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Abstract 
 

   The current study investigated the stability and the extraction efficiency of emulsion liquid membrane (ELM) for Abamectin 

pesticide removal from aqueous solution. The stability was investigated in terms of droplet emulsion size distribution and emulsion 

breakage percent. The proposed ELM included a mixture of corn oil and kerosene (1:1) as a diluent, Span 80 (sorbitan monooleate) 

as a surfactant and hydrochloric acid (HCl) as a stripping agent without utilizing a carrier agent. Parameters such as homogenizer 

speed, surfactant concentration, emulsification time and internal to organic volume ratio (I/O) were evaluated. Results show that the 

lower droplet size of 0.9 µm and higher stable emulsion in terms of breakage percent of 1.12 % were formed at 5800 rpm of 

homogenizer speed, 4 v% of span 80 surfactant, 8 min of emulsification time and 1:1 (I/O) ratio while 86.4% of Abamectin 

pesticides were extracted under these conditions. Extraction kinetics and mass transfer study were also accomplished. The outcome 

of this study can be extended to the removal of other type of pesticides from water and wastewater.  
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1- Introduction 

 

   Pesticides are chemical compounds that are poor water 

solubility used for the control of pests. The constant 

population growth, changing lifestyle patterns, and 

technical improvement necessitate the usage of pesticides 

in significant quantities to meet the enormous demand for 

agricultural products in modern times. Because their use 

has resulted in soil pollution, excessive amounts of 

residual pesticides are now considered emergent 

contaminants [1]. Additionally, pesticides frequently leak 

from the location of their initial application into 

surrounding water bodies, causing secondary water 

contamination [2]. It is considered one of the main factors 

that cause death by self-poisoning. They are extremely 

poisonous and they spread quickly in the surroundings, 

creating chronic disease (World health organization) [3]. 

There are many traditional techniques used to 

sequestration of pesticides from wastewater such as, 

chemical oxidation [4], adsorption [5], revers osmoses 

membrane [6] and electrochemical process [7]. Many of 

these methods pose clear disadvantages, such as high 

energy consumption, low removal efficiency, high 

operation and capital cost. Membrane separation 

processes (MSPs) are energy-efficient and clean 

techniques for separating various types of liquids and 

gases, particularly in the chemical and petrochemical 

industries [8].  Among the various MSPs, liquid 

membranes (LMs) found much application in chemical 

engineering, chemistry, and environmental studies [9]. 

Bulk liquid membrane, emulsion liquid membrane, and 

supported liquid membrane are the three most common 

types of liquid membranes [10]. Recently, the emulsion 

liquid membrane has been given a considerable attention 

by a host of researchers for removing and recovering 

organic and inorganic contaminants from aqueous 

solutions due to its simplicity, high efficiency, easy 

operation, low operating cost, high flux and simultaneous 

extraction and stripping in one-step [11].  ELM are double 

water-in-oil-in–water emulsions (W/O/W) stabilized by 

employment of suitable surface-active agents. This 

system consists of organic solution (membrane phase), 

stripping solution (internal phase) and dispersed phase 

(external phase) [12]. ELMs are true double emulsions, an 

internal aqueous phase being spread as small droplets into 

oil phase, while the resulting emulsion is spread as large 

droplets into the external aqueous phase [13]. In spite of 

the various benefits, the applicability of ELM very 

restricted owing to several problems; one of them is 

emulsion instability. The term instability refers to 

breakage or swelling of an emulsion, which lowers the 
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effectiveness of solute extraction and recovery [14, 15]. 

Emulsion breakage occurs during extraction process or 

before this process. In the ELM process, the resistance of 

liquid membrane for rupture during solute extraction 

under strong shear stress is known as emulsion stability. 

Membrane rupture also occurs when the pH of the 

external phase rises, allowing the internal phase to spill 

out into external phase [16].  

   Emulsion diameter is on of important factors affecting 

on emulsion stability [17]. Emulsification process and 

membrane composition play an essential part in emulsion 

stability related with the droplet size of the emulsion. 

