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Some nanocationic tetra hallo cuperate surfactants, cetrimonium phenyl hydrazine-
bromo-trichloro cuprate, cetrimonium-2-chloro phenyl hydrazineium -bromo-trichloro
cuprate and cetrimonium-2-bromo phenyl hydrazinium-bromo-trichloro cuprate were
prepared and characterized by micro elemental analysis, raman spectra, infrared spec-
tra, uv spectrophotometer, atomic absorption spectroscopy (AAS) and transmission
electron microscopy (TEM).These prepared surfactants were examined as additives on
some insecticides formulations, organophosphorus as chlorpyrifos, pyrothroids as
lambda-cyhalothrin and insect growth regulator as lufenuron insecticides against sec-
ond and fourth instars larvae of cotton leafworm (Spodoptera littoralis (Boisd.)). The
insecticidal activities of the tested compounds were affected by changing their physico-
chemical properties (surface tension and pH values) which changed by adding synthe-
sized nano surfactants.

1. Introduction

foaming agents and emulsifiers. For exactly performing

Surfactants are chemical compounds which lower of pesticides function, a spray droplet must be able to
the surface tension between two liquids, or that between damp the foliage and be located over a leaf. The area of
a solid and a liquid. Surfactants can act as wetting pesticide coverage is increased by surfactants so increas-
agents, detergents (Mulligan et al., 2001), dispersants, ing the pests allergic to the chemical.
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Also surfactants play an important role in several appli-
cations including: dyestuffs, fibers, mineral processing,
oil field chemicals (Al-Sabagh et al., 2003), paints, pes-
ticides (Cremlyn, (2009) pharmaceutical or plastics
(Chen et al., 2011). Nanoemulsions are systems that
greatly cover the size ranges 50-100 nm (Forgiarini et
al., 2001). Also they are defined as mini-emulsion (Ca-
ruso, 2006) and are stable kinetically. There are three
main processes of nanoparticle synthesis and these are
solid-state, solution precipitation and vapor phase pro-
cesses. The major common and widely used process is
solid state because it is the cheapest process used for
production of micron- sized particles (Morsy, 2014). To
reduce the side effects of super use of agrochemicals on
the ecosystem, chemicals with less stability and greater
specificity, nanoemulsions have assortment of applica-
tions in agrochemical industry.

Negm et al. (2011) prepared three cationic surfaces
by chemically modification of vanillin. The synthesized
surfactants, chemical structures were approved using IR,
NMR spectra and elemental analysis. Hegazy et al.
(2013) synthesized some colloidal copper Nano parti-
cles (CuNPs) in water by chemically reduction of the
synthesized cationic surfactant. The characterization of
prepared copper Nano particles were occurred by trans-
mission electron microscopy (TEM) and FTIR spec-
trum. Morsy (2014) reported that the formation of Nano
particles surfactants occurs by high dispersion method.
Their present properties and characteristics depend on
the preparation method and their composition. Piscurea-
nu et al. (2001) measured the surface activity of some
pesticide on colloidal systems by using nonionic surfac-
tants. Krogh et al. (2003) investigated the destiny of ad-
juvants in environmental after application on the agri-
cultural land. This paper discussed the fate and effect of
two adjuvants (ANEOs and AEOs) on the hydrous and
terrestrial environment and they are applied as technical
mixtures.

Ying (2006) reported that the widest used materials
in industrial products and in household are surfactants.
Surfactants have various conduct and effect in the envi-
ronment. Mahmoud et al. (2007) prepared a chain of
some cationic surfactants. These cationic surfactants

have been estimated by studying their surface parame-
ters, surface properties, antimicrobial, antifungal activi-
ties and biodegradability. Raman er al. (2008) discussed
the effect of Schiff-base derived from acetoacetanilide
and anthranilic acid and its copper complex on 4™ instar
larvae of S. litura (Fabaceae) for insect pest control by
using leaf dip method. Castro et al. (2014) used surfac-
tants to improve the pesticide efficacy. Surfactants were
used to decrease cost, pollution and increase in the ab-
sorption of foliar to be useful for bicides, defoliants and
growth regulators. Pan et al. (2015) prepared nanosus-
pension solution of 5% lambda-cyhalothrin with 0.2%
surfactants by the melt emulsification method under
high pressure. The prepared surfactants were used to
prepare lambda-cyhalothrin nanosuspension with high
dispersity and stability. The use of organic solvents and
reduce surfactants for reducing residual pollution and
improving bioavailability of pesticide in agricultural
products and environment.

