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Pesticide

• Pesticides are 
chemicals used to 
control unwanted
organisms such as 
weeds and insects.
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WAYS   OF   EXPOSED   
TO    PESTICIDES
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PROTECTING   FROM PESTICIDESPROTECTING   FROM PESTICIDESPROTECTING   FROM PESTICIDES

WRONG TRUE





CONCLUSION

· A person can live 
about a month 
without food, but 
can live only 
about 1 week 
without water !



WHERE DOES MY DRINKING
WATER COME FROM?





How Do Public Water 
SuppliersTreat My Water To 

Make It Safe?



flocculation

Water
source

sedimentation

filitration

disinfection
distribution



Tap Water Quality Analysis of 
Bornova

--<0,202,33NH3

--1<11,1organic

>0,050,050,010,0020,022NO2

-<500000,28SO4

>400400200251,42Cl

----4,38HClO3

----0CO3

----4,03Ca

----0,03K

>2502501251250,12Na

< 6,56,0 – 9,06,5 – 8,56,5 – 8,57,79pH

IV.quality
(max val)
mg/lt

III.quality
(max val.)
mg/lt

II. quality
(max val.)
mg/lt

I.quality
(max val.)
mg/lt

Measured 
Value
mg/lt



EFFECT OF WATER QUALITY 
ON HUMAN HEALTH



PARAMETERS WHICH EFFECT 
THE HUMAN HEALTH

• Ammonia

• Nitrates
• Nitrites

• Sulfate
• Hardnes

• Arsenic
• Fluoride

• Lead

Ammonia

Nitrates

Nitrites

Sulfate

Hardness



POTENTIAL HEALTH EFFECTS
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METHODS FOR THE CONTROL 
AND ELIMINATION OF WATER 

PROBLEMS
Reverse Osmosis

Activated Carbon Filters

Disinfection with Chlorine

Boiling water

Water Softening



REVERSE OSMOS�S

Waste 
water

cancentrate



METHODS FOR THE CONTROL 
AND ELIMINATION OF WATER 

PROBLEMS
Reverse Osmosis

Activated Carbon Filters

Disinfection with Chlorine

Boiling water

Water Softening



WATER SOFTENING



METHODS FOR THE CONTROL 
AND ELIMINATION OF WATER 

PROBLEMS
Reverse Osmosis

Activated Carbon Filters

Disinfection with Chlorine

Boiling water

Water Softening



ACTIVATED CARBON FILTERS



METHODS FOR THE CONTROL 
AND ELIMINATION OF WATER 

PROBLEMS
Reverse Osmosis

Activated Carbon Filters

Disinfection with Chlorine 

Boiling water 

Water Softening



METHODS FOR THE CONTROL 
AND ELIMINATION OF WATER 

PROBLEMS
Reverse Osmosis

Activated Carbon Filters

Disinfection with Chlorine 

Boiling water

Water Softening



BOILING WATER

IT CAN BE 
DANGEROUS ?



• Nitrates:
Do NOT Boil

• Lead:
Do NOT Boil



Introduction

Deliberate discharge and accidental release of 
harmful chemical compunds into the environment 
has the potential to disturb the structure and 
functioning of natural eco-systems.

Water pollution is one of the most important 
environmental problems that humans must solve 
in the 21st Century.



Types of Pesticides

For the control of virusesVirucides

For the control of rodentsRodenticides

For the control of wormsNematicides

For the control of mitesMiticides

For the control of weedsInsecticides

For the control of fungiFungicides

For the control of weedsHerbicides

For the control of bacteriaBactericides
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Phenoxyalkanoic Acid Herbicides

The general chemical structure of a 
phenoxyalkanoic acid herbicides

Cl(orCH 3)

Cl O
H
C
H

O H  or

Ester 
group

Sodium

Alkyl
Amine



Phenoxyalkanoic Acid Herbicides



Water Treatment

• Precipitation
• Ion exchange 
• Reverse osmosis 
• Adsorption



Adsorption

• Advantages:
*Low cost (in most biosorbents) 
*high efficiency

• Disadvantage:
*possibility of regeneration of adsorbent



Adsorbents

• Powdered Activated Carbon (PAC)
• Granulated Activated Carbon (GAC)
• Polycaprolactone (PCL)



Powdered Activated Carbon (PAC)

• Charcoal Activated

• particle size (<0.100 
mm)

• surface area 
(738m2/g) 



PAC in literature

Kapadia et al., 2001Batch studies show that flyash also reduces suspended solids, 
ammonical nitrogen, COD, and nitrophenol apart from color. 
Efficiencies of adsorbents in decreasing order PAC>Carbon 
soot>GAC> Flyash.

