





CDI Mlo|L} 2012-32

X|2X} H}O|2 7}A =&

[ ]
G’ =yuc  ORf 4w






N @

{H

-
o

KJ

|/\I
Al

35

M

- =02

K0

=
ol
=

KF

«J| A

ol
0D
!

I[d
o0

0

K]
i

Bl
a)
H
B
uir
51
%0
H
30
&0
K10

M

=P

}

=)
ZANDER RENEWABLE SYSTEM E¢Zi0l& =

A

HHOI 2Dt

Ol et

[

i)l
0
KI0

0
Jo
0
=

il
[0

K
o1
<
X0

N
0

I
ol

ANNABINI & 4 8l

0l

- H2






DA = |

o]
160
{Hl

Ild

0

il
[0

Ell
a)
T
bl
uir
"l
KO
-
0
)
Kt

10

>4
m






oH
40
Hl
o
2
o
HL
|
2

HHOl271A% / H+=Mdl3E

eSEHE WlxAL X SEHAIEE JIs¥Y

2012. 06



2427 :
3371 2 12t !
&34 1
Hol—.“_i_—g'—lﬂé/\]. -9
=443 2
ol @ 7k~ FWHAA - c-rereeeeeree o0 3
A gHEN -ocereieeeree e 8

AAAZTA -rvereee s ]

7} Kens Food HFO] Q. 7F ZalEA] AL« e vevrnneeneeiinaeenenai]]
1}, Wayland High School Q 3225 @ A] A« «vvvvvnvnenrneneninnnia]f
t}. Gillette Stadium Q. B GFH A AL e er e ]S
2}, United Industries AFGHAFA 2 A -ovvverrenereee 20

0.

o
T



1.7 2

Hin

w427 2 7]

o]
=

714 vto) 6. 7}23}

i <=

® I

= 9|

o] afj A&}

7,

N

7]

]

K

27 (= A))

=7}

A

ZO

.z_.E

2

F

O &4

* /iyt (Fredericton)

e U|=(Boston, Malborough, Portsmouth, Meriden)

@

2012.05.29 ~ 2012,06.05 (6¥+8¢)

7F

&7

=
=



7tA3F 7145 FH 0 ADI Systems

H 43 2] 35 : BioprocessH:0

o 97
27} 2 2 % 'E
05.29 AT = Seoul
05.30 Toronto =2}, Fredericton ©]%(H|8)7]) Toronto
05.31 ADI EAlulg | 7yttt — vt 2}gFo]s | Fredericton

Kens Food @7]|ASIA| A A]ZF
06,01 . = e - Boston
Wayland high School H|=*2|A|Ad A]ZF
06 02 Gillette Stadium H|=* 2 A|A A|ZF Malborough
. BioprocessH,O H-A}u|g Portsmouth
06.03 United Industries A]ZF Meriden
06.04 ol JFK F+83F3 &g New York
06.05 Rl A LA &5 =2 Seoul




2. HO|R7IA 3¥ A7)
7 B4 e

e 3JA} : ADI Systems Inc,
ZF A L (EA}) 370 Wilsey Road Fredericton, NB
E3B 6E9 Canada

e S H|o]X] . www,.adisystemsinc.com

* HA7|=

> Anaerobic : ADI-BVF, ADI-Hybrid, ADI-AnMBR, ECSB, UASB
> Aerobic . ADI-SBR, ADF—-MBR

o A : AANA 307= 20074 o4 HA|

« 7t} Frederictono] HAFS 31 9l ADI Systemiib: 1970
U] =26 d7| 4430 ReDE Ao = 197940 A HA =

HE AES AlstR=

c AR AAA 150704 ol4ke] WlgashA ATt 5074 o] 4
o B4 AN HHS BRSkT e

» ul=olRl 65714 oY d7IA astAEE AA/AEEH =

* ADI Systems A}GHY

» Environmental » Structural

» Mechanical » Laboratory analysis & Testing
» Chemical » Architectural

» Electrical » Design

» Instrumentation & Controls » Geotechnical
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@ ADI-MBR 3% E7
e =% A3z ¥A]9] Submerged Membrane
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« 715 2 ¢l Membrane A& 7%

> Membrane tanko|A 7Fe St ¢lo] [HHSHA Az AlZF

(ho] 27148 ol gat Ui AlXWA] 1 8)

3 = BOD COD TS T—N T-P
A2l as 99% 95% 99% 20% -
(5 ADI-MBR &7]|A3ZFA|A A XAl A
A AR =7F A 2 o A=

Minute maid/Coca—Cola USA Juice/Sports Drink 2005
Masonite Chile Chile Door Mftg 2006
Les Aliments Bari Canada Potato 2006
Ocean nutritions Canada Fish oil 2006
Methanex Chile Chile Methanol 2007
FMC Philippines Philippines Carrageenan 2007
Hotel Explora Chile Resort 2007
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A AR =7} A 2 o AAE =
Masonite Chile II Chile Door Mftg(Expansion) 2007
EastFork Biodiesel USA Biodiesel 2007
Kens Foods USA Salad Dressing 2007
Golden Flake USA Snack Foods 2008
MillerCoors USA Brewery 2008
Hung Roa Chile Resort 2009
Kraft Ukraine Ukraine Potato 2009
Jose Cuervo Tequila Mexico Tequila Distillery 2009
Old Dutch CAnada Snack 2010
ADM Columbus USA Ethanol/Fructose 2011
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e J|AY : BioprocessHO

