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• Conserve fresh water 
• Deliver required quality • Protect environment

Total Environment Management
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Proc ess es for Treatm ent & Rec over y Of Industr ia l Wast e
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APPICABLE TECHNOLOGIES FOR WASTE WATER MANAGEMENT & RECOVERY

WASTEWATER

ü Anaerobic treatment: WIDEST RANGE OF ANAEROBIC  PROCESSES

ü Aerobic treatment: LUCAS®

ü Effluent recy cle : INDION® MEMBRANE SYSTEMS
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ANAEROBIC TREATMENT vs. AEROBIC TREATMENT

No pos t-t reatmen t:
• Low effluen t CO D
• Bio- N and -P removal
No heati ng:
range = 0 - 40 °C
Very r obust process
Shor t star t-up perio d

Post-t reatme nt nee ded?
• COD- removal max. 

90%
• No bio -N a nd - P 

removal
Heating requi red?
range = 28 - 37 °C
More sensiti ve toxic sh ocks
Relatively lo ng sta rt-u p

Advanta ges Ae robic Disadvan tages Anaer obic

Highe r exploi tation c ost:
• Aerati on ene rgy        

1,1 kWh/kg b CO D
• Sludge d isposal

0,3 kg sludge/k g bCO D
No CH4 pro ductio n

No g reen ene rgy

Disadvan tages Aerob ic Advanta ges A naero bic

Low exploitat ion cos t:
• No aera tion requi red

0,3 kWh/kg b CO D
• Sludge d isposal

0,05 kg sludge/k g 
bCOD

Green ener gy sou rce! 
CH 4 pr oducti on
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ANAEROBIC TREATMENT: DIFFERENT REACTOR TYPES
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ANAEROBIC TREATMENT: UASB – UPFLOW ANAEROBIC SLUDGE BLANKET
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Separation baffles

Effluent weir

Gasdomes

Feed Loops
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ANAEROBIC TREATMENT: UASB – 3 PHASE SEPARATORS
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WATER & WASTEWATER

ü Anaerobic treatment: BI OTIM UASB®, BI OTIM UAC®,  BIOTIM FILTER HIBRID®

ü Aerobic treatment: LUCAS®

ü Effluent recy cle : INDION® MEMBRANE SYSTEMS
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AEROBIC TREATMENT: CONVENTIONAL SYSTEMS

ü How does a conventional continuous system work

E ffluent
deni trificat ion

Influent

Aeration tank

sludge r ecirculation w aste sludge

ADVANTAGES:
§ continuous influent and 

effluent flow rate   
è no buffertank

§ constant wa ter lev el
è effici ent aera tion

DISADVANTAGES:
§ limited operational flex ib ility  

(N/DN)
è moderate process 
contro l

§ devices for sludge raking
è expensive / maint enance

§ devices for recirculation flow
è expensive / maint enance

§ circular configuration of 
sedimentation tanks
è high footprint 
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AEROBIC TREATMENT: BATCH REACTOR

ü How does an SBR syst em work

ADVANTAGES:
§ Easy/compact construction

è economical system
§ Process contro l in  time 

è flexib ilit y tha t allows  contro l of 
all speci fic phas es

§ Substrate gradients resulting in  
microbial selec tion of well s et tling 
sludge 
è high effluent quality

DISADVANTAGES:
§ Discontinuous influent feeding 

and effluent d ischarge 
è buffertank required (not 
su itable for b ig  flows)

§ The variable lev el and volume 
è volume not used efficiently
è less e ffic ient a eration

Effluent

A A

A

Decantation p hase
Aerobic phas e

MLSS is  aerated

Influent

Aerobic phase

MLSS  is fed /aerated
T o B

T o B

F rom CF rom C

PHASE 1

PHASE 2PHASE 3
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AEROBIC TREATMENT: 

LUCAS® combines advantages of CONVENTIONAL ASP and BATCH REACTOR (SBR)

