@A B steuisx A16W(A135), 383~389, 2007
Proceedings of the Korean Environmental Sciences Society Conference, May, 18 ~19, 2007

PF10) E7] A7k wi7dell & SBRe| 4+ AA
=733 MLVSSel| 33k A+
He ', g al? ZEs
grtEgustn #5ety, g ieta B ey
L A &

Rl
32,

SBR(Sequencing Batch Reactor)~= A7FE 3t A 2o dof dal AHET = S}
gl FAQoltk. SBREAHL 7], 37, FA4th SAE AX F71EH A& A T AA
gttt olwf SBRS X V|E Tl Y EES] 4 Ul f771E, A4, AS B3 -AA}E
2 X7 A4 AYPHL SBRAA M dAl & F ME} wretA SBReJ A
E7FHL Fa% A FY dhto]n, o]o ALEEHE FTHHEIZL AEE AoE dEA
ot ol AT T7] Al WEte] wiEl @A EHE SBRY FUSEFAA SAH
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Fig. 1. Sequencing batch reactors with activated sludge.
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timerg ©]&3lo A ojdlF}t. ¥vkE F7|& 12h/cycleE 3Q{} vtEdAE §¢Y, d7,
7], F4a, A, g, FAGA ol F
AXEE Fgon uve A7FS Table 29  Table 1. Compounds of Synthetic water

2ol 3. Compounds Mg/L
Zr 2% 218 RAHSTE AXSo Z ow Glucose 600mg/L
SEE FYHNeH O HAEL Table 13 2 MgS0s 7TH20 50mg/L
. FYE= dA59 == TOC 240mg/L, MnSOQOs 7H20 55mg/L
" NH3-N 40mg/L, POs -P 15mg/LEZ YA s} FeSO4 7TH20 2.22mg/L
A FA = At KCl 7mg/L
29 A% W (NH4)SO4 183 4mg/L
7 w87) W) AR AHE oF 302U BT, 24 2ma/L
INZ Aoz AAS A2 49, N darh oma/
v ’ CaCly 3.76mg/L

71 B X7] 59 ArzANA 3~43] A=
7t HEE 2339 AFH34Y Al M3 F £4) 0.2um] membrane filter2 o 73}
Alg W EAse BB ES S33] AAS b5 Yo Eo4zktt. MLVSS+ Standard
Methods(APHA, 20th)dl] wel A3 g, 7189 =5+ TOC(total organic carbon)
E X RZ o]&3 TOC analyzer (TOC-50004A, shimadzu, Japan)& £3te] B A3},
ol ALY HAS HAAHG AL, A4FE 28 Ion Chromatography (Metrohm, Switzerland)
£ o] &3l FSAHIHY. dE Yol AAE HS 3100 Water Analyzer (Humas, Korea)E
o] &3t F33Ath. pH, DO, ORP= A A3 AHF £3 7] (Ino lab multi level 3, WTW,
Germany)& AHE-3t &3t

Table 2. Operation time schedule in SBRs

si? & 7] 3.7] FAA Z A vl & FA
Reactor 1 1h 6h
Reactor 2 15h 5.5h
caror 0.5h 3h 05h | 05n | 05h
Reactor 3 2h 5h -
Reactor 4 2.5h 4.5h
3. 43 8 &

3.1. 71X W7o & MLVSS #§ |

S| WA W& MLVSSe #3le Fig. 29 Zo] vehgoh 2438 %7 Z4 kg7
8] MLVSSE 5300:200 mg/LA2ou, A3 AlF 109dol AAgo] wet zt w379
MLVSSEX=7F ®¥3st7] A2,

A 57) @A F7] FF%0] 003 mY Rl MLVSSS] FE7} A A3 wopx]7] Al
sk 49 20UAE 4765 mg/LE YEHRQOT, HF APTA 499 Aol AE 1,380
mg/LE AA 7ZAIRT. 48 717 499 F<F o 034 g/4l-daye] MLVSS 24 Z & v}
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Eb ATt Zﬁﬂ 7] @Ale §r1FF %] 0045 mdl R2& R1F#= €8 MLVSS7E F7t
e 2SS HYch oy Ay

40 o 7%—}51“4*1 MLVSS7t % thace

a%te EES Hon, 3 RI 12x10° |

B el A&HOR BAHATL. g

A 37 WAL BAFEY g

006 mQl R3= A Ly vA &

E7)Fo] 0075 mQ) Rask 2ol | 3

£Ho3 MLVSSY Z718 v N

NQEd 5Zol A FAHY

T} R3, R49] HA3¥ x7] MLVSS S —
$%7 247t 5352 mg/L, 5091 A

o Q) B of] =
mg/LRo  49LFAE 9930 Fig. 2. The change of MLVSS concentration by
mg/L, 10060 mg/LE F iz} the variation of aeration time. (e, RI:1h;