® == 4 ! 45 High point Avenue Portsmouth, RI 02871

e S i|o]|X] . www.bioprocesshso com
e H.97|% : BioFAS MBBR, BioFLOW MBR, BioFAS

SAGR(Surmerged Attached Growth Reactor)

* USA, Portsmouth®]| ¢ %3} BioprecessH,O+= A7t
Adg# 7l W= Clarcor 159 AGAEN, IFWH A A
o gl Us

A2l 7]|<«, Membrane H8]7]&

* PECOfacet, Baldwin Filter, Total Filtration Services, Clark

Filtration 59| AGALS RG34 9 S4 A8 34k¢)

1} 29 A7) (BioFAS MBBR)
O AYAEE
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@O A7
o 9 Z| : Marlborough, MA, USA
« X2 t)A; . Salad dressings and Barbeque sauces
€% 1 500/ (HA AE&F 400&/2)

« A2 ZH : ADI-AnMBR ZH

@ WA A
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Membrane tank % TH Flare stack
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Existing
Building

BVF Efﬂuent

ADI-BVF

(2.2 MG)

(B

[ ADI-SBR
\ (0.35 MG)

“Raw 1Y Final Effluent to-
—-Wastewater, Municipal Sewer

Ken’s Foods Inc. ———
Site Plan-of Existing ADI-BVF + ADI-SBR Systems and New ADI-AnMBR

e« E 248 20019 ADI-SBR 37]AZHOoZ ALy 7|2 g
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S AFetP oy, AHelgFo] Sk §XEe H|Eo] o}
Ao wa} 2007~2008WE0] ADI-AnMBR &7]|AxslzZH o=
= 7]1%& ADI-SBRZE ¥4HZE ¢

g WA AlFEAS.
S =!
— Y

o A=
o = o
-2 &8t =

To BVE“Reactr i
——  Nurient MgON)
(N)Tank Ak
v rom
£Qond Sue
y Reactor
ik s [ Fesa Pumps
q | 2@5M
-
i (5 )
@
e
OIL SKIMMER NUTRIENT SYSTEM :mlwﬂ"é?ﬂ
roe-foating il f0 FOG tank « dissolves| chemionls  EFe
soFLTER 8 v bagged dy BVFedigestor cover BVF*DIGESTER
1430 scim fan. . o
# allows for blending partial
*biofle onsits o alayer_ dogradation,and peuralzation_ MO(OH),ALKALINITY SysTEY 10860 flre or buming
e red iy or
ot e et and pH in the BVF= odor problems
e +covered 150,000 gl tank dgester
. *75 hp boiler
it Fo reduction d aerobic siudge.

Ken’s Foods AnMBR Operating Results
(First 10 months)

Parameter Raw AnMBR
‘Wastewater Effluent

Avg. COD (mg/l) 33,600 190 (99.4%)
Avg. BOD (mg/l) 18,000 20 (99.9%)
Avg. TSS (mg/l) 10,900 <2 (100%)
Avg. FOG (mg/l) 850 -

MBR Effluent 8 4 , Biomass

<30 mg/l BOD = Y 25-3.0%

<1mg/l TSS eelide
85% volatility

Pilot system operated for 70 days

Temperature (°F) 77 95

Exhibited a very low rate of membrane fouling

Provided consistent, high quality anaerobic effluent

Membrane cleaning frequency > 6 months

+ Ho] o7k AYAL

L S9ICOoD | KECOD | M7{ COD | M7 COD | 7tALAHZE | JLAHIMEE | JIAHIMS
= (mg/L) | (mg/L) | (mg/L) | (kg/d) (ft*/d) (m/d) | (mw/kg)
5/01 27,763 2,653 25,110 10,044 221,739 6,277 0.62
5/02 54,774 2,775 51,999 20,800 346,694 9,815 0.47
5/03 39,463 2,919 36,544 14,618 390,118 11,044 0.76
5/04 37,388 2,860 34,528 13,811 437,465 12,385 0.90
5/05 33,554 2,937 30,617 12,247 444 227 12,576 1.03

-20 -



5/06 | 40,949 | 2992 | 37,957 | 15183 | 429,731 12,166 0.80
5/07 | 40,248 2,738 37,510 | 15,004 | 456,678 | 12,929 0.86
5/08 | 52,331 2,609 | 49,722 | 19,889 | 448,316 12,692 0.64
5/09 | 41,345 2,981 38,364 | 15,346 | 421,410 11,930 0.78
5/10 | 44,864 | 2,843 | 42,021 | 16,808 | 468,819 13,272 0.79
5/11 | 40,949 | 2,992 | 37,957 | 15183 | 421,854 11,943 0.79
5/12 | 32,403 3,074 | 29,329 | 11,732 | 426,955 12,087 1.03
5/13 - - - - 408,702 11,570