2. Materials and Methods

2.1. Preparation of Nanocationic Tetra Halo Cu-
perate Complexes: cupper chloride (II) with phenyl hy-
drazine and their derivatives salts in presence of CTAB
in the mortar until all components mixed well to pro-
duce tetra halo cuprate complexes and this indicate by
change color of mixture.
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Fig.1. Structures of the prepared nanocationic tetra halo cu-
perate surfactants.
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2.2. Characterization of the Prepared Surfactant
Complexes: by micro elemental analysis, raman spec-
tra, infrared spectra, uv spectrophotometer, atomic ab-
sorption spectroscopy (AAS) and transmission electron
microscopy (TEM).

2.3. Determination of the Physico-chemical Prop-
erties of the Prepared Surfactants

2.3.1. Surface Tension Measurements: surface ten-
sion measurements were obtained by using De-Nouy
Tensiometer kruss K-6 with a platinum ring (Mariano et
al., 2014).

2.3.2 pH Meter Measurement: by Automatic pH Me-
ter-2601.

2.4. Determination the Effect of Prepared Nano-
cationic Surfactants on the Physico-chemical Proper-
ties of Spray Solution of Some Insecticides: by meas-
urement of surface tension and acidity of the tested
insecticides alone and their mixture spray solution (sur-
factant + insecticide).

2.5. ImInsecticidal Efficacy:

2.5.1. Insecticidal Activity of Prepared Nanosurfac-
tants adding to Some Tested Insecticides Formulations,
Chlorpyrifos, Lambda-cyhalothrin and Lufenuron agai-
nst 2" Instar Larvae of Cotton Leafworm: by dipping

of plant leaf on the spray solutions then feeding of the
tested instar and the mortality ratios were recorded. The
toxicity lines were drawn and LC <0 and LC90 were cal-
culated.

2.5.2. Persistence of Tested Insecticides Alone and
Its Tank Mix with Surfactant Complexes Additives
against 2" Instar Larvae of Cotton Leafworm: a hand
sprayer equipped with one nozzle was used for spraying
(spray volume was 200 liter / feddan) with different syn-
thetic surfactants adjuvants against 2" instars larvae of
cotton leaf worm). Samples were taken immediately af-
ter one hour of spraying (zero time) and then after
3,6,9,12,15 and 21 days from application to evaluate the
residual performances in cotton field during the period
from 2 to 23 July, 2015.

3. Results

3.1. Micro Elemental Analysis: the data are shown
in the following Table (1).

3.2. Raman Spectrum

Raman spectra were taken with a Perkin- Elmer 301
double beam Spectrophotometer. The 4000-70 em! re-
gion was investigated. Raman spectra of cetrimonium
phenyl hydrazine bromo -tri chloro — cuprate showed
three bands at (112, 132 and 178 cm_l) at low wavenum-
ber region, two bands at (1406 and1423 cm'l) and six

Table 1. Micro Elemental Analysis of The prepared Nanocationic Surfactants.

Surfactant M.W, %C %H %N % C1 %Br %Cu
) . ) Calculated Calculated Calculated Calculated Calculated Calculated
Cetrimonium phenyl hydrazine- 46.66 792 6.53 16.53 1243 .79
bromo-Tri chloro cuprate 643.50 ’ ’ ’
. Found Found Found Found Found Found
46.66 7.99 6.53 16.53 12.42 9.88
Cetrimonium-2-chloro phenyl Calculated Calculated Calculated Calculated Calculated Calculated
hydrazinium-bromo-trichloro 677,95 44.29 737 6.20 20.91 11.80 9.37
cuprate ’ Found Found Found Found Found Found
44.29 743 6.20 20.92 11.79 9.37
Cetrimonium-2-bromo phenyl Calculated Calculated Calculated Calculated Calculated Calculated
hydrazinium-bromo-trichloro 192,40 41.56 6.92 5.82 14.72 22.15 8.79
cuprate ' Found Found Found Found Found Found
41.57 6.98 5.84 14.72 22.12 8.80
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bands (2774, 2823, 2836, 2864, 2885 and 3000 cm'l) at
high wavenumber region, Figure (2.a). Raman spectra
of cetrimonium-2-chloro phenyl hydrazinium bromo-
trichloro-cuprate showed three bands at ( 60, 133 and
179 cm'l) at low wavenumber region, two bands at
(1395 and1410 cm'l) and six bands (2823, 2845, 2874,
2895, 2934 and 2998 cm'l) at high wavenumber region,
Figure (2.b). Raman spectra of cetrimonium-2-bromo
phenyl hydrazinium bromo-trichloro-cuprate showed
three bands at ( 108, 133 and 176 cm'l), one single band
at413 cm™! at low wavenumber region, one single bands
at(1498 cm_l) and five bands (2828, 2871, 2894, 3001,
and 3021 cm'l) at high wavenumber region, Figure
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(2.c). Bands below 400 cmare attributed to lattice
modes (Lattice vibrations in crystals). Bands from 1000
to 1500 cm™' are attributed to V(CC) aromatic ring
chain. Bands from 2800 to 3000 cm™'
v(C-H), v(C-NH). The four Cu-Cl and Cu-Br distances
being almost identical, two opposite angles of about

