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Jai 1 amourousielull (25 azuuw)
1.1 myvinhidedugesinvanmstdeiidsiaevilusgils wesuielnedasy (3 asuyu)

act o

29N

1.2 nsdieenuuuliissuuinimindediussdvsamiasas 90 fiSuuuy CSTR wis Plug Flow wuulagadly
nalunsifiudnuinndtdu sauansnisfun (3 azuuw)

vualh

C 1 c -
= , —=¢e* first order reaction rate = 1 day1
Co 14k Co

1.3 danNAzNBUTBITTUUAYNDULIS (activated sludge) LHudwmnagnoudssnvla nsauadmnazneudas
#ursanndile Wedmualdidnsinisivaveninindufveimaidsuindu Q Gudrssuy) + 0 (hainmss
loifa) 2suansinaelden Q lumseanuuustsls (4 Azuuw)
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1.3 asduruaitwiiieaglutiiafiniunisiitaudatu Unit operation process fianunsaldidnuafiusonaile
lagRasananeuwnzan anuduiviazanuduldlidmaesegenans (5 avuuu)

C Heavy metal

. A Suspended and Colloids solids 1. Air striping

.B Total organic carbon 2. Activated carbon adsorption
3. lon exchange

D Bacteria 4. Surface filtration
5

E Volatile organic compound (VOC) Electrolysis

1.4 Tsanuwdngfiesnswimilsiesmsidenseuuiindusufiordnasnaussnaninds TnowSeuisussving
38UU primary sedimentation Wag dissolved air flotation (DAF)

° 2/

U

Wastewater flow rate SAIAU 1,500 m”/day
Chemical oxygen demand #Awvi1iu 3,000 mg/L
Total suspended solids @iy 1,000 ¢/m’
Optimum A/S ratio #A1U 0.01 mL/mg

Temperature 30 °C, S, fiAwinfiu 15.7 m/L

Recycle pressure fidwvinfiu 275 kPa

Fraction of saturation fiaviniu 0.5

A1 loading fAWinfU 5 ke/m-h

Ain safety factor dmsuRuTAuvity 2

AN surface loading rate ffnegjs1d1e 20 - 150 L/m’-min
52UV Dissolved air flotation {uszuufifinis recycle

A _ 1.3Sa(fp —1)R

S TSS(Q)

_ p+101.35

p ,p=pressure, atm

101.35
sruuauiuas 24 Falua

U . s 1 L4 < 3 2 o L LY
A1 Surface loading rate 69M1AY 1.25 m/h %38 m/m’-h @usudwmnagnoy

d o d ) o . ¥
sldtayanimunlfiiemardesieluil (10 azuuw)

D
2)
3)
4)
5)
6)

AANUFUTLY (atm) vasds DAF

Sasmslvasudidds DAF (Q + R) (m*/h)

Surface area U989 DAF (m°)

fin surface loading rate L/m’-min eglutisifmusvislsl lunsdifliumnsanlimunafsmngan
Muflvasts primary sedimentation

tes-tardelunisifonldsyuu DAF wie primary sedimentation
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o 1Y i 2 o w o . { o o ©
dai 2 Tssaludon 1.4 dosnisldszuuindmindsnuy Upflow Anaerobic Sludge Blanket (UASB) tiietiimin
uannstiatuduluded 1.4 lasfhindedhssuufisduainmsdianssuiunsuda (wastewater from
washing) Asdnuneiimualy WiinAnwilddeyaimuuslineudasalull (15 azuuw)

2.1 3COD,,,, Wae Ysuasdaatadnde (v, uaz V)
2.2 awmiuivesiadtaunde duiugudnaluazan

UG (A, H_ uaz Hy)

2.3 29T19d0UIAT alkalinity vesunduiigmarennuaunarasssuunialyl nliiiswmesieuduasiiiy

alkatinity asluwhlslumiheilansusietu

2.4 ndifien COD Mumnasgmvisdmsulsinuiinegluennsdaugnavunssudodiailiiiu 300 me/L
Uirun1sUrtinainszuy UASB fiadhuinasgiuniela

° L'

AN
Wastewater from primary treatment
Wastewater flow rate, ma/day
Soluble COD, mg/L
Alkalinity, g/m3as CaCO,
Wastewater from washing

- Wastewater flow rate, ma/day
- Soluble COD, ¢/m’
- Alkalinity, ¢/m’as CaCO,
Process
Organic loading rate, kg COD/ma—day

- Upflow velocity, m/h
- Reactor volume effectiveness factor (E), percent
Height for gas collection, m
Anugvesisiasdrtanty, wns
meandussfiszuudiomis, o/m’
nanfuinegnau Oc, Ju
=yl g 2

Lorg E B VelOCil:}) '

| 43

Hi=—
A

VL=

K [1+ (k)0 ]

s=T—————

O.(vk—k,)—1
coD

primary treatment primary treatment

CcO

washing

1,500
1,500
300

500
6,000
300

8
0.8
85
2
10 1ung
3,000
52

» Hr=H +Hg

K = 500 mg/L, k = 3.125 ¢ COD/g VSS.d, Y = 0.08 g VSS/ g COD, ky = 0.04 g VSS/g VSS.d

D

Washing

CODw=
Q +Q

primary treatment washing
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Sequencing Batch Reactor (SBR) Wiindnwlideyaitwualimousanusioluil (12 aswuw)
3.1 sandnuseunsauiunssiott uar Sausaunssdiumsianun (3 AvuuL)
3.2 39181 fill volume #9 59U (2 AZIUL)
3.3 21U UA504 SBR (2 AZLUL)
3.4 Hydraulic retention time wag BOD volumetric loading {ulusmunausinseenuuuvielsl d1lidulu

AN ILARITLAUBUUY (3 AZLUY)