5/14 | 31,776 2,858 28,918 | 11,567 | 344,418 9,750 0.84
5/15 | 39,918 2,911 37,007 | 14,803 | 366,867 | 10,386 0.70
5/16 | 45,585 2,461 43124 | 17,250 | 370,736 | 10,496 0.61
5/17 | 29,989 2,705 27,284 | 10,914 | 360,952 10,219 0.94
5/18 | 37,992 3,007 | 34,985 | 13,994 | 396,556 11,227 0.80
5/19 - - - - 412,140 11,668

5/20 - - - - 301,985 8,549

5/21 | 23,312 3,003 | 20,309 8,124 | 257,524 7,291 0.90
5/22 | 44,016 3,187 | 40,829 | 16,332 | 426,814 | 12,083 0.74
5/23 | 52,660 3,135 49,525 | 19,810 | 460,508 | 13,037 0.66
5/24 | 49,483 3,252 46,231 | 18,492 | 563,049 | 15,940 0.86
5/25 | 57,604 | 3,580 | 54,024 | 21610 | 581,048 | 16,449 0.76
5/26 | 74,299 - 74,299 | 29,720 | 302,321 8,559 0.29
5/27 - - - - 238,173 6,743

5/28 - - - - 227,306 6,435

5/29 | 28,322 3,245 25,077 | 10,031 | 304,124 8,610 0.86
5/30 | 50,589 - 50,589 | 20,236 | 411,227 11,642 0.58
5/31 | 51,856 - 51,856 | 20,742 - -
7 0.76

_l_a
[-‘O
1o
Q

. 5/1~5/31 7|7t & ODZ=A 9 ufo] 9 7}A HH¥EF Datas

HAES & 23 %L 0.76m' gas/kgCOD2] H}o] Q. 7} A7) HHAY

T Aoz A} oJutA o] WS89l 0.6m'gas/kgCODS
(@)

o o 3
a7 Aslete 94 @744 Ao wy
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__I.L

HI

Zone || within

Zone || outside
SE 2 (mg/L) 5 10
TSS(mg/L) 5 5
Turbidity(NTU) 2 2
BODs(mg/L) 10 10
TOC(mg/L) 1 3
Virus 5-log No standard

® @A AR

2™ Anoxic tank

R/O 29 A AlA
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BOD(mg/L) | COD(mg/L) TS(mg/L) TN(mg/L) TP(mg/L)

HI

Kens 15,000 28,000
foods(0O|=2) ~40,000 ~74,000

St=E2AE 130,000 200,000 150,000 4,000 800

O

AFAFZ Al Ao ZE3 Pilot TestE T3 Y5 AN
Zhol 2 QI EAAE MAY oVt S AOE AEH
Kens foods H}o] 2 7123t ZHE A HoA =, HAH <HF
5 Edvlol gy gHAH|A Ay = 7|2 W&t
N2ElE zk3a Q13 AA AHeAldo] " stE o] glo] vt
O|QIEH EHAA JIEHoRT FEI IJHAAY 7%
Aoz Ay
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STHT SARRHIIE HIOI2TIA LKA ZHAI
Membrane& 0I2%! HI0I2IIA S S¥ANM

2012.06.28

m Zander Renewable Systems, LLC % KOLON GLOBAL CORP.

S8 [T (9 S3E (=88 cE/
R

6,50077 AR 7SS FER

=ia@nel (47 300kwh/2 AFR7IZ)
(500E/¢)
N
H}OI S 11 A 2
H1O1 S IH - HZLT (‘% (™M)
— (BIOGAS) I 27l " esMWh/2 |
) ol @A
_ _ N E%E‘I (EI:-_T) (_,'\_ Q X‘l)
uh= /a7 ;
\L Membrane Tank
4 A N
. e e . TH A
2 slgsyg || emsx || wolseks e —s| e PR, e
(Mix seperator) (Mg x) (lstgEx) |« | T - oAxa)
~ J (DA
XX 2 N
B Membrane
HEE/ENEER
'?.;-I Al
(CIR=1)) -E-El;i (E|H|=2H)
=1/21 =



JEEE & EFUE

i 47| (&)
O A2 _® -
SAlE |
i Haly (B8 X)
OFR B} 719 O serems (D) amuor [Of  4xa
=e IS E O Jpersat AER|T (MBR)
J X
H \|/ 3 f \l/ :
@ @ Membrane CTNEH dojzaixiaam/) |
% Al oS x| A (E|H| 2 ) (St=AAX2])
=271 ) T 70m/et 20% solic) |
= B
-2 (1) (2) (3) 4) (5) (6) (7) (8) (9)
Q mé/d 500 4,345 4,250 360 290 385 385 385 373
CODcr | mg/L | 200,000 | 48000 | 54000 | 54000 | 11,300 | 10,000 | 10,000 | 10,000 50
BOD5 | mglL | 130,000 § 4,800 5,400 5,400 1,100 1,000 1,000 1,000 10
TS mg/L | 150,000 | 47,000 | 53000 | 53,000 | 2,200 100 100 100 10
TN | mgL ! 4000 4,000 4,000 4,000 3,000 3,000 3,000 500 20
T-P mg/L 800 800 800 800 800 800 100 100 2
Py

