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N13113nAZNaU (Sludge treatment processes)
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WUAINENINLINEBUVBIUHURAN5TLAY
* uuulyeina (Aerobic respiration)
* yuuldlye1na (Anaerobic respiration)
WUIRINANBUENTIRTYAULAYaRadnlusEuy
° LLUULLGU’JU%H@EJM‘E’] (Suspended Growth)

°  uUUNIEZARNUNININAY (Attached Growth)
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(Aerobic Treatment)




Activated Sludge (AS)

® Conventional activated sludge

=» Completely-mix activated sludge (CMAS)

=®» Conventional plug flow
Extended aeration activated sludge (EAAS)
Step feed activates sludge
Contact Stabilization
Oxidation Ditch - () AABIIULIBY
Deep-Shaft activated sludge

Sequencing batch reactor (SBR)
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Oxidation ditch

Sequencing batch reactor (SBR)
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Typical design parameters for AS processes
(Metcalf&Eddy, 2003)

Complete mix CMAS | 3-15 | 0.2-0.6 03-1.6 | 1500-4000 3-5
Extended aeration CMAS 20-40 0.04-0.1 0.1-0.3 2000 - 5000 20-30
Plug 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 fow | 3715 | 02-04 0.7-1.0 | 1500-4000 3-5
Conventional plug Plug. | 3_15 | 0.2-04 03-0.7 | 1000 - 3000 4-8
flow flow
. ] Plug
Oxidation ditch fow, | 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

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



HRT (Hydraulic Retention Time)

%4
o

) Ae szuziaaniinegluszuu (WSedeUiisen/dufuainie)

) %IBITEIaN lUN1TUNUn — Asuieswanyaunsdazlvluniseas

48188159 UN 38 LARUA
aldwe - vrunasdunsdlidnua - BOD 189

> ATUIUIIN HRT = V/Q
V = d3unsaedfnsen

Q = ansIMsivavasindeidndeunsenu



Mixed Liquor Suspended Solids (MLSS)

» 1935015 AsIEAgULABINU SS (Suspended solids)

» Wuvesudeuwviuass (SS) ivanefegduvidiviiuinditatan
Fouazagludeufnsaiviniu

» ilaidan SRT dwduszuunda A1 MLSS TudaRueinisazgn
NYUALALDR LULR

> Tngviluazaduaulasl MLSS aglutag 2000-5000 un./a.

» MLSS nunussvastnuluazdinasnianisnnnznau



D.

19318 MIIABAUNIE (F/M ratio)

. Untnan591113 (F) Midnssuusiaiy
F/M ratio

Umitingaunsd (M) ludaiueinie
ansn1sinadde (4%/9u) x BOD (un./a.)

Ysurmsaamuania (43 x MLSS (un./a.)



M = Usuneu sludge fagludadinainie (Usung)

W = 9n9111352U1% sludge 914983710550V (UTU1R5/9)

» A13AUAN SRT %lagn1358U18 sludge M193NTEUY

» N1552U1899 sludge lANIINHURNDINIALAZAUNINNAZNDU



N13AIUUNITIZUTY sludge N9

) VX
F X, + (F—F, )X,

%4
(=

F = 8n5I1558uU18 sludge #ia (3>/9u)

=

X = AANUWNYUVRY sludge ﬁgﬂwyutﬁﬂuné’umﬁé’aLaummﬂ (un./a.)
X_ = AULUNVUYDY SS Tutinfeeanaindsanaznay (un./a.)

V = d3urasaatanainid (u°)

F = saslwavasindefidndafiuanna w®/5u)

X = AMUUNTUVDY sludge TunatAneInIA 158 MLSS (un./a.)



N13AIUUNITIZUTY sludge N9

- VX
F X, + (F—F, )X,

nans |0,
U

an0ennaENauiiUsEaENSnIng -» SS lTuihiieday - X_ 1oy = 0

FTUNPAINNUNIANATNBUY AINGAT 0 ="

JZUYIINAILANDINA AMNEAT O = —




A298149 1

TviATu9aAY F/M ratio anudayasaluil

1) 9751015 MavaIuLde 60 ANS/ U
2) AUV NTIUVDIY L af 500 wn./a.

3) AUANATIAUTUTUALNBUYAUNIS LUdLANDINA (MLSS)
3000 un./a.

4) YSurnsauiuanie 50 afs



38N15ATU

F/M = Flow(l/d) x COD(mg/I)
V. (I) x MLSS(mg/l)

~ 60(l/d) x500(mg/1)
~ 50(1) x 3000(mg/)

=0.2d?
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TvAuIuAIa1gnEnaw SRT audayasalull
1) A1 MLSS ludaiiisianae 3500 Un./4.
2) aznaugdunIdluduriaguasnaunduiiAnauudulssann

10,000 un./a.

