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Table 1. Compounds Concentration of Synthetic

water
Compounds Mg/L
Glucose 600mg/L
MgS04 7THZ20 50mg/L
MnS04 7H20 55mg/L
FeS04 7TH20 2.22mg/L
KCl Tmg/L
(NH4)S04 188.4mg/L
K2HPO4 84.2mg/L
NaHCO3 300mg/L
CaCl2 3.76mg/L

Aot Qo] Ao g AAHE Rl MASA ALEATHFig. 2). YW S &

l
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Fig. 3. MLVSS, SVI concentration variation in
acivated sludge + BNR sludge.
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o)zttt MLVSSE Standard Methods[2]E E3}e] 23391, F7189 5= TOC(to-
tal organic carbon)gE A|ZE o] 83t TOC analyzer (TOC-5000A, shimadzu, Japan)&
3t FAE T oA AAe AAA Ai A9 <& Ion Chromatography
(Metrohm, Switzerland)& ©]-&3ld =AU, GEYolA Aie HS 3100 Water
Analyzer (Humas, Korea)& ©| &3t &A 33t} pH, DO, ORP= AA|ZF A5 &3 7]
(Ino lab multi level 3, WTW, Germany)E Al-&3l 43|t nAdE9 FHH3E
H7] #3%F FISHE #d =8(9347, 2006)8 3t BA34.

3. 23 & 1%
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33. BNR €8A HZd W& {7]1& AA A3}

T A AN Fdol IPE = 308 T oF 80%Y F71Eel AA HAG (Fig. 5)
w718 AAELES BNR €8 A7} 713 ®o] 249 Reactor 4 A 7HE & 23S Jg
WO Reactor 1,233 4% 2ol BYU AAFHoZ BNR £8A 7 HEFHIAU
H A SAY EOE Zo] glo] BF 85%0lAe) fI1E AA E&S YeEUYAh %)
TUFEY §4% /718 AAE 493 A €7 21494 AEHEFHoZ wylo] o] Fo
A gade v Fibo] 8 wel v E FHHe AFFH o2 F3o] HAY
PHASZ &3-%3 8 Aog AGHHAAL 2000). BNR €81# HZE 279 §71& A
A<= PAOsETHE heterotrophell 3] AA He Aeg2 HE Aol 8F3ditty ddEH
BNR €3 A9 HEL fF71&E AA HOGE J&S 71XA £ Aoz dddn

3.4. BNR €84 HZo] w2 oxjo} w3}
FRYol AA oA HFo| e Wi F=eAA Jewt (Fig 6) $=Uo}

lation In activated sludge +
BNR sludge.

- 341 -



AA BE&S

gl 27d0] B EHE v

1— 1.y

(o]
717+8 B Y3, Reactor 4+ 79 kel 92%9] &3l=

anoxic

(a)

140 - -
- Anaerobic : Aerobic

120di §
100 ] :

140

120-E:
100 4| :

80

60

TOC (mg/L)

140

(©)
120 - W

100 +

time(hr)

Fig. 5. Tatal organic carbon removal in
activated sludge + BNR sludge
((a). 3 day, (b), 7 day; (c), 27
day; @, R1; O, R2; ¥, R3;Nitrite,
&, RY) |

NH*-N and NO_-N(mg/)

Aerobic

. i

anoxe (R1)

a)
\/\(\ [*H

Anssrobic

anodic (R2)

(a)

- § —§

o)

24 R2 NH3-N and
-

(b)

N

——

2008.0F.
'/
/l' - *

. __._++__.__ b -

(c) ©
[ Anserobic | * Aerobic | anoxic (R¥) Anaatobic Asrobic |mic R4
/‘\/\ \hjm\ (a) f\/\ /.\ﬁ":{h" | (@)
\‘l\\_—‘

/ + - -“-‘
A T~
-

(b)

time(hr)

»w-'*—-—*\ -y .
: b St
"o o o L0
(c) (c)
N, T

Fig. 6. Ammonia removal
sludge + BNR sludge.

time(hr)

||||||||||||||||||||||||

H|w3}'H BNR €8 A& HFE3X &2 Reactor 18] FF, AA &E& 90%ol
BNR €8 A& 23} Reactor 2,349 2%, 749 A3}
JRUoIAAESEE BTt

in activated

((a),

day; (b), 7 day,; (c), 27 day)

3

BNR €847t H%8 A9oE 1580 AR5 AHAM 42 0%E AFS AAL
&2 B30} BNR 28 A7t HEHA e 290t 1580 AR E AGAA o 35%

=
=

A
O

- 342 -

Hohl §23) solu 69 Fol 0% AARE
yee 443} B|YES TYSE BNR €A W7
Aste] FEUor AATE] Fe 717 el 4

3 &

o
=2

bt
O

=

B 9 )(data not shown). ©]u]
WS ZA A e 7|EY VAEER

& ml W, 2YR Fe WS



Ze AA 5&o] e wex9 v A=Y 288 7|30l 159013 2EHUH. EF
BNR €8 A& HESA %<2 Reactor
12 opALstE s dojute wE
ALrE 7Y F83) dojurA] fdof B¢
g dRUYol AAE UelH. o=
d 2iks nAEY AFoE Q1%
3YS FISHE T3 4% =+ AUt
AL v Eo] FH3] MAst A=
BNR €3 AE AHFEI Reactor 2,349

r‘E

35
g Anaerobic Aerobic anoxic (a)

