kg)

]

&

¥
o] e
| @A

&

(o]
=
=)

- Y H: Fluff B} (pellet BFY 2= A1)
e
o}
)

O Az #H7 &L 71414 A AA SRFZ A4t

O A4} SRF
O UlFFE &A1 nlo]

0 A3

g

1A
a =

MR E MBTAIA ¢

60 =/=(RFA e 25%), HIE

=

AN

3\
=7

%
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2 | @= @9 Southwark MBT AlA

O A2ne?

O #A : 9= Hd

O A14&®E : MRF(Materials Recovery Facility) + MBT(Mechanical Biological
Treatment)

e #H71E - ALV E, AR E

O X : 132,000% /9 (MRFA]A), 120,000/ I (MBTA]4)

7HENAl 2012

O

O

O A9 FoAHE

AFAAES I dd 337+ T 3] Southwarke] &3 A&8F HAEAIA

(MRF)% MBTAIAE, @ 71E FAAE(TS), HA7HAA-e 2 ALEAERE

T49 SEAVEAHGAAEY

O 74 2 EEd A & AEFSH Ax

O #H7&E FHALL 1208, FAXZFL 400 £+

O Aol FHISo] Fol i o] AAFHE 23t Ao 7HX3Zo
2

e THEAIE S H7]= viE SOl e get sz ea

@)
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f &2 2008 thy] 201439 90%©] % A
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X F=2 THNE[SHK]|
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3 | =2 Dresden MBT A&

1. SRF AJA =+¢] Al

J AAdHe?

O 9A| : =Y Dresden
O AA¥H : MBT(Mechanical Biological Treatment)

O 7% :

o} 85,000,/

O 7Fs7hAl @ 2001

ERELETVL;

O #H7|& ¥4 % 200 mm "9 HI7ES AESHoZ AX

SRF A8 A4+

Residual

 Magnetic Eddy current | ) .
Shredding Shredder P Somrator T Pelletiser:
_ rejects
&
I
S e Light fraction
* Hon Fe- SRF
. . metals
Bio- Dryine. Densimetric ||
separation
|
" ki Combustible
edvy Traction matenals
Ly O ﬁTﬂgf‘m | . Densimetric L,/ Magnetic Eddy
separator separator separator
- Condensate to ‘ *
treatment el tian Fe |
e-metals b nerts

< £2 Dresden MBT 3™ SE >

2. 'Mechanical-Biological Treatment : A Guide for Decision Makers processes’, Policies & Markets(2005)
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O AEEA A% Herhof 7]& A&

Herhof-Rotteboxes#} £2]-9-& HlX|(batch) F3<] #H23 e oA AETHH

2 olg3te A9RT AFo] 57
17128 e 5 A 600 m'e B2y Tx
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4 | oIZt@0t Montanaso MBT Al

1. SRF AJA =+¢] Al

O AdA8?

O $A : o]&Ee} Montanaso

O AA¥H : MBT(Mechanical Biological Treatment)
O WA #H7&E : AEH7E

O FE : 60,0005,

O AA2e FoAY
O I H 71 &S 200~300 mmE 33 & A E3HA

H4 6005/9, BlZE712 14,4005 /3

Az A3

2]
- HiEE4 : SRF 30,000&/4, & 2 HEF< 1,800~3,000-=/

SRF Ay At
, A& 12,0002/,

Residual
MEW
* Screen
Shredding
I I SRF I
200- 300 mm <20 ram <120 mm *120.mm F Y
—
L
Aerobic
4 Screen
Drying il Shredder
| Light fraction
b Abr
ator l
Off gases to +20 mm o ¥
blofitter Magnetic Eddy current
separator Separator
Heavy
fraction r
Hen Fe-
méelals

- FHAE E(hall) FEHIZ ZGAdE T3 HAVNE FY L wlE

-HWE U1 2R wE Y] F9T 24
- AESH Ax $9e HE 12~15Y, HF W 55~70C &=
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1. SRF AJA =+¢] Al

5 | =2 Rigen MBT AlA

O Adne?

O A : 54 Ragen

O A2 3&H : MBT(Mechanical Biological Treatment)
O W& H7E : ALHY=

O FE : 20,000%/

O 7F=/MA] : 1999

O A4 F8AHE

O wrAH 7= v & A&sa 1z 3 Ad9¥ste] SRF A4 3 7= Wiy
O Nehlsen HE&E38Hd Az 7|« A&

- ZAEoly 171914 74 Bt oF 69 HIE

- RRAHog wME F71E Al R I FFi £

- Nehlsen& 1990t} F3F A=H4 7las /WE3 5 A= AHUE o] &3

Az A

Residual
MW
B Bulky waste to
l} Lanatill Magnetic | Eddy || Vibrating
I_. Separator Separator Screen
S'Il'ﬂfdll'g 40mm <1 mm
l Fe-metals Hon Fe- Refects
Agrobic . [ J [ metals ] [
ﬁl‘}‘lﬂg Tl'ﬂ'l'l'lmﬁt r 3 r
*ml 40-200mm
Off gases to
bigfiter Shredder
L Afr Magnotic | |  Eddy
Separator separator separator
<50 mm
¥
Air Magnaetic
soparator || soparator [* | Cranulator
Rejects to. _l—
Landfill Fe-matals
F 1

< £¢ Rlgen MBT A 3 SEL >
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Hewer container design attached to the process Bio-drying container

< S Rigen MBT AlY 3l 4Z8H% X 0| >

T
o eyl
-

e—, =

< =% Nehlsen ME35t% HX ¥ >
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1. SRF AJA =+¢] Al

6 | =1 MBT EME AR

() MBT SHE #A3°
O 2010¥@ #H7|&E Ald BEaAd w2 G0 197 MBT A]Ado] AXxFH o] njd
oF 273WkEo] A H I S

- MBT SHE % 5~319E H7]|E A

< =0 2YEQ MBT EHE At >
P A} Ad 8 AE EH
Waterbeach
i ! AmeyCespa 180+E /14
Cambridgeshire y-esp
20 gl HIIM AP
Leicester Biffa 100tE /14 === 8 }
I Al
[eNe) o
Coresbach, how Earth SPHE/d | MBYH ors en
Leicestershire Solutions
i MBS 74X DX
Frog Island & Jenkins Shanks 360LE/4(27)) MISHN HxX 2H
Lane, East London 22X
Global 7IAH ME =
Farington, Lancashire Renewables 170tE/H ElH|zt & 2#7|d
235E HE
Bredbury Parkway,
Stockport & Reliance Viridor Laing 200HtE/EH(27)) A7\ A3 HE
Street, Manchester
Southwark Veolia ontE/H MESHN HZX 2

Veolia Southwark £t H7|2 Na| A|A

M
New Earth MBT A|Ad (MBT, MRF A|& m3h

3. 'Mechanical Biological Treatment of Municipal Solid Waste', DEFRA, 2014. 2. 'www.defra.gov.uk'
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(A48 7243
O New Earth A oA 2011d 9¥€ 7 o] AlZEo] A7 209E A gHFo =

574 A% AEHAE R ALFYBAN S ALY

- MBT A4o] vAg AgRAe] 5ol F&, Eetrge H5sn Hug
Y

- New Earthol 4 13 MW olU7] 35 SAE=S Axse] 7] 4412 7)usia
o] o

- HHle g BEA o2 229
QO Greater Manchester 107] E=A] = o}& oA st 571 MBT A|AES AX]
sty 47 @71 AsA el AEEEHA] e HU|E HIES 22T

- Reliable Street A]A (A% 108HE AP &&H)oA H7EY 48, 32 5 71AF
|

Al & F2 F7AY AskER25Y ARF)oA vio]erkart AikEo] W
AHE-H

- FEgE Az 570 AlAOA wid 2P ARTE 279 5HE ARbE o] R Ao
ATE FH
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1. SRF AJA =+¢] Al