are attributed to

133° and the others of about 108°. The copper complex-
es are distorted tetrahedral structure has been found. For
cetrimonium-2-chloro phenyl hydrazinium bromo-
trichloro-cuprate , the band presents at about 60 em’!
equires some additional discussion. This band may be
assigned to the v, frequency, activated by site symme-

try, or alternatively to a lattice mode, Figure (2.b).
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Fig. 2. Raman Spectra of a) Cetrimonium phenyl hydrazine bromo -tri chloro — cuprate,
b) Cetrimonium -2-chloro phenyl hydrazinium bromo-trichloro-cuprate and c)
Cetrimonium-2-bromo phenyl hydrazinium bromo-trichloro-cuprate.

3.3. Infrared spectra

IR spectra of cetrimonium phenyl hydrazine-bromo
-tri chloro — cuprate) showed a band at (3424 for C-NH2
group), bands at (3023, 2917, 2851 cm’! for C-H
(SP3) stretching of alkane group) and (1630, 1468 em’!
for C=C stretching in aromatic ring), (780, 719cm_1 of
meta disubstituted aromatic), Figure (3.a). The IR spec-

tra of cetrimonium-2-chloro phenyl hydrazinium-
bromo-trichloro cuprate showed a band at ((3421 for
C-NH2 group), bands at (3018, 2916, 2850 cm'1 for C-
H (SP3) stretching of alkane group) and (1631, 1469
cm'1 for C=C stretching in aromatic ring), (788,719
cm™! of meta disubstituted aromatic), (600-800 cm! for
C-Cl group), Figure (3.b). The IR spectra of cetrimoni-

108



Journal of Environmental Sciences, 2016, Vol. 45, No. 2 : 105-117

um-2-bromo phenyl hydrazinium bromo-trichloro cu-
prate showed a band at (3418 for C—NH2 group, bands
at (3016, 2918, 2850 cm™' for C-H (SP%) stretching
of alkane group) and (1631, 1467 em! for C=C
stretching in aromatic ring), (755,7210m'1 of meta dis-
ubstituted aromatic), (500-600 em™! for C-Br group),
Figure (3.c).

3.4. UV Spectra:

UV spectra were recorded with a Perkin-Elmer S52
Spectrophotometer. The quaternization of tetra halo cu-
prate complexes formation was proved by the appear-
ance of new uv bands, the data was obtained in Figure

.
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Fig. 3. IR Spectra of a) Cetrimonium phenyl hydrazine-bromo-tri chloro — cuprate, b) Cetri-
monium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate and c) Cetrimonium-2-
bromo phenyl hydrazinium-bromo-trichloro cuprate.
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Fig. 4. UV Spectra of a) Cetrimonium phenyl hydrazine-bromo-tri chloro — cuprate, b) Cet-
rimonium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate and c¢) Cetrimonium-2-
bromo phenyl hydrazinium-bromo-trichloro cuprate.
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3.5. Atomic absorption spectroscopy (AAS): atom-
ic absorption spectrometry (AAS) is a technique for
measuring quantities of chemical elements present in en-
vironmental samples by measuring the absorbed radia-
tion by the chemical element of interest. This is done by

reading the spectra produced when the sample is excited
by radiation. The concentration is usually determined
from a calibration curve, obtained using standards of
known concentration.

Table 2. Atomic Absorption Spectroscopy (AAS) of the Prepared Nanocationic Surfactants.

Tested Surfactants Found Concentration
Metal (mg/L)
Cetrimonium phenyl hydrazine-bromo-tri chloro cuprate Cu 0.16
Cetrimonium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate Cu 0.16
Cetrimonium-2-bromo phenyl hydrazinium-bromo-trichloro cuprate Cu 0.18

3.6. Transmission Electron Microscopy (TEM):
(by JEM-2100 - high resolution (200KYV)):

The TEM images of the synthesized cationic sur-
factants were represented in Figure (5). The TEM imag-
es showed the self- assembling of the prepared surfac-

Table 3. Particle size of the synthetic surfactants.

tants on nano particles which causes the stabilization of
these surfactants due to the formation of nano shells in
the prepared surfactants. The particle size of the pre-
pared surfactants showed in Table (3).