Z7V9 o ol R3, R49 ©¥ O, R2:15h; a, R3:2h; &, R4:2.5h)

nAEG F7TFEFL 15 ml/mg

aJr 1.8 ml/mgE YEIW o™, HF MLVSS7| &% A3 R29 &9 vl EF 37
F&ol 1.6 ml/mge YENNT sHA9 o)lm Areke] MLVSSY) 74 s RH 8F

t‘»h] nAEY 733 %°] 54 m/mgs YER A= B3 27] 1.3 ml/mge] ¥

< T7NFFFLE A% B3 MLVSSY wash-outl.® 13t AA-9 A ASFo JE

= x] &t

S7IMZF HA mE {F7]E AA W3l TOCE 319 Fig. 39 2ol vewgy. =
= < 14.03mg/L, R2+ 23.8mg/L, R3< 23mg/L, R4+
17.93mg/LE YeElgz §9 TOC ¥% tH TOC AA &L Zz 90%, 82%, 82%,
BB E E& WHg7|7} 80%01’“4 TOC AA &8-S YeplRdY 539 Aol= Z; ¥Hg-7)
o & TOC BH=7}F Ri9l 41.291‘ng/L, R27} 39.25mg/L, R37} 345mg/L, R47} 34.25
mg/L& Yetd ¢ 70%9 TOC AA &S YedAT o5 RI& HE ¥H§7]19] TOC
AAZL BFHFE T 27] 308 ole o]Fojd wtd, AF 129785 #7] dANA
$A3] AASHA Zata £7] @AM = A Zaxdte 2 EZE JEIATD ole £
© 71T HTFLE U8 FFZFEY MLVSS7t wash-out®oll mhet w32 W 9] hetero-
troph®] ¢ko] 2S5y WFo2 BuFETh E3 v ¥7) 7|7 9 TOC o] &80 %
O A 243 2 A9 WEo {7159 o]go] Bsdthe gujZ 8T 4 gleuz
(q}] 4, ZAF A, 2006), Fig. 49 o] &) 5}74]—4 13- NO3-N7I A&5HA &1 A
°©2 & v, R3, R4IA 9 F7] 7ol M AAR FFHEL /7182 Fig. 5914 Be A
I 2 Q19 e ol 8" Aoz HwoEo

|
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Fig. 3. The change of TOC concentration
by the wvariation of aeration time.
(@, Rl:1h; O, R2:15h; V¥, R3:2h;
A, R4:25h); (a), lday; (b), 12day;
(c), 20day; (d), 53day)

33. T7IAIZF W7o mE A4 AAH H3}
G Yol ofFAA AL AAA AL
o wz} dEYol B Hx7 =y A= A

Fig. 4. The change of Ammonia concentration

by the variation of aeration time. ((a),
1day; (b), 12day; (c), 20day; (d), 53day)

7 =

M3lE Fig. 40 JeEhAh 37)4)2H9) W3]

T AT 27 ¥k-3-717F 98%°]°d 9

_—rl L

X
dEYoL AA 5&S KoY, FVTFEFE £ R1L opAdsE 93 A4hE 1Ay
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ol 283 iy B A BEed 40%2 F43] Zdasiith R2E HH
A3 A A 2
o A% Agols X7t FA

27| 1
HEQh 114mg/Le] gRYoE )| s}

A5 (a)
4% e Bgot 129 HAdE -
Al A (Fig. 4R2-2)AM = E71GA Zure]
FEUo AA &xrt A% =&@A T4 |
1A 39mg/Le] ¢RUS AA &% ¥ Zaanali s S

E 2 4 9 &

a3 21ge] AFE AFoe AaE)
Asl dojuA @3 Yee B & A 3 L
2 QA& F7IEFZol 0.045m' ) R29) 7+,
A 208714 R1RT th4 & AN &
& HIA T 53Y Aol 30%E Rl B}
W@ A3 &8 Yehdfith o]o) vl |
27 42 0.06, 0.075m 7 3-FF R3, R4
T AE 209A7HA oF 98%l &3t AAl
3 H28S Hgon A7 53gAde o :
60%°]42} AAs &8¢ Ve A
AHo = Zt wgr)e] dxol AA A& ;
o] R1& 29%, R2+¥ 20%, R3: 60%, R4= o
60% 2 Aaste AAET RYT [ER S

34. X7|1AZ WA wWE ¢ AA w3
A AA UAAM Fig. 59 7 WH3IE
BRY. 0.03me F71FFFE 717 Rl A SR
Aol Al mat o AAFo] BolA imachn

(b)

(d)

