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1 s aaa 1 9 Y 1 1 s
Yo 1. vnmsnanvsludl§ASewuy Batch wuanududuvosdis A a. rateen i 69
waaaluasieh 1

151990 1 ANUTUTUYDIAT A 8. 13819199)

a1 (12 1u9) 0 0.5 1.0 2.0 4.0 8.0 16

ANUTNTUVDIAT A (mg/L) 20 144 112 9.0 5.8 3.6 22

t4
sempufInmee Il (10 azuu)
v ann A A ‘g ann 1 .
1.1 )i fasefifaiuvesas A dlulfAsenlseianlauazeavin Reaction Rate (k) (A529901
y
NN First order reaction 118% Second order reaction mﬂu) (5 AZLUY)

1 o o g’ @ ann .
1.2 samanauduini 0) ﬂlﬂﬂﬂﬁﬂ{]ﬂ’imtmﬂ Plug flow 10ig Continuously stirred tank reactor

(CSTR) taldidnans A 99 WesiFud (5 azuum)

fnuald InA=InAj—kt......oooiiin, First order reaction
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—m ke Second order reaction
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Pon 2 vansufmnuae 114 (15 azuuw)

2.1 299TUIYAUHUIYUDIA1I1 Double layer compression (DLC) (2 AZHUYN)

2.2 Sedimentation 1MLDUUASUANAIAY Clarification 8813 15 (2 ALL)

2.3 Dissolved air flotation IMAUBULATHANAINNUNTEUIUNTS Sedimentation penals (3 AZHUY)

A Yy o ~ ° Y1 <
2.4 nmMsnaasInsanaznoutsziani 3 Tadeyadinisrei 2 Amualdaanusilunmsgquy
AZNOUBDNING IANALABUTAUNIAY 0.5 mvh 391A1 Limiting Flux (kg/h-m’) ttazan Flux Ay

Az lumsliaauese @ asuuw)

’ g
5197 2 mmm’fm’fmmmzﬂau ANus2 luMsAnAZNBY

MINABDY AMUTNIUALNBU (C, mg/L) A5 (V, m/h)
1 12,000 0.14
2 10,000 0.27
3 7,500 0.50
4 5,200 1.10
5 3,000 3.20

6 1,600 4.60
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" Wastewater flow rate, m /day 1,000
®  Total suspended solids (TSS), g/m3 400
B Wastewater alkalinity, g/m3 as CaCO, 50

" Alum ALSO, 18H,0 added for removing TSS only, kg/1000 m’ 30

®  Phosphorus in wastewater, g P/m’ 10
B Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94
®  Chemical sludge properties: Specific gravity 1.05
Moisture content, percent 92.5
° L4
Mnualn

® 60 ofFufvee Total suspended solids (TSS) @013 aanaznoulalu primary sedimentation

tank Tﬂﬂlhl'él}’ﬂﬂﬂgf} alum
90 11)oFIHUAVBY Total suspended solids (TSS) #1119 aanaznau 1d 1y primary sedimentation
tank Tﬂﬂﬁl‘f)’l alum
" qUMSMSIAN alum HABATS precipitation
3Ca(HCO,), + AL(SO,),18H,0  <-------- > 2AI(OH), + 3CaSO, + 6 CO, + 18H,0
(3 x 100 as CaCO,) (666.5) (2x78) 3x136 6x44 18x18
" qunISMSIAN alum AU Lime
AL(SO,),18H,0 +3Ca(OH), <--- > 2AI(OH), + 3CaSO, + 18H,0
(666.5) (3 x56 as Ca0) (2x78) 3x136 18x18
" 91AN15NAABINDIIN5A19A phosphorus (P) 1 kg ABINT 18 kg UDY AL(80,),18H,0
" Oz = 1000 kg/m’

o ' &
2R UA0 A Wi (15 AzuUN)

o o

3.1 WNWI04 TSS (kg/day) Tignindalao iy alum oAy alum (3 Az
3.2 93R529EOU I alkalinity Tuidefifioanonomsiia Tss Taomsidu alum wio'li &1
iosnodoudn Ca(OH), aeltimls (kg/day) (3 nzuum)
3.3 991191 Al(OH), fiAntu (kg/day) (3 AzuUM)
3.4 9av5IATVReALNOL TSS TUARBUIINMIANAZNEUTASHIRY alum LoZIHY alum
(3 AZUU)

3.5 9aM1Tu18l alum NABUANINY (kg/day) 1We 1519@ phosphorus (3 AZUUM)
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4.1 M36BYANYES C,H,,0,, 1 kg ADIN150ONTIIUAMNGBE (Theoretical Oxygen Demand) (#1113
(AFasulunienTansuraz Tua) uazdoamsormeils AdeouluniieTua) o mualieinea