Tested Surfactants

Particle size(nm)

Cetrimonium Phenyl hydrazine-Bromo-Tri chloro Cuprate 14.70 - 19.80
Cetrimonium-2-Chloro Phenyl hydrazinium-Bromo-Trichloro Cuprate 3.50-5.02
Cetrimonium-2-Bromo Phenyl hydrazinium-Bromo-Trichloro Cuprate 11.01 -51.02

SEFERIN e

Fig. 5. TEM image of The Synthesized Surfactants a) Cetrimonium phenyl hydrazine-bromo-tri chloro — cuprate, b)
Cetrimonium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate and c) Cetrimonium-2-bromo phenyl hydra-

zinium-bromo-trichloro cuprate.
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3.7. Surface Tension Measurements of Synthetic
Cationic surfactants :

Figure (6) represent the relation between the surface
tension values in (mN/m) and the concentration (Log C)
at 25°C. These curves are characterized by two regions,
one at lower concentration at which is greatly sensitive
towards concentration reaction, the other at which the
surface tension is almost constant up on variation of sur-
factant concentration. Extrapolation of these two regions
determines the so-called critical micelle concentration
(CMC) (Tao et al., 2009 and Behpour et al., 2009). The
equilibrium happened at the concentration of complete
surface tension (CMC) (Zhang and Hua, 2009; (Zhang
et al., 2009). The CMC value is dependent on the chem-
ical structure of the surfactant molecules (Abboud et al.,
2009). The molecules tend to lower that unfavorable sit-
uation via forming more stable aggregative structures
which are micelles (thermodynamically stable). There-
fore the CMC occurred at lower concentration (Negm et
al., 2010). The surface tensions of the synthesized met-
al complexes (cationic surfactants) were often decreased
remarkably compared with their parent, i.e., A > C >B
for phenyl hydrazine hydrochloride and its derivatives
salts. The critical micelle concentration of cationic tetra
halo cuperate surfactants are shown in Table (4). When
the surface tension decreases by increase the hydropho-
bic chain length, this leads to effectiveness (;cmc) in-

SurfaceTenstion (MNim)
:

crease. The effectiveness of the synthesized surfactants
is arranged as follow: B>C>A (by decreasing surface
tension). It is clear from Table (4) that the synthesized
surfactants have ability to decrease the surface tension
by 20mN/m at very low surfactant concentration at 25°C
and that is defined as efficiency (PCZO), (Badr, 2009).
The maximum surface excess (wmax) for synthesized
cationic surfactants have different rearrangement for
phenyl hydrazine hydrochloride and its derivatives salts
(A > B increase by increasing surface tension, C > A in-
crease by decreasing surface tension). Minimum surface
area (Amin) for cationic synthesized surfactants is ar-
ranged as B > A > C. The standard free energy of micel-
lization and adsorption of the prepared surfactants at
25°C can be calculated using the following thermody-
namic equations (Negm et al., (2011)): AGmiC =-RT lin
(CMO), AGa & = AGmiC —(0.006 X nCMC X Amin )s
AG(’miC = AG® (CH3) + mAG’ (CHZ) + AG® (head
group). From Table (4) it is clear that AGmiC and AGa ds
values of all prepared surfactants are negative. The neg-
ativity of these values suggests the spontaneous behav-
ior and equilibrium between the two phases of the sur-
factant molecule.

3.8. pH Meter Measurements of The Prepared

Surfactants: the data are shown in the following Table

).

no»

. L T

60 55 50 43

Log C (mmolen)

4.0

Fig. 6. Variation of Surface Tension against Concentration of The Prepared Cationic Surfactants, A) Cetrimonium phe-
nyl hydrazine-bromo-tri chloro cuprate, B) Cetrimonium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate
and C) Cetrimonium-2-bromo phenyl hydrazinium-bromo-trichloro cuprate.
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Table 4. Surface properties of the prepared surfactants in bidistilled water at 25°C.

Compound pH
Cetrimonium phenyl hydrazine-bromo-tri chloro cuprate 4.3
Cetrimonium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate 2.3
Cetrimonium-2-bromo phenyl hydrazinium-bromo-trichloro cuprate 2.2
Table 5. The pH values of the synthetic surfactants.
Compound cMcex 107 Yeme feve | PmanX10™ | Apin P x107 AGag, AGpie
Mole/L mN/m mN/m mol.kl'l.cm' nm’ (mol/L)
Cetrimonium phenyl hydrazine-bromo-tri chloro cuprate 6.61 41.66 30.14 22.8 7.30 1.90 -19.50 -18.10
Cetrimonium-2-chloro phenyl hydrazinium-bromo-trichloro 5.75 37.80 34.00 16.77 9.90 0.31 -20.50 -18.50
cuprate
Cetrimonium-2-bromo phenyl hydrazinium-bromo-trichloro 4.36 39.36 3244 27.05 6.14 1.17 -20.40 -19.20
cuprate

3.9. Determination the Effect of Surfactants on
the Physico-chemical Properties of Spray Solution of
Some Tested Insecticides (the Effect of pH and Sur-
face Tension) .