>
o] Al = 127] A|AE nlo] Q7 AE AAstE 7| AFAHoln TE 147
Al (

HEZ} 2001~20051 e AAZEHAY DG =] 2005 6

N 27|
MBS
°§ﬁ:1§]a' MA A% | BE Al | S7|4 M2 | M2 ok
=TS 71 (MBS)
L
“ 888 432 2,006 1,984 5,310
22H1,000t/a]
MK 2 8 4 19 14 45

O
o)

ElH]3 MBT S HE
=

200430 AAHE w74 AESTZH A2 MBT A2 HEY FHHgl ZHEZ
AZF 47,0008 9 H &S AT

O #H7lE ¥ ¥ wEa 55 A7) $3 22422 40 mm oY A7 Hr|EY
40 mm "t AESHAY FrlEe £

- Al dAbs A=ehy A7 EREdAM AZEHI F A= HH Y olE 7]
A2

O BESH He) DAl 40 mm Plwel HlHYAE A7 240008 AL F A

- HHg= 307) ElEAA 6~8F AFAILS AA Wy H

- Zulolo] HE AAFlog AFgow FrIFHTES HRFEE oFAF

QO ZWE 3o maw 2009 A7+ 7198 FF&Ho] ALEHUAL At 45318
A7t AEso] 2zl A ux Yt 29

4. 'Discussion paper on the use of MBT to treat mixed putrescible waste', wasteconsult international,

2014. 1.
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- 1742 HrEe AZF 17,336F0] AZZAqA AT EH ul@AZAAA A EE=
H 71 &S A3 20,167
Input: 47,600 t/a {38% of the input is scrapless from previous mechanical treatment elsewhere)
visual control  |—3 contraries
L 4
shredder
_ max.16900t3 | | _ _max18300ta

i’ !
f 4 ¥ ferrous scrap
e;r;:st;crap ferrous scrap removal ferrous scrap removal —3 180 t/3

lza,a?o tfa 25000 1a

low water content 21% mass% wm
h 4

coarse, high-calerific fraction (RDF)

tunnel composting

22,600 ta
water content 35% mass % wm

Y
|andfll

< 37|14 MBT 2X BE2& >

() AESE A% MBT SHE
Q 200613 AxE AHETA A% MBT AL A7 13500059 #H7|&E0 g™
- BHTIES AEHTIE 2 BAHTIE 82%, HBHTIE 12%, MT A4 ﬁﬂﬂ“
1.7%, T3 A-LHA7IE 1.5%, AFHAFAHBEAAE E£4HA 1.0%, 718 1.1%=2 774
O At WA #H7IEo] Fd=A AEglo] I 2 AxH
O I ¥ 97 Fululxo] HY|Eo] YHAA 74 & AETH dx F vy E9
ola] WAE = A3 H

QO AESHA X o]F T2z 239, star 23U E 2719 AF 23U AH
AZER HrlES st 3% HelE # ¥¥ AdrE WFHEE HYes
a0

O Az T WY Hevlae Sudrld FYste F2& AT § RTO=Z A=

O Az 30,000m” FEO durelx WA FFS5= ¢RYol, COD, BODE

O 2009 el= Ha% 3,380%, HIAFS 395E0°] A|&8&4
| 3,325%, 22t 18 57,900 (A 1Y EHF 14,000 kJ/kg) ¥ RDF
6,010 (A AL 12,600 kJ/kg)ol AAitE o] W ioA A 52 F5%

w
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input

!

shredding

dry waste bypass <250mm

Y

———3 condensate to purification
biolegical drying

——— exhaust air to thermal purification

lightweight material — feimus metsls

3 metal extraction |— non-ferrous metals

—p- electronic scrap

density separation

heavy fraction
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'www.defra.gov.uk’

4. 'Discussion paper on the use of MBT to treat mixed putrescible waste', wasteconsult

international, 2014. 1.

- 142 -



s} =oF

2191






2. 4 #W7lE 4% R MBT A4 54

ME =K1

147

1. Q8 HIIIE HE| BT e

101

160

164

g |

Rl
)1

U

1|

4. MBT Al

166

5. MBT AlAl AHHIRAEZ|Q}, EQ) eveereesmssmsrsnsnsasssnnans

rol
id

KD

- 145 -






1| 98 HIIE M2

0::

T
:?L_',
N

"
rot
s,
N

d
o

O EU "l¥ W (Landfill Directive, 1999/31/EC) <3}l A
HEE 4L 199543 thH] 2009 7FA] 50% ZH=3S)

Zojop Y
- ol AN B 09 WA 247k e WE 2 48 Had
Sk

O BU 27703 1919 2zt #1715 @3S 20089 715 <k 500 kg 9"

E ET SE FIl FR IT GB ES DE AT NL MT LU IE CY DK

CR PL SK LV RO LT GR HU SL BG PT

B
< EU 27702 Qi7t 10ICh m|7| 2 =HAI2EQ2008 7|3, Eurostat 2010)Y >

O #FHALIANME 203087HA A8 7Hed BE HA7E WES FA8]
98] 20303744 #H71E WY A =g AH

- 202574 Fol, frEl, 25 B EEaHO| AGEF 3 ARNAE HAVIE Y
A et A

O 2011d 712 EU 2770 #7] 225398 /)9 37%% vl e ¥

- HA71E9] 28%= EF AH, 15%= AEHor AdstEal 25%= At
A

1. 'Integrated waste management of MSW across Europe Waste to Energy as a professional route to
treat residual waste’, Jan Manders Deputy President CEWEP, Houthalen Helchteren 16 October 2013

2. 'Towards a circular economy: A zero waste programme for Europe’, EUROPEAN COMMISSION, Brussels,
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- 149 -



I A3} o}

- 2 oF 40009HE FAFHAL 2742 o

SHEE

- EU 2771 859 2 wigS 410072 A EAoH Azbe
Kl
==

2,8009HE =715

Million tonnes

300 -
B B m H . [] B B = o
250 -
200 -
150 B B B B
100 4 || . EE
50 -
G T r’]’l -"LJI bII ¢J| {OI /\I T Q=| c} T Q::I
Sy
£ ) L) (%) £ L) ] %) () Sy
G S R R T R R A
B Mo information about treatment
O Landfilling

O Incineration
O Recycling

o3 32742 H 7|2 X2| Z0[(2001-2010H)
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Neubacher, September 2012
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< MBT A|A H{Z7|ZF(2002d 2 AE2|0F MBT 7}0|Z2t9l)”
MBT HiZ7|ZE 32 MBT HiZ71=
- 302 B 40 mg/m’
sEa 97123 -9 B 20 mg/m’
- R 100 9/ty»i2
o Xl AASLE - 308 B+ 150 mg/m’
NO22| HAitztE - Qo ma 100 mg/m3
= oix] 10 mg/m’
oh| 500 of3/m’

O 22Edgo} ulyg X oshd MBTZ AZd #H7E 17]F 4] 6,600 kKJ/kg

o gtold ) Yo}
- TEF 72 HUIEAUAS FREAA qUA] & AEE AFSSIES 3§17
93t
< MBT H2|2Hd & AAES9 ojE7|=2002E QA EZ|OF MBT 7to| =20l >
£d QI%} S
49 2 o5 7 Mg Oy/g TS
219 = QIFH|O[H HAEO ooh 7k ZHat 20 Nl/kg DS
21 S HtE HAEO O5H JtA AfAL 20 Ni/kg DS
0 =<9 MBT ¥4 7|&
O E=YoAE MBT AAdA A W gsty] s Bag axe=w
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5 | MBT ZEHIIE Mol HBHLAER(L S

