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(Aerobic Treatment)




Activated Sludge (AS)
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Complete-mix activated sludge (CMAYS)
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Oxidation ditch
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(Metcalf&Eddy, 2003)

Typical design parameters for AS processes

Type of SRT F/M Loading MLSS HRT
(kg BOD/kg | (kg BOD/
Reactor (d) MLVSS-d) m?-d) (mg/l) (h)
Complete mix CMAS 3-15 0.2-0.6 0.3-1.6 1500 - 4000 3-5
Extended aeration CMAS 20-40 0.04-0.1 0.1-0.3 2000 — 5000 20-30
Plu 1000 - 3000° 0.5-1
Contact stabilization fl & 5-10 0.2-0.6 1.0-1.3
ow 6000 — 10000° 2-4
Plug
Step feed flow 3-15 0.2-0.4 0.7-1.0 1500 - 4000 3-5
Conventional plug Plug | 3_ 15 | 02-04 | 03-07 | 1000-3000 4-8
flow flow
ey L. . Plug
Oxidation ditch flow 15-30 0.04-0.1 0.1-0.3 3000 — 5000 15-30
SBR Batch 10-30 0.04-0.1 0.1-0.3 2000 - 5000 15-40

a - MLSS in contact tank ; b - MLSS in stabilization tank




HRT (Hydraulic Retention Time)
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Mixed Liquor Suspended Solids (MLSS)

> 1935n15AT12RBULABINY SS (Suspended solids)
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> Tnevluazarunuliil MLSS aglutag 2000-5000 un./a.
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ANDASIEIUDIMHBRAUNIE (F/M ratio)

UNAUNE1591%15 (F) M2152UURDIY

F/M ratio
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Jsunsaaiuannie (43 x MLSS (un./a.)



M = Uual sludge Nagludainainie (Usuns)

W = 9m51n11552U18 sludge 91498310530V (UIU1915/97U)
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F = 8n3In1558U18 sludge 99 (1°/91)
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X = ANUNTUYaY sludge ﬁgnmgwfiauné’umﬁﬁaLaummﬂ (un./a.)
X_ = anuiduduves s Tuhiiseanandaanaznau (un./a.)

V = Y3uasaaiuainia (u°)

F = saslvavesuindefididafuannia wi/5u)

X = AAMUUUYUVDY sludge TunstinaInia 158 MLSS (un./a.)
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A29819 1

TAuandn F/M ratio anuteyasaluil
1)8nsnslvavestiide 60 AR/
2) AMULVNYUVDIT LA 500  un./a.
3) AIUANAIAMNLUNTUAZNDURAUNIE luduANaINIA (MLSS)
3000 un./a.

4) YsU1m509Laua1neA 50 afs
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F /M= Flow(l/dXxCOD(mg/l)
V,.(1)xMLSS(mg/!)

~ 60(1/dx500(mg/l)
~ 50(1)x3000(mg/I)

=0.2d"



A29819 2

TnAuIMAI1gnENaw SRT audayasaluil
1) A1 MLSS ludafsainie 3500 1n./4.
2) aznauaunIgluduriaguasnaunauliAAuudulssane

10,000 un./a.

3) A1 SS Tuu19aniAn 20 un./a.
4) M55 avaULFLTN 60 ANS/IU

=)

5) an5INsgUATNURAUNISdUAUNY 2 Ans/u

6) UsuU1msaatfiuanie 50 afs
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50(1)x3500(mg/l)

O = 5 (17d10000(me/) + (60 —2)(1 /d % 20(ma/1)
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TnAuIMUINIATAENBUUANVREdIUAUNARWINANYIDALNBUIBUNAY 13D

NAUANDINA MNVYayasaluil (AIVANKIUAT SRT)

1) NMYUAARNIYAZNDU 10 )l

2) sasnslnavesinde 60 aAns/ U
3) Y3unsaaiuannig 50 ans

4) A1 MLSS 21nN159LASIZH 3500  un./a.
5) A1 SS luvislasunznaunau 10000 un./a.
6) A1 SS lutineen 20 1n./a.
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VX
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(ennfudennaznou - X = 10000 meg/l
50(1) x 3500(mg/L)
S (60(l/d) x 20(mg/V))
. 10(d)
) 10000(mg/\) - 20(mg/l)
= 1.6 1



VX
VX _Ex
AMNERNT |O = = g _ (SRT e)

wnuAtaslugasaglaUsunnsnznauiinesis

(ReRNauANBINA > X = 3500 mg/V)

50(1) x 3500(mg/\)

10(d)
3500(mg/L) - 20(mg/\)

- (60(/d) x 20(mg/\))
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Uymmialuszuu AS

» Jaymidgafunisanaznay
“ Sludge Bulking
“ Sludge Rising
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Sludge Bulking
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Sludge Rising
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Attached growth
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® szuulusensas (Trickling Filter, TF)

» FTUULHUTYUTINN

(Rotating Biological Contactor, RBC)



ssuvUrUau I auuuNaunse (Fixed Film)
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1. szuulusensas (Trickling Filter)

2. STUULNUNYUYINTN (Rotating Biological Contactor, RBC)

3. szuululansu (Biodrum)



1. szuulusensas (Trickling Filter)
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(Rotating Biological Contactor)
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STUUUDAS (Oxidation pond)
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SEUUETSLANDINA (Aerated Lagoon)

JussuuunUaundenisdanin  wuuiiueiniaadluase
loglaifinsnyuileuadnd  esaufinaAdnduluunfuIN

74
) o =

N2U1Y  danuduIsanatigsnvnlrtiani1snaulanang

laUnfivadudaiuiuagazgneasaanglaggdunss o

1 d! < (Y] 1 = 1 d! < 6y
A3UNULIZNANYLUUEAN LAz Na2UY LI U UNY

arsuaulaeanlayn  Feaztinnznaudazay N IAANNUSUNe MLSS

ALY 1909528211819 H9R99dN1SUNEan99NAINNTZUU



¢ (Aerated Lagoon)

LLHAUDIN

Vo
[(7)
=
=
99
Vo




38

nszuaun1sUrvanuuldlgannnd

(Anaerobic Treatment)




Anaerobic treatment
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COD Balance Aeroblie
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wuAtiiSe85193154 (Methanogenic Bacteria)

H,-utilising methane bacteria

+ 2H,0 - CH, + 2H,0

Acetoclastic methane bacteria

- CH, + 2€0,




Anaerobic digester
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Anaerobic fluidized bed
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Anaerobic baffle reactor (ABR)




Jadeiineanuannisuinaauvagaunsd

gunndl  mesophilic 30-40 °C
Themophilic 45-55 °C

WD %Y 6.6-7.6

nsmluduszie (VFA) 200-400 mg/L

5171819115 COD:N:P A@ 100:1.1:0.2

#1350 — Wwwas NH,, S, lavieniln
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) AMUYUIUVDINTADUNSE (M5ansalususeLe, VFA)
»  szavannweaslugdluaisuaiun (Alkalinity)

> seAUNLEY (pH)

> INTINITHANULNU (CH, production rate)
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N133UAYITUU (start up)
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Toszaziiaruszaunee 2-6 LHaU
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vavnuaudelildaan®ian (Anaerobic Pond)




vavnunudeliildaan®diau (Anaerobic Pond)
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