Bed Height, Particle 
size.

Petrochemical 
Effluent (Raw) 

PAC,GAC, 
Carbon soot, 
Fly ash

Aksu and Kabasakal, 
2005

The max. adsorption capacity occurs  at pH=2; adsorption 
increased with increasing conc., and decreased with increasing 
temp.up to 45 oC.

*pH
*Temperature
*Initial concentration
* Capacity vs Kinetics

2,4-DPAC

Yeh and Adrian 
Thomas, 1995

Decrease in particle size gave only a minor improvement for 
activated alumina, finer molecular sieve materials reduce the 
dosage requirement by half. Performance of adsorbents are as 
PAC> Activated alumina> molecular sieve.

*Contact time
*Adsorbent Dosage
*Particle size

Disperse-red-
60

PAC
Activated 
alumina 
Molecular 
Sieves 
Diatomite

Yeh and Thomas, 
1995

95-98% of COD removal for 25-200 ppm & 88-98% for various 
particle sizes. Freundlich, Langmuir, Dziubek & Kowals adsorption 
isotherms fit well. Film-pore double resistance diffusion model 
describes the mass transfer. External film mass transfer 
coefficient increases with decrease in particle size.

*Effect of contact time
*Concentration of 
PAC.

Synthetic dye 
wastewater of 
Disperse-red-
60

PAC

Sekar and Murthy, 
1998

Removal of 18% is noted and when spent was pretreated with 
polyelectrolyte as a flocculating agent, the color removal was 
increased up to 99%.

*Initial conc.
*Adsorbent dosage

Distillery Spent 
wash

PAC

ReferencesConclusion
Parameter

Investigated
AdsorbateAdsorbent



PAC SEM



Granulated Activated Carbon 
(GAC)

• Coal Activated

• particle size (0.150-
0.300 mm) 

• surface area 
(671m2/g)



GAC in Literature

Kapadia et al., 2001Batch studies show that flyash also reduces 
suspended solids, ammonical nitrogen, COD, 
and nitrophenol apart from color. Efficiencies 
of adsorbents in decreasing order 
PAC>Carbon soot>GAC> Flyash.

Bed Height, Particle size.Petrochemical 
Effluent (Raw) 

PAC,GAC, 
Carbon soot, 
Fly ash

Kim et al., 2002Adsorption capacities of adsorbents; 
decreased with increasing pH and 
temperature.

*Type of adsorbent
*Capacity vs Kinetics
*pH
*temperature 

2,4-D
2,4 DNP

GAC

T.J. Kim et al., 2005Adsorption equilibrium capacities of herbicides 
on GAC increased with decreasing of pH.

*pH
*Kinetics

2,4-D
CPA
2,4-DNP

GAC

Chern and Chien, 
2002

The experimental half lifes are very close to 
predicted by self-sharpening wave approach 
and proportional to bed depth-flow rate ratio.
Experimental and predicted breakthrough 
curves are in good agreement.

*Bed depths
*Flow rates

nitro phenolGAC

Mahesh et al., 1998Equilibrium studies showed that IGGAC has 
the maximum adsorption capacity. Diffusion 
studies showed that initial part of the 
adsorption is attributed to external mass 
transfer effects followed by intraparticle 
diffusion.

*Initial Concentration
*pH
*Adsorbent dosage 
*Particle Size

CatecholGAC
[Industrial 
grade; 
Laboratory 
grade]

ReferencesConclusion
Parameter

Investigated
AdsorbateAdsorbent



GAC SEM



PCL

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

• Spherical particles 
4mm in diameter.
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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.
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Polycaprolactone (PCL)

• PCL is a biodegradable synthetic aliphatic
polyester in the pellet form.

• It was thought that PCL both can be used
as adsorbent for pesticide and  carbon
source and support for bacteria in the
denitrification.



JapanDaicel Chemical
Indus.

Placeel
BelgiumSolvayCAPA

USADow Tone

OriginSupplierTrade-name

����� ��� ����� �����
	�� 1�	�� ���
!�� '� ����"���� 	
�
��� 1���
=�



PCL SEM



Experimental

• The studies were conducted on batch 
mode.

