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investigate the interaction u ..... 'c"" .. J ...... I-''''''", ..... '''' ... u'''' 

substances on the activated carbon surface using adsorption isotherms and 
methods. adsorption isotherm describes the adsorption capacity 
for a specific substance and is carried out in the laboratory 
Mixtures organic substances with different adsorption 
example pesticide and humic substances, give rll""r"rPQ 

compounds. extent on the 
Comparison adsorption a 

interactions at the activated carbon surface. Mathematical n"1Ir1.r1!PIC' 

adsorption isotherm data to describe adsorption behaviour 
developed, although are not included in this 

quality the adsorption isotherms is highly rt"".,,,,,,,,,,nrv""'Ir"\i" 

organic substances the development 
measurement .......... C't-.r".rt."'" in water was a and .n"1I .... "".I"i'<:ltr"\f" 
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For certain substances such as diquat and glyphosate, toxicity to crops aec:rea.ses 
after application, allowing sowing. These substances are still chemically "''''''~'''4''' 
probably adsorbed to the so that they are no longer bioavailable. 

pesticides occurs through physical, chemical and biological processes (Coats, 
though initial disappears, the degraded products may and 

some cases, organophosphorus insecticide residues, toxicity 
1988). 

Chemical persistence is more concern than phytotoxic persistence 
possible contamination ground and surface as 

relevant to agricultural technology. 

After application pesticides can transported, particles, in 
through wind and soil erosion. Chemical persistence 
controlled laboratory studies due to degradability conditions. 

V~"'J.V"'..J.\'/~ in the atmosphere can be washed out in rainfall, the extent 
depending on soil handling, climate and topography. 
herbicides has been found by Buser (1990) in rain and snow samples (Table 3.3). 
data also reflects seasonal variations since the could not 

snow samples. detected concentrations are 
'V""'n{YI"i""~ri values. et al (1987) found atrazine a concentration range 
1.0 rl and simazine at 0.1 to 0.5 pg rt in rainwater in the ....... '...-"I'a."' 
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are as water sources 
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shown agricultural pesticides 
different pesticides in the groundwater of the most common substance 

carbamate aldicarb within a concentration of et 
aI, 1986). study in Italy found in 63% and 15% of 
water reservoirs, respectively (Dahlman, 1990). 

sampling points, 11 2 
pesticides although most were concentrations 

r 1 level. herbicides and were the 
aetlecu~a at levels 0.1 pg rl and were found in the 

acid herbicide mecoprop was one 
DeI'Wef~n 0.05 and 1 pg 

If'NFn'n .... 1"1I water ... """Y"l< ..... ri.:.r« 

I./I.",'I.U",,,., ................. .L ...... and as most commonly Concentrations 
to pg rl, although maximum concentrations were 
rl for study 

herbicide mecoprop, phenylamide herbicide isoproturon and the organochlorine 
insecticide lindane as found (Foster et aI, 1992). survey 
Thames during July 1989 to 1990 showed two triazine, two phenoxy 
three phenylamide herbicides during the entire sampling 
centrations as a result application the combined with 
flow or precipitation after a period of weather. study also showed that rf~tt~"" ... ,t.>Or'lt 

pesticides have different seasonal variations depending on which time of the 
compounds were herbicides atrazine, and the phenylamide 

concentrations in the summer and autumn periods 'l'l£lni&JI ... ""a<;l 

... 'V.L .. 'VL' ...... V ••• and acid herbicide 
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'U-A ... U."-'U'E5 water source 
to 

on the ..... 1I"t:>i-t:>1I" .. t:>rfi 

a) remove pesticide b) or c) 
pesticide? Adsorption by activated carbon is a treatment method a), oxidation can 

b) and ozone, hydrogen and some cases chlorination are 
common oxidation the problem 
and has to if oxidation ....... 1""1"''''''''''''.,, 

contaminant to nnr.t-ht:h'" 
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of activated carbon in laboratory 
characteristic adsorption isothenns, with the greatest differences npr"HPI'~n 

usual practice is to pulverise to to reduce ...,"'"11-'..., ..... 