The data in Table (6) show that synthesized cationic
surfactants have reduced of surface tension values. The
reduction of the surface tension of the insecticidal spray
solution would increase its wetability and spreading on

the treated surface, thus increase insecticidal activity
(Abd-alla er al., 2013). Also, by pH measurement, we
observe that by increasing pH value (to basicity), the in-
secticidal activity decreases (Hussein, 2002). So the ef-
fect of synthesized cationic surfactants on insecticidal
activity of the tested pesticides depends on surface ten-
sion and pH values.

Table 6. Response of the pH and Surface Tension effect of different synthetic surfactant complexes adding as additive
to tested insecticide formulations against laboratory strain of 2" and 4" instar larvae of the cotton leaf worm.

2" instar larvae 4" instar larvae

in;i:it:i((iies Surfactants | pH 2:;2’;‘53 LC,, | LC, | Toxicity | LCs, | LC,, | Toxicity
(pm) | (ppm) [ Index | (ppm) [ (ppm) | Index

3.80 52 010 | 147 | 10000 | 152 | 2098 100.00

Chlorpyrifos 6.00 38 093 | 1762 | s.14 4.06 | 3755 37.70

5.90 37 029 | 1623 | 2594 320 | 2206 | 47.70

C 5.80 36 020 | 1027 | 37.80 237 | 16.08 64.50

— 9.0 39 0.02 | 6824 | 238 926 | 66244 | 0.01

Eif}?;gfﬁrm 5.80 35.5 0.02 | 2691 7.89 0.068 | 155.62 | 13.97

5.60 35.5 001 | 1667 | 1250 | 0.024 | 65.143 | 39.58

C 5.50 35 0.001 | 1562 | 100.00 | 0.009 [ 18.0 100.00

— 7.00 40 0.15 | 57.19 | 8649 | 1401 | 995.04 | 100.00

Lufenuron 7.40 36 0.44 | 15231 | 2902 |3571 | 19729 | 39.24

7.10 35 020 | 92.00 | 63.05 | 2520 | 48225 | 35.60

C 7.00 35 0.128 | 43.67 | 10000 | 1470 | 46604 | 95.29

Where: A) Cetrimonium phenyl hydrazine-bromo-tri chloro cuprate, (B) Cetrimonium-2-chloro phenyl hydrazinium-
bromo-trichloro cuprate and (C) Cetrimonium-2-bromo phenyl hydrazinium-bromo-trichloro cuprate.
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3.10. Study of the Insecticidal Activity: surface ac-
tive agent plays a significant role on many fields espe-
cially in pesticides on both formulation and improve-
ment of their biological efficiency (EI-Sisi et al., (2006).

3.10.1. Study of the Insecticidal Activity of Mixed
Spray Solution (Insecticide+ Surfactant): the obtained
results reflect the insecticidal activity of chlorpyrifos,
lambda-cyhalothrin and lufenuron alone and with tested
surfactants against laboratory strain of 2™ instar larvae
of the cotton leaf worm S. littoralis. The results in Ta-

994
—— 1-Clopyrfos only a |7

0010 0100
Log concentration (ppm)

1.000 10000 100

Probits

ble (6), Figure (7.a) show that chlorpyrifos with synthet-
ic cationic surfactants (C,B, A) showing less insectici-
dal activity than chlorpyrifos only. Also results show in
Figure (7.b) that lambda-cyhalothrin with synthetic cat-
ionic surfactant(C, B, A) respectively proved to be the
most effective compound than lambda-cyhalothrin only.
In Figure (7.c) lufenuron with synthetic cationic surfac-
tant (C) proved to be the most effective compound than
lufenuron only. But synthetic cationic surfactants (B,
A) showing less insecticidal activity than lufenuron
only.

o9l
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0000001 10000E-9 000010 00010 0010
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Fig. 6. Toxicity lines of different synthetic surfactant complexes, (A) Cetrimonium Phenyl hydra-
zine-Bromo-Tri chloro Cuprate, (B) Cetrimonium-2-Chloro Phenyl hydrazinium-Bromo-
Trichloro Cuprate and (C) Cetrimonium-2-Bromo Phenyl hydrazinium-Bromo-Trichloro Cu-
prate adding as additive to some tested insecticides formulations against laboratory strain of

2nd instar larvae of the cotton leafworm.

3.10.2. Persistence of Mixed Spray Solution (Insecti-
cide + Surfactant) on Cotton Leafworm: Data presented
in Table (7) show that; all surfactants increase the per-
centage of larval mortality than that obtained with chlor-
pyrifos, lambda-cyhalothrin and lufenuron used alone at
the recommended rate in field- lab. The general mean of
mortality percentage for chlorpyrifos increases from

71.56% for chlorpyrifos alone to 88.51% by adding the
prepared nanocationic surfactants. Also, for lambda-
cyhalothrin, the general mean of mortality percentage
increases from 64.70% for lambda-cyhalothrin alone to
79.74% and for lufenuron, the general mean of mortality
percentage increases from 63.09% for lufenuron alone
to 78.34% .
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Table 7. Toxicity of singular tested insecticides and their tank mixed with synthetic surfactant additives against o

instars larvae of cotton leafworm .

