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EGE UNIVERSITY
Foundation : 1955

Status : State University

Total number of enrolled students: 34475

Associate Degree Programs 8519
Under GraduatePrograms 2185
Graduate Programs 3771
Number of Academic Staff: 2928

Number of Administrative Staff: 3525



I ACADEMIC CALENDAR

The academic year consists of two semesters.

Fall Semester :October-February
Spring Semester :‘March-July
Summer School August-September

There are separate academic calendars for the
Faculties of Medicine, Dentistry, Pharmacy and
State Turkish Music Conservatory.



UNIVERSITY AND CITY

Located in Bornova, a district of Izmir, the
third largest city in Turkey.
Many buildings used for educational,

cultural, sporting and social purposes on the
Campus.

Sprawls over 3800 hectare of parkland.



ACADEMIC UNITS

11 Faculties ( Medicine, Pharmacy, Dentistry,
Engineering, Agriculture, Science, Fisheries,
Letters, Communication, Economic and
Administrative Sciences, Education)

51 undergraduate programs

3 Graduate Schools (Social Sciences, Natural
and Applied Sciences and Health Sciences).
More than 100 graduate programs



ACADEMIC UNITS(Cont'nd)

5 Schools (four years),

8 Vocational Training Schools  (two years),
4 Institutes

21 Research Centres

Foreign Languages School



LANGUAGE OF INSTRUCTION

The main language of instruction is Turkish, but the
University has departments where the teaching
medium Is English. The total undergraduate
curriculum In  the Department of Chemical
Engineering, and the two third of the undergraduate
curriculum in Faculty of Economic and Administrative
Sciences are offered in English




RESEARCH

603 modern and full-fledge laboratories
offering extensive opportunities for training
and research.

The Science and Technology Research
Center ( established in 1994) for integrated,
multidisciplinary research projects through
Industrial and international liaisons.






LIBRARY

Central Library
250.000 books and 600 periodicals, audio visual and
electronic publications
CD-ROM unit with 13 database.
DIALOGUE CENTER.
INNOPAC library software.
The Open Public Access Catalogue (OPAC) is
available to 20 JAVA terminals throughout the
Intranet.
Online resources afford instant access to thousands
of scholarly international publications, including
journals, scientific working papers, and conference
proceedings. 245 electronic journals are accessible
through INTERNET.






COMPUTER RESOURCES

A wide range of computational services and a
comprehensive computer education.

A sufficient number of personal computers,
workstations and servers are available for
student use.

Various PC sites for general use in the
Library and faculty laboratories.

Continuous development and maintenance of
the Campus Information System.






STUDENT LIFE

Opportunities  for personal, cultural, social and
professional development that complement the richly
complex and challenging academic life of the University.
45 student clubs which are active in many diverse fields of
interest.

Sports activities (basketball, volleyball, handball,
swimming, water polo, table tennis, athletics, judo, cross,
gymnastics and tennis).

Sports Hall, Indoor Olympic Swimming Pool, small Sports
Hall, 8 Tennis Courts, Athletics and Football Field,
Outdoor playing fields on various parts of the campus.






BILATERAL AGREEMENTS

Germany 10 institutions \\
Greece 5 institutions
Italy 8 institutions

The Netherlands 5 institutions

Belgium 2 institutions

Spain 3 institutions 13 Country
France 5 institutions > 46 Institution
Finland 2 institutions

Portugal 2 institutions

Norway 1 institution

Sweden 1 institution

Hungary 1 institution

Czech Republic 1 institution /



Chemical Engineering Department

Foundation : 1968

Total number of enrolled students ~ 500
Academic Staff

17 full-time professors

2 associated professors

4 assistant professors

1 instructor

17 research assistants

6 technicians






Laboratory Facilities

Chemical Engineering Laboratories
Chemistry and Instrumental Analysis Laboratories

9 Research Laboratories




Computer Facilities



Research Activities

Great variety of research areas
Separation processes
Effluent treatment
Bio-surfactants
Heterogeneous Catalysis
Production technologies
Polymers
Cosmetics

Process Dynamics and Simulation



BILATERAL AGREEMENTS

Italy 3 institutions )

