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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 &
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- 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
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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
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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
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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
| (@'+@) (®'+®) |
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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
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o4& Hof L A2 Hof
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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)

\
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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
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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
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ANS process?|
3N

- @) MAHS K2 HIS
- HIOIRJIA, CO,

°0=I|:|| o= HlQ
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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
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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

oln
Jl
2=
0%

1)
-
>=
W,

www.abtez.com 24

-58-



~

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

2.0% (25.9% Down)

=O=TS
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(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
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¢ 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
of the Water Pollution Control Federation, Vol. 33, No. 4, p. 399-415, 1961.

(4) pH 7 2% FA 38k 100mg/L °]stellA] free ammonia T=& FA5Hd gE o}
=4& AAAA gtk 22 FEe total ammonia nitrogen &= 71 &8 T4
A A= free ammoniatt NH, =N 25 5o 7] gk Al ojo},

= Kugelman, 1.J., and Chin, K.K., "Toxicity, Synergism, and Antagonism in Anaerobic
Waste Treatment Processes", Anaerobic Biological Treatment Processes, Advances
in Chemistry Series 105, American Chemical Society, 1971.

= McCarty, P.L., "Anaerobic Waste Treatment Fundamentals : I. 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.

¥ D=5 total nitrogen0| &8 E SIIS0| 8I|l4d ASIXEE SAUZ0 A2 —E—HII*O
Aol free ammonialt NH,*-N %‘Eil‘%ﬂ A7 2

e =& ¢dgs %"B‘Ol 54 fde ARA = Zlo|t}. o] 9} %L A2
AR LA EAS, NEEE, A, WdY AE+ 59 B4 Lol
Lhehdo,
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