% of corrected mortality after treatment (days)

Residual effect % of % of

Treatments 1K mean l%::::lr ?(l)lf

3 6 9 12 15 21 residual mortality

effect

Chlorpyrifos alone 100 100 | 933 | 79.3 | 63.3 | 51.7 | 13.3 66.82 71.56
Chlorpyrifos + A 100 | 93.1 | 86.7 | 79.3 | 66.7 | 50.0 | 48.3 70.68 74.87
Chlorpyrifos + B 100 100 | 100 [ 93.1 | 90 | 759 | 53.3 85.38 87.47
Chlorpyrifos + C 100 100 | 100 [ 100 | 93.3 | 89.6 | 36.7 86.60 88.51
Lambda-Cyhalothrin alone 96.5 | 86.7 | 793 [ 73.3 | 58.6 | 552 | 3.3 59.40 64.70
Lambda-Cyhalothrin +A 100 | 90.0 | 86.0 | 80.0 | 62.0 | 58.6 | 3.3 63.82 68.56
Lambda-Cyhalohrin + B 100 | 90.0 | 89.6 | 79.3 | 79.3 | 75.9 | 10.0 70.68 74.87
Lambda Cyhalothrin +C 100 | 90.0 | 89.6 | 86.7 | 82.8 | 72.4 | 36.7 76.37 79.74
Lufenuron alone 100 | 93.1 | 90.0 | 58.6 | 51.7 | 44.8 | 3.45 56.94 63.09
Lufenuron + A 100 | 82.7 | 66.7 | 58.6 | 58.6 | 58.6 | 48.3 62.25 67.64
Lufenuron + B 100 | 89.6 | 83.3 ] 68.9 | 68.9 | 62.1 | 58.6 71.90 75.91
Lufenuron + C 100 [ 96.5 | 933 | 724 | 655 | 62.1 | 58.6 74.73 78.34

Where: 1K: Initial kill after one hour from application, (A) Cetrimonium phenyl hydrazine-bromo-tri chloro cuprate,
(B) Cetrimonium-2-chloro phenyl hydrazinium-bromo-trichloro cuprate and (C) Cetrimonium-2-bromo phenyl hy-

drazinium-bromo-trichloro cuprate.

4. Conclosion

The data reflects that by using the prepared nano-
cationic surfactants with lambda-Cyhalothrin insecti-
cide formulations increases their toxicity and with all
the tested insecticide formulations increase their persis-
tence in the field than insecticide alone mixture and
so decrease the rate of field application. This is be-
cause of the ability of the synthesized surfactants to
change the physico-chemical properties of spray solu-
tion. So by decreasing pH and surface tension of insec-
ticide spray solution, the wetability, spreading and de-
positing of the tested insecticides increase so the
insecticidal efficiency increase. The use of surfactants
with chemical insecticides may provide a great effica-
cy of insecticidal properties and decreases their appli-
cation rates, pollution. From the last results, we recom-
mend to use the prepared nanocationic surfactants with
the tested insecticides to increase the persistence of ad-
juvant/insecticide mixture against the cotton leaf-
worm.

References

Al-Sabagh, A.M.; Ahmed, N. S.; Nassar, A. M. and
Gabr, M.M. (2003): Synthesis and Evaluation of
Some Polymeric Surfactants for Treating Crude Oil
Emulsions- Part I: Treatment of Sandy Soil Pollut-
ed with Crude Oil by Monomeric and Polymeric
Surfactants.
216: 9-19.

Abboud, Y.; Abourriche, A.; Saffaj, T.; Berrada, M.;
Charrouf, M.; Bennamara, A. and Hannache, H.
(2009): A
azoantipyrine as corrosion inhibitor for mild steel

Journal of Colloids and Surfaces,

novel azo dye, 8-quinolinol-5-
in acidic media. Journal of Desalination, 237: 175-
189.

Abd-alla, H. I; Ibrahim, H. S.; Hamouda, S. E. S. and
El-kady, A. M. A. (2013): Formulation and Nemat-
icidal Efficiency of Some Alternative Pesticides
against Meloidogyne spp. Journal of American Re-
search Communication, 1: 273-290.

Behpour, M.; Ghoreishi, S.M.; Soltani, N. and Niasari,

114



Journal of Environmental Sciences, 2016, Vol. 45, No. 2 : 105-117

M.S. (2009): The inhibitive effect of some bis-N,S-
bidentate Schiff bases on corrosion behavior of 304
stainless steel in hydrochloric acid solution. Jour-
nal of Corrosion Science, 51: 1073-1082.