Large diameter of droplet product the poor stability and 

low extraction efficiency [18, 19]. Surfactant 

concentrations, emulsification time, internal to organic 

volume ratio and homogenizer speed, are the main factors 

affecting emulsion stability. A carrier agent is utilized in 

various liquid membrane technologies to assist the 

transfer of the target species, which imposing extra cost 

[20]. The conventional diluents used in emulsion liquid 

membrane systems are primarily made up of organic 

solvents derived from petroleum (diluents) kerosene [12, 

21] hexane [22, 23], heptane [24, 25], which are 

flammable, volatile, toxic, and non-biodegradable. In 

addition, these materials could be extremely expensive 

due to restricted resources. To overcome these problems, 

replacement of the classical petroleum-based organic 

diluents with greener materials such as vegetable oil- 

based organic diluents, which is easily obtainable and 

might include surface active compounds that can enhance 

emulsion stability [26]. 

   To date, investigating the stability of ELM employing a 

combination of kerosene and corn oil in the presence of 

span 80 as surfactant and using this membrane to 

remediation of Abamectin pesticide from an aqueous 

solution has not been studied. Therefore, the current 

research aims to investigate its impact of the surfactant 

concentration, emulsification speed, emulsification time, 

internal to membrane (I/O) phase ratio on the emulsion 

droplets and membrane stability. Additionally, extraction 

efficiency of Abamectin pesticides without using 

extractant (carrier agent) was studied.   

 

2- Materials and Methods 

 

2.1. Materials 
 

   Corn oil (density=0.92g/ml, molcular wieght= 882 

g/mol) obtained from a local market and kerosene 

(density=0.81g/ml, molcular wieght=170 g/mol) supplied 

from Iraq southren oil company were used as diluent and 

they are insoluble in water. Span 80 and hydrochloric acid 

(HCl 35% purity) were used as the surfactant and the 

internal agent respectively. The external aqueous solution 

was produced by mixing distilled water with the 

Abamectin pesticide.  

 

2.2. Preparing the water in oil (W/O) emulsion  
 

   A high-speed homogenizer was used to prepare the 

emulsion in a 100 mL beaker flask. The liquid membrane 

phase was prepared by dissolving suitable amount of Span 

80 in the diluent (corn oil and kerosene). 0.25 M HCl 

solution acting as internal phase, was added drop by drop 

to oil phase and blended with a high-speed homogenizer 

at a specific emulsification time. The W/O emulsion 

droplet diameters were measured directly after formation 

using the Olympus optical microscope (Nikon eclipseme 

600) equipped with a digital camera (DXM1200 F). 

Sauter mean diameter d32 is calculated according to Eq. 1 

below [19].  

 

d32 =
∑ ni idi

3

∑ nii  di
2 = 6

V

A
                                                                            (1) 

 

   Where  di and ni are the diameter and numbers of drops 

fitting to the ith class. V and A are the volume and total 

area of dispersed phase respectively. 

 

2.3. Stability Study 

 

   Emulsion was added to 50 ppm Abamectin aqueous 

solution.  A mixer was used to agitate the system at 250 

rpm during 15 minutes, then samples of the aqueous 

solution (external phase) were taken for measurement of 

Abamectin concentration and pH. Membrane breakage B 

(%) was calculated using Eq. 2 below [27, 28]. 

 

B(%) =
VI

VIO
× 100%                                                                          (2) 

 

   Where VIO: initial volume of the internal phase and  VI: 

volume of internal phase that dripped into feed phase, 

which is evaluable using Eq. 3 below. 

 

VI = VF
10−pHIF−10−pHF

10−pHF−[HIO
+ ]

× 100                                                             (3) 

 

   Where VF is a volume of initial feed phase, pHIFis a pH 

of initial feed phase, pHFis the pH of feed phase after the 

mixing time, while [HIO
+ ]: proton concentration in internal 

phase. 