=1 ~ ] ¢ a3 I's
foondududiuilsznou 20 nlasiFus (10 azuuw)
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4.2. 230N FIIUNABINITNINGYE (Theoretical Oxygen Demand) Tunsiial§isen
e . + Jd A 3 ¢ o v + = -
Nitrification 100 mgNH, -N/L 1uti1ide 50,000 m'/day Tevanysel mvuald NH,” waeulihilu No,

v
NINUA (10 AZLUY)
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5.1 991781 O, U9953 1Y Activated sludge 931 iiJavhinisianzneusonain
AN 1 DUANDINIA (5 ATUUN)
ATAN 2 DINNAZNBY (5 ATHUN)
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Q Aedns1Ms Inavewindudiszuy, Q, Aedasims Inavesnzneuiguands
ANAZNBUITGAUANINA

Q, ABENIIMIGUATNOUBBNIINGUANDINIA NTAITN 1

Qw BRI INTGUAZNOUDENINGIANAZNOU TN 2 Qw Timtssuniiefiouny Q

uaz Qr
A3aIT 1 Qaand Xw
3@ 1 Q— Qaand Xg
Q+Qr ﬂi{ﬁﬁzQ-QwandXE
“= X,V " —
Qr and X

QR and XR \

n3ain 2 Qw and Xg
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5.2 Tsanmuranilsdosmssenuunszuthtiat douuy Activated Sludge mﬂﬂmﬁn%’ay‘mﬁfaw’fu
W Msasms Inavesiudumindy 10,000 m’/day COD vouFoiithssunTiaigy 400 mg/L
szuuttiadeatialiim cob veshnsfieennnszuudesiiatiosndi 30 mgL lurhiadia ms
UUIUADUNINY 20 mg/L

3nsumaune l1li (15 azuu)

(1) Determine the mean cell residence time (ec)
(2) Determine Px, VSS kg/day

(3) Determine Pt, TSS kg/day

(4) Determine mass VSS

(5) Determine mass TSS

(6) The reactor basin volume (ms)

(7) Determine the reactor detention time (9)

fnuald - The effluent suspended solid have a COD of 0.5 mg COD/mg suspended solids.
- limax = 3.0 day ", Ks = 60 mg/L (g/m’), Y = 0.60 mgMLVSS/mgCOD, Kd = 0.06 day "
- £,=0.15 g/g , MLVSS = 3000 g/m’
- No nitrification occurred,
- nbVSS = 20 g/m’
- TSS,-VSS, = 10 g/m’



1317 WO

1 /JmaxS
- =pu-ka QY pu=
0. * Yo kxS

Px,VSS = QY (So-S)(1kg /10°g) L (DUkA)QY (S0 85)0c(1kg /10°g) | QY{(NOx)(Ikg /10°g)

+ bVSS)(lkg /10°
1+ (ke)fc 1+ (ka)0c 1+ (kan)c QUubVSS)ikg /10°8)
(A), Heterotrophic biomass (B), Cell debris (C), Nitrified biomass (D), Nonbiodegrable VSS
in influent
A B C

Px,TSS =

+ + + D+ Q(TSSo—-V5S0)
0.85 0.85 0.85
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6.1 53'1J‘1J‘1J1‘1Jﬂu1lﬁﬂlmﬂ Fix film mmmmﬂmimuﬂmrﬁﬂﬂszmw“lﬂ"lﬁ’uNuaﬂummmmmm
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6.2 Jsanuuranitadesnsintatinde Teeldszuu luldenme Taotindeainlssausanadd

v
dnyuzaane 1l

Wastewater flow rate, m3/day

COD, g/m’

Soluble COD, g/m3

Total suspended solids (TSS), g/m3
Volatile suspended solids (TSS), g/m3
Alkalinity, g/m’as CaCO,

Mnualv

Organic loading rate, kg COD/m3—day

Upflow velocity, m/h

Reactor volume effectiveness factor (E), percent
Height for gas collection, m

A1 alkalinity N5TVVABINS, g/m’

_QS0 , Vo0 V.

Lorg E velocity’

Vn

1,000
5,000
4,000
500
150
500

16
L5
90
2.5

2500

H. = E s HTZHL+HG
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(3) 999329001191 alkalinity veniuFoinfivanesennuaugavesszuunie b d1 litgane

ABUANAITIRY alkalinity 841/ 15 lumiseR TansudeTu 3 Az