J 2Ego} 2FHIE A
O 1988 A7} £dE o] H7E weE E &g Fro) wet vigA 2y
O 199795H Z/7184(TOC) 5% 23 #71&29 wg 34 =97
- 20037t 71E WG Ao T8 VT &S g Fd 7T 38
O 2001 7¢ 162 g #H7E g FA AA)7
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O zEgolollXe AHEHA & H7|EY vidaAZ o3 22 Ag Bl

s1g8”
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Legend:

R1......Recovery of energy
R4......Recycling of metals
R13....Storage of waste
D1 . Deposit to landfill
D8......Biological treatment
D10....Incineration

<1a=>D8

R4 44—
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=

O SzEdgold 2009 <F 3907HE #H 7| &Eo] HAE o AEE rhsdt EFLS £
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O exEgel MBT SUE FFA 84 552 v 187 27
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Rot and drying
loss
approx. 23 %

approx. 3 %

O 92Ez o} MBT A4 Az =

-E A wE7IEE = A gd
oA 3} EZA

- H71E oUA g SRER] fF5d A=FHAAN H7E A

- RDF AHAHE Aitel] A5RE AHE)

- H 7= HHl 5 BN A

O cHgstd Hul A= Abgo] AdHenz Hul vz A% sy =
A

O LzEgotiAE 20099 ol WiHEE &
AA A=

2 DOC) =55 d& #H71E dxg 2
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AY gl &ZbE AU MBT A4
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Figures expressed in tons per year

2,000,000 ‘r
[ Waste incineration
"] Mechanical biological treatment - MBT
I B Landfill
1,500,000 I I
1,000,000 | lI

500,000 IIlII
||II|

FPITF PP IE S I IS PSSO

< 19802 E| 2013E7HX| RAEZ|OF TRH7|EQ| L4 U Ka| 0/ >

1 ¥
‘ MBT ;

. k MP (
| Biology 1
: : Waste input :
| | residual-, bulky-, I
| i \commercial waste! 1
I I I
| | 1
I | 1
| 1 ]
| | ]
I I ’ ]
| 1 ¥y 1
: i Fine fraction Waste Metal fraction :
| leaes : -
! : sorting -
I | 1
: ! High-calorific fraction Waste fuel -
I I + -
| I 1
I | i | 1
: I Intermediate :
" ! slorage X
| : (<3 years) i
; | . 1
' | Fluidized bed ‘ Planned . Treatment /. Production of Scrap-/ Metal |
| ;i fiuidized bed waste fuel | reduction agents /| f ]
| | A incineraton | cemenl | treatmentin = )
: | production blast-fumace :
| ,Mass waste" : -Residual i
| 1 material* i
| | 1
| | 1
| ' :
| \ e\ Residual material landil i
: : ouver, 2007 |

< MBT AlM H7|8 M2 & o4X| 2 SHE” >
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N
- 20099 7= AL EE #HU7IEC 5 AEHOA A4 E A

O d4aHe #H7IE F & 7% wo] AME AL A duE EFdLHE e

0 59 MBT A4 g9
O EdolM+= 467 MBT(307H), MBS(137}), MPS(37]) ZHE A A7+ 5,759,600 0]
AYEI A=
- MBT(Mechanical-Biological Treatment) ZHWE X = 7|AH EAH
3]sétal RDF 985 A4kstH 2 AA #Hr7le2 A3 Ad@Es] 2
ashste WY Ve =5
- MBS(Mechanical-Biological Stabilization) ZHE A= A #H7|ES AHETZH
o2 Az 7w FFe =9 F 7
- MPS(Mechanical-Physical Stabilization) ZHENM= SAATE AHESt H7 &S
Ax7IAN Az
O MBT ZHECA HESA My FAHoZ HIAY 5714 23, 04 &8, F4

238}, g2 Ad- 429 vv](windrow), percolationo] A-8&F 3 &

fu
d
X,
u| m{o

iy
M
AC)
2
(1%
ot

- MBT ZHEA AEEH A2 tAstE #7523 255 WHA A vidd
- WEsbA Ao HASEHT 13E/m’ UEE 4EE § Jon IS5 YA ol
Az7E
< 59 307§ MBT EHE MESY 3F +4 >
S Ne| 3 T4 Hg
E93(10~153 7|4 £38}) 55%
3071 MBT HAl 2343F, 90~120 mY/E H7|8) 21%
SHE A ATHEA A% 3F, ZI|H oHYst 5Y) 15%
dhA, K", A0 | 6%
percolation 3%

12. 'Mechanical-Biological waste Treatment(MBT) Actual state of affairs and perspective in Germany’,
Ennigerloh(2011.5.19.)
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O =< MBT Ennigerloh A|&oX 38 & #H7& TOC, &% DOC, &F=7}
Aol WigrIE A 2 vvtew 4

TOC in the solid matter DOC in the eluate Breathability 4

Limit values: <18 Mass-% <300 me/l €5 rnﬂ’qu
B
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]

me g TE
m

G
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- HE SR J%h% oF 40%011%1 ok 20% AEE %= & IS

- B, Ado

O MPS ZHE
9

IH7F AFEH L 4F 232, RTO So] #Zo] AH8H7|% 3

- o] MBT Al vj&7tA~e 59 vlE 7|2 533 A
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1. 'Integrated waste management of MSW across Europe Waste to Energy as a professional
route to treat residual waste’, Jan Manders Deputy President CEWEP, Houthalen Helchteren
16 October 2013

2. 'Towards a circular economy: A zero waste programme for Europe’, EUROPEAN
COMMISSION, Brussels, 2.7.2014

3. 'Municipal waste treated in Europe’, Eurostat(2015.7)

4. 'Managing municipal solid waste, a review of achievements in 32 European countries to
treat mixed putrescible waste', EEA Report No 2(2013)

5. 'Waste Profiling’, FhG-IBP (Fraunhofer-Gesellschaft zur Foérderung der angewandten
Forschung e.V.), March 2014

6. European Environment Agency (EEA): Managing municipal solid waste - a review of
achievements in 32 European countries (EEA report, No 2/2013). Publications Office of the
European Union, Luxembourg (2013)

7. 'Analysis of the EU Acquis and Bulgarian Legislation on the Biowaste Management and
the Residual Fraction of Household Waste, Part III Residual Waste Management Strategy,
Final Report — 10, Franz Neubacher, September 2012

8. 'Mechanical Biological Treatment Case Study 1: Ennigerloh Germany’, Report to IEA
Bioenergy Task 36, Nicole Jaitner(2007.4)

9. 'Development of mechanical biological treatment of municipal waste in Latvia on the
basis of a pilot-project in "Viduskurszeme™, Dipl.-Ing. Joerg Wagner, INTECUS Waste
Management and Environment-Integrating Management

10. 'Discussion paper on the use of Mechanical Biological Treatment(MBT) to treat mixed

putrescible waste', Wasteconsult International(2014.1)

11. 'Basics of MBT and waste management system in Germany’, WaMatthias Kuehle-Weidemeier,
Wasteconsult international, Langenhagen, Germany, International Symposium MBT 2005

12. 'Mechanical-Biological waste Treatment(MBT) Actual state of affairs and perspective in

Germany’, Ennigerloh(2011.5.19.)
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11. 59 H=A &l (uhnde) vF&
O & /1L Yozl & A4 158 A=) A3 ¥4 1,300 ha, 484 800 ha,
F 200419 (F 750%) 71+

o
O vhe FH : EFAF b5, FAAH WA FEE Fo| wpoler)z: AR Fu
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2)
A)
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=
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(SEEG) (Lt 2 o) (QIRAER)
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29 - 1200t Q2 BEEXR} |- dEimo|x =7t Xt
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5. 'Tokyo Super Eco Town Project Outline’, Tokyo Metropolitan Government

- 198 -



4 U $AE vl Tzt AL

1059 o225 750 Halgo] ok 24,000 kWh(2400 7} &)