 

2.4. Extraction Study  

 

   The extraction investigation was conducted by 

determining the removal efficiency of Abamectin from 

feed phase by using Eq. 4 below. 

 

E% =
CIN−COUT

CIN
× 100%                                                                    (4) 

 

   Where CIN: initial concentration of Abamectin in 

external phase, and COUT: the post- extraction Abamectin 

concentration in external phase.  The concentration of 

Abamectin in the solution was determined by a UV- 

visible spectrophotometer at the wave length of 210 nm. 

Fig. 1 represents the sequence of ELM process. 

   Unless otherwise stated the experimental condition of 

the emulsion liquid membrane as given in Table 1.  
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Fig. 1. Sequence of ELM Process 

 

Table 1. Experimental Condition for ELM 
External phase 

pH 7 

Volume (ml) 250 
Abamectin concentration (ppm) 50 

External to emulsion phases ratio 

(treat ratio) 

5:1 

Organic solution 

Volume (ml) 25 

Diluent  1:1 corn oil to kerosene  

Span 80 (v%) 4 
Emulsification time (min)  8 

Homogenizer speed (rpm) 5800 

Extraction speed (rpm) 250 
Extraction time (min) 15 

Internal phase 

Volume (ml) 25 

[HCl] (M) 0.25 

 

3- Results and Discussion 

 

3.1. Effect of Span 80 Concentration 

 

   Surfactant is one of essential compound that is influence 

on stabilizing the emulsion as decrease the interfacial 

tension between oil and water phases. A surfactant was 

introduced to act as a barrier between the two miscible 

phases, thereby, inhibiting emulsion breaking. By 

changing the surfactant concentration at 2, 4, 6, and 8 

(%v/v), the effect of surfactant concentration on droplet 

size, membrane rupture, and extraction efficiency was 

investigated. The results are plotted in Fig. 2 and Fig. 3 

respectively, from Fig. 2 it can be seen that at low 

surfactant concentration 2 (%v/v), the droplet diameters 

of (W/O) emulsion is 1.6 µm, that is lead to high 

interfacial tension of oil-water because of low 

concentration from surfactant, the membrane interface is 

not completely covered leading to the difficult dispersion 

of emulsion droplet and occur coalescence of small 

droplet lead to bigger emulsion droplets formed [29]. As 

the concentration increased to 4 (%v/v) the droplet 

diameter decreased from 1.6 µm to 0.9 µm and hence 

breakage percent from 3.17% to 1.12% and extraction 

efficiency of about 86.4% was achieved compared to 

71.6% with 2 (%v/v) of surfactant concentration. That 

because of increasing the surfactant concentration 

gradually reduced membrane surface tension, resulting in 

larger contact area [30].  Furthermore, increase in span 80 

concentrations beyond 4 (%v/v) up to 8 (%v/v) led to 

increase droplet diameter and breakage percent from 0.9 

µm to 1.36 µm and from 1.12% to 2.1% respectively. The 

explanation of this behavior is that the excess of 

surfactant adsorbed onto the surface of emulsion droplets, 

which led to droplets coalescence [31]. Ahmad et al., [32] 

noticed same behavior. Alternatively, Abamectin 

extraction efficiency fallen from 86.4 % to 62% with an 

increase in surfactant concentration from 4 v% to 8 v%. 

This decrease could be attributed to the high mass transfer 

impedance of Abamectin transport at the internal–oil 

contact. 

 

 
Fig. 2. Effect of Span 80 Concentration on Emulsion 

Diameter and Membrane Breakage (emulsification time= 

8 min, I/O= 1:1, homogenizer speed= 5800 rpm, 0.25 M 

HCl) 

 

 
Fig. 3. Effect of Surfactant Concentration on Extraction 

of Abamectin (homogenizer speed= 5800 rpm, 

emulsification time= 8min, mixing speed of feed 

solution= 250 rpm, 0.25 M HCl internal phase, I/O= 1:1, 

pH=7) 

 

3.2. Effect of emulsification speed  

 

   Emulsification speed represents one of essential factors 

having a signification effects on droplets size, emulsion 

stability and so on the extraction efficiency. To 

investigate the impact of homogenizer speed to droplet 

size and emulsion breakage, homogenizer speed was 

examined in the range from 3000 rpm to 19700 rpm. Fig. 