§ continuous influent and effluent flow ra te 

§ constant wa ter lev elè ef fici ent a eration

§ Process contro l in  timeè flexib ili ty that a llows contro l o f all specifi c phases

Ef fl uentA B C

Inf lue nt

I nf luen t

E ff lue nt A B C

PH ASE 1 

PHASE 2 PH ASE 3 

Ef f luent A B C

I nf luent
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Proje ct M arrak ec h 

1,100,000 P.E. ; 
58,100 kg BOD/day
100,000 m³/day

1.6 M We production by 
anaerobic s ludge digestion

Re-use for irrigation of the
golf courses

New Energ yfrom wastewater
Municipa l wastewater– anaerobic sludge d igestion

Proje ct F ès

1.300.000 P.E. ; 
72.000 kg BOD/day
157.000 m³/day

2,75 M We production by 
anaerobic s ludge digestion
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Reliance Jamnagar 
48,000 m³/day
410,000 P.E.

FREE OIL
REMOVAL

PRE-DEO ILER

API SEPARAT OR

PHYSICO 
CHEMICAL 
TREATMENT

COAGU LA TIO N

FL OCCU LA TION

DAF

BIOLOGICAL
TREATMENT

BIOT OWER

ANOXIC

AERATI ON

CLARI FICA TI ON

TERTIARY 
TREATMENT

DM F

ACF

10,000 ppm O IL
1,250 ppm COD 

< 5 ppm OIL
< 50 pp m COD

THICKE NEROIL RECOVE RY

CENTR IFUGE
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Bio tim® A naer ob ic 

Mo re th an 20 0 r ef er enc es

Mo re th an 65 mi o P.E .

To p 3  pl aye r in  th e w orl d

1.7 5 millio n N m³ bio ga s /
day pr od uc ed

Key I ndi a R efe re nce s

EID Parry
Jubil a nt Organosy s

India  Gl yc ol
TNP L

New Energ yfrom wastewater
Anaerobic digestion  of ind ustrial wastewater
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CONCEPT 1 : TECHNOLOGY TRAIN
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CONCEPT 2 : TECHNOLOGY TRAIN
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Some Recent Press Releases
Times  of India                        New Delhi,24 August,2005`

Hindustan Dainik New Delhi,26 August,2005

CM Dr inks  T
reated 

Sewage Water  !

Dainik Bhaskar Delhi,24 Aug,2005

Hindustan Times Delhi,25 Aug,2005

Hindustan Times New Delhi,24 August,2005

The Tr ibune  De lhi,25 Aug,2005 Times  of  India New Delhi,25 August,2005

Amar Ujala De lhi,24 Aug,2005 Case Study

Custo mer : Chennai P etrol eum Corporation Limited (CPCL)

Problem : Acut e wat er scarcity in the region which led to 
shutdown of refinery f ew years back.

Quantitative : Zero disch arg e 200 m3/hr cap acit y Effluent t reatment &
Analysis recycling plant  

Inlet TDS : 1860 ppm, BOD : 20 ppm, COD : 250 ppm, 

Solution : Zero effluent discharge efflu ent treat ment plant was 
designed with 200 m3/hr  capacity UF plant followed by 
220 m3/hr RO plant.

Outlet Quality : TDS < 40 ppm,
BOD : Below det ect able limit
COD : Below det ect able limit

Chennai Petroleum

Industrial waste water 
recovery for reuse

4 MLD Refinery Waste water 
recovery at Chennai 

Petroleum

ZERO EFFLUENT DISCHARGE AT CHENNAI PETROLEUM
INDION 

MULTIGRADE 
SAND FILTERCOAGULATION 

TANK

EQUILISATION TANK INDION 
ULTRAFILTRATION SYSTEM

Recovery - 87 %

RO FEED TANK

INDION REVERSE OSMOSIS SYSTEM
RECOVERY - 85 %

(110 X 2 = 220 M 3/HR)