An=lBRE (Anacrobic Membrane Bloreaston SE

- 37C EIYEIIN SNISE, WERIT IFSE JIM RIS B0l 52 28 Ui uy
- AU 25 MLSS =5 RX1 9 33 SRT S5 9101 2%Membrane 22194 T2
~ RYET BE W S2W0! ADIE 2133 BILANAR JHs

— HIYMBRIY |——

SH=2E77|

Membrane
B3

+X2|(MBR)
al

x
ELRRE




= [lcmbrane Unit & = [icmbrane Unit & Panels

Manifold

= [llembrane GCartmiue

Nozzle i Type: 510
N -
'% | Membrane Panel
TS =¥ e
. Spacer >
| Mtne e, == Membrane Sheet \-
(Fiva ~ By et
! P "\
P @7 ERTRDE
Microstructure

16ftx33ft

Effective Area: 8.6 ft?/nc (0.8 m?%/|
( pc) ADE

< Membrane E¥H >
- OF =2 ol SElf : WEH(Flat sheet)E}Q
« Ot 2A : MF(50~100nm) EE= UF(2~20nm)
© GMIA HH : GHIA Al H3Y, BiogasE 0|83 HAX EHMA ¥
* OF(Membrane) 22A} : Kubotaiit (& 7| 2314 2|0 SUSHH MEI71S)
2
S

© R ASH MO QP THEY WA U, Y 94, DA
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Oganic matirs
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® %

Methans bactsria
backria

Conventional Anaerobic System Anaerobic MBR (AnMBR) System
HRT = SRT SRT >> HRT
= better digestion, more biogas!!

| SEe =B

= = MX| HtAlO] Submerged Membrane : S 8X THEE|, OHH A SRT &t
= HYX| AR} M2 ZL2 2H : L{FUY HUCEE 2ERX| 7ts, R EH 32 HAazt
= 7} =Tt Y= Membrane M|E 7|5 : TankU{O|AM 7tE SEHQIO| Biogaso]| o|3t At Al A

= 72 A - 20| &= ST EQ TankO| A SuS7|E S3H0| 7H2

- DU EHA - MixerS 088 £01 mut W

[ S5 & EAE]

HIS X type : 2FSTHCSRT) HHS type, Membrane 2t0f| O[3t N= & W4 SEUX| s

E

IdE 832k 15kg/m'd

* HRT(2|SHH HFAIZH : 2~10Y

= SRT(DE= HFAZH : 15~60

= HI2X LB E : 35C (EQ)EL 55°C(TL)

=721 =
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o « T B3 SUS 4
x [
=
o = Carbon steel §Z Q| A3}X HEOZ LY7M st
CHAY ot

- A 2I0I0] Eli Felaat ok SO/2 A

= EX@I]=EXI]DEL‘HIIB H= EhlEE

‘Customer =~~~ Location
Minute Maid/Coca-Cola USA Juice/Sports Drink 2005
Masonite Chile Chile Door Mitg 2006
Les Aliments Bari Canada Potato 2006
Ocean Nutritions Canada Fish oil 2006
Methanex Chile Chile Methanol 2007
FMC philippines Philiphines Carrageenan 2007
Hotel Explora Chile Resort 2007
Masonite Chile Il Chile Door Mftg (Expansion) 2007
East Fork Biodiesel USA Biodiesel 2007
Kens Foods USA Salad Dressing 2007
Golden Flake USA Snack Foods 2008
MillerCoors USA Brewery 2008
Hung Roa Chile Resort 2009
Kraft Ukraine Ukraine Potato 2009
Jose Cuervo Tequila Mexico Tequila Distillery 2009
Old Dutch Canada Snack 2010
ADM Columbus USA Ethanol/Fructose 2011

Asia, NA, SA, Europe Countries=6, Number=17 P
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= J= Pilot ®EE

Customer Location Waste

Technology
Petrobas Brazil(UNB) Acrylic acid production AnMBR
Don Julio Mexico Tequila AnMBR+MBR
Jose Cuervo(La Rojena) Mexico Tequila AnMBR+MBR
Jose Cuervo(Camichines) Mexico Tequila MBR
Feed Resources USA(ADI) Organic supermarket wastes AnMBR
Poet Energy USA Cellulosic ethanol stiilage AnMBR+MBR
Valley Queen Cheese USA Cheese production MBR
R&D PEI Potato processing AnMBR
ADL PEI Cheese whey AnMBR
Warranbool Cheese Butter Austrailia Cheese MBR
Mascoma USA Cellulosic ethanol AnMBR
FP Innovationsq Canada Cellulose AnMBR

= Loy ot (fens” Foods)

/ Memibra
=

.