I

25

(ot

Ae e Aus 43 9 ¥ >

T A 3 -
35. BNR €& & HZd w2 ¢l A ~
ol AAA Ao} Yxjol AA} wl §~

#7422 BNR €A A% Axe] o

g W3 E 483 By Foh (Fig. 7)
BNR €A AFd #E 7 49 A
A RBES BW 97 A& AlHY 3¢
< Z}Z} 7.6%, 20.93%, 10.11%, 28.21%
o] AlA &8 EXT 6UA He A
HolAM+= 9.18%, 1555%, 6.94%, 37.49%

< AA BE&sS UgHUNLH, HF
EA M= 42.06%, 49.33%, 58.31%,
65.97%¢ AA &S JeEHY. BNR
SHA7F HEH A &L Reactord| X = —
PAOs®] A& we} Qe W&y S time(hr)

Z Jeg oy AtiF oz k& Reactor

Fig. 7. Phosphorus removal in activated sludge

of Wis) A& QA AA &S JERR + BNR sludge. ((a). 3 day; (b), 7 day;
T} AlZo] X))ol wrel £ E Reactor (c), 27 day; e, Rl; O, R2; v, R3;
AX = Q1 W&FFo] Folxldl vla| H] Nitrite, &, R4)

A% Reactorc A3 2 WEHE

Huo

36. BNR €A #HF) ©& DO, pH, ORP H3}
pH, DO, ORP®3}l+= Fig. 844 & 3 gth

Bkt @7 Zuel guuels past AA ol Fo] AX "—%011 o}
JeUA 23 570 og 998 adzs deld. Azke] 8o et

- 343 -



an (R1) T (a) (Rz) | (a)

(R3) @ (Re) @ |

(b) (b)

B b0k & 4
."/r

Time(br) Time(hr)

Fig. 8. DO, pH, ORP profile in activated
sludge + BNR sludge. ((—), 3
day; (), 7 day; (~-—), 27 day;
(a), pH; (b), DO; (c), ORP)

WM E weE W DO

ot Ao o E E’i‘?n"" ol Yelyton, <
EYolrt A HAAE HEHE AFHe
2 velytol. 31X 9k Reactor 18 9=
AisE @5dtA Zstar oA A4
2 AEIF[ITAE EFs \HIFHol U
Eld Ao 2 RHol HZHL A} g8
= Aol old 3l Ul 558 ¢gn
0} w3 W 4 A Ao A5 H
oz} Jelds Reg #Bo"cth DO
91 HA3LE Faf g A ARE Y
sttt 7] @A A AL} viEE FH
Al A DO graph®] 71&7]7F &9-3)
Ae RAE A3

Reactor 12 o}&As}to] we)l A
& AHEHoYy FAsE  o]of XA
O QA FAkA F3kelA DO 1
3

r I

L
_-2»..

rlr

r>~" n[o

P A3 oA EES HYT o]
o] ¥k3] Reactor 2, 3, 4«4 AL EAA F

O

E£21&A] ORP graph7} @ XA &t}7F DOEE

7F 05013t 4 RE WHH 3&3t7] A& Y. ORP graphE §3to whg-x9 ¥

i @A 9RE 4%+ JUh

4, 8 <F
ol Ao A= pH 2F o] oa & A&

TE 3l e FolAx 2] BNR £8]X|2] HFog

U@ SBR start-upAl 9% 9F AA S4 2 WS B HAch

[

) BEIAZE BAP02 AT 87)E A A YA BF 85%0] A9 =
&L HPoy BNR €82 HZE v Loy &

A
o] W& SBRY f7]& A|Ad l A]

- 344 -



2

2) Fdul gl et drYol AA A&+ BNR €8A 7t f5 wet wpyioy,
7 A7HE WHEERE 7Y oW 82~98% EIte AlAES EHU

3) Q1 AAES YAANE Fdugd Wt A AA &Aool kg e, Hkek v

2 A BEF Aol UEU.

4) 37tg BNR €849 H&o] HA 9 40%°]4Yd W= 50%Y wet 2 zo]& Ho

[AE
o
N
¢

o

5) FISHE %3t PAE 38 AT 4 mAES 1+ ZHHA H&3 het-
erotroph®] FA4% F4& AT 4 UAh

6) pH, DO, ORP graph& %3} Reactord AAZF 24 7FsAS B 5 JUAH.

7) BNR €8 A2 £33 &g 4%, PAOse HArs} vj &9 AFo] v YEFH
A A7} o= o

FaEd
AT ol L AMESA o AA TAANAN SirPe] BE vAEFI TR W g3
273333 A, Vol.28, No.2, 165p~172p
Standard Methods for the Examination of Water and Wastewater. 20th Ed.
American Public Health Association, American Water Works Association, Water
Environment Federation.
Che Ok Jeon, Jong Moon Park Enhanced biological phosphorus removal in a sequencing

batch reactor supplied with glucose as a sole carbon source. Water Research,
Volume 34, Issue 7, 1 May 2000, Pages 2160-2170

- 345 -