255 m3/hr
255 m3/hr

3 m3/hr

252  m3/hr

32  m3/hr

220  m3/hr

220  m3/hr

187  m3/hr

33  m3/hr

pH 6.0 - 8.5
O&G(ppm) 10
TSS (ppm) 50
Turb (NTU) 20
BOD 20
COD 250

TD S 1860
Cl  (ppm) 850
Ca (ppm) 130
Mg (ppm) 70
M Alk (ppm) 62
Ni trates (ppm) 20
Phosphates (ppm) 5
Si ( ppm ) 15

Col l Si 7.2
Fe (ppm) 3
SO4 (ppm) 300
Phenols (ppm) 1
SD I > 6

INLET  ANALYSIS  (T ypical)



ZERO DISCHARGE PLANT
AT

ANGERIPALAYAM CETP

Case Study FINAL SCHEME SUGGESTED FOR ULTIMATE 
CAPACITY PLANT

OXIDATION

RAW  
EFFLUENT MBR COF 1 COF 2 SAND 

FILTER

RO 1

RO 2

CHLOR INE

SILICA 
REMOVA
L

SAND 
FILTER

NF

EVAPORAT OR

BRI NE FOR 
DYEI NG

PERMEATE 
FOR REUSE

PERMEATE 
FOR REUSE

Angeripalayam – First Large 
installation of MBR for textile 

waste water recycle.

Angeripalayam CETP

Capacity : 
10 MLD

Capacity : 
10 MLD

Water Balance for Zero Di sch arg e at 
Gujarat Ambuj a Cement    Case Stud y - 3

Ion Exchan ge India L td. 

SODA  ASH INDION PSF

CLARIFIED 
WATER 
TANK 

UF WATER
STORAGE 

TANK 

EFFLUENT IN EQT

EQUILISATION 
TANK IN RCC 
(BY CLIENT)

HRSCC

LIME DOSING
CHLORINE 

DOSING

INDION 
ULTRAFILTRATIO

N UNIT

INDION REVERSE 
OSM OSIS UNIT

REJECT

INDION REVERSE 
OSM OSIS UNIT II

REJECT

RO PERMEATE S.T 

354.61 m 3/D 
60.49 m 3/D 

415.40 m 3/D 

HCL
ANTISCALENT

DOSING

506.58 m 3/D 

10 m 3/D FOR 
CEB

107m 3/D 

28 m 3/D 

652 m 3/D 
651.58 m 3/D 

0.42 m3/D to  
s ludge 

EVAPORATOR



Zero Discharge Plant at Gujarat Ambuja
Cements (Holicim)

Evaporator

RO Section UF Section P ROT E CT ING T HEP ROT E CT ING T HE BLUEBLUE P LA NETP LA NET

• Municip al solid waste  (MSW )
• Agro-in dust rial wa ste

– Vegeta ble oil refin ery resid ues
– Manu re and chicke n litte r
– Meat and  bon e m eal
– Animal fa t
– Animal r esidu es
– Crop resid ues (gr ape skins, olive 

residu es,…)
– Residues  fro m s uga r ind ustry

• Indust rial slu dge
– Refiner y slud ge
– Spent ac tivate d ca rbo n
– Chemical  slud ge
– Physico-c hemic al slud ge f ro m WWTP 

plants
– Paper mill slud ge
– Oily sludg e
– Tars
– Paint an d pai nt slu dge

• Hazard ous w aste
• Medical  waste
• Solid waste

– RDF granul es
– Saw dust and wood  pelle ts
– Shredd ed plastics,  
– packagi ng w aste,…
– Liquid efflue nts,
– Waste solv ents
– Waste wa ters
– Waste oils
– Stripping  efflu ents
– Orga nic acid  wast e
– Petroch emic al wast e