France 1 institution 6 countries
Spain 2 institutions 11 institutions
Portugal 2 institutions >

Greece 2 institutions

Germany 1 institution Y,

Academic year of 2004 -2005

10 undergraduate : -
students are in mobility

4 graduate
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WORK IN
A DENITRIFICATION PROJECT

« EXPERIMENTAL WORK
« REPORTS

« SEMINARS
 MANUSCRIPTS




EXPERIMENTAL WORK

Nitrat contamination

« BATCH Denttrification

e CONTINUOUS Denitrification

N trat and Pestisid contamination

* Pestisid Adsorption

e Pestisid Adsorption and Denitrification




EU-PROJECT:
ERBIC18CT9/0167

Development of a simple
technology in drinking water
treatment for nitrate and
pesticide removal
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So What Is Biological
Denitrification All About?
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1-REMOVAL OF 2-FROM WATER
NITRATES SUPPLIES

3-USING LIVING 4-For HUMAN
ORGANISMS HEALTH



Nitrate concentrations:
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may cause Methemoglobinemia
In Infants



High Nitrate concentrations
In drinking water
may cause Methemoglobinemia

(Blue baby) In infants

*High nitrate levels interrupt the Methemoglobin
normal body processes of some reduces the capability
infants. of the blood to carry
oxygen to all parts of
*Nitrate becomes toxic when the body

reduced to nitrite.

Nitrite in the blood combines with
hemoglobin to form
methemoglobin.




BIOLOGICAL DENITRIFICATION

« WATER(Nitrate Contaminated)

« BACTERIA

« CARBON SOURCE



NO3-

NQO2-

NO

N20O

N2



Table3: Various carbonaceous substrates

Ethanol

Dahab and Sirigina (1994), Nyberg et al. (199
Hasselblad and Hallin, Hamzah and Ghrararah (19
Pekdemir T. (1996), Frank and Dott (1985)

6),
96),

Methanol

Nyberg et al. (1996), J Carrera T Vincent (2003),
Bilanovich et al. (1999), Hamzah and Ghrararah (194
Frank and Dott (1985)

6),

Acetic Acid

Constantin et al. (1996), Hamzah and Ghrararah (1¢
Dahab Kalagiri (1996)

196),

Sodium Acetate

Bilanovich et al. (1999)

Natural Gas (%95 methane)

J.P. Rajapakse (1999)

Water Insoluble Biodegradable polymers
(PHB, PHBV)

Mergaret et al. (2001)

Newspaper

Volokita et al. (1995)

Thermal Hydrolysate

Barlindhaug, and Odegard(1996)

Propanol, Butanol, Pentanol, Glycol, Glucose

Mateju et al (1992)

Carbon monoxide

Gayle et al. (1988)

Straw, sand, maerl

Boussaid , (1988)
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Synthetic Water Medium C

Name Concentration in
(mg/L)
KH,PO, J.T. Baker 1.05
Na, HPO,* J.T. Baker 1.575
2H,0
MgSO,* 7 H,0 Reidel-de 22.5
Haen
CacCl, Horasan 27.5
Chemistry
NaNO; J.T. Baker 3015 g
EDTA Merck 10
FeSQ, 7H,O Merck 7.42
ZnS0O, 7H,O Merck 0.2
MnCl, 4 H,O Merck 0.06
H;BO3 J.T. Baker 0.6
CoCl, 6H,0 J.T. Baker 0.6
CuCl, 6H,0 Merck 0.02
NiCl, 6H,0 Merck 0.04
Na,MoO, 2H,0 Merck 0.06




Biological denitrification

« WATER(NI

RATE CON

« CARBON SOURCE

« BACTERIA

AMINATED)



CARBON SOURCE SELECTION

FROM
NATURAL ORGANIC
SUBSTANCE



EUDIOMETER EXPERIMENTS

BAY LEAF

CORN COB

GINGER

WATERLILY

THYME

CYSTOSERIA

CINNAMON

STRAW

CAROB

LIQUORICE

POPLAR

PINE

GRACILARIA




EUDIOMETER EXPERIMENTS
USING SEAWEED

Cystoseria Colpomenia Dictyota
barbata sinuosa dichotoma
va | Enteromorpha Gracilaria

Ulva lactuca linza verrucosa

GRACILARIA




Nitrate concentration mg/L

Denitrification Experiment
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In our experiments, natural organic substances (NOSS)

are used.
In the system, thesm®lid substrateact

as a and
organic carbon |$tubesitrification Rate

Choice of a specific It's Availability
carbon source is
based upon;

Economic Considerations

Gracilaria Liquorice Giant reed

(Gracilaria verrucosa) (Glycyrrhiza glabra) (Arundo donax L.)