Badr, G.E. (2009): The role of some thiosemicarbazide
derivatives as corrosion inhibitors for C-steel in
acidic media. Journal of Corrosion Science, 51:
2529-2536.

Cremlyn, R.J.W. (2009): Pesticides: Pest Article and
news Summaries. 17: 291-298.

Chen, V. P.; Choi, R. C. Y.; Chan, W. K. B.; Leung, K.
W.; Guo, A. J. Y.; Chan, GK.L.; Luk, W. K. W.
and Tsim, K. W. K. (2011): The assembly of pro-
line-rich membrane anchor (PRiMA)-linked acetyl-
choline-esterase enzyme— glycosylation is required
for enzymatic activity but not for oligomerization.
Journal of biological chemistry, 286: 32948—
32961.

Caruso, F. (2006): colloids and colloid assemblies: syn-
thesis, modification, organization and utilization of
colloid particles Book. ISBN 3-527-30660-9.

Castro, M.J.L.; Ojeda, C. and Cirelli, A. F. (2014). Ad-
vances in surfactants for agrochemicals. Journal of
environmental chemistry letters. 12: 85-95.

El-Sisi, A.G, Khattab, A.F., El- Essawy, F.A. and El-
Moslhey, M.H.(2006): Preparation of some surface
active agents and determination of its physico-
chemical properties. Journal of agricultural sci-
ence mansoura university, 31: 6019-6027.

Forgiarini, A.; Esquena, J.; Gonza’lez, C. and Solans,
C. (2001): Formation of Nano-emulsions by Low-
Energy Emulsification Methods at Constant Tem-
perature. Journal of Langmuir. 17: 2076 -2083.

Guo Ying, G. (2006): Fate, behavior and effects of sur-
factants and their degradation products in the envi-
ronment. Journal of Environment International, 32:
417-431.

Hegazy, M.A.; Badawi, A.M.; Abd ElRehimb, S.S. and
Kamel, W.M. (2013): Corrosion inhibition of car-
bon steel using novel N-(2-(2-mercaptoacetoxy)
ethyl)-N,N-dimethyl dodecan-1-aminium bromide
during acid pickling. Egyptian Journal of Petrole-
um, 22: 549-561.

Hussein, M.A. (2002): improvement of insecticidal per-
formance using certain additives against cotton
leafworm, spodopetra littoralis. Journal of agricul-
tural science, 27: 6417- 6426.

Krogh, K.A; Halling-Sgrensen, B.; Mogensen, B.B.;
Vejrup, K.V.(2003): Environmental properties and
effects of nonionic surfactant adjuvants in pesti-
cides: a review. Journal of Chemosphere, 50: 871-
901.

Mulligan, C. N.; Yong, R. N. and Gibbs, B. F. (2001):
Surfactant-enhanced remediation of contaminated
soil: areview. Journal of Engineering Geology,
60: 371-380.

Morsy, S.M.I. (2014): Reviw Article: Role of Surfac-
tants in Nanotechnology and Their Applications.
International Journal of Current Microbiology and
Applied Science, 3: 237-260.

Mahmoud, S. A.; Ismail, D. A. and Ghazy, E. A.
(2007): Surface Properties and Biological Activity
of Select Cationic Surfactants. Journal of Surfac-
tants and Detergents, 10: 191-194.

Negm, N. A.; Kandile, N. G.; Mohamad, M. A. (2011):
Synthesis, characterization and surface activity of
new eco-friendly Schiff bases vanillin derived cat-
ionic surfactant. Journal of Surfactants and Deter-
gents, 14: 325- 331.

Negm, N.A.; Zaki, M.F. and Salem, M.A.L. (2010): An-
tibacterial and Antifungal Activities-Surface Ac-
tive Properties Relation of Novel Dischiff Base
Cationic Gemini Amphiphiles Bearing Homogene-
ous Hydrophobes. Journal of Dispersion Science
and Technology, 31: 1390- 1395.

Piscureanu, A.; Pop, T.; Dogaru, M.; Piscureanu, M.;
Manaila-Maximean, D. (2001): Influence of non-
ionic surfactants on surface activity of pesticide
colloidal systems. Colloids and Surfaces A: Physic-
ochemical and Engineering Aspects, 178: 129-133.

Pan, Z.; Cui, B.; Zeng, Z.; Feng, L.; Liu, G.; Cui, H.;
and Pan, H. (2015): Lambda-Cyhalothrin Nanosus-
pension Prepared by the Melt Emulsification-High
Pressure Homogenization Method. Journal of Nan-
omaterials, 2015: 296-302.

Raman, N.; Joseph, J.; Kumar, M.; Sujatha, S. and Sa-

115



Journal of Environmental Sciences, 2016, Vol. 45, No. 2 : 105-117

hayaraj, K. (2008): Insecticidal activity of the
schiff - base derived from anthranilic acid and ace-
toacetanilide and its copper complex on Spodopte-
ra litura (Fab.). Journal of Biopesticides, 1, 206-
209.