3.5 INN15PBNUUVILANMBAATIUINAITA Bt laiuiy (2 Azwuw)

Auuali

Wastewater flow rate, m3/day
Biodegradable BOD, g/m3

£14 SBR, €9

t,, Falu

te, Hlas

to, Aalaa

t, 42T

Ve/Vy

Range of hydraulic retention time (HRT), h
Range of BOD volumetric loading, kg BOD/mB-day
T =ty +t5 4+t

tc = tA +ts +tD + tF

2,000
1,350

0.5
0.5

0.3
15-40
0.1-0.3

7/13
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doft 4 (15 Azuuw)
4.1 fvuslianssuviasidnssuuthdamidslude 4 flansiall C;,H,0;; (10 AZLUL)
1) mmﬂ%mmaan‘?jmuﬁéfaamsmwgwﬁ (theoretical oxygen demand) Tunseesaans Cp,H,,04,
2 ke Avimaulumizeilansy) uazdosnsanniawils Akneulumihedlaniy) et musldeorned
sondlaudiudiutseneu 20 Weddus Tnethwiin
2) fmusliansdunddluded 3 fidnvaswiiousvarsdunadiutet msdosaauasdunisnomeludon 3
feansUTinaeenBlaummguiivinls
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4.2 Jaduladiaudiaglumssenuuuszuuiaindaiiomdaaisusuetiaufes waz n1sesniuuszuuUdni
Eeeidnasvsunarlulasaulaeszuuldennia wazaseSureindifgyeenls (5 azwuw)
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°

N1YUA

Wastewater flow rate, m3/day 1,000
Total suspended solids (TSS), o/m’ 500
Wastewater alkalinity, g/m3 as CaCO, 50
Alum ALSO, 18H,0 added for removing TSS only, kg/1000 m’ 10
Phosphorus in wastewater, g P/m3 15
Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94
Chemical sludge properties: Specific gravity 1.05
Moisture content, percent 92.5

75 wWoidusives Total suspended solids (TSS) anagnauldlu primary sedimentation tank lnglaifas
14 alum

90 Wesidusiwes Total suspended solids (TSS) anngnaulslu primary sedimentation tank Taeld
alum

aun1sMIAY alum LiienTs precipitation

3Ca(HCOY), + ALSO),18H,0 <> 2AUOH), + 3CaS0, + 6 CO, + 18H,0

(3 x 100 as CaCO;) (666.5) (2x78) 3x136 6xa4 18x18
AUNMINSHY alum AU Lime

Al(S0.);18H,0 + 3CalOH), <> 2A(OH), + 3CaSO, + 18H,0

(666.5) (3 x56 as Ca0) (2x78) 3x136 18x18
NNINARBINUIINITAIA Phosphorus (P) 1 kg 6B9n15 18 kg 183 Al(SO,)518H,0

Py, = 1000 kg/m3

ssnpufouselull (10 avuuw)
5.1 3IMW@U8 TSS (kg/day) Vignﬁﬁ’m‘[mdmau alum dagifiy alum
5.2 3ams19seU alkatinity Tuthideilitoawesion1sindn TSS Tnunisidu alum  vield dliiiemedouds
Ca(OH), asluwinls (kg/day)
5.3 231AN Al(OH)ﬁ‘iLﬁm‘z’Tu (kg/day)
5.4 wmUTinesTemenou TSS Miatuanmsanazneulasl) i alum 2) @y alum Werda T5S
5.5 9nUTua alum Aideadiuiy (ke/day) Wileldhdn phosphorus uarUSnesueImynauiiiintuan

msaneznaulagnIsiin alum Worda TSS wag phosphorus
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fail 6 Tsanugaanisldszuuthinuuutaiuene (aerated lagoon) Wiethdntheenansyuu UASB Tutedl 2
Tildamhisehunasguhidasilu Whindnuldanditmueliseusmausslud (10 azuuw)

6.1 aameawaarlunsiiuinasneu (solid retention time, SRT or B¢)

6.2 IUImsvesUaIRNe A

6.3 WMUTuANuiesseandiaummguinetu uadlissinumnudeinmssendiauiifedldaie

6.4 sauvinen BOD Tuhfsnusnasguvdel

o L4

"
- Wastewater flow rate, m3/day 2,000
- Soluble COD, ¢/m’ 155
- BODy/COD 0.5
- The plant permits standard BODg, mg/L 8
- Depth of Lagoon, m 3
-4, day 5
- Water temperature in summer®C 35
- Water temperature in rainy season’C 25

- Y = 0.65 Mgyuss/MEsons Ks = 100 mg/L (g/m), k = 6.0 g/g, K, = 0.07 day " for 25 °C
- First order observed soluble BOD removal-rate constant ko = 2.5 d"at 20 °C
8o

1+ (k)6]

- Kky = k1.06 T

- Oxygen demand = 1.5 Q (54-5)

- SOTR = 2A0TR
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Foit 7 wyuwinilsfiussning 20,000 au Ussns 1 aulithusstaini 200 L/day Tnethintdhudaulsgn
swnudszuuidminds thinugnueurnsmiliivanuuuszuuitimiidouuy Tricking Filter adlidoyad
fvusl¥eenuuumidusingudnanvesd Tricking Fitter Adonaldweilufuiiiitmun

(12 Azuuw)

Mviun 1k
- Guahdedidseuy, m’/day 0.8 (huszUiigly)
_ ¢ BOD, mg/L e 500
- A1 BOD thilunisundaudn, mg/L 20
- fwnaznoutusulinda BOD
- Filter depth (D), m 4-6
- Recycle ratio, m’/d (R/Q) 1
- A K 2.35
-n 0.5
- fuiildlunsnaed, was x wes 12x 12
_i — e—KDIQL"




