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INTRODUCTION

Characteristics and sources of olly waste

Petreleum is an olly liguid;, which™ typically:contains €; H,'S; N; O, andl alse
Ee, Ca, K, Na, I, Asiand other element.

TThe combined refineny Wastes may. centain

s crude ol
s Varieus disselved or suspended organic compounds discharged: in liguers

s sludges firem the various stages: of processing

Wastes from| the: ellfrefineries comes firam leaks, spills, tank draw-oefi;, and
other seurces like emulsion Incident te chemical treatment anal cooling
Waters.



Introduction (Cont’d)

Basics of CF-MBR Process
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Introduction (Cont’d)

Biochemical Kinetics of MBR System

Kinetic study off MBR Is needed to unaerstand the
Interaction vetween biolegical and filtration; LRIt

Basic Equations are lhased on Monodl (1949) equation

Major facters affecting the biokinetic Coefificients are
(Rezich and Gaudy, 1992)

Reactor growth rate
\Waste composition
flemperature
Population diversity.



Introduction (Cont’d)

Basis of

N

k

K

K

Trreatment

d S
SLpstote analysis | (mg/mag) (day 1) (day) | (mg/l) system Ref
4 Gaudy &
Municipal | “~on | 05062 | 0.025-048 | /% | 11-181 |  AsP Gaudy,
Waste 18.5
1980
IViunicipal =
P COD 0.4-0.8 | 0.025-0.075 | 2-10 15-70 ASP & Eddy,
Waste
1991
Municipal 5,6~ 250 El-Kebir,
e COD | 0.48-0.6 | 0.05-0.16 8 10 3790 CE-ASP 1091
: [Kaly
Synthetic 0/49- 1.28- 289-
e COD 0.58 0.03-0.15 6.46 5033 SM-ASP. andurg,
2008
Industrial 0.47- 850- Suman
waste R e 0.0y o 5200 e Raj, 2004
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RESEARCH OBJECTIVES

e study: the interaction hetween: the biological and
filtratien unit off CE-MBR" at MILSS cencentiation; efi 3000
mg/l. For this purpese fellowing biekinetic coefficients
Were: determinea:

saturation constant (K)
Specific grewth rate: ()
yield coefficient (Y) and
endogenous decay’ coefficient (Ky)



MATERIALS AND METHODS

Membrane Characteristics

Configuration

Material

Pore size

Outer diameter

Inner diameter

Length

Cross-sectional area

Total Surface area

Effective Surface area
Maximum Thermal stability
Maximum Filtration pressure
pH Range

Hollow Tubular ceramic
membrane

Alumina
0.2 um
10 mm

7/ mm

95X 20cm
38.5 mm?
0.022 m?
0.019 m?
120° C
15 bar
1-14
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Materials and Methods (Cont’d)

Influent Substrate

The olly waste wasi collected fromi a petroleuny refineny
The: oill content was: 160x10= mg/!
The COD: varied from 0.37x10° to 2.3x10° mg/I

Essential nutrients were added! i the: bioreacter consisting

Off glucose, peptone and east extract

The nflvent COD: calculation was based 6n the mass
I02ding per day’ (gm/day) rather than the: concentration
(mg/1)
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Experimental Procedure layouit

OIL
=0OURCE

»

COMCEMNTRATE

FE

MEMERAME
LNLT

PERISTALTIC
PLIMP

I W1

RECIECLILATION

——

ALR
=HUFFLY

Aeration Tank

FLKMP

[T

PERMEATE
TaMK







RESULTS AND DISCUSSION

Determination of Biokinetic Coefficients

Assumptions:

Reactor IS completely’ e

mixed

Reactor volume:Is

constant DN e
= | RECIRCULATION

FLHF

AERATION
TANE

Cemplete rejection of
MLSS 8% Fenifumie,

No micrebial solids in X < Bomer o
Influent substrate




Determination of Biokinetic Coefficients (Cont’d)

Substrate Balance

Rate of change
of Substrate In
the reactor

Rate of
_ Input of

— the feed %

substrate

Rate of

Rate of Substrate
removal removal . lost during
gge Deres due to Deliberate

IOMass —\vashout ~ wastage
utilization

For steady
state condition
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Determination of Biokinetic Coefficients (Cont’d)

Biomass Balance

Rate of change Rate of Rate of loss due

of biomass in  _ increase due_ to endogenous - Deloerate
the reactor ~ ~ to growth respiration wastage
dX
V— = 1XV -k, XV-Q, X
dt
For steady

state condition
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Determination of Biokinetic Coefficients (Cont’d)

Steady state data at MLSS 3000 mg/|

Steady O(S.- SRT/
State A*Q X, S 1/S QS, QS SR 0 | (14+SRT
; S)/VX
Period *Kyq
I/d{ mg/l | mg/l| I/mg | gm/d | gm/d | day 1/d gay
6-9 27 | 3547 | 70 |0.0143 | 35.775| 1.918 | 36.25 | 0.48 8.5
22-25 | 22 | 3184 | 101 | 0.0099 | 46.966 | 2.241 | 19.58 | 0.70 7.09
32-34 | 25 | 3224 | 110 | 0.0091 | 53.775 | 2.724 | 12.04 | 0.79 5.78
43-46 | 28 | 3382 | 116 | 0.0086 | 62.545 | 3.292 | 9.05 | 0.88 4,99
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Determination of Biokinetic Coefficients (Cont’d)
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Determination of Biokinetic Coefficients (Cont’d)

Summary of Kinetic Coefficients for CF-MBR at
MLSS concentration of 3000 mg/|

MLSS, Y K, U K
mag/l (mg/mag) (day1) (dayt) | (mg COD/I)
200]0) 0.222 0.09 1.2 659.45
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Relationship Between Effluent COD and SRT
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CONCLUSION

- Kinetic coefticients) Y, Ky, L and Ks were evaluated.

- e simulation; study: showed @ooed agreement hetween
modell predictions andl experimental data.

- lhe medel’ can be used tor simulate: and Investigate
dififerent operationall strategies.
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