• Municip al & ind ustrial  bios olids
– Mech anically dewat ere d slu dge
– Primary  an d sec onda ry sl udge
– Anaero bic a nd a ero bic slu dge
– Dissolved Air  F lotatio n (DAF) slu dge

• Concen trat ed w aste w ate rs

WASTE TREATMENT: ALL WASTE CAN BE AN SOURCE OF SUSTAINABLE ENERGY
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• WAST E IS  A INE XHAUS TA BLE SOURCE O F ENERGY

• WAST E CAN  REPL ACE  FOS SIL  FUEL S
– e.g. 2 ton of  municipal solid waste producesbetwee 0.8 and 1.5 MW of electricity
– e.g. 1 ton of  waste oil producesbetween 1 and 2 MW of electricity
– e.g. 1 m³ waste water producesbetween 1 and 5 m³ biogas
– e.g. 1 ton BOD producesabout1 MW electricity

• USE O F WA ST E AS  FUEL R EDUCES  DEP ENDENCY  ON FO SS IL FUEL  IMPORT S

• WAST E TR EAT MENT  PRO BLEM  AND ENERGY  REQU IREM ENTS  ARE  M ET AT  THE 
SAM E TIM E

WASTE TREATMENT: THERMAL VALORISATION OF WASTE = SUSTAINABLE ENERGY
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COMBUSTION OF WASTE

Thermal Systems
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• Waste i s  an undefined,  heterogeneousm ixture of produ cts tha tdo no tburn
– Water: requiresenergy to be evaporated
– Inert ma tter:  has to be heated up and cooled down
– Combustible mat ter of  dif ferent calorifi c value (wood, pla sti c , et c.)

• This means that :
– the installat ion canno tbe run a t one single de sign poin t,  but rather ha s to be very

flexible and be adju sted continuou sl y
– It i s  very dif fi cult to de sign and cal culate the equipmen t
– Selection of  the correct combustion technolog y i s crucial

• Special burner
• Rotary drum
• Fluidised bed
• Combustion grate
• Combinationof several technologies

WASTE TREATMENT: WHY IS COMBUSTION OF WASTE MORE DIFFICULT THAN COMBUSTION OF FUEL
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Vapours, liquids and slurries: 

è The DynaFlu id® multiflu id  thermal oxid iser

Low emission burne r w ith i nteg rated f uel mixin g and in ternal  fluegas recyclin g, 

resultin g in a ver y high e fficiency : > 99,9999 %

Complex mixtures, so lid  was tes , sludges, liqu ids: 

è The TurnOver® rotary furnace
Flexible fu rnace f or a w ide range o f wastes an d waste mixt ures

Sludges and solid  wastes: 

è The HelioSolids® flu id ized bed reactor
Efficien t fluidise d bed reacto r w ith sta ged co mbusti on (3 levels i f neede d)

Solid industrial was te, domesti c wa ste , RDF, packaging was te

è The Energize® multi-stage WtE grat e

WASTE TREATMENT: COMBUSTION - INCINERATION
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WASTE TREATMENT: TURNOVER ROTARY DRUM FURNACE WITH RECOVERY BOILER

• Waste is fedto the drum by screws or ram feeder
• Combustion air and/or contaminated/odourous air is injected at high velocitythrough

the front wall
• An internalrecirculation of combustion gases is created, resulting in a homogeneous

residence time and temperature of the gases in the oxidation chamber
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WASTE COMBUSTION – The TurnOver® rotary furnace

ü Can handle a wide range of was tes :

ü Liquids, gases, sludges, solid  was tes

ü MBM, hospital was te, chemical was te,  

ü Municipal was te, pa ckaging wast e, 

ü Capaciti es ranging from 500 kg/h  to  3 T /h

ü Post-combustion chamber and heat recovery possib le

ü Proprietary drive and seal de sign



Total Water Solut ions forTotal Water Solut ions for
Industry, Homes & CommunitiesIndustry, Homes & Communities