3
g tg @ Ak vle] 97122 (60% CHy, 40% CO)E 712~ R g HAA=Z
=

& Apstel wljske A7 Hz ZAEQ

- EA FolzZEkgl AlxHe] ulo]Qrt2st wid <k 800,000 m’(2,000 7P FF
2011 71) A= S of 1,360 olitstea viEA 3 a3l
O SHEHAZIZY FTALIE(TS) Fdol AAA @#ET Fof upo]Q7b2 Aihko]
AAZ(120 m'N/E #718) Bek go] 4iHE(205 m’/E ¥718)
O SAEH7IEANAN H7E Aiete S47|E2 Az o]4tgerd 5000 & wlES
A F Us
forep| Fuel cells (MCFC) |
Desulfurization| i 1 unit of 250 kW
Gas holder i c oY Turization [FHs
Food base waste g ‘er P tower
: '-b[ Gas engines ]
Biogas i 1 unit of 500kW
Y o ; 1 unit of 250kW
: on tanks | 2 tanks of 1960m?
Digested sludge Troated
v water

Unsuitable refuse
(transferred outside the facility)

I Discharge of
Dehydrator sewagegwater
I Dry

v sludge
Dryer o=

> Transferred
outside the facility

T3 I OF EfR HIO|RItA AM 3F SEL

Methane

fermentation tanks Gas holder

8ol @7ta F2f WA Al

It

- 199 -



I A3k Fof

2-3. IH¥|A] Higashinda €2/ A A AZFATF ZAHE"
O ®&Ax7(Carbon stee)oZ THE A3lxE A8l SEH A LML AS7|3T
= g9l A2 A A E(CAPEX) H3

o|R7tAE £k I7%E BASte AR ulo] 7t nAS; AAHlS A5t

o n
¢ 74 &(OPEX) A3 2 AZF77 v

il

@)
\®)
=
N
rL
[
e
©
o
Mo
o2
ofy

O shrzeiAs S g

O sszeAst A4 vl e AE EF Aslale] wlolests A S

44 B 2 H2E F oesdAd A4, 2489 AR ¥ 23 vhole
Mg EHatel 25 AR AHEF

- S eAe] oF 50% whol et aE EFSe] 23HA wholork AT 60%
o1y Zoy

— q Effluent

Heat recovery

Wood biomass Co-digestion tank Bjogs upgrading system
Utilizing the biomass Generating
around the WWTP —_— renewable energy

Al StgElA| B SAZTH 7= HIO[R7tA d4 ASAE 88 2B

6. ‘Efforts for use of methane gas in wastewater treatment of Japan’, Sewerage and Wastewater Management
Department, Ministry of Land, Infrastructure, Transport and Tourism, Japan’, (2013.3.13))

- 200 -



4. A& F4E HlolQ ThAE AL

=X Bro|oi A

2-4. QAFIA WY nlo] @ 7} A7

QO YA : LA} Abenobashi Elr)d ¥ W ol Pavilion E}$

O A T4 Hde 3¢, g2Ed, Wiy 5 5 A wEHe S4E
H71EH 25 HFoA de gLk

O Aite wWg 7tae 72 X By ASE AREE o] 7|9k & ALE

O AT AL T A5} o5 Al S Bl W BR P
Hho] 9.7k AT

O A% $AAE SAE AVEY LA WS A Jol A A% woz
Yud Bagle

A F9 B AR 9ok 2 ZeAE AL AY

- AbdARE 2 ARl 1,3009]

O HzzA Fol AFA
=

b eAE HRe welw Basle] solxell Ea) ulel e
N Azgow 799
O &4E HA/NBol £HE A5 A5AY Azde LA G W BE
SES R IEOE

7. 'Urban Biogas System, Osaka City’, UN FAP(Food and Agriculture Organization of the United Nations),
http://www.fao.org/nr/sustainability/food-loss-and-waste/database/projects-detail/en/c/150860/

- 201 -



M1 A48} Eof

O 23 ¥ A5t FelHo] 3FHG A2WoR WEE
O wol9rkit EAIZbs} B sh AR, B D Ve Mule] FFE

\ o

[

(R):Kitchen waslewate
(®):Raw garbage
(©):Miscellaneous
wastewater
(©):Recycled
wastewater
(E):Electric power

(F):Heat
HIClo MX|E HIO|Q7IA A|AE Q= Q A7} Abeno Haruka =&l

© - b
Y |
{1 \

HTHITTE
VILERETERERY - N

(I

it Eat]

to the srgwer system

25 3 EtX] A ulo] 2 7kx3) AJ A0
O #A : & onle7d HEHol A= dHEA S|EA]
Kandatsu &3 T3 AlE(22X]$-2, Tsuchlura)Oﬂ Hio|7tx EWHE A

Q
O U= HY SAEHYE ulo]erts ZWETL 20154 39 26Y FEH
Q

U 13598 A& #H7|Eo] Aol ¥ 8000 m® oA Hlo]lertAT} AAEE
A <

O mlo]7tAe 71E AR (1508/Y)olA B2 Jd8EE A8-¥

O &71zolA WAE Z/E vhol9rts FUEAA dUo AHEH

Q nlo]e7ts ZHEE oUA g5 Z83 sfolBg= AJXHIY

O ¥ #H7E : 9 #H7IE, S 4F wHrlE, AF 7t ARE =5 dVlE,
T8 UEE 4E % S

O Wgh &g ¥ 7 Hrlee FHHlgtsto] I AFellA A

O ZHE HHo| Hxa AYHMinistry of Agriculture, Forestry and Fisheries)

8. ‘At the Kandatsu Material Recycle Center — the largest “Biogasification plant for food waste” in Japan’,
Swing Corporation(2012.4.5.)

- 202 -



4 U $AE vl Tzt AL

g2 Oleftet7| o S[EfX| HIO|27tA SHE

2-6. 3|E}(Hita) A] ¥}o] Lux E}-E wlo] @ 7p23} A] 42

O $1A] : & 2oJetdol| U= BERA] Hio] Qw2 EFE

O HA HAEGIE/Y), 718 #7148 #AZNEQRLIE/Y) 2 EH9A(6E/YE
He aste] AiE vlolertaz W) 9 d AL

O Azt 200%F kWh A4td A7 2 AHA] Al Aol A ALE-3}

- 170 kW 7k AR 27] o2 o 7,070 kWh 5 A4k

O Wg Ha(g4 T 23 F) I Hige A3 25008 AAAHIL HEls Azt
300% AJAirE|o] =3 who) AL&

O AT AdelA &4 LAY AgEaA] A

K
s
£
)
N
fr
il
=
it

uﬁ_l

2= QO[Efed S|EfA| BIO|O A ERZ HIO|27bA d4h Al

=

- 203 -



I A3k Fof

Utilization of
liquid fertilizer
and compost

" garbage Liquid fertilizer
24t/ day 2,500t/ year

KN X2 g
.[ Biomass Center ]

Utilization of
Heat and

e . - : B electricit
\ . =p ] = ,
- ) Wiiia - W Self sufficient for
Community sewage(2) ;\ ! dti 2':'". ;‘ i . electricity and heat in
— L need
S Water treatment Center year
& Sslu[:ge / \_. Surplus electricity is
- 14
dRY f=ieiin g
A= QO|EFS! S|EFA| HIO| QDA EHR HIO|QItA Mt SEE
house,office methane power welfare green house,
2 R fermentation generatio institution farmland
‘____...-P "" ; 5
hot waterﬁ
a digestive liquid
T . iq manure

e compusi
Mﬁu compost \
P farm products
F= - compost
i -Im'tﬁ!,’"‘mﬁ‘—* — '\,‘ ____ Sawmill,marke
M R solid fuel " berk
T ;“‘
"‘—-u.___h‘__‘dairyfafm ~  litter

feed o
m chip for paper

reed factory / recycledr

nuuse,ofﬁc ‘ paper wood .
BDF plant power plant pm{:ess
" garhage
e
oy = 4 =r
) cement ﬂ —puoiver
sewage plant lant eratitt—
L o= ™ chip for fue!