Figurel : Natural organic substances used in denitrification experiments






BIOLOGICAL DENITRIFICATION

« WATER(Nitrate Contaminated)

« CARBON SOURCE

« BACTERIA




BACTERIA

PURE LMG 17238
or
MIXED



Acidovorax avenae subsp .
avenae LMG 17238

Strain LMG 17238 was kindly provided
by the BCCM/LMG Bacteria Collection,
Ghent University,

Faculty of Sciences, Belgium .



Preparation of pure bacteria culture
LMG 17238

e Bacteria IS obtained as freeze-dried
culture

* Freeze-dried cultures are supplied In
vacuum-sealed ampoules

e Freeze-dried culture revived with culture
media













Acidovorax avenae subsp .
avenae LMG 17238

Strain LMG 17238 was kindly provided
by the BCCM/LMG Bacteria Collection,
Ghent University,

Faculty of Sciences, Belgium .



LMG 17238 and used Carbon
Sources In denitrification

Carbon source

Chemical formula

Glucose CeH120e6

Na acetate CH3-COONa
Methyl alcohol CH3-OH
Ethyl alcohol C2Hs5-OH
PCL (CeH1002)n




LMG 17238

—e— Glucose

—a— Ethanol

—a— Methanol

—o— Sodium Acetate
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Waste Water Treatment

—e— Glucose

—m— Ethanol

—o— Methanol

—o— Sodium Acetate

10 15 20 25
Time (day)




Biological Denitrification

EFFICIENCY of

Acidovorax avenae subsp . avenae
LMG 17238



PCL

Vsample-Vblank (ml)
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15L WATER CAPACITY
PILOT PLANT

« CARBON SOURCE

WATER LILY
(NOSS)









BATCH DENITRIFACATION SYSTEM

A

N, GASSING
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COOLING
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SYSTEM
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Batch-system characteristic

Sample Water-lily
Shape of granules Annulus
Average diameter (OD)in min 17,65
Average height in mm 34,6
Average thickness in mm 2,37
Average \_/olume of one 8.465x1C°
(granules in m

. : Start End
Fixed bed mass in g 255 71| 36246
Average mass loss c_)f th_e 183
granules related to time in gid ’
Mass spec!fic surface 1.83
calculated in riikg '
Average one granule surfac¢ 5
calculated in m
Total surface calculated in“nj 0.8342




Effect of Carbon Source
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Change in N-NO ; Concentration
According to Time
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N-NO3inmg/L

Denitrification Velocities of
Waterlily

DV=1.45mg/(L*h)N-NO3
DV=0.64mg/(L*h)N-NO3
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CONTINUOUS SYSTEM



15L WATER CAPACITY
PILOT PLANT

Gracllaria verrucosa

CARBON SOURCE: NOSS









Semi-batch Experimental Set-up

N2
Fixed Bed
JHHG Reactor
7DQN
Inlet
Mixing
Outlet

Tank



Medium Properties

Medium P(mg/L) Fe(mg/L) Q (L/d)
A 2000 0,8 4
- 7/0g rock % | 120 g iron 5
15-20 P205 | shaving
C 0.5 0,3 3.8
D 20 0,3 3.1




Semibatch Test with Different
Mediums

120
100

N-Nitrate (mg/L)

80 -
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35




Semibatch Test with Different
Mediums
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Nitrat Removal Rate (kg/m3.day)