• Samples were measured at � max= 228 nm 
by of Jasco UV/VIS Spectrophotometer



Isotherm PAC

0

50

100

150

200

250

300

350

400

0 50 100 150 200 250

C (mg/L)

q 
(m

g/
g)

2,4 DB

2,4,5 T

2,4 DP

2,4 D

MCPA



Isotherm GAC
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Isotherm PCL

0

5

10
15

20

25

30

35
40

45

50

0 50 100 150 200

C (mg/L)

q 
(m

g/
g)

2,4 DB

2,4,5 T

2,4 DP

2,4 D

MCPA



Thank You



Langmuir Model:

Ce is the equilibrium concentration (mg/L), 
Qe is the amount of adsorbed on the adsorbate (mg /g), 
qm (a) (mg/g); the adsorption capacity of adsorbete, 
Ka (b) (L/mg); bonding energy of adsorption

���������	 ����
����

eC
1

ab
1

a
1

=
eq
1

+

eCaK+1
eCaKmq

=eq



Langmuir

0

0,004

0,008

0,012

0,016

0,02

0 0,02 0,04 0,06 0,08 0,1

1/c

1/
q

25C 35C 45C

eC
1

ab
1

a
1

=
eq
1

+



Freundlich Model: 

Ce (mg/L); equilibrium concentration
Qe (mg /g); the amount adsorbed on the resins 
K f (mg /g); the rate of adsorption
n (g/L); the degree of favorability of adsorption.

)/1( n
efe CKQ =

���������	 ����
����

Fee logKlogC
n
1

logq +=



Freundlich

3

3,4

3,8
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ln
q
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Fee logKlogC
n
1

logq +=



What Is What?

Langmuir
• a is the indicator of total capacity of the 

adsorbent
Freundlich
• KF is the indicator of sorption capacity
• n is the indicator of sorption intensity 



0,98390,0013753,76340,99451,0517512,376545

0,96030,0018234,72220,99211,0705513,972635

0,96410,0020325,06270,98871,0714717,677625

PCL

0,96770,28065114,9430,96874,8053849,052945

0,97620,25313123,4570,96454,520849,526135

0,98140,28519129,870,95694,9875357,145525

GAC

0,98410,2618586,20690,97883,8669829,704545

0,98250,2853590,09010,98873,8138831,333935

0,96680,3720191,74310,98864,0933334,740325

PAC

MCPA

R2
b

(mg/L)
aR2

n
(g/L)

k
(mg/g)

T

Langmuir constantsFreundlich constants
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Freundlich
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Langmuir (a)
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� G
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� G

35,26597,323-0,788-0,318-0,1772-4 DB

-13,33439,077-0,765-1,583-1,5462,4,5 T

-2,32781,97-1,656-1,806-1,6952,4 DP

13,41448,121-1,897-1,388-0,9352,4 D

-9,28225,564-1,115-1,408-1,668MCPA

PCL

7,66213,575-3,284-3,603-3,5562-4 DB

0,64810,011-3,849-3,696-3,6492,4,5 T

0,12710,895-3,324-3,252-3,1062,4 DP

-6,92821,471-0,013-0,488-0,4422,4 D

-5,285-5,799-3,359-3,518-3,108MCPA

GAC

2,58217,645-3,033-2,844-2,6792-4 DB

2,13613,488-2,376-2,179-1,9862,4,5 T

5,619225,79-2,609-2,268-2,0942,4 DP

9,29639,767-3,373-2,903-2,5782,4 D

-3,28215,39-2,599-2,723-2,907MCPA

PAC

(kJ / mol)(J/mol K)(kJ/mol)(kJ/mol)(kJ/mol)

� Ho� So� Go
45� Go

35� Go
25



� Conclusions

• The negative value of � G confirms the 
spontaneous nature of adsorption 

• These enthalpy values are of an order of 
magnitude corresponding to physisorption 
(-10 kJ/mol) and in the range of hydrogen 
bonding energy (10–20 kJ/mol). 



Conclusions

• GAC is the most efficent adsorbent 
investigated.

• PCL, however seems to have the lower 
adsorption characteristics than activated 
carbon, is still adaquate for drinking water 
treatment applications.



Conclusions

• If we order the herbicides according to 
their adsobability it looks like;

MCPA < 2,4 D < 2,4 DP < 2,4,5 T < 2-4 DB
• If we order the adsorbents according to 

their adsorption capacity it looks like;
PCL < PAC < GAC
• Both Langmuir and Freundlich equations 

correspond with these results.



Thank You
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Substances ;
• adsorb to the 

exterior of the 
carbon granules 

• move into the 
carbon pores

• adsorb to the interior 
walls of the carbon 


