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1.3 uaaIM i O; 1p9sEUU Activated sludge é’agﬂtﬁaﬁwmsﬁamnauaanmn
N3iA 1 DadNEINIA (3 ATUWMH)

NI 2 IANATNEU ( 3 AZILUW)
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ns dﬁ 1 Quand X,
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L4 2duguafiwfitndaaglusifisfirnunistniaudaiu Unit operation process Asmansaldidauais

FanaM A lasRIITININAMIRINEEY anuilufivazanuinldldmanssgeand (5 azuwn)

............. A Suspended and Colloids sofids 1. Air striping
............. B Total organic carbon 2. Activated carbon adsorption
............ C Heavy metal 3. lon exchange
............ D Bacteria 4. Surface filtration
5.

............ E Volatile organic compound (VOC) Electrolysis
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lTﬂﬂ 2I‘iaﬂ’]u“aﬂﬂquﬂmlmﬁ]gﬂu“ﬂ“uﬁﬂaﬂn"ﬁlﬁ?:uﬂ Dissolved air flotation {DAF) urzuudiustuan

Amuain

Wastewater flow rate fsiuvinnu 1,000 malday
Total suspended solids ALYy 500 g/m’
Optimum A/S ratio {siLyiiL 0.01 mL/mg

Temperature 30 °C, S, flswyinfiu 15.7 muiL

Recycle pressure JfMTNL 275 kPa

Fraction of saturation disuniy 0.5

#1 loading FNYAL 4 kg/m’-h

fin safety factor SwSUMRATIFNLYIAL 2

i1 Surface loading rate difnagszning 20 - 150 L/m’-min
LUV Dissolved air flotation \Iwszuufifinas recycle

A 13Sa(fp—1NR

s 7SS(Q)

p+101.35
= ——— , p=pressure, atm

101.35
TUU U 24 Talug

wirdegafmmualitiamerdoaaluil (12 azuww)

2.1 sanusudild (atm)

2.2 darmswamafidnds (@ + R) (m'h)

2.3 Surface area V8483 (m’)

- ' . 2 . ¥ ’ . ' iy (Y
2.4 Wn37988u71 Surface loading rate L/m°-min aglugsirmuanialal luns@nlivanzsulim
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907 3 TzuvidaduFuLUY Upflow Anaerobic Sludge Blanket (UASR) vaslssnundamundniaguluded
o w o A 0 i o ) u . &
2 Winfinwldoyasinted 2 uszdoysfirmmualinaudioudaluil (12 azuww)
3.1 mfSunasaathueiude (v, uas V)
A 4 e 5 or :’ = » [l L3
3.2 mdufimasdainiaduiy ifuiuaudna A nugs (A, H, uaz Hy)
3.3 29a¥I9NBUTIAN alkalinity vasiReuAnIweNdanNusugazasszuunie Wl (Rnawadandy
TN akalinityad TdwinlsTumianAlansudeatu
» vy, . iy, - v A WA
3.4 n3difdn COD musnasgwhiisdmiulanuiinsaglwsamsiiauaasmnssudaatianlifi 300
HE [ A - ' v P . A
mg/L Wik unIienszuy UASBIsHuinasgunialy usrlduassnnufaiuidudsles
fashmsarameunaussunudtlugasiliig

el
- Wastewater flow rate, m /day Tl Sasmslwaswanded 1 (Q+R)
Tunsdifimanlalalildivindy 1,286
- COD, g/m’ 5,500
- Soluble COD, g/im”’ 5,000
- Alkalinity, g/m’as CaCO, 250
- Organic loading rate, kg CODIma-day 12
- Upflow velocity, m/h 0.8
- Reactor volume effectiveness factor (E), percent 85
- Height for gas collection, m 2
- anugeuadnedaslidnionniy, wes 12 L@y
- " alkalinity fiszuudains, gim’ 3,000
- wawiunneznaw Oe, Tu 52
. V;,:QSO,VL=E"—,A=L,HL=E,HT=HL+HG
Lorg E velocity A

- K, =500 mgiL, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, k,=0.04 g VSS/g VSS.d
K1+ (k)61

5 = —
6.(vk—k,)—1
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Fanne lﬁﬁnﬁnmlﬁ’agﬂmnﬁaﬁ 2.3 u.a:'ﬁ'a%uaﬁﬁwu@lﬁﬂauﬁwmuda‘lﬂﬁ (12 ATUnUW)

4.1 wwmdnanlunsifuineznau@c) (4 Azuun)

4.2 sawmsnmlumafuinii(0) (3 azuuw)

4.3 WMBIaTaItudNeIng (3 AzUnN)
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(3 AzUNR)
AMNe IR
- Wastewater flow rate, m /day Til#dn demnisiwasinaindad 1 (Q+R)
Tunsd@imenlaldlilfivindy 1,288