RR = ((C,, - C)*Q,,)/V



Nitrate Removal Rate

O 5 10 15 20 25 30 35 40 45 5

Time In Days

—0— Med A 81— Med C—@— Med D —4&— Med E

0




NITRATE and PESTISIDE
contamination



Adsorption Characteristics of
Various Herbicides from
Agueous Solution



Pesticide

 Pesticides are
chemicals used to
control unwanted
organisms such as
weeds and Insects.
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Types of Pesticides

Bactericides

For the control of bacteria

Herbicides For the control of weeds
Fungicides For the control of fungi
Insecticides For the control of weeds
Miticides For the control of mites
Nematicides For the control of worms

Rodenticides

For the control of rodents

Virucides

For the control of viruses




Phenoxyalkanoic Acid Herbicides

Cl(orCH ,)

Cl \ / O

The general chemical structure of a

T O XI

H or

phenoxyalkanoic acid herbicides

Ester
group

Sodium

Alkyl
Amine




Phenoxyalkanoic Acid Herbicides



Water Treatment

* Precipitation

e lon exchange
 Reverse osmosis
« Adsorption



Adsorption

 Advantages:
*Low cost (In most biosorbents)
*high efficiency
 Disadvantage:
*possiblility of regeneration of adsorbent



Adsorbents

 Powdered Activated Carbon (PAC)
« Granulated Activated Carbon (GAC)
* Polycaprolactone (PCL)



Substances ;

adsorb to the
exterior of the
carbon granules

move into the
carbon pores

adsorb to the interior
walls of the carbon



Powdered Activated Carbon (PAC)

e Charcoal Activated

e particle size (<0.100
mm)

e surface area
(738m2/g)



PAC In literature

Adsorbent Adsorbate Parameter Conclusion References
Investigated
PAC Distillery Spent | *Initial conc. Removal of 18% is noted and when spent was pretreated with Sekar and Murthy,
wash *Adsorbent dosage polyelectrolyte as a flocculating agent, the color removal was 1998
increased up to 99%.
PAC Synthetic dye *Effect of contact time 95-98% of COD removal for 25-200 ppm & 88-98% for various Yeh and Thomas,
wastewater of *Concentration of particle sizes. Freundlich, Langmuir, Dziubek & Kowals adsorption | 1995
Disperse-red- PAC. isotherms fit well. Film-pore double resistance diffusion model
60 describes the mass transfer. External film mass transfer
coefficient increases with decrease in particle size.
PAC Disperse-red- *Contact time Decrease in particle size gave only a minor improvement for Yeh and Adrian
Activated 60 *Adsorbent Dosage activated alumina, finer molecular sieve materials reduce the Thomas, 1995
alumina *Particle size dosage requirement by half. Performance of adsorbents are as
Molecular PAC> Activated alumina> molecular sieve.
Sieves
Diatomite
PAC 2,4-D *pH The max. adsorption capacity occurs at pH=2; adsorption Aksu and Kabasakal,
*Temperature increased with increasing conc., and decreased with increasing 2005
*Initial concentration temp.up to 45°C.
* Capacity vs Kinetics
PAC,GAC, Petrochemical Bed Height, Particle Batch studies show that flyash also reduces suspended solids, Kapadia et al., 2001
Carbon soot, | Effluent (Raw) size. ammonical nitrogen, COD, and nitrophenol apart from color.
Fly ash Efficiencies of adsorbents in decreasing order PAC>Carbon

soot>GAC> Flyash.




PAC SEM



Granulated Activated Carbon
(GAC)

e Coal Activated

e particle size (0.150-
0.300 mm)

e surface area
(671m2/g)



GAC In

Literature

Adsorbent Adsorbate Parameter Conclusion References
Investigated
GAC Catechol *Initial Concentration Equilibrium studies showed that IGGAC has Mahesh et al., 1998
[Industrial *pH the maximum adsorption capacity. Diffusion
grade; *Adsorbent dosage studies showed that initial part of the
Laboratory *Particle Size adsorption is attributed to external mass
grade] transfer effects followed by intraparticle
diffusion.
GAC nitro phenol *Bed depths The experimental half lifes are very close to Chern and Chien,
*Flow rates predicted by self-sharpening wave approach 2002
and proportional to bed depth-flow rate ratio.
Experimental and predicted breakthrough
curves are in good agreement.
GAC 2,4-D *pH Adsorption equilibrium capacities of herbicides T.J. Kim et al., 2005
CPA *Kinetics on GAC increased with decreasing of pH.
2,4-DNP
GAC 2,4-D *Type of adsorbent Adsorption capacities of adsorbents; decreased | Kim et al., 2002
2,4 DNP *Capacity vs Kinetics with increasing pH and temperature.
*
pH
*temperature
PAC,GAC, Petrochemical Bed Height, Particle size. Batch studies show that flyash also reduces Kapadia et al., 2001
Carbon soot, Effluent (Raw) suspended solids, ammonical nitrogen, COD,
Fly ash and nitrophenol apart from color. Efficiencies of