@F &@ —&  cement "

2= R0|Et S|EfA| HIO|2OfA EtRZ SEE

- 204 -



3 YeA e

© 0

g 5500 m® vlo] @ 7k AAbEte] 90 kW mlol I Z b2 EIHI(20%
By A8 =

4 U $AE vl Tzt AL

Astzol ¥ie]

H
23, # 37+ 2 9

o) _x_zl—oﬂ .L}u]] tg-

Ael F Hule AL

/p'

“Hopper”
receives raw garbage

Non-industrial waste

- Delivery: 14 business
operators in Toyama
city and other’s

- Discharge about 140
business locations

Industrial waste

- Delivery: 19 business
operators

- Discharge about 70
business locations

&

\.\

_/

P

“Automatic sorter’

‘MGT power
generator”
30 kW x
3 units

Automatically sorts and

Iverizes raw garbage and
| ”‘rmgnmatenew lastic bagy’,

/-"

A

Methane
fermenter”
Bioreactor

'\

/
[Reference) Created based on the material of the 5th biomass business strategy study team

=ofot R7|4H 7|2 Ho|ItAs ZHE

9. 'Anaerobic Digestion in Japan’, Jan Liebetrau, DBFZ(Deutsches Biomasseforschungszentrum), Workshop

Tokyo(2014.6.27.)

10. 'Recycling of food waste in Japan', Dr. Akikuni Ushikubo, Tokyo University of Information Science(2013.6)

- 205 -



I A3k Fof

TOfO SAZH IS A%x

2-8. 7tol Aol A& #7118 A4 43 A4
7holAle] + A& FEAS] Zhgrtetdd] = A
2] &8} A]2~®l(dry fermentation) : 10% F313

= % A H7E d 5E A

WEEA(CHP, 35% &8) &1 2 24oA & AHE
WA= =ollA HIEE A

o FAFE Tl 9=

8 (")
HE(TS), & 23}

O 0 0 00
o
>
_>|~1_‘
it

7tOIMIO] & 5& R7I8 HZI= M| Ald 4% 2 4420 HEE MEEE 22

—

- 206 -



4 A ol o 12z A

2:9. 7] ulol w2 B} A A3 A D

Q 27 : 377 d 9% v& A9

- 20119 3¢9 71FE QAT ok 1

- Hfoleu 2 Ry AlE 49 : 2005 2¢

Q SAEH/E, AIH/NE D SR oA Ho|L/tA2 MAS] A7) 166,209
kKWh @A = o] ZHE A 2] ALE-

- &3t & A= {14 BIEE AR

gafloF & H7|EFo] F 50% THAE] AZF vjgo] AZF 2000 vl A7k
1:11
A & ZHE H3k oA Astel] ALE-Eo] Xl v]-§ A7t

O mid ¢F 6,000 AA vIEE &, D T F&E i AFS-SHE= 100 EL=Z)

o}
- 10 FEt2 FA 9 5-7 & AA vlE A&

Septic tank sludge Shudge,
(i) ":>< i > —

= Recycling

: power generation/
- = heat generation

Human waste
(Ttiday)

Biogas

Household

food waste
(3.8tday)

Sorted
collection

Q7| HIO|QIO§A E}FR HIO|Q7}A M

11. 'Reference 4 Case Examples of Biomass Towns in Japan’

- 207 -



I A3k Fof

Separation of raw garba Septic N
households,
school lunch

Provision of local farm Ny Fermentation to produce
PO Recycle liquid fertilizer
mfzt,.::g piaT ;ﬁ mg i biogas recovery and liquid
hoissonolts & schiool lunch fertilizer at biogas plant
. S L

*,

Return to farm lands \/2/

as organic liquid fertilizer

A& SAQI} 3 Ooki-machi HFO|QOfA EfR HIO|Q7FA AA A|M

0

27| #7149 o=tz 27| XY 23t = AH HE HE 4|

- 208 -



4. 4 5AE Hole 7h2g) AL

2-10. Tho] Al (Daisen) H}o] 27} 23} A| P
O A : A& ol7|Ebd e i thol Al

O SANGSUIL-EN 2 Hlo] 97t~ ZHEE /)& A5z22 @83t S A4F o0l

(A2 717 ¢ 2013~2014d) 20143 HE 3 A2}

O Wy #H7E : A wEE (73000 m’/ ) B F4E 71 E(4,000 m’/d)
A
e}

Q @A nlo] 7t AJxEIS HEY], A =
A e

¢

A NEZ FAH

O 7t &Y A&2 AFolM Hasty] A F= toll A= A=

O nle] 72~ 2709 Otto 71~ M (2x370 kW)oll &3l 3|53 71A14 Ay R&
AHo=w Hed

O A" 49 dF<= viduH7E 71" ol AHeH

O 43} & =42 HFAY AL dAM AlHE o] Ak 7ARS A= 224

12. 'Biogas plant SANGSUI-EN 2', Krieg & Fischer Ingenieure GmbH

- 209 -



I A3} o}

L
1 'Y HIO|Q7kA O|f It MR, M OIAXIAIR QIAO|E H|14-155(2014.5.2)
2. 'Introduction to basic biomass town concepts in Japan’, Ministry of Agriculture,

Forestry and Fisheries(2011.2)

3. 'Bio Gasification of Food Waste and Organic Waste from Food Manufacturing Industries,
Food Retailers and Households, etc.’, Global Environment Centre Foundation,
http://nett21.gec.jp/Ecotowns/data/et_a-07.html

4. 'New Biomass Utilization Technologies such as Methane Fermentation and Pyrolysis’,
YOUICHI KOGA, Yokohama Dockyard & Machinery Works, Technical Review Vol. 44
No. 2(2007.7)

5. 'Tokyo Super Eco Town Project Outline’, Tokyo Metropolitan Government

6. 'Efforts for use of methane gas in wastewater treatment of Japan’, Sewerage and
Wastewater Management Department, Ministry of Land, Infrastructure, Transport and
Tourism, Japan’, (2013.3.13))

7. 'Urban Biogas System, Osaka City’, UN FAP(Food and Agriculture Organization of the
United Nations),
http://www.fao.org/nr/sustainability/food-loss-and-waste/database/projects-detail/en/c/150860/

8. 'At the Kandatsu Material Recycle Center — the largest "Biogasification plant for food
waste” in Japan’, Swing Corporation(2012.4.5.)

9. 'Anaerobic Digestion in Japan’, Jan Liebetrau, DBFZ(Deutsches Biomasse forschungs
zentrum), Workshop Tokyo(2014.6.27.)

10. 'Recycling of food waste in Japan’, Dr. Akikuni Ushikubo, Tokyo University of Information
Science(2013.6)

11. 'Reference 4 Case Examples of Biomass Towns in Japan’

12. 'Biogas plant SANGSUI-EN 2, Krieg & Fischer Ingenieure GmbH

- 210 -









nesx |

SX HEX J|IE L K] TR -eeeveeerersrersserssesssesases 215
0] e DR LS P B T T | m—— 296
Ol==dXl HEE - EH AHX JISAY| --oeeeeeeees 250
. HIEEE Ol=sdXl dSSH AX Ml Al - 259







L. steEeA dx 71sA

1 | 3K AX JI& 2 WXl &8

1-1. €38A 1z 984

O A Azz AF Bt A@E-sA)EH AR, ool ol n LA

QS o] 277 27to] FpeF

- AzE £HAS HAT Qo] 9AHew Aeste AT £ gon Ax
YA E v, EXNEAZ AEET 5 A

- &YA Az oA HIEo] Eol HAFF AuUAY = HF Az A
dad

QO £ A FF Alol9 B2 FH(EHA wH)l ) 4A AALD & U

- 8 A A 2 wEAge VA 2R A5 AAHY SYurt FrhE oo &
- €A e YA ARl 71E, ¥4 e AVw=gl o3 Ao B

O &¥YA 1P E(dry solids, DS) 2% 90%= AZXE 100%=Z A EHA] FF
°0F 6%, BFE 2%, NEZ 2% FEAA 7P
- YA HAZEE FES AT AAT F i dxd 283 A de=r

.
g E A8FS Folt WS stolokat

approx. 6%
can be
obtained by
thickening

=
-

approx. 62%
can be

approx. 32%
drying obtained by
dewatering

£8X| 5=, &2 HAX 2Ho| 7|o?

