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Orniii 1  a.a141,71.16 Nantilcai 

410'11 1 ntirrunistviio 
1.1 (10 maw) ainnilvinalnistioFlowuu Batch imuliiiniiistriann 1 	 nivaniin-momololc 

rhinnwaatsvlaili a1n°Ua8daF1'1Flaalwla58J 658J61tJLL F1flaj5Y)a5a.Sizip lar.m.N; ili.Lnmluv1'1Y15YI 1 

i 	ao51111511^1 freundlish adsorption isotherm 	K (freundlish capacity factor) 

1 
— (freundlish intensity parameter) isateNnis freundlish adsorption isotherm 
n 

ii 	ad141 freundlish adsorption isotherm LITY@IliifiLitud-rtifuliumiaaln-miwiu luninhtimitaSESkluChau 

maphrIzili Frithvanitavi-itiu 500 ilariil.wiaS915 1.113.r1m 1,000 	 ti-rowNdiffie.hun-mi-rtio 

ilailiflailwiwitgoainlailnunti 0.1 ilaSnianiam 

HI 	aivrifiii,iNiuciaiwikrimuggdiu&SluvisiFililani"Dat 40 Inv 

Freundlish Isotherm 

(Co — Ce)V = x = KC" 

1og() = log K +I log Ce 
m 	n 

onliAl  1 flitlithAllnal TOC Ltahiu (Co) Liatwii TOC1710111112.1211V (Ce) 

Initial 

Chloroform 

(mg/L) 

Equilibrium 

Chloroform 

(mg/L) 

150 5 

250 12 

300 17 

340 23 

370 29 

400 36 

500 50 
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shill  1.2 (10 AZ1,1,111.) 11-4j-runi 1qoiiuilao4iloi5titi@ana@ai 200 mg/L clnthlii).74010614i006inLtru fixed bed 

granular adsorption t1illti-41101511186viiii`u 100 m3/day 8,8r,liiilir..iicgniTtrytial*Auzattionnil 1 mg/L 

	

i 	wi h bed volume i'A00fiwuu, m3  

	

ii 	triaringigurainiu9WikInm kg 

breakthrough, day 

	

iv 	filt5anm5 breakthrough, VB, M3  

rimvuoli 
miwoa@4trki.dpitri 

• 6051m5ivaffilif6viitiu 1.67 bed volume/hour 

• triancurimiril,iiviiiTh 3 kg 

• Carbon density wi'l't 400 kg/m3  

• triliffinhci breakthrough LViliTh 2080 L (thilfintivihriftrualillu8e iyhticti 1 mg/l) 
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foil 2 nrilianalgulathrea 

2.1 (15 fit669.01) 1.7nlinwaSiiiniatnaitavlioanwtrusttunisuaniAmalstsAjaerijnyniumnistialthiSucifimunininTh 

Lii-aionwtriinirriAum ainNalvnitvilrunirni-wwoiturriliA 2 

	

i 	annit.13L -in.iiiiejl?,{vifitintioUgi@Smiviriii strong base anion-exchange resin 	exchange 

capacity LYnnU 2 eq dam 

	

ii 	dia6alnittinirti-iidgunitti-itioLLA'abnthsti-rti9nintryni 10 m3/day vt,'@,(1.i resin iuotreiSgn 

	

Iii 	fi-voloiliiin-Auv:Imn-rinautigiat-iu resin 6e101.10n-mitl5aiwz 1 Liathliini5Chi resin 

ifiarguilCAaaJenm luvici481dk1141 resin i7Krinifl1la6i5 

9m114i11  2 Nariitlimsitivillinr3iTutvistimiliPu,AiibintutraTtsimibilihral 

Cation Conc., 

mg/L 

Anion Conc., 

mg/L 

Ca2+  80 HCO3 250 

Mgt' 21 Cr 82.0 

Na` 45 NO3-  150 

Kt  16 F- 20.0 

timuciltic 

- maiLocigt81 Ca = 40.08, Mg = 24.31, Na = 22.99, K = 39.09, H = 1.00, C = 12.011, 