[kens’ Food I8 ARAI&2, 475t/d, USA malborough]

=11/21=
- 38 -



. el

EQ Tank2t £ 8IF &=

Membrane Tank &5 EQ Tank2} A¥tE OtF Flare Stack

[kens’ Food 7|8 ABA|&2, 475t/d, USA malborough]

= [\WHEE Blomass end Eiiuent

Ken’s Foods AnMBR Operating Results
(First 10 months)
— . T I ———
Parameter Raw AnMBR
Wastewater
Avg. COD (mg/l) 33,600 190 (99.4%)

Avg. BOD (mg/l) 18,000 20 (99.9%)
Avg. TSS (mg/l) 10,900 <2 (100%
Avg. FOG (mg/l)

Temperature (°F)

=18/21 =
-390 -



= Blogast; &W&hs [lm]

- NETETE
Methane(0il Et) 60% 80 to 95%
Carbon dioxide (CO,) 39% 1%
Nitrogen 1% 110 5%
Heavier hydrocarbons - 210 12%
Sulfides 2,500ppm O| Gt 7 ppm O| Gt
Energy content, kcal/ m* 5,520 9,200
Origin ZI2 RIILHII= Biomass 100 million year

= Blogas &5

Anaerobic Digestion Flow Chart

Storage and
any pre-
treatment
takes place
initally

Biogas Storage

Biogas Vessel

Liquor may be

marketable Biogas use
product. Separator Compressor as fuel
Depends on

locality. (cg Prcss) I ‘

Liquor r

1

Storage R S Turbine/ Gas Burner/
: Vehicle Fuel Generator Boiler
i
1
1

Fibre (to u u

land or

e
Il

SEIIE

il‘%t Transport use Combined Heat . E}\l jl‘ﬁ %§7|§
_ and Power _
I EH(R2 T %) : 950] A (Electricity) U EHS I %) : 88 0| A
T OIEH(S T %) : 7.0 0I5k
&= (ppm) : 10016k 2 2(ppm) : 40 0lot
E & 45IIA(CO,,N,, %) = 50| 6t EEHIIA(CO,,N,,%) - 45010t

= 1821 =
- 40 -
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WWTP Digesters, Gas Production

. ..
X ,%,. e
’ c:.}.. S 2
- - - o - * “
e > " : o®’ r
ey A « " > %
i o gy 8 > . -
g -2 . - - - o " o
P e f, %¢ ¢ ) B, S o
- o \w - ° g 2 s v v
- e = - o e " . & *,
i - ® L » .« & -
_3 . " . » T .
1 ’ . -
v 9 - e
4.-
-
i
HFAH .
= N HIRdis EEE B &0
Engine Fuel
Consumption
Z .
5 3 Supplement with
= a small amount
ﬁ E of latuesl Gas Gas Production
a e
’p] J’_:‘;
1L ¢
5 ©
] I L J T 1 + ] 1 L) L]
M 2 4 6 & 10 Noan 2 4 6 g 10 M

TIME OF DAY
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Turbine E2

GASNIUEDINGS
| L

e
N

Ty -

R

o Alm (BIOGAS) TtA Tt E gl (FHEH)

=el==0 g B

\l/ Membrane Tank ,o======—————— e =

N\ @ ] i

bkl 7|4 =N 19 srerem+ [ 24 etmuop ~xa | @ |

LHOQI;J L NS VOR P i Lﬂ%&*%@;J LQEEIEJ L MBR J )

1 1

e L

(El8I13%) (Em =

A K 2))

* 3tetS X+ 7192 AH(DAF: Dissolved Air Flotation) : 382 Z =0 FeClzE& H7}50{ PO4 O| 21} B2 A|7I

2, 7R Y=o E2HE FYUSH0 Flocg HGAIF 2l(P)
of Al7{ NH3-N HE{ 2 CH 7| EA[H H A

* X 2| MBR : SBR type2| A,0 MEHI2 X HE|Z COD, BOD, TSS, T-N, T-P 50| MEu22 %} atoja}

Ha
1
k=)
|>
m
1]
El
>
3

3

o

-

2.
4
=
[®]

S,
-

=}
T

T
M
[}
=
ox
WL
Hu
0z
ol>

SHE AXEM R & 7 R & StxAANE
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fErof=x)
- PAMES MEXoz HA

- FR=2 M7 8olgt 7te

=
- 287t ZHESE D A #X|7F A

+ QHELIOMY WA HAES I3t Aol RN
- rELIOL £2] £ DB ghYRE HIE 3%
- otx{H 740l 80|

bBioFLOW™ MEMBRANE SYSTEM
T () BIOFLOW MEMBRANE SKIDS

- 8ol A

= (=]
- QtHB}

RS OIRSEN

LSS &=7+ &1 SRT7 Zof M|z &o| e
SlLt SHESI0| = ME|7tHs, &K WasiA o2

C HYES AN, ALY M
7=

0
Mo
I

1

>
fn
10
gl
oot
nE
H1
Ho
>
ro
[#0

=28

[500E/& ME|A|& J|F]

T & A22HH(m) | AQHE(EH) H 1
EQ Tank 150 45
CSTR Tank 800 240
Membrane Tank 150 45
H7| a5t
Control Building 120 36
Biogas A| & 200 60
E| 1,420 430
Bioreactor 160 48
MBR 45 14
=X 2|
Control Building 960 288
&~ A 1,165 350
- HA ZeHAN  AQHKNI
SHA| 2,585 780 1,5~2I:I?