(E2{X| 2%0| AN 90%2 HAZXA| 100%=Z FHAH

1. 'Sludge Drying', A. Flaga, Institute of Heat Engineering and Air Protection, Cracow University of Technology,
Poland, 73-82, Flaga, Sludge drying
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SH A 2010 SHAE HEAHOZ UL HEZ 2%, A27oF 27%, wH
°Z 14%, 7)eF 16% A =?
b 3slE S8 A= vulE @ {U)E0] Zol HlgE AEHAY EEHE A4 =,

ARE BedA 22t

- ol WrlgzstE HEkag YA AR, haslE dEE AR @

O g5d &A= 1PFE(DS)°l 20~36% BEZ FEHo] 4 MJ/kg PIFte =2 vt
AEHHo g Rajrtsy?

- g8 EYAE AxE IFEE 90% ol &UolE LA WAde gl
AESH O FE P EM FiFo] 8~11 M]/kg(_/tioi}/\]) = 12 M]/kg(ﬂ]ii}/\])
o]l dxE FH&lT T

O str&ein Ax2 £8A 94FE Fo dER AHgo] 75

- A E 35~45% s AE 5 AAV|E ol&ste AA &AZvledEa ¥ E
60~90% <#H A= AZH7|EB400 kj/kg)d ETFALX Jlesiy nIE
85% ol welAe ArA st=st e

- s8R dxe BT sHCE S9A ALY, 74, dFAgAIAAA A g
el mEt gEkAE £ A 54 ste Adxvls AHEo Zad

Transter
from Waste 1o Product
by
Dewatered Sludge Dried Gra nuleq
- Sludge Drying I r
v -39 D8 * DS
v Slicky « freeflowing
+ Caloric heating value «  Caloric heating vale
<4 MItkg = = 11 MIkg (igested)
, == 12 MIkg ( non-digested )
¢ biologically active
{ digestion processes ) * pathagen free
*  hiologically stable
1522
d=
2. 'Energy efficiency of sludge drying processes', A. Leonard, Laboratory of Chemical Engineering, University

of Liege
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)
]

ol whe} grerg?

b rtolEekele thewt ol A

T

3 89lel B
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3|

22 Az
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A<

CESI s oy

A

PR Y A

ol

AAE 27 13
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= 90% ol
A ATk A H

al

5] v S &
RMjdoaK | E 010 OH
T ok 27 pue
K KR B [
™ [dosdoH 5 <o R

e S DY

o (@]

x4
o o op 2 &
L5t | st Ll
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o o 10
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{ JF B0 K
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oF —
ol =
Wl 3 | g
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Mgl er | Mg
<+ S
(o] -
S| 0 o o
AN_. ol 0 10
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B 6o .
70 31 N
0
o | 5 4

71, AL Ax7(AH A

S AZAA HE9 30~35%FE F=

o] meh ey

=

o 974
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L. skrselA Az 71 AL

O A3 Hx ANHE 2HY =9 dx7], 53 1x7], U (pneumatic) Z7]7}

paddle 7x7], hollow flight x7], 23 Ax7]|, =3
multi-shelf) 7Ax7] Fo] ol
]

- A Ax7IE R 2 wAY fPETE v 37 2] Aol dxEseAY

—~

AFAZI] AolAE Bgol AL
s

N
—

O U#¥ Hdx7le BWE Ax7], A4 =% #%7], Flash AdZ717F A+
- AxEre WE Ax7)7F 5-30 kg/m*hE 7 T3 dUA LW FS WE
AZ717} 700~1140 kWh/Eo. 2 713 2S
Dryer types
| Convection dryers | | Conduction dryers |
/\ v
| Direct heating | | Indirect heating | Indirect heating
Hybrid dryers
| Convection dryers | + | Conduction dryers |
Combined dryers
| Convection + Conduction applied in the same dryers ‘
&2 Ux7| |/¥?
< By Ax7| fyw 457>
X £ Z{xX I4X| AH
LESTEL 2® uel ax 2= a2
(kg/m*-h) (kWh/ton)

HME AXT| M o AX 5~30 700~1,140
PES=E= M Bl AxX

i P, 3~8 900~1,100

=7 (U= 54X @S A 28
Flash Z4Zx=7| M e A=x 0.2~1 1200~1,400
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IV st

Wet sludge
Solids: 10-30%

Ak

Dried and
treated siudge
Scolids: >20%
Duration: 1 hour

ot air
nptireareulaion

Air Heater/ Heat
exchanger

A=7|, BioCon, Kruger(USA)”

HBE H=7|, HUBER(ZHE —?—ﬂ, Bl 4|2)? HE

2

~ O

o ¥ (conductive) X7+

2

A
do

&%= Thin Film A%
Paddle 7A%7)7} 800~885 kWh/Eo.2 714 A&

A
BN

4

< MEY AX

23 A%x7], Paddle AZ7

717} 25~35 kg/m*h& 7+

' Air Condenser

Drying air out take
! recirculation

, Thin Film AZ7]7}

w3 ouix] Avlge

N Uz &5 A& O X AH|
AR o & ox I:él-lo
22 HAX 10~12
ClA3 HAZX7| M HQ HX 210 855~955
(AXZPX| 2L "
Paddle AZX7| M HQ HX 15~20 800~885
Thin Film
AET| 22 AX 25~35 800~900

ClA3 A=x7)?
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L stegdA Az 71eAH

QO £9% AX7|Z Thin film AX7|A 194 Az F WE Ax7|dA 2GAZ
Azdte A2EHE e
- YA EY A¥EHE oYA= 700~900 kWholal 05~4 E/ho £&2 =2
nzxd
- 435 A" o g ouyA AuHE HLFE
O HYE Hx7le 24N S8AE dxste 7=
- B YA AHIEES 30~200 kWh AEo|v} 382 =3 A 1,000 kWh7A]
wobd # 9le
- Hesting system (ofl or sseam) P
1
U{“J) A 1 ]
&2 Alr exhaust f
f—e- Vapor recovary
5'“.'59"' PUTIE e : l Re-heater
Chopper
] Post-condensaer
ranules ®
Cooling effluent
or haal expon
=3t AX A|AE(Thin Film Hx7| , #E Ax7|)?
m‘\"‘v.-f_?
é}lSun ZE
1 -\I“QS.
i Raﬁecnnn Exhaust Air
( j ﬁmnhnum
Dry Air —— “— Diry Air
Sludga

£2KX| EfUY H=x7)?