Further, the application of adsorption isothenns will also 
batches of the same activated carbon, different technical DfC)CeSses. 

and concentrations pesticides to removed (Huber et al 1989). 

scale studies columns usually lead to a rapid f"r.,{j'PT'Q 

humic substances, low molecular weight compounds 
effectively adsorbed the humic L>UL/L>I.U."..",.,L> 

can 
the carbon bed 

1990). 

retention 

Biological degradation of pesticides on activated carbon 

Biological growth on activated carbon is usually regarded as a problem which is 
short contact times and frequent backwashing. by allowing 

enhancing bacterial growth on activated carbon through contact times it 
possible to stimulate the natural degradation of pesticides. Biologically activated carbon 
has been shown to be effective for micropollutants such as chlorinated phenols 
et aI, 1989). Desorption due to varying incoming concentrations may not be a problem 
in the biological system as adsorbed substances may be degraded. fact, biological 
system should cope well with varying concentrations pesticides as 
concentration exposure the adsorption surface can biological 
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a) methanol: 1 % acetic acid 60% :40% 
b) methanol: 3 phosphate buffer 600/0:400/0 

retention time for for different mobile 
CI8 bonded silica columns is shown Table 5.8. 

"h,,,<'IM".a."t' ret:entton time was chosen. 
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q = + 

is a plot of logq versus 
follows the Freundlich model. slope is the PVT\nnpnr 

"-'V.l.:>""',' ..... is equal to the adsorbed concentration, 
information about the adsorbability of the compound n 

of the adsorption and the distribution of energy of the adsorption 
al , 1992). Previous studies have shown that both n and are dependent on initial 
concentration of the compound in the experinlent and therefore it is important to 
the same conditions when comparing different n and values (Sontheimer et 1988). 

Tn."yaTl""',. ... with 

a data 
adsorption model does not completely describe 
adsorption capacity can still presented in the form 
shown 
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isothenns is £,A1rnT'.Af"1f",r'\,n 

activated et aI, 1988). 
access to adsorption sites. A competition adsorbates 
occurs and the concentration adsorbate in the liquid phase, 

for a single-adsorbate isothenn. initial concentration, an Inc:reilse 
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A. Edell, G. M. Morrison and T. Hedberg 

y. ......... ""JL .... ~ water is , .............. ' ... ·ue',.; 

the interaction of atrazine and 
are with the same lake water after 

'-~..,..-,~ is 

'VA •. U.L\ ...... ~. tiel1ta:ZOIle has 

in water and 
p)(Y'1pr'impnts are carried out to In"estH!ate 

....... e'<'£",'\,-.D. of DOM in lake water. ,,,,'-'''l'''''' 

aluminium flocculation 
and and after treatment with 

EXPERIMENTAL 

enrichment were ae'llelOoea. 
whereas the s-triazines C''"'''' ........ .,. .. ''' 

acids 

-..,."" . .,,.,.. water to wash the volumetric flask solution 
... o>."r£><., were eluted with 1.5 ml methanol into a 2 ml volumetric 
It-"·~"",, ..... n water or to 100 was InlE~cte~d 

A,..,"' ....... ""· 
1 ml of methanol a known De~;nClae "I.U.ltu.,cu 

to the mark. 1 00 

_C'uctt:>1m was a Waters c""c'h",'n 

-deltecbor 490 
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'lri,"A?"hon concentration 

dissolved concentration 

1. riCf",.,.,..."i-ln,n isotherm of atrazine in 
90% and 95% confidence 1nf",on7'~IC: 

exation for atrazine 
of on the ::In'~r\Y"nh'nn 

be with DOM and this ..., ... 'U' ........... 

in a treatment 

in the water 
with DOM in the water an in 
of atrazine in ozone treated water. even a reduction in the ..."..,."1,...,..,,,. 

not reduce the interaction of DOM with atrazine. 
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Lake water after ozone treatment 
Lake water ozone and sand filtration 
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