=21/21 =
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0 ANS Process2| H|ZA 5! 25 ]

ANS Process®| =2

@ ANS Process®| 7| & 714
y € )
0 ANS ProcessQ| M| 5. A}&H

0 2 A4 )

ST |
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oln
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F9[2| HiF

o o|o| Hj A
(FHAM2IH £H) P

o
(ﬂ%' 7l& H)

O 2t Bop] 2 sheHlE 2
~ STHA0| SAKfE| HEHA 72 A1Z
- HplE Zast
O sixigizo| ot — R714H7 |82 Hio|7kAst

— 2BEEUY S718 B WANH,-N)2| 57
~ HO|Q7}A MM | B
~ $X2| 39| Halu|g o

O D& M4 HiEE Il 43t 3He 8L
$Hz| 3ol goryA S

(AXH S0 x| D)

O EBEXE siASH= SAl0l =L 24712 250 7|0
O CDMA0]| 7|04

=L 2|™ Needs 7|9 Azto| ME|IE X5}

\4 A4

= H Ao MESHY of|{X|3} A|ME, M| BAE (YL E)
E ZrjstA|do M ASSHEES Ssf HAQHHESE 180
TS 2|xo| 7| A8} A|AHS FHEI0K &

www.abtez.com

- AZHE| A /2N 5T
- MEBSH =2 < oY 47 - NH, Stripping Al 5
- 74, Era/0|4 5 - AAN2IN A B g 57}
- DS E A2 HB(NH,-N, COD) - HEO|R7FA WM Za

OjA S £

o
= el

4714 w7189 A4 A 3}

|.|'|

COD 5 & : 150~1500mg/L 7|= SX2|H| 2| 1/5~1/102 XMzt 0.92 Nm3/kg VS estroyed
e S (71 0.50~0.75 Nm/kg VSyesoyed)
= =45

www.abtez.com
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ANS process@|
JIE 4

- N
- SEEDING

_ojaox

www.abtez.com

5

A E

S &5 & FLUCTUATION =3

www.abtez.com
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g
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ET
ojn

* 728 7148
>| aygay |>[F2FHEZT] ensasz
= -
Fluctuation =%
www.abtez.com

SEEDING

x7| 23=4 0jYE &9 =3
(TS, VS, COD, ALK, NH,*, PH)

N

INPUT Bi?gas

—> E|H| A] 2
Az

= ———— -

i —p R H| A| A
oA
‘ B L ]
|
OUTPUT
A, O+ MBR+3}&H= X2
www.abtez.com 8
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<

Seeding =
TS:?7%
1T o
H7|S = gl c!"'—' AIK : 2 mg/L
D " ¢ !
Seeding V4
Vs TS : £3|%
1 o e
— = o - |l
78 Ak NH,* NH,*: %ﬂggﬂ

S B £
87| ABHEHK| -7 a3t
(E3|5E : H| 10-0994192%) (531S5 : Al 10-0988587%)

www.abtez.com 9

£7|2 100 = 23}xL{ 60 + HIO|27IA 40 - &4 60

QIE 7| AFEE H{O| 7t A

pCH, + qCO,
CaHbocNd + eHzo 40
100
www.abtez.com 10




C,H,O.N, + eH,0
100

www.abtez.com

90

11

2 100m/2

FINPUT,
v
@ COD =
200,000 — COD(A+%!oH)
mg/L (10,000
mg/L FINPUT, FOUTPUT,
. (@®+@) (®+@)

FINPUT,
A\
@' COD =
200,000 — COD(A+%!oH)
mg/L  2'300~900
mg/L 'TII\fPUT'J 'TOU'TPU:I'J
| (@'+@) (®'+®) |

www.abtez.com

~
X
<

«

o fot fot |>

v

10,000 20,000 30,000
#E= COD(mg/L)

FOUTPUT,
Y coD
COD(&ralef) 10,000
310,000 mg/L
mg/L

300
#E= COD(mg/L)

300 300

TOUTPUT,
@'coD
COD(4H%%) ~ 300
®'300~900 mg/L
mg/L

<]

12
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A, ©O
e52H

—d

o4& Hof L A2 Hof

www.abtez.com 13

o=ATS 2% REFT TS 4%
- COD 5
150~1,500 mg/L

@ 3l [o1E Hof
_ﬂROCESSI I

-~ y
K TS 2% —>ANS-NC — —»  ANSIMT T—s 2%%x|
I CSTR
v EEX myt

v ANS-MS2 < ANS-MS1
e e 22 53 et

SEF+TS 2% SE+ TS 2% 8%

|

7|4 AER

—~ COD 5& (E8]55 : 1| 10-0994192%) — COD s&(5H+ 3¢
:150~1,500 mg/L -HI|H AStE :150~1,500 mg/L
www.abtez.com (E3|SE : H| 10-0988587%) 14
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FE5 NH,*-N

400 mg/L

«

{2 NH, "N
400 mg/L

www.abtez.com

Q&4 NH,*-N

600 mg/L >

PN

Digester _, ANS-MT

H|of PROCESS]

B B 59

- dRE EA BE
7|

=9|

Z=Hoj ofst
718 A%t

- ST 2T = Hlojof ofF

/718 T7|22 "71'8 23Uy
(B85 : H| 10-0994193%)

|/
*NH, -N

400 mg/L

X

=

&2 NH,*-N
400 mg/L £X%|

15

100~1,500
mg/L

qe

100~1,500
mg/L

OHH| ALZA| EA
: NH,"- N/T-N ratio = 0.1~0.6

2,500 mg/L

kS

150~1,500
mg/L

400 mg/L
(max. 500)

