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ABSTRACT

The photodegradation of imazaquin (50 mg/L) wasestigated under simulated sunlight experimentss Thi
photodegradation was evaluated at pH=7 in the pneseof humic acids (HA) isolated from Moroccan skilown

for their interaction with organic and mineral compents. The study was realized at different imaizélé ratios
(1/0.1; 1/0.5; 1/1). Irradiation was carried out thi polychromatic light using cylindrical reactor eigpped with
HPK 125W lamp. The concentration of remaining hede# was followed using a high pressure liquid
chromatograph (HPLC) equipped with UV detector 8 2nm. The role of HA on the photodegradation of
imazaquin was evaluated by the quantum yield détetion. Kinetic parameters of photoreaction showirat
order dependence of concentration of imazaquinugetime. The presence of HA induced a decreaséeof t
photodegradation of the pesticide with respect toepwater solution. A short of protection and scresffect of
humic substances on the pesticide molecule waswstke
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INTRODUCTION

Use light for the chemical treatment of water ipractical of last century. In all cases, the absonpspectra of
pollutants to be degraded limit the direct actibtight.

Humic substances representing the principal fractd organic matter receive increased attentiorabse their
reactivity as sunlight absorbers[1]. Dependinglegirtorigin, humic substances have a remarkabléyatn absorb
light and transfer this energy to other substratesin some cases strongly affect photolysis obkéstics[2,3]. In
water and in soils humic substances have been ftauadt as photosensitizers when irradiated at lgagéh longer
than 290 nm and they have also been reported tupeooxygen species upon irradiation, and be ablghbto
induce the transformation of pesticides [4,5]. Theyld behave as quenchers or as light scatters [6]

Imazaquin(Figure. 1) is a herbicide used for prepast-emergence control of the broadleaf weedsgaassses in

soybeans tillage applied to plant foliage. It idnewable to foliar wash off and herbicide washefifafm foliage
could promote surface water run off due to shaytetact time with soil for sorption [7].

22



Rabea Taziet al Der Pharma Chemica, 2016,8 (8):22-27

Figure.l: The chemical structure of Imazaquin
In Morocco, it is recommended for weed control émeal crops [8].

Photodegradation or phototransforation of such ouwéemay be considered as a very important abiogchanism
in its transformation in the environment. Seveeatérs can influence the rate of photolysis inaigdihe dissolved
absorbing compounds and/or sediments such as orgeatier and clays.

MATERIALS AND METHODS

Chemicals

Imazaquin was purchased from Laboratory of Dr Estanfier, Germany, at purity greater than 99%. Uae
water was used. HPLC reagents were from Riedel @enHConcentration of 50 mg/L, of Imazaquin wasduse
Experiments were carried out at pH=7 (pH of envinental interest), buffered with a mixture ofH 0O, 3.9.10-4
mol/L and KHPQ, 6.1.10°mol/L (v/v).

Humic substances

They were extracted from agricultural soil of Rabegion. The extraction was carried out by stangaatedure
described elsewhere[8]. In brief, the original mialevas shaken overnight in 0.5 NaOH under N aphese. HA
were precipitated from alkaline extracts at pH=N (BICI). The isolated HA were purified by double dtiase
precipitation-dissolution procedure, treated wit8IHHF 0.5% (v/v) solution, dialyzed against digtdl water until
chloride free, and freeze-dried. The HA were aradyfor their elemental content using a Perkin-Elmec
microanalyser and for total, carboxylic and phenbtaction by standard methods [9,10]. (Table ).

Analytical procedure

UV-Vis absorption spectra were recorded using briR30 spectrophotometer. The disappearance ofalquazat
various irradiation times was determined by MillipdNVaters model 510 HPLC system equipped with Uiéater

at 230 nm and Ci80ODS2 column (25X4.6 i.d). A molplease was made by 75% water and 25% acetonitrile
adjusted to pH=2.7 by concentrategPi, (0.8m1/L), retention time was 5.6 min[8].

Photoreactor.

Photodegradation processes were carried out uglimgidcal reactor. The irradiation source was HPES W lamp
(T=20°C), which is 95% monochromatique at 365 nime Tamp was placed inside the reactor as showigtinef.2
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Figure.2 : Photoreactor

Procedure
50 ml of Imazaquin with HA at different weight ragi (1/0.1; 1/0.5; 1/1), were exposed for photoddafian at

various illumination times (1, 2, 3, 5 & 8h). Quamt yield is the parameter which characterizes the

photodegradation of organic molecule such as Imamdg defined as follows:
®=D/N [8].

Where D is the number of molecules degraded arnteMtimber of photons absorbed by the solutiorhércase of
polychromatic light, the quantum yield was calcethtat the wavelengths corresponding to the ovesfathe
absorption spectra of the molecule and the emissgpentra of the lamp.