4 shows that the sauter mean diameter (d32) and the 

breakage percent decreased from 2.3 µm to 0.9 µm and 

from 10% to 1.12% respectively as the homogenizer 

speed increased from 3000 to 5800 rpm. As internal phase 

droplets become smaller, it takes significantly longer time 

to coalesce, resulting in low breakage and hence good 

stability. The lack of homogeneity in the shape and size of 

the droplets in an emulsion might contribute to emulsion 

instability.  Low energy yields low disruptive forces, for 

breaking up (oil/water) phases mechanically into smaller 

drops thus inhibiting the stirring ability to disperse oil 
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drops resulting in bigger emulsion drops [33]. Using high 

stirring speeds produce fine droplets with a greater 

surface area, increasing the interfacial area of the feed 

solution and the emulsion liquid membrane and thereby 

increasing membrane stability. Similar performance was 

also observed by Kumbasar and Tutkun [34]. Further 

increase of homogenizing speed at 12700 rpm, the 

droplets diameter and breakage percentage increased to 

1.13 µm and 3.5% respectively. This behavior could be 

attributed to the ostwaled ripening phenomena caused by 

coalescence, which results in an oiling – off process, 

which produces emulsion breakdown. Furthermore, 

blending surfactant quickly may result in it separating 

from the water-oil interface [33]. Fig. 5 shows an optical 

microscopy image of emulsion at various homogenizer 

speeds. The efficiency of extraction improved from 

56.4% to 86.4% as the homogenizer speed increased from 

3000 to 5800 rpm within 12 min contact time as shown in 

Fig. 6. This is due to an increase in the mass transfer area 

which is enhanced the rate of mass transfer through 

extraction system. Further increase in the homogenizer 

speed at 12700 rpm resulted decline in the extraction 

efficiency owing to the rupture of the membrane, because 

of the quick coalescence of droplets made the film layers 

unable to withstand the impact force, causing the 

emulsion breakage. Suleiman et al., [35], observed similar 

behavior. At high homogenizing speed of 19700 rpm, a 

thick emulsion and emulsion is formed containing big 

emulsion droplet which reduces the emulsion stability. 

This might be because little drops agglomerate quickly, 

increasing their volume and forcing the emulsion to 

separate. As a result, since the emulsifier has a propensity 

to destabilize and break easily, high homogenizer speed is 

not necessary. 

 

 
Fig. 4. Effect of Homogenizer Speed on Emulsion 

Diameter and Membrane Breakage  (span 80= 4 v%, 

emulsification time =8 min , 0.25M HCl, I/O =1:1) 

 

 
Fig. 5.  Microscopic Images of the Emulsion at (1) 3000 rpm, (2) 5800 rpm, (3) 12700 rpm, (4) 19700 rpm 

 

 

 

 

 

 

 

   

                  (1)                                                       (2) 

     

                      (3)                                                    (4) 
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Fig. 6. Effect of Homogenizer Speed on Extraction of 

Abamectin (emulsification time = 8 min, mixing speed of 

feed solution= 250 rpm, 0.25 M HCl internal phase, I/O= 

1:1, pH=7, span80 = 4 v %) 

 

3.3. Effect of emulsification time  

 

   The effect of different emulsification time range 4 to 12 

minutes on the droplet emulsion diameter, breakage 

percent and extraction efficiency were investigated 

keeping other parameters constant. As presented in Fig. 7 

the lower sauter mean diameter of 0.9 µm and the lower 

breakage of 1.12% were obtained for an emulsification 

time of 8 min. For insufficient emulsification time 4 and 6 

minutes, the droplet have a large size of 2.8 µm and 1.8 

µm respectively and the breakage was great at 9.8% and 

4.5 % for 4 and 6 minutes emulsification time 

respectively, this may be related to the lack of 

homogeneity which, resulted in droplet coalescence. 