< Z3E H< W, R2, R3, R4¥ 493l Fig. 5. The change of Phosphorus concen-
=< ¢ W& AHAEHS BT &3], R2E tration by the variation of aeration
FT71FFFo] 0.0456m E R19) 7 FF %3 time. ((¢, Rl:lh; O, R2:15h; v,
B3, 20U A RE =& 9 w4 R3:2h; A, R4:25h); (a), lday; (b),
S 7F3 94 JeEded, R3, R4e A 12day; (c), 20day; (d), 53day)
fﬂ 2087+ 1 A A 3lo] HAE Aol A

& Holx AT} 53UA T We Rzl AY 55 Q B-AATE UehhAT T
RS, R4t WHE < W3- 4R TS 1l R} 201 242 BAGA Q ol s
Bls) Bark AN Q ol A HA ool mok FFHoE A BB HAREE
BT 28 HF 9AQ 53d A= R19) < AA &A80] 62%, R29) 1 A A & &0
70%0d "3l R3, R4o| A= 97%, 100% E3l= ¢ AA £&S YeElA.
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35. £7]A|3F WA o] & DO, pH, ORP W3}

DO, pH, ORP¢] ¥H3}l+= Fig. 63 3¢ pH "R @R @]
profiles] A A|zto] ZA=3to) wat Fig. 6(a)ek 7| -
7ol RE whgre]l 7] @AY ¥WI Ao A}
gAAY F o =4 veEve 2AE E 5 3
ok 27 £7] 94 ¢ FUEHE AR
o 7] dAolA AAE gito] o] o] 2kd}
E49 FEHE urSRo A HiEE o A53td
pH7} 58 A4A2 AF d=EYolrl AL+
HHE FEaigdd wal gAlg WolA A FH=dH
o]F HiZFUY LEZERILe] mAlE AlZYZ
E47F HH pHIFAL A%y, S5 L
ZELJNRT A4 7 ] Bol| o]FoXH A
&2 02 HRHAM HIHE Yo
o dEUob}l 23 Yeds 27Ea
Aol AbAAY E@Azte] Zojzithe
/12T F REo) g ANy BRI
oz BIY 4 Utk RIs)ME Alzte] Az
ol wel HAFHQ pH7F Holx 534x &4
oA e OE wkg)9) vlaws] AA pHIb 057
T 2A YERT.
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Fig. 6. The change of DO, ORP, pH
by the variation of aeration

= B35t DO FE7) AAFo = o} time. (—, lday; -~  20day;
A AL FFEHS Aart 243 ¢ Q9 —-—, 53day; (a), pH; (b), DO;
of JFHoE AF HI Je AeE Bdd (c), ORP)

T} =3 R19] 7% Fig. 3% ol 7] 7|7HF

ot TOCY s=7F HolAle A& Hol FFHE Aarl #71E 23l 53z 4
Ho Aon AGT 5 ot R29 A5, AAEIE & o] FAA
Holl i AA He Ag Hol FFHe
Nida =y

ORP profiledl M= E71%d w2} 438 agze) WES & + Ao Z7|A3H9
A ¥kE71dE ORP 2 =7} 7] @AM & ¢ 2 43 A8 X8 vedin.

Reactor 349X < A9 4% JHLE Hetlth dEYo}l AA o] ORP H4L& %
7l 7175t BeFAAE Holv 1 ORPEe] 57] AIMER B2 2olE
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AA7} A&E A 41 @3o] ® R19 A%, 37 717 W= ORPatel -150017% &3 =
2 g9kt R2, R3, R49] A$-d% 37] 717 Wl ORPzke] 150014 A H A2 F4HA
Az AEHYLH, BlE ORP -100013H7F olydel:s €38 YT F U

4. & <k

7N MR e SBRAAMY AUYGFAASAHHT MLVSSS #H3E & oW A+
qMe 53 22 AEE du

1) FE3A] B 440 FFE vAEY wash-oute 2 AT FFERF AA 589
AZ2E YT

2) A& FFHE0] 0.045m JE R2o1AM A4 AAstrE el oy /1S 3o 43
EBPR(Enhanced Biological Phosphorus Removal)-& YEIW T
- 3) A& FF o] 0.06m o]l AY R3, R4 M= 60%0ld] AL 2 i3}t o
100% o g3l= < AA &&= YERSIH |

4) @9 PAET 15~1.8ml/mge] FF AaFo]  Fod #HF AoE YEEH

5 FTFHE A&d Sl FI1E BaA>AFF>ALNS SAHF s AREHE

rebsk}

Standard Methods for the Examination of Water and Wastewater. 20th Ed. American
Public Health Association, American Water Works Association, Water

Environment Federation.
gtg A ZAF A 2006, (AO): SBBRAA] £-AF 7)o W& AL Q1 AA A v, 27
#3813 A, A 16¥, 1%
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