- 221 -
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1-3. €8 A DX YA &M 2 && JHAH<h
O €d9A dx AAHY HA AL AXHE, 2X8E, 19 &olA, 7I=9
AHE, A-olEe] goli, 184 A== mEs)or &
- YA AR AUA rvFe YA Fio uet 2
-8R Az 18E WE 7Y A FEF71Y AHgo] AGE
- &8 A g3 e wEl 1 E 20~35% B5FSE R AAo] s
- EHAE HAE IFE 18~20% AETMA g5 F AxA A FrdaElor 3
O &8A AZ F4 oUA aulFe Ax7] #+98, 4935 UH, 7l2-29 78
dY, £8A 5 et 24
- 2R 97 ARE YA AH|Fo] Zol ulo] oyt Atz HY W ARAA
H L AFEsle] &8A] dxo] 2o FHAE AFEFS ZojoF g
- X ARIPE AAGE A dxe] B8 duA AHEe o 19 B
0 58 A Az ZRE wlo]estas Agstd LIE 25%2 £¥A 1 m’
AZA 13~1552, FAAdE5Z A%A 21~2652 Fa 3P
- BEA A £ A AFRVE AAEE AEHRAE AFRALR o5 Fagls
- £8A ARAE SV YA Aoz AH By $55 dUAE 345
AAHEE 5 A
- W &R AxAE A9z AxAE A 9 YRz duFes s
= s
< IHE 25% 2K AZA| Q3 oHRY >
O|4X|] AH 7 cHE nd=E 35%INK| dAx | ndE 95%INK| AX
=9 It 1HE 120 300
7|04 K| kWh/t 182 30 50
2 1E 320 SHUR 100 L 22 7HEA|
O oA AZ vlge 75%E duA WEoZ iR AEFE Hrstee Aol
BEH 97
- £8A 27 1Y E o] FEFE Ax "l o] HolR
- oA B Eo)7] Y& A 2 XzAY HAHSr sty dFge 4
(Hol 7t HE)S A8 Wl A
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L stegdA Az 71eAH

ENERGY COSTS INCREASE

Maintenance lnvestment 2003 o pantri il 0]
i 134 20,00 _ 100%
_ 5004 L7y
o 2
Oper:‘mon ?’_'- 10,00+ L E% o
M § 500 A o5y, :
o 7 | o
£ £
5 000+ L% g
[+) o
© 50 1 oy ©
Supplies 410,00 50%
», 0% 20% 18% 15% —
Energy Solid content %08 %
75%

(i D. Permuy, ECSM 2008, Liege, Belgium
5% §E1X|9f Host 16HE

SPX| 9™ HAX H|E 2:?

g 2
=l

O =% Memmingen A o= mid TE SHAE Axst=H €A L3814
oM LA nlo]ertAE dPoz A4

&% 71 Zx7|(Fluid Bed Dryer)E A|tE 1.589 =o| oM dx

g AR E AHEE

| Dirying of 10,000 t Sludge per year

CoalHired power station

Digester

Storage silo
100 m3

¥

digester heating |

Drizd granules for

Bingas Green Energy
Production
Fluid Bed Dryer
1.5 th water evaporation
Thermmal il boiler m

Environment & Process
=9 Memmingen X|Y &3{X| AZX A|AH(HIO|Q7tA A ALR)?

Q W7ol HMY(Tenneville) X FolXe 2R Az H7|E 422+F 26 dgow
A8



IV shzeln) ol

Energy Yield vs. Consumption

(M3 per kg of ravw biomass)

i
8 combustion combustion
b . c .
4 4 — gt 7
-3
Eg
)
: N
0 ! £l
2 Lvood /Tgno celuosk municpal waste 8 % )
Y
_4 E ‘a
% T a 0 f— T
\ f <1 viood  gno celogis municpal waste
10 @ E
b Negative global balance| 4
4 o
-6

AN Ed& GuIr|E 353t

i

7] 3 d Al (Hereke) A FoA = AHE Z
A Az dYo=z A
Az7E HME Nx7|2 A 558 Az £ dlo] Airg

Y e AHEHE JdUYAE 1.25 HESE iy Kt

8 A T 4
oAl | 2|7} ol AAA o] Hojg?

oA g5-dxE HAsE A YA LMo Fotx EeA] S I
el AREE AUAE 04 HEE AAA Jde 7E0] 2 F S

A Adx 7E/MER JFAZgAE W AZ YA AdeA £8A dx

4 7% 4

A=A HA3} el ARl ste 2 A Ay A JNde] Dot

ZEX| HUZE OfHR| AH|ZMAZY 2K SAZ AHSA O K|

>

1-4. €A AZ7] FE AA 2L AF

O

LeA 1P E0] 45~65% FEolA BAATE FEHZE Hol dxT|d DEkgol
Ax7] 174 o] Ho| Ax7] a&o] Astd F 2

ol & HW‘M A3l AXEHA(TLHE 90~95%)F &
T8l nFE 65~75%% EAE AxVo FHE

AzseAg greyAe ERo SeA Wholsr} s Bz 18

l

4z K
O
i
I
OO
OO
(@»)
N

oL
o

i
)
ﬁ
r{r
ol
ol
&
[
o
N
o
oX,
J{m
oX,
K
)
>
]
I
o
N
_O|L
N
&2
o

sdol 4Ash MBAQ naA A}%Eé e



brseA Az 7%t

5]

1.

e

Ho

tod 7=

g3

B d4=
FeH A9 AxEHAE
A

i)
=

R

=
ALE

]
Fel A

5]

]
Foll At =l A%

ojn

i)
WA

ToR

X

=0
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IV &4 2ok

2 | olxadXl AMAX JISAH

2-1. HUBER & Y E AZX 7|&

O HUBER F& ¥WE Ax7|= 25 ® dF% &4

Az 71&9?

- GHHEA(CHP) Al=Ee] Y242 S8R5 90~130C T22o.2 1508 A= A%
-HE dAx7] 22 58 2 A4 7leel Fete vlo] 2 a1 A (biosolids) A A
s

O HUBER & HWE Ax7] A§o=2 HFsl7] &olgt &7do] FH Y dx&HA

=
kol 7he g
O T& WE AXV2 1¥E F&F 65~90% WM AdA Az 75
- =9 A Aol AR V1wl 719k #Y flo] A5HQd AeeAe] Jhed
&

o] ekd $o] Fhain] el whol & BE

1. N &2{X], 2. K| & H
4. 85 £2X| o|F(aaF 7H
HAZX7| 0|5, 7. HUBER &2 HE ZHZX7|, 8. quenscher, 9. = HXI|A|
10. HiE37| HIO|QEH &3, 11 HiE 37|, 12. AX £3X| HZl ZH|o[of, 13. A
HX| AL Z, 14. 71€98 24 22

o T od

3. 'HUBER Belt Dryer BT', HUBER Technology(www.huber-technology.com)

- 226 -

ot



L stegdA Az 71eAH

Ze A 2E7F 70T o] el Ha 30 o4 FAA AdEA 2ag?
Le A7 HE olF F 1FE FEFo] 70~80% EBEHWA Fo] = A Y
Ztasrt AzpEoe] £8A &7 70T o) oz 37 2xrth ozt ¥

59 Bavaria 7 T4 =4 YETEE(Ingolstadt)oll 2005 8€Y 27]¢ HUBER
2 E 7% 7)(KULT BT 80)7} 415 o] %755421%3’

A 24 557 dudV|2RE FHE 58C A= 242 &8AV dxd
272 % Bl E F7) 9% ALSvbsl elA AelAdel B 3EE
EHAE IFE V7HA] dxE o] 272 A Ai4E
209 Azl £ A7E AF 12,0008 Y=ol 1FE o] oF 30%A oF
0% FopAEA Hzg?
AZE SAAZES 80004ZHE33Y o4 o] Ao <l(line) & Hu BEwEL of
600 kg/holil AxEHA AA S5+ 900 kg/h BEH
Klarschlammtrocknung mit Abluftbehandlung zka
Sewage sludge drying with exhaust air treatment vk s
- ) entwassertor Klirschlamm
vt e e
 Dickschammpurpe
ickshdge pump
 Kederamperartocine
i
0 lut
el air
 geuckntr Kischboon
ind sewage e
0 Wascher
ke
0 i
BMMH
0wkt
ciaaned wabaust ar
vl Fo] W (Mooresville) x| 9o] AX¥ HUBER WE X7 F2O0=2
Azde AAE 2HEY