Anpest/At _ Anpest/At
A - [0]
S2Pabsdr  E}ipoal1-10P7A]

(]

¢pest,A/1 =

Ppest.az - Quantum yield

Any. /At . Rate of degradation of Imazaquin

Z;i Paps 44: Total photonic flux absorbed by the medium (Egirsts)

Po,2 - Incident flux at the wavelength

DO : Absorption of the medium at

AA . Wavelength range (5nm)

The quantum yield was determined by using Photdris Software takes into account photodegradatioe o&
pesticide and its absorption spectrum.

RESULTS AND DISCUSSION

Humic substances properties
The characteristics of HA (Table.1) are similarhwihat from two different Moroccan from Chaouiaiceg(l and
1) soils reported by Mekkaoui et al. [10]and cldsehose reported in the literature data [11].

Table 1: Elemental and functional characteristics bHA

acidities in meqg/g

sample | %C| %H| %N| Total COOH PhOH
HA 629 30 | 19| 9.0 34 5.6
HA (I) 41.7 | 251| 247 6.04 3.93 0.77
HA(Il) | 476 ] 152| 2.14] 7.84| 46 0.74
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Photodegradation
Generally, HA have no spectral bands charactesistic UV. The UV spectrum of HA shows a continuous

absorption without recognizable peaks, increasinth whe decreasing wavelength. The absorption speat
solutions with different dissolved HA doses (weigdtio Imazaquin /HA: 1/0.1, 1/0.5, 1/1) presen¢ amaximum at
257 nm due to the Imazaquin molecule (Fig.3) whibkaaption coefficient of 5400 L.Cml.mol
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Figure 3: Absorption spectrum of Imazaquin (Img/L)

The Photodegradation of Imazaquin follows a fingtes kinetic in the presence of HA at differentigatstudied
(Fig.4). The quantum yield values calculated fraqnation Il and the kinetic parameters are repontesipectively,
in tables 2 and 3.
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Figure 4: Photodegradation of Imazaquin in the preence of different rates of HA

Table.2: Photodegradation quantum yield values

Imazaquin/HA(weight ratio)) 1:0] 1:0.1  1:0. 1.1
® (molecules/photon) ™| 3.10° | 5.10° | 3.10°
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Table 3: Parameters determined according to the fat order kinetic

Imazaquin/HA (weight ratio) 1:0 1:0.1 1:0.5 1: 1
Tin(h) 3 23 44 49
k(h™h 0.2420| 0.0304 0.0156 0.0145

Before addition of HA a quantum yield value of“1fholecules/photon was obtained. After addition &% this
value decreased drastically and the efficiencyhef incident radiation decreased due to the preseht¢mimic
molecules. The half-life of imazaquin in water &t-p.7 is 3h and its degradation reaches 80% wigtinin the
presence of HA the photodegradation of the herbidecreased with the increase of the concentrafitme HA. If
we noted, the quantum yield of photodegradation in the absesf HA and® quantum yield in the presence of
HA, we observe the linear desactivation of imazadpyi HA (Fi g.5).
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Figure 5: Desactivation of imazaquin by HA

In order to evaluate the role of the HA, we havempated new calculation of the photodegradtion quanyield of
Imazaquin (Table.4) by removing the absorptiorhefiHA. The quantum yield was calculated from eaqumfill]

Anpest/At
¢ tAA = 7 P (1
pes Zli pabs,— Imaz42

And

& & Do

inazA

Z pabs,— Imaz4 = #IO,}LA’1 [ 1- 1OD0T,A]

Fn T2 T
With:

Zii Pabs,— maz42 - Total photonic flux absorbed by imazethapymggein/s)
DO0;naza - Absorption of Imazaquin at
DOz, : Adsorption of medium &t (AH+ Imazaquin)

Table.4: Photodegradation quantum yield of Imazaqui

Imazaquin/HA(weight ratio) 1:0 1:0.1 1: 0.5 1:1
[0 102 1.2.10° | 0.9.10° 10°
Y’ Pabs(imaz) 1.75 10| 1.58.1¢ | 1.121¢° | 0.87.1C

The comparison of the results indicates that: HiAehas a screening effect on the photodegradatidmazaquin. -
A lower quantum yield is observed when HA are pnése the medium compared to pure solution, thisrel@se
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does not seem to be dependent on the HA concemtratid can be explained by either the désexcitatfame
excited state of Imazaquin or the adsorption ofgthsticide on the HA which stabilized the moleceth in the
pure herbicide solution and with HA, chromatograpbiata can show the presence of signals attribeitédl
transformation products which number and area arging with irradiation time. To use a logical pbot(1.04), we
worked at 10% of photodegradation, for this reasomttention was paid to the nature and formatiechanism of
these photoproducts.

CONCLUSION

The photochemical behavior of Imazaquin in the gmes of HA isolated from agricultural soil was cdetely
different from that in buffered solution. HA deldlie photodegradation of Imazaquin by their protectand
screening effect favoring herbicide activity of theazaquin.
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