0= 15.99, Cl = 35.45, N = 14.00, F = 18.99 

- Approximate selectivity scale for anion on strong-base ion exchange resin vas 

0 HCO3 = 0.4, Cl = 1.0, NO3 = 4.0, F = 0.1 

- XA+ ttac X13+ 	equivalent fractions vas A 1,i,Bt B 

- X At cLar. X B. 0'1'8 equivalent fractions vas A int B ltd resin 

	

>CB+ 	 X13 4  
> 8

+ 	 
	= K A+  

	

1 -X" f 3 	 1-X3+ 
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418{1 3 ni5e1i siGirl5DiV11Iti.n.h6at1 

3.1 (4 finnan nItlyaunTstlitioluto5LattiviEtton Pre-anoxic 1% Post-anoxic lifli-umilaulott,Lvinviileivarhib 

3.2 (6 fineini) 'IviluutAtTurjiladi14-10 utommturuni5it41ti1Rint15E2m15civithilvtiC1 1) VuIvl5Lau 2) ylaalvJaido tot 3) 

lubmau tat Auntiaite of aunEniknist-i-4o iculcist.au Lot vtlamtlaiit Int?Therril 
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3.3 (10 fa,VIAL) 5:,`LELfi11tiVIIIIIIItfletZ4 Pre-anoxic imiritiecithainiri u.m 6innoitnau oiT1 	 ciau 

i 	a1Y to F Xb (g/m3) 	 Internal Recycling 

Effluent 

ii 	alvt-nnarioal Pre-anoxic (m3) 

iii WviiliwituluatinciiiikA4 (g/day) 

Influent 
Anoxic Aerobic Secondary 

Clarifier 

5ntisurilitau 
WiniLimiu (g/m3) 	 Return activated sludge 

BOD 	 140 

bCOD 	 220 

rbCOD 	 80 

NO„ 	 30 

riivtifluniloonout 

Waste Judge 

1^1151111,910i 	 wi-as 	 fig 

e'V151111511l9a 	 m3/d 	 2250 

Temperature 	 °C 	 20 

MLVSS 	 g/m3 	 2370 

Aerobic SRT 	 d 	 13 

Aerobic volume basin 	 m3 	 850 

RAS ratio 	 Unit less 	 0.6 

SDNR (II F/M115:antfi 1.25 Lot 	 g/g-d 	 0.22 

rbCOD/COD = 0.36) (20 °C) 

SDNR (cid  F/M thnifu 1.6 LO:.2 	 g/g-d 	 0.28 

rbCOD/COD = 0.36) (20 °C) 

- FilF1-rawihrirtnatomtunnovililinhel (RAS) Pre-annoxic Lviinii 6 g/m3  

- vm-o.tiurinel anoxic Lviiriu 1.5 

Xb = [ 
Q(SRT) Y(So—S)  

][
1+(kd)SRT

] LI,OZ Y = 0.4 gVSS/gCOD, kd = 0.088 g/g*d 
V 

Internal Recycling (IR) = (NO,/kle) 1.0 RAS 

F/M = QS0/V002(Xr) 

SDNRT = SDNR 20(1.026)72°  

- NO, = (V00x)(SDNR)(Xr) 
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3.4 (5 Anttel0 SEUIJ1_1'11:1411:htliqfla@fILLIYULiA1M-4001511JIMMILLMilitheeNEij?lioriei rbCOD P19015@l9115S4'11:thdllAitl 

f1156MialEM151,1JIG1ILVIAtatYtheADie ni5dauamElaiiiiatlii rbCODlunirditivilubmatatiau dithjulharliftufrn 
ti-iThrIsavJoiai IniAlurp1@iocinti-raolooni,datioalulinhilou,azninaloloomtnausumiti anniaviAtillAWN aau1 

rbCOD ittillumniTliikibi5Laut,toriogrlaialuvruhtiniioiagu.D. isatdnciAlamAlai'av1a0b..ni-ichiMikuvvinh 