ZHE HE AZX7]2 mx20 m AF WH)7} 27 Ao S

HAA7IEE FHHE HAYE of 5CY 245 T8t 1z 37|18 dusV|=
%3

= O
=
AZ & UAYE ARSHA Lols vggE AME/}S5E

- 227 -



IV &4 2ok

FHNEE S¢o2 A= oF AV AWEHI Ax7] wEvties 2709

M (air washers)2 2]t} ot Z2 A A

- v Fo A (Mooresville) Aol AX¥ HUBER HE X7 oA &&0
Fol Hl§o] &% ola A AFst AEAE Fxo] ol

-9 M &dA A vgel BE Fgg

O =9Y Backnang A9 3l-&Ee|A] 71X ZWEA HUBER ME ZX7|E 20104
AdAste] A3t 16,000 A oz A Az

- £89A Azxd a3k duyA= A Hbo] 1 E (bio-fermentation)
19

D E WSS ALEEI(E 8507 kWh) HlolQutE ZUWEC]) kWh B 3AE
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L sk dx 71 A

O HUBER ME Hz FHL FAduAs} ANxgoer WEAZY], vlo]A=
7A2E]9 (100 kW A A4, 1 MV 2E7A dx7z 748"

- AP = 4% SYAE VA B F A= 25-30% <HAE dxd 1d =
65% AZLHA7} AAE

- AxsHAe 2ARAA ALsa &7 G2 BFEte wholag JiaEHWeR
A71E Aiksie A5 d& Zﬂ 719} 2z}7)o) GQo g FFE

- HAFHo2 24A A e gt A28

sewage sludge 4% DS

dewatering restment |y residue
] l exhaust gas
filtrate
sludge
& approx, 25-30% DS
_ - : sludge
shudgesio dyer | 65%DS
{. .
pre-heated
SRR ash | bumer air
phosphate recycling e
5T hot air
wastewater heat - .
for drying micro gas

turbine

fresh air

HUBER HE AZ7J| £2{X| OfLfX|z} AJARY

energy generation
exhaust heat I @
for dryer phosphorus
thermal recycling
energy

L

raw sludge dewatered dried sludge incineration ash
4% DS sludge 65 -70%DR
25-30% DR

SR |0 RS AJA" M| CHAY

4. 'Energy efficiency of sludge drying processes', A. Leonard, Laboratory of Chemical Engineering, University
of Liege
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O =59 Straubing X HFA YA LA @74 E8ix Ay 2 g F ujd
9,000E 2] <& A7} AA=E?Y

- AxEHAE 1,020 kWh o\ A Akt 2 Ad & =
=

o}
ZWE Gl AHEEH UeA 40 kWhe AZ4ERE Ao ALY

olUA ARE s APALe WEAZY), 27, wolaz shaEwl

- oUA Aoty g3 ME AR AFR P 22 Bk 4B Ye

power generation

HUBER Belt Dryer BTels

sludge tank
approx. 25-30% DS

(| bofiter

sludge for incineration -
approx. 65% DS . exhaust heat utilisation

exhaust air
utilisation

ash output (1/8 of
original volume )

incineration

4 -
=9 Straubing WWTP 32 2{X| O X|3F AlA 719
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1. st5&e1A] Ax 71 AH

2-2. Dorset €3 X AZ 7|&

O styEeAe dzxste] AME 4y Fol dg dE= Agd & U

- StrEsA xR F agEo] 90% o]l Ay duAdeR AT e
- Dorset Green Machines B.V. 7]7]& 20~90 C #7]& AF&3lo & dzgo=z A

2% 5 AS(AY A Haw)
[e=]

AR AAE ARAEDR A5saAE AxT

ZE|o|LY HZAILY

5. 'Drying’, Dorset Green Machines
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IV a4224 2o}

O Dorset AZ7|E Y 723d ZHolEV dAFE ZAnolo] AEYD

g3 F71E wolsd & A9}

Dorset Z1&7|”

O Dorset A%7] ZAHolo] WE ZFAdo] =7 Hoz ol A=
A7} BujEds Az 2 olsg”

- o] FAANA gk TV xR wE S0 3

N
Aol A7, Ax7|AA4 9% drI=2 F71E olEst7] sl
] Agde A

&
Hgde A Aol HAistHwA B3I Fy) 5] FE}
o
=

- AHloly Ax7] ¢l 7] AlH Aldo] AAE 5 e
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L. steEeA dx 71sA

)Y

Aol 4E HZX7| A 0| AX7| ot 27| M 7|

Al A A% vl

)

b
4
oA

O Dorset stF&€8A] Ax7|E2 AF HFE
Asi, o wE7t2~E AR 7 Je A
- Dorset 1Z7]= oUA ABI7F A3, ARG A Eaglon & A58t
b
- ol9ex gad A= S A glo] dx
]

WA o] A o™ Dorset &7

2-3. Stela €3 A A WE AX 7|&

o] IFHE oF 20~30%9 &EHAE S5

Ql',
&
|
i)
N
il
J{m
i3
2
it
oX,
ot
N
fu
2
i
ﬁoll,

QO ZHolo] MER s5&eA7t ARy HER AH3 ojFHuA Axg

- "E o] Ax"e o) &x| whEE, duE, Y48 (centrifugal stress)©]
#43h4

- A" WE o] BRAAN HEF FE7A AdxH

- Ax TN Y A AT AP 292 24E e

6. ‘Low temperature belt dryer for sewage sludge', Stela drying technology
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O Stela A2 WE Ax7|ef x| @Az AT 2 FFo] 42} A=
Are] 7

- ouA A wEvke Aed
w7t R g2 A As

- ol9 Ax7] AAE e Aolold doo] wet v ME Axr7E dAE

2= [e)
‘TS)\/]\‘EF

Aol AT ABHE £ L FA

N HE HE7| A|AHSO

O %, HAskx, wlolorts, 28, WEl2, A% 5 OFd uAe] s
2~ 0]06
T M|

- €342 dyA &&o] = A 3 EUEHHOSE AXT] WA =T}
=0
S ]

- Wi &7k R 97 Ja 257} grof o wjEo] HAsH
O £ Ao EMH0) 1 kg F2¢l 08 kWh FolUA7l 22 A7|oyA =
0.05 kWh Zn15°
- £ A FE ¢ % WY 100~25000 kg/holal &) wel WE Juz}
==ty
O 2013 E]7] o]zv|Z A9 HFH FHE AT 25000 kg/h Eo] %
He ol BE dxr) TAES} AAHULO
- °F 33,000 kg/h €HA(LFE 23%)7F AXZHE A3} 7|72 o]
- EYAT T BYoE JFH Axy] AA vuld o5 A EHlE

- AZTA TEE R% ARSHAR AXRE

ot
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uZ
w377t AE7| WA Zo|2 33
AZX 37l RENO2 HXE =3 37| WS Sof ©A2 3|9 ¥
S2R|E BIEIOIA M52 OSE|BIA HE XY B 224X| 59| NS AX B
Zotel 23 37|E STELA FMT|0IN
Stela H47|0) XSO HiZIIA S| A4t

vk wnN e
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ko] Wol doURA| AHIFS Haslslr]) Y3 e 3] 3 A|AHo]

3 7]& 8 wE7F2E 200,000~300,000 m’/h LA E Y B A 2H
=i

35E SE5 AHE 5o w2k IHE AAYY
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‘Sludge Drying', A. Flaga, Institute of Heat Engineering and Air Protection, Cracow
University of Technology, Poland, 73-82, Flaga, Sludge drying
‘Energy efficiency of sludge drying processes’, A. Leonard, Laboratory of Chemical
Engineering, University of Liege
'HUBER Belt Dryer BT', HUBER Technology
‘Energy efficiency of sludge drying processes’, A. Leonard, Laboratory of Chemical
Engineering, University of Liege
'‘Drying’, Dorset Green Machines
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. 'Energy from microbes for drying sewage sludge’, Siemens
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