3) A1 SS TuunaaniA 20 un./a.
4) 9R51N15 avasUuILagLln 60 an5/IU

=)

5) 9RTINTFUALNURAUNITAIUAUNG 2 BnS/Y

6) USU1m509LANaINA 50 afs
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- VX
war T (F_Fw)xe

nngas | Yc

wnuAalugns

5 — 50(l) x 3500(mg/I)
© 2(1/d) x10000(mg/l )+ (60 —2)(l/d) x 20(mg/1)

= 83d
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TrAuIIUINININZNaUUALNISAIUAUNADIINRINYIBASNBUILUNAY 13D

NAUANINA IMNYayasalull (AIUANKIUAT SRT)

%

1) NMUUARIBIYATNDY 10 T

2) sassivavesinde 60 AN/
3) Y3unsaataneine 50 ans

4) A1 MLSS 1nn15LA1ENR 3500 un./a.
5) A1 SS luvisllsunznaunau 10000 un./a.
6) A1 SS lutinean 20 1N./a.
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1501587142 (N9INNUDINNALNDU)

VX
VX (—~——FX ,)

ANGAT 0. = —> _ _SRT )
U © Fu X, + (F=F, )X, Fw = (X~ X.)

wnuAtaslugnsazlalsunsnsnaunneeile

(ReannudANALNaY > X = 10000 mg/V)

50(0) x 3500(mg/\)

10(d)
10000(mg/L ) - 20(mg/\)

- (60(L/d) x 20(mg/V))
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15115AUL2L (19910 09ANBDINA)

. _ VX - (S\{%—FX )
Qqﬂgﬁi ) Fo X + (F - I:w)xe fw = (X — X )
r e

wnuAtaslugnsazlalsunsnsnaunneeile

(ReanaufneInIf > X = 3500 mg/l)

50()) x 3500(mg/\)

10(d)
3500(mg/l) - 20(mg/V)

- (60(/d) x 20(mg/L))




a & Y Y
N13INIVEDIUN L‘l’lu‘lﬂﬂ’aﬂﬁ’]

ANUAISTININNEATNBITYUY d1unsaUsdaaunweasszuuld 1y
° 5
° nAu
®* wag
°  N15RIYLAUIAVD AN
* Snwazvasitesn
* yasinglunsmnaznay

® ArnNaUndY



Usymninalussuu AS

» dymieafunisanaznauy
% Sludge Bulking
% Sludge Rising
2 wulufsmnazneu
» Jumifenfunadludaiuainis
< Wosdv17
2 Wesdina



Sludge Bulking

» dmn e Auwuadsadulafiatuludufiueinia sinlraandaumy

Prnvsaunulsiaudiag (v, §9)
» winvinuuaiissudulewsyiulaunnludafivainie
oH fuisagsly
5199713 (10U N, P) laiieane
F/M ratio gasennly

DO a1lU (@andtaulinadrnsunuanisely)



Sludge Rising

> #1110 A WA UTIUNZNDU N IATUASNBURAITNEIIINNE
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il Denitrification (NO,” wasuu N, Tudsnnnznau)
1N158YLLUU anaerobic (LAALAENLLNL)
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Wasdurv1n

* waAId MLSS Haely vinlill F/M ge (Juasruna)
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Attached growth

= =

* Wuszuuldgaunidiaigiaulasguurininans
*  AMPYIITSUUNIZANNININAIY

® szuuldsensas (Trickling Filter, TF)

» FTUULHUTYUTINN

(Rotating Biological Contactor, RBC)



szuuUrUaUNdguuuNaunse (Fixed Film)
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1. szuulusensas (Trickling Filter)
2. SWULLNU%&,}‘IJ%’M’]W (Rotating Biological Contactor, RBC)

3. szuululansy (Biodrum)



1. s3uulUsensas (Trickling Filter)
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l3/581n589 (Trickling Filter)
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2. SSUULANUNIUTININ

(Rotating Biological Contactor)————
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sUUUBRA4 (Oxidation pond)
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J¥UUaISIANDINA (Aerated Lagoon)
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(Anaerobic Treatment)




Anaerobic treatment
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COD Balance Aerobic
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] Fat, Carbohydrate, Protien,
Hydrolysis

Fatty acids Sugar Amino acids

Y 1 ¢

pyruvate

Acidogenesis
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wuASe851985U (Methanogenic Bacteria)

H,-utilising methane bacteria

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

Acetoclastic methane bacteria

- CH, + 2CO,




Anaerobic digester Anaerobic contact

» Gas Gas
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Anaerobic fluidized bed

» Gas

Effluent

Fluidized
bed

Influent
Gas

Upflow Anaerobic Sludge Blanket (UASB)

BIOGAS
EFFLUENT \ |
GAS-SOLID-LIQUID L % LIQUID
SEPARATOR o ° TRAP

SLUDGE BLANKET

——

SLUDGE BED

Influent

Effluent

-—
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Anaerobic baffle reactor (ABR)
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JadpinNeanuan1isuInaauvasgaunse

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

NLaY 6.6-7.6

nsmludusziie (VFA) 200-400 mg/l

517181915 COD:N:P fi@ 100:1.1:0.2

#7150 - WYYas NH,, S, laniznun
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W15INa3NAITRANIUASIEDU

) AMUYNIUVRINTADUNSY (WSansaludiuseivie, VFA)
» szavanweansluguluansuaiun (Alkalinity)

> STAUNLRY (pH)

> nTINMIWARTWMY (CH, production rate)
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AS3UAYSZUY (start up)
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vavrunude liildaan@iau (Anaerobic Pond)




vavrunude liildoan®iau (Anaerobic Pond)

= Jn1sgadanyd1sdunIgn1elaani1nzl399nBLAUNaANIUD

lnglydriaundeniianududugs
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« Ldquanlgundadndendiadnudutusi wse BOD < 200 un./a.