\

www.abtez.com

16
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ANS process9l
M AL

www.abtez.com

17

Z A 043} (ANS, Ammonium Nitrogen Stabilization) Process :

D2 2dEE I3t MZA2EM 7t5&26 THAofAM HHE NH,*-N € /712
ordatet et 0’8 =2| HEfQ! Org-N(CsH,0,N) 22 SMA[F{ 12 829| HIO|R7tA
M S XSE fET 40| HiEE= nE ©WIY A3t SH

- A3EE YoM PANH, -N)EE7} 7| Z0|4 02 F7tels 32

-gtEE WA S SHO) o3 ®I|M A WY

- 23k% LYo M 0|48 527} TS7|E02 HFK 0¥ F7te)
- FEHAG 2| Hojo ojst ®ylA 23t

rr

o
70:’1'

[ Hof] [0]d= Hof] ’ |

a

Digester _, ,\nNo.MT | ANS-NC —» —>  ANS-MT
Effluent
| | ' |
- ANS-MS2 < —ANS-MS1

www.abtez.com

18
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Biogas

INPUT

4 AMMONIUM NITROGEN STABILIZATION PROCESS

Polymer, etc

I
[
\/

-

I<

1

1

]

1

]

1

]
B SN
< e ———— -

www.abtez.com

OUTPUT
A,0+MBR+3}8H5 x| 2|

‘L x|
HYE S8 7| =0l HBret
A|ZX2| 7HS(T-N : 30mg/LO| 8})

19

do1d & P‘Oil o]’d
X7 ¥zHs J(1I01‘}"
(E3|=9 : H| 10-2011- 0028762§)

-
ST Y22 = Hlojo ot {718

=C xMo| o5t 97| |
47] A}
: X 10-1002386%)

ol X|2} £0f &

H7| 22| "7|’d AsaH
3|S2 : 7| 10-09941935)

.

: §| 10-09885873)
-*'=.*7I¢.1! ii}’é**l
| (5855 : A 10-09941923)

1<
=)

=% ol X|=} 2o &

-------- 24+ u3
EI utH| (BE5F) : Oil 378 7|8
IHE : Hx obyels S a0

71423} AI*%!I é"i}
Q& M| : 21
Q AFI7| 7} : 214/(2011.11~2013.09)

al
*l.

ssteXalE "ol
Q #71d 231= I
©@ X7| SEEDLjo| Eix o} 2&Ztp|: X 1d

S/50 M 7| 4L3x 2HEs H

$}2(6,000m3)seeding
| M= Seeding

O M=Plant 2@ : a8 55/

—Hfofe 7t

www.abtez.com
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ANS process?|
3N

- @) MAHS K2 HIS
- HIOIRJIA, CO,

°0=I|:|| o= HlQ

www.abtez.com

21

Lok

M ofr
4> 1
|

Im=Z 3
i o
Ow

» COD : 150~1,500mg/L o S 7|/d/s18H ™ K gl

» NH,*-N : 400mg/LH & ° NH; §jo] 228

\ Avg.

NH; 2AEz|d
Nk ek
O XA
mT=T

www.abtez.com
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T = JIE Y18 34 ANS Process

SEXCOD 10,000~20,000 mg/L 150~1,500 mg/L
Q&4 HANH,N) 2,000~4,000 mg/L 400 mg/L HE
HfO| @ 7pA s 3‘1.‘!(0-27 712) Wwe ‘l.‘ 309‘.(0-92_ 7}
(0.27~0.92 m/kg Vs,.oo) (0.92 m/kg VS,.....0: 012X
CO, Hajjo| @17k Ok 1.204(HIO|R7}A 0.27 7|1& @17} OF 4.204(H}O| 27}A 0.92 7| F)
A2 34 2a0] | oF 1593(e 71N e] + SIsAX|a|+NH, AE2|E) oF 5AUR(B I gXE] + 2FeHAA|E])
SX2| OZ HlE QIZH OF 1494(QFEH|R — ©:12{ 2000 2H2)) QIZH OF 30{(QFEHIR — B :2600 BH2))

Zio

# HIO|Q7|A 7|Z48hit A= 3 - 1) Ok 8500kal/Nm? 45 B : 9200kall~ HIEH INm® = ZF 092 9t 5Y 277 1L = 176421 (111010 7|5)
# C0, 7202 A= T - 1) 7RA LN 0927 | 8000n¥/day, 0277 | 2350m?/day  2) HIEHLE :07143kg/m? 3) CH,2| CO, BHAHA|S=: 21 4) $H 14693Y/€

www.abtez.com 23
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-
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A 203007

A - AQAIAB R AZFIA

LALAAL LA REAAAACH)

ERE TR et
Ak tautr e MR B canive 3w

Ag s v_uww.ﬁgg MEIREEN
! ARE 244 1% S

A4
e

E L £3] : ANS Process{|
E 2N £9] : ANS Process0f &5t
B ATHYOILX| HEI|Y 55

EHMEHEUOCIAIZHSAMY) S5

B o

www.abtez.com

7|k|
'Snijlkl

—

ABFEK| E3] K| 10-0994192 5 Q| 4741 : £8)
A3PEK| E5|E M : PCT/kr2011/001207 Q| 17

25

X 2|t

Nzl 8 | 5 m¥/day

e THE : MY T AStH 2 AA[ o AAH|
e HHN : 7|1E HM2|Eo| AAAzE

23X &4 £ Seedin

23T S stz -S-_J."i 9
4 A SE K 2| & LY
(#37|7h | (2011.09.01-2012.03.31)