Tao, Z.; Zhang, S.; Li and Hou, B. (2009): Corrosion in-
hibition of mild steel in acidic solution by some
oxo-triazole derivatives. Journal of Corrosion Sci-
ence, 51: 2588-2595.

Zhang, B.Q. and Hua, Y.X. (2009): Corrosion inhibition
of mild steel by alkylimidazolium ionic liquids in
hydrochloric acid. Journal of Electrochimica Acta,
54: 1881-1887.

Zhang, S.; Tao, Li and Hou, B. (2009): The effect of
some triazole derivatives as inhibitors for the corro-
sion of mild steel in 1 M hydrochloric acid. Jour-
nal of Applied Surface Science, 255: 6757- 6763.

116



Journal of Environmental Sciences, 2016, Vol. 45, No. 2 : 105-117

el il gaddd !

>daud ) ToLid ) O D Ao 9018 gILT Y 3 b (AR (2t 959 putiad
bl s S oty A a1y ALyl mSlinil | e Loyl
Cadl (9)9 0393 ALY docSlud ) do ply ]

Mool ae 2l agal 'aoal odly] ge
P B85 ohi 2 ora " 930 gusa alisll a
Mol ow s
| jis — 033l dnala — £liasSI muud — aglall aulS
Y pias — o3l = BN - Aue 3 Eigomd 380 — LAY dily Cigomy Sgas

Y - R
ran = Joyidl Ligomy ugan

915y 4TLETdeg vy oS gymid (riilyobid iotdd) (pn (rntacad) doLiich 3 sutgoir Agu SIS 93l LS yma S ypua s @3

O3 s ddaulg JoLaTl) JLeTS) Lo Jiul a8y slpeld coliat) Gromtatl Gyl (e Glat] CS a9 SLLET ulon il
Micro elemental analysis, Raman Spectroscopy, In- a9 Jodled die dlawlgs OLE|,5R 04D Cariogh @l S8 . da 3|
frared Spectroscopy (IR), 1H-NMR Spectroscopy, Ultra Violet (UV) and Transmission Electron Microscopy (TEM)
SRR 339 0395 A-mBLSY dactinieal) Ao pdeond| Ol ) iany oL doyydiond | ASLASTI Lo GLSH oia deleld )L is @i
09,39y d—ieS (lambda-cyhalothrin) ¢y 5t Lciiad 9 (§y9—a-wud oS (Chlorpyrifos) (sug2g,—c1gys-tSI —a9
Sloteald LS| 010 ALl AuiliarSI Asilijudd! Lguolsd a3 Baplo (e i3y gaill darie secas (ufenuron) g, gty
o33 Ol St coitl sloll ontacd) 59581 JLGST o puaonl) SLS I O e gilid | Sds udg HLaa Y1 s dopdiond)
20 (S i) e 148 das 03135 (1 (631 Lo (4o i gt LSt DAY deaorlin 0, St ot loms (ams dcdaalss oy Liansi
e LI s Liagly - (Al ()3 (e pgms V) diany (i 05mfidnd | Ol O s pora> oL 03la39 dbliatl CiLuS it
A0 9 LAY, 09 IVE A J odtavg ot VY [T (10 (10989 59y 95T et dcloat! — dcdBadl dyp it (8 Cecadl AGA At 00y}
O LA e dclaall — dclont doyoml) 8 Cecall Bl A o3bs) Liasi .oy camd| ddgilid| LS| 4dlisi i
MV, J o g et VY, (e O @t el el | G dcdd 0alayg AVALY g AVE,Q 9 TN J B g e VTELY e

coyuast) dgild| OLS| I dBLisi die VA,Y 9 7V0,4

117



Journal of Environmental

Sciences

e

JOESE 5

ﬂviron mer;,q 2

&P
VZ
/

<

e
)
-
Y
)
@

J Oy, 75,

COopgN; j0ESE®

Preparation, Characterization of Some Nanocationic Surfactants
and Their Effectivness on the Physico-chemical Properties,
Efficacy and Persistance of Some Insecticides against
Cotton Leafworm (Spodoptera littoralis (Boisd.))

Awad I. Ahmed!; Ahmed E. M. Abd Elmageed?; Abdel Fattah M. Badawi’;
Mohamed F. Zaky3 and Naira S. Elmasry2
JChemistry Department, Faculty of Science, Mansoura University, Egypt.
2Plam‘ Protection Research Institute, Agricultural Research Center, Dokki, Giza, Egypt.

I Petroleum Research Institute, Egypt.

Reprint
Volume 45, Number 2 : 105-117
(2016)

http://Joese.mans.edu.eg P-ISSN 1110-192X
e-ISSN 2090-9233