adsorbents in decreasing order PAC>Carbon
soot>GAC> Flyash.




GAC SEM



PCL

* synthetic poly( -
caprolactone) TONE
P-767 by DOW
Chemical Company

e Spherical particles
4mm In diameter.










A basic material is polycaprolactone (PCL), which is used as a
structure in which cells can grow, the bone can regenerate and the
hair can regrow over the skull. The body can digest PCL and can
dispose of it without trace.



PCL SEM



Experimental

e The studies were conducted on batch
mode.

« Samples were measured at ..= 228 nm
by of Jasco UV/VIS Spectrophotometer



Isotherm PAC
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Isotherm GAC
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NITRATE and PESTISIDE
contamination



2,4-Dichlorophenoxyacetic Acid
(214_D)



LC-MS-MS



Types of lonization:



Types of
Atmospheric Pressure lonization:

* Electrospray (ESI)

 Atmospheric Pressure Chemical
lonization(APCI)

« Atmospheric Pressure Photo lonization



Electrospray:



Schematic Representation of
Electrospray (ESI):



Mass Spectrometry (MS-MS):

Sample lonization Fragmentation Mass Detection

inlet in collision cell analysis



Schematic View of Quadrupole MS:



Triple Quadrupole:




Picture of Quadrupole MS:



Why triple quadrupoles?



What happens to 2,4-D in LC-MS-MS?

l

Purified Molecular Formation of
2,4-D lon formation || Daughter ion
molecule
from LC Molecular Determination
ion determination of daughter ions
(218,8 g/mol) (160,9 g/mol)

(124,9 g/mol)



the mass spectrum of 2,4-D:



Bar-graph representation of the mass spectrum of 2, 4-D:



Continuous Denitrification Columns



Column 1



Column 3 Beginning



Column2 and Column3-Start



Flow rate (ml/day)

Denitrification with 2,4-D contamination

—o— Flow rate (ml/day)
—m— Outlet NO3-N (mg/L)
o Inlet NO3-N(mg/L)

Time(day)

Outlet NO3-N (mg/L)




Flow rate (ml/day)

900
800
700
600
500
400
300
200
100

Denitrification with 2,4-D contamination

A Flow rate (ml/day)
o— Outlet 2,4-D (mg/L)

100 150
Time(day)

0,1

Outlet 2,4-D conc. (mg/L)




Outlet NO3-N(mg/L)

Denitrification with 2,4-D contamination

—a— Outlet NO3-N (mg/L)
o— Outlet 2,4-D (mg/L)

Time(day)

Outlet 2,4-D conc. (mg/L)




Thank You




Table 4: Continuous System Properties
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Fig. 3: Continuous biological denitrification system results using giant reed (A.donax):
the change of nitrate concentration (mg/L), nitrate removal efficiency (%), flow rate
(L/day) according to time (day).




Liquorice
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Fig. 4: Continuous biological denitrification system results using gracilaria (G. glabra):
the change of nitrate concentration (mg/L), nitrate removal efficiency (%), flow rate
(L/day) according to time (day).




GRACILLARIA EXPERIMENTS
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Figure 5a: Denitrification capacity of
Gracilaria verrucosa (Fixed bed mass
1309)
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Figure 5b: Denitrification capacity of
Gracilaria verrucosa (Fixed bed mass

129)
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Figure6 : Variation of effluent nitrate concentration at different influent nitrate
concentration.

Figure 7. The variation of nitrate removal rate with nitrate loading
rate
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