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Biosorption Process in Oxidation Ditch and
Algal Biomass Reactor on Wastewater Treatment
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Fig. 1. Carrousel tank configuration.

Table 1. Typical Carrousel design

Influent Effluent CARROUSEL
characteristics characteristics characteristics
Flow = 2MGD. BOD = 10mg/L Basin volume = 1.6MG.
BOD =200mg/L  NHz-N = 1mg/L Channel width = 22ft.
TKN =25mg/L Channel depth = 11ft.
Inerts = 0.25 Number of aerators = 2
Temp. =10 Aerator horsepower = 50
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Table 2. Total annual cost, BOD removal, nltrification and denitrificatioon ($1000/yr)

Flow, MGD Oxidation Ditch Single-Stage Activated Sludge Single-Stage Activated Sludge
Mixed Slurry Denitrification Fixed Film Denitrification
1 117 305 325
5 343 795 755
10 815 1370 1040
Table 3. Developed reactors in activated sludge biomass process
Reactor Name/ Typical Characteristics Remarks
Developers
CARROUSEL/Dwars, loop system HRT : 8-28 hrs.

Heedrick, Verhay
(Holland)) et al.

- complete mix capability
- channel plug flow
- aerator application methods
- conservation of momentum through
convective mixing, resulting in the ability to suspended solids at low
power densities

SRT : 25-30 days
Flow rate : 0.5-300 MGD.

JET AERATION CHANNEL/
LeCompt and Mandt(USA) et al.

loop system
- horizontally discharging ejectors to oxygenate
- Propulsion of aeration channel

ORBAL PROCESS/Huisman, multichannel oxidation ditch system SRT: 20-30 days

South African National Institutue - oval-shaped channels MLSS: 4000-6000 mg/L
(South Africa) et al. - two or more concentric aeration channels Flow rate: 50,000gpd-9.6MGD
PASVEER-TYPE PLANTS continuous loop reactor system(CLR) HRT: 18-24 hrs

- employment of horizontal rotor-aerators

- C-shaped and U-shaped configuartion

- Oxygenation and mixing capacity of rotor, which is adjusted by
manipulation of adjustable weirs installed at ditch effluent

BARRIER DITCHES

not true CLRs
- barrier spaned the cross section of a channel
- flow pumped from the upstream side of the barrier to the down
stream
- down pumping, sparged turbine and draft tube employed in
Lightning’s draft tube channel

COMBINED SYSTEM

CLRs
- employment of rotating diffuses or fixed diffusers with separate
propulsion devices to create xirculation
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Fig. 2. Algal biomass reactor system.
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Table 4. Developed reactors in activated sludge biomass process
Algal Taxa Waste Treated Immobilization Technique  Type of Culture or Reactor Developer
AlgaSORB metals silica gel PBR Darnall DW. et al.(1991)
Anabaena CH, N alginate batch and semi-continuous Lee CM. et al.(1995)
Anabaena doliolumand N, P and metals agar, alginate batch and semi-continuous Mallick N. et al.(1993)
Chlorella vulgaris carrageenan and chitosan
Aphanocapsa pulchra metals alginate PBR Subramanian VV. et al.(1994)
Chlamydomonas reinhardtii NO;, NO, alginate batch and PBR Vilchez C. et al.(1994)
Chlorella emersonni P alginate batch and PBR Robinson PK. et al.(1994)
Chloralla emersonni Hg alginate, agar and agarorse batch and PBR Wilkinson SC. et al.(1992)
Chloralla homosphaera Cd, Zn, Au alginate batch da Costa ACA etc.(1991)
Chlorella regularis U polyacrylamide batch and PBR Nakajima A. et al.(1982)
Chlorella vulgaris metals polyacrylamide PBR Darnall DW. et al.,(1986)
Chlorella vulgaris N, P alginate batch Tam NFY. et al.(1994)
Chlorella vulgaris cattle manure alginate carrageenan PBR, FBR Travsco L. et al.(1992)
Chlorella kessler and polystyrene polyurethane
Scenedesmus quadricauda
Chlorella vulgaris and N, P alginate PBR Megharaj M. et al.(1992)
Scenedesmus bijugatus
Cyanobacteria Zn, Mn mixed biofilm on glass wool PBRs Bender J. et al.(1994)
Nostoc calcicola Cu alginate batch Singh SP. et al(1992)
Nostoc calcicola methyl-Hg alginate batch Pant A. et al.(1992)
Pharmidum sp. urban effluent chitosan batch and semi-continuous Proulx D. et al.(1988)
Pharmidum laminosum P polyvinyl foam batch, PBR, FBR Garbisu C. et al.(1993)
Pharmidum laminosum NO,, NO;  polyvinyl and polyurethane foam batch, PBR Garbisu C. et al.(1992)
Prototheca zoptii kepone agar PBR Pore RS. et al.(1981)
Sargassum fuitans heavy metals synthetic polymers PBRs Ramelow US. et al.(1996)
Scenedesmus acuta N, P carrageenan batch Chevalier P. et al.(1985)
and S. obliquus
Scenedesmus bicellularis N, P alginate and chitosan repeated batch Kaya VM. et al.(1995)
Scenedesmus obliquus NO, ipolyurethane polyvinyl batch and PBR Kaya VM. et al.(1996)
Spirulina maxima swine waste carrageenan FBR Urrutia I. et al.(1995)
Scenedesmus quardricauda N, P carrageenan batch Chevalier P. et al.(1985)
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Table 5. Fundamentals of sorption methods =0 -O-R -As R2
PARAMETERS PHYSICAL CHEMISORPTION 'NHZ =NOH
ADSORPTION -NH -S- thioeter
Temp. Range Lower Higher -N= -PR2
Heat of adsorption Lower Higher -OH alcholic
Order of H Condensation Reaction
Rate Fast Non-activated Fig. 5. Some coordination group.
Activation Energy Low E. Low E.
Coverage Multilayer possible Monolayer ) _
Reversibility High Often irreversible coefficient) 7} T3 Zo] FAE 4 Ik (Volesky,
2004) .
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