- #" Qg IINOIENSENEU, M /day 200

- COD, gim’ 5,500

- Soluble COD, g/m" 5,000

- Alkalinity, g/m’as CaCO, 250

- MLSS, gm’ 3,000

- MLVSS, gim’ 2,500

- The plant permits standard COD;, mg/L 300

- COD of suspended solid equal to 20% of soluble COD
- Mme = 3.0day’, Ks = 60 mg/L (g/m’), Y = 0.60 mgMLVSS/mgBOD;, K, = 0.06 day”
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' ] P 2z ' A ' 9 o e =
5.1 9919 92an740 Limiting Flux (kg/h-m) wazdi Flux Aiduauussihlumsy fiidemets
Xod .
5.2 WwuAuazidwhugudnaasiianaznau

Mnualn
- Wastewater flow rate, mslday 1,486
- MLSS, g/m’ 3,000
- dwualismanilunsguaznau, mh 0.5
- dafwmanzaulumstdim, kgm’h (2/3) Limiting flux

- AATNTRLAZAINY L%?luﬂﬁﬁﬂﬂﬂ:ﬂ AWUFAIAIATTI

#7197 AU UTUIBIAsNak m’mﬁ'ﬂumwnm:n au

mMINaaed anudutuaznan (C, mg/l) A7 (V, m/h)
1 10,000 0.14
2 8,000 0.27
3 6,500 0.50
4 4,200 1.10
5 3,000 3.20
6 1,600 4.60
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"o 6 inmransiansaushdsfidszuuluten 3 wuniimiaraasiulaseu 100 mgNH, -NL
wmBnaaanFilaunideanismang s (Theoretical Oxygen Demand) TunaiiinU§fi3an Nitrification lush
= 3 3 L + P | - &

\§B 1,000 m'/day lasauysol fwuald NH, Wiowliilu NO, navue (12 azuun)
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Wastewater flow rate, malday 3,000
Total suspended solids (TSS), g/m’ 400
Wastewater alkalinity, g:‘rru3 as CaCoQ, 50
Alum Al,SO, 18H,0 added for removing TSS only, kg/1000 m 30
Phosphorus in wastewater, g P/m’ 10
Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94
Chemical sludge properties: Specific gravity 1.05
Moisture content, percent 925

60 wafidudues Total suspended solids (TSS) anansneanaznawlelu primary sedimentation tank
Taulidaaly alum

90 ulafiduduay Total suspended solids (TSS) AanTaanaznawldlu primary sedimentation tank
lasl¥ alum

FNNITMAFN alum Rans precipitation

3Ca(HCO,), + AL(SO,)s18H,0  <——> 2AHOH), + 3CaSO, + 6 CO, + 18H,0

(3 x 100 as CaCO,)}  (666.5) (2x78) 3x136  6x44  18x18
FUN1INILEY alum AU Lime

Al(SO,);18H,0 + 3Ca(OH), <———> 2AKOH), + 3CaSO, + 18H,0

(666.5) (3 x56 as CaO) (2x78) 3x136 18x18
NNINAIBINLTINYITIAR Phosphorus (P) 1 kg 689013 18 kg 189 AL(SO,),18H,0

Py = 1000 kgim’

wepuarmaae Ui (12 azuuw)

7.1 IWMWIATa9 TSS (kg/day) ﬁgnﬁﬁﬂ'[mr'lmﬁu alum UazL@y alum (2 AZUWN)

7.2 warwseyi alkalinity lwiidefiRuemwedansmnda 188 Tagmadn alum  wio'll s liiioima
#inaLdy Ca(OH), avluiinls (kaiday) (3 Azunn)
7.3 20161 AIOH), iintu (kg/day) (2Rzumm)

a4 a X L a a
7.4 RWnlinasuaiaznaw TSS ﬂhﬂﬂﬂju’i}'mﬂ'ﬁ@lﬂﬂ:ﬂﬂutﬂﬂ'l&lLﬂll alum a9y alum

(3 azuun)

7.5 3w alum Adanfuiii (kg/day) e lFrnda phosphorus (2 AzILAW)
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180 8 gurniwursnieiitszeng 10,000 au Uszrng 1 aulfildsztuvindy 250 Liday Tassinfisann
ﬁmﬁ'augnﬁunuL&T’ﬁ:uuﬂ’nﬂaﬂm%’ﬂ m'fnﬁﬂmgnuamﬁmm’mlﬁaanuumzuuﬂﬁﬁﬂﬁm%uuuu Tricking

. Y a e “ 3 o d w a A X 4
Filter mlwa;u.mﬂn"mw;ﬂaanLLuummumuﬂuunmwmnmmmsmmwﬂﬂwamluwu‘n {12 AZLUW)

Munaln
Y a A w 3 v o

- WSanantuiefdnszuy, miday 0.8 (shuszthdlsly)
- #1 BOD, mg/L die 600

\ 4. L)
- @1 BOD s unstiiuewal, mall 20
- Saeneznantuiurinde BOD 1eYanar 30
- Filter depth (D), m 4.6
- Recycle ratio, m'id (RAQ}) 0
- MK 2.35
-n 0.5

g g [V
- Wunnlglunsnads, was X wes 8X8

-Kpi,"

S,
SO
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