A3E =4 Seedingoﬂ mz 2H #He

og 54 €, 57-1|‘§ QI -> Seeding -> 2H
2|8 | 6,000 m3/day
= A HFE 33|/, MEAI e 24 ol 9
=ASE | seiaHMaE Y #E £Y

www.abtez.com
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51,659 Nm3/d (17.6% Up)
: 233 m3/d (9% Down)

2.0% (25.9% Down)

=O=TS
" [EVS
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|20

X
=

oy

(35.2% Down) =

845 mg/L (24.9% Down) =

1.1%

29mg/L (Org-N)
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¢ &1 23= HHRHE 7|EQD)

(1) 7=, sheseA 52 |74 2344 1,000 mg/L as CH,COOH ©]/d2] %273
F714t E=(Volatile Acids)E 500 mg/L (as CH,COOH) ©]3t9] & 7tsd o=
R A of et

= Speece, R.E., et al, "Methane Fermentation of Industrial Wastewaters", presented
at the 6th International Fermentation Congress, London, Ontario, Canada, July,
1980.

(2) vke] @ 7k2=¢] A4ES bicarbonate alkalinity & %7} 5,000 mg/L as CaCO; ¥<¢ o
HA3std oy A TAZFS A&+ U

= Brovko, N. and Chen, K.Y., "Optimizing Gas Production, Methane Content, and
Buffer Capacity in Digester Operation", Environmental Engineering Program, Water &
Sewage Works, July, 1977.

(3) 714 4stzs dadt 22 55 &3 &9 HEA ol Hrtdy. 4 =
< pH 7.0~7.45, F¥¢ZE == 2,540~2,930 mg/L, LA F714t &
g/L, NH,*~N F=& 400~465 mg/Le] "¢l A Lrepdot

=z]
=
| oy
A

rr

110~270

3

= Clair N., Sawyer and Jay S., Grumbling, "Fundamental Considerations in High
Rate Digestion", Proceedings of the American Society of Civil Engineering, Journal
of Sanitary Engineering Division, March, p49-63, 1960.

www.abtez.com

29

¢ 719 231X HH2H 7|1EQ)

= C.N Sawyer and H.K. Roy, "A Laboratory Evaluation of High-rate Sludge
Digestion, Sewage and /ndustrial Wastes, Vol. 27, No. 12, p1356-1363, 1955.

(4) VS loading rate®} HRTS #AE 9 L E(VS) Fxo o&Ed=dH, FJ1IdE
7V 7SS (VSEE ~10%) HRT= S 7138t (~70days), A3t A VS
- Pfeffer, J.T., "Increased Loadings on Digesters with Recycle of Digested Solids",

Journal of the Water Pollution Control Federation, Vol. 40, p. 1920, 1968.

= Rankin, R.S., "Digestion Capacity Requirements", Sewage Works Journal, Vol. 20,
p.478, 1948.

High-Rate Digester Mixing ( )

# Astx YR E TS 571 6% F2o =28 o £ A7 2As= o=
LHEFSL T

= Sawyer, C.N. and Grumbling, J.S., "Fundamental Considerations in High— Rate
Digestion", Journal of the Sanitary Engineering Division, ASCE, 86, SA2, 49, 1960.

www.abtez.com
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¢ ATL|O} 4o = Qs 2FAMD 221(1)

i

(1) @717 &3k oM A4 ses el S40 Bad A gdiolr e shA et
pHAl Bt = 54S %%0}715 g}, (Total Ammonia Nitrogen = NH,*=N + NH;=N)

= McCarty, P.L., "Anaerobic Waste Treatment Fundamentals : 1. Chemistry and
Microbiology; II. Environmental Requirements and Control; II. Toxic Materials and
There Control; IV. Process Design", Public Works, Nos. 9-12, Sept.—Dec., 1964.

(2) Total ammonia nitrogen< pHe} &X=wWstol] whe} ZA)sk= B (NH,*~N ¢} NH,-
No| H&)7F ©eb A ™, NHy-N9O 54L& 112 7|4 &AstdA B T35 Eldo

= Sawyer, C.N., and McCarty, P.L., Chemistry for Environmental Engineering, 3rd
ed., McGraw—Hill, New York, N.Y., 1978.

(3) 714 &gtz 544 22 NH N s 93 Zolgr|HtiE= free
ammonia(NH;=N)ell ]3] dojvtm, free ammonia® 016}04 100mg/L o]Adll A =A%
=xo] WY w3 43 T o= free ammonia® EE7F 130 mg/L o] Aol A
A32E 'died (A A9 9 A& UEY) Y-S LERATH

= Kroeker, E.J., et al., "Anaerobic Treatment Process Stability", Journal of Water
Pollution Control Federation, Vol. 51, p718, 1979.

www.abtez.com 31

¢ Lol SHo= QP RHAN 22(2)

= McCarty, P.L. and McKinney, R.E., "Salt Toxicity in Anaerobic Digestion", Journal
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