• 'e'viYin-151,motimiluniiiiit 4,000 m3/day 

• Fli phosphorus lucliChi1d4'1fiti 7 g/m3  

• eh rbCODIttilliSON-Mbriu 70 g/m3  

• ri1 NO3-N React iliFigisi-Au 2 g (NO3-N)/m3  (fiTinciNtiauea-itivq1ainheiarqpidaTal5nru) 

• Px,biomass = 205,000 g biomass/d 

• rbCOD/nitrate ratio = 6.6 g rbCOD/ g NO3-N 

• 10 g rbCOD/ g P is phosphorus removed by biological phosphorus removal 

• Phosphorus content of heterotrophic biomass = 0.015 g P/ g biomass 



• 

B 	 

C 	 

Disinfection 

Filtration 
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grail 4 WII1dicidinit3thiricii1i 
4.1 (6 91:4111) 'iritteanciitr -kralCiiirri-mtiattell6"fr6nrtni,iirciuniI Water Reuse tratliaBwium-rilimmtain-il 

Water Consumers 

Sedimentation 

Flocculation 

Wastewater Treatment 

Water Reclamation 

1 
 	I A 	1.) 

c\NReservoir 

Coagulation Pumping Station 
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4.2 (4 fizaUU) 	 liiioanywanLatakno)En-n 

ohytluni, 

4.3 (5 111,31.111.1) WaUlfialfitutatAirligniml-rf"f9nhasifnittuthittifiiitnniitgzlitifil'allin'6i)arMilmai ttut 1) conventional 

process um 2) advanced process Ief4162nf 
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*rail 2 @.iitifri qvalisati (20 ezittru) 
Advanced oxidation processes 

1. mknius1ulun15i191SulaCknlinsnnun15 Advanced oxidation processes giviulnumildriulrlin5i0lawhar 
eiDat1.54a8t1uariliviii 

2. nisilAtruullauam5luiliLhmA'lainnisnoniiiwiluituejirpoIllitlstrumaillstsinl 
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3. albahatiliwipuummuihluniTinnwtnunn'uniuMiggAihamonvinsumAllunim'Aalflummillu 
in 1 qmeimmu 
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3 earn tisnifil (20 nnnnj) 

Membrane bioreactor (MBR) 

I. Wastewater treatment plant installing with MBR system for municipality 200 m3/d. Wastewater characteristics 

are shown in the following ; DOD, = 500 mg/L, COD = 1000 mg/L and SS = 120 mg/L, respectively. The MLSS 

concentration is equal to 10 g/L. Please design the unit chamber, membrane area and total oxygen required for the 

system. 

"MEMBRAY" Specifications 

Type No. 

Randard Flow RMe m7 
gal/day' 

TMK140 0505 

13.800 

TMRi40.1005 

105 
27.700 

IMR I 40-2.00IN 

210 
55,500 

TMR I a 0-2.00D 

210 
55,500 

Number d Membrane Elements 50 100 200 200 

iota) Membrane Atea m,  70 140 290 290 
sq,tt, 750 i ,5 1 0 3,010 3,010 

Dimensidns MI) mm .H10 810 MO a te 

inch 31.9 31.9 33.1 319 

Length mm 950 1,620 3,260 1,620 
inch 37,4 63.8 128.3 63,8 

Height mm 2,100 1,100 J09 4,160 
nth a7 82.7 E2.7 1618 

Weight (dry) Module kg sou 695 1,430 1,165 

lb. 8s2 1,532 3,153 3,009 

Materials Diffuse, Frame 
permeated Water Manifold 

304 51,3111165 Steel (316 gainless steel is  available as option) 
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