Caouchi and Hamdaoui [36] and Salahshoori et al., [37] 

observed a higher breakage of the emulsion with the 

lower emulsification time. In contrast, a further increase 

in emulsification time above 8 min led to increase the 

droplet emulsion diameter and hence reduce the emulsion 

stability. As shown in Fig. 7 the emulsion droplets 

increase to 1.2 µm and 1.7 µm and so the breakage 

percent increased to 1.4% and 2.2% with increasing 

emulsification time to 10 and 12 minutes respectively. 

Longer emulsifying time increases the shear stress and 

interfacial tension due to high homogenization pressure 

[38]. The effect of emulsification time on the extraction 

efficiency was investigated and the results are plotted in 

Fig. 8. This figure shows that only 56 % Abamectin 

removal efficiency from aqueous solution at 4 min was 

achieved, whereas the extraction efficiency rose up to 

86.4% at 8 min emulsification time due to decrease in the 

droplet emulsion size and so increased the stability of the 

emulsion and this enhanced the homogeneity of the 

dispersed phase. A significant decreased in the extraction 

efficiency from 76.5 % to 63 % as the emulsification time 

increased from 10 min to 12 min particularly due to the 

coalescence of the internal phase droplets. On other hand, 

for the emulsification time less than 8 min, the extraction 

efficiency dropped to 65 % and 56 % at 6 min and 4 min 

emulsification time respectively. This reduction in the 

extraction efficiency, mainly due to the coalescence of the 

internal phase droplets. Based on these results 8 min of 

emulsification time was considered for all experiments. 

 

 
Fig. 7. Effect of Emulsification Time on Emulsion 

Diameter and Membrane Breakage (span 80 = 4 v%, I/O= 

1:1, 0.25M HCl, homogenizer speed =5800 rpm) 

 

 
Fig. 8. Effect of Emulsification Time on Extraction of 

Abamectin (homogenizer speed= 5800 rpm, span80 

concentration = 4 v%, mixing speed of feed solution = 

250 rpm, 0.25M HCl internal phase, I/O= 1:1, pH=7) 

 

3.4. Effect of internal to membrane phase ratio (I/O) 

 

   Volume ratio of internal aqueous phase to membrane 

phase has a significant effect on emulsion droplet 

diameter, breakage percent and hence on the extraction 

efficiency in the emulsion liquid membranes. The 

influence exerted by the ratio of the internal phase to the 

membrane phase on the sauter mean diameter, stability 

and extraction efficiency were studied at five different 

volume ratios (1:3, 1:2, 1:1, 2:1, 3:1). The results are 

presented in Fig. 9 for emulsion droplet diameter and 

breakage percent, while the effect of internal to 

membrane phase volume ratio on the extraction of the 

Abamectin is plotted in Fig. 10.  From Fig. 9 it can be 

seen that the lower droplet diameter (0.9 µm) and higher 

emulsion stability in term of lower breakage percent (1.12 

%) were obtained at equal ratio of the internal to 

membrane phases. Decreasing the volume ratio of the 

internal to membrane phase from 1:2 to 1:3 led to 

increasing the droplet diameter and breakage percent from 

1.5 µm to 1.8 µm and from 6% to 8% respectively. This 

behavior is due to too much membrane solution led to 

produce thicker and more viscous emulsion wall which 

obstructs the internal phase from diffusing in. Similar 

trend was observed by Mohammed et al., [25]. On other 

hand, a high volume ratio could not encapsulate the 
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internal phase droplets, thus producing 1.3 µm and 2.1 

µm droplet diameters at 2:1 and 3:1 volume ratio 

respectively and increasing the breakage percent to 5.3 % 

and 13 % respectively. Therefore, this resulted in the 

formation of a thinner membrane layer that adversely 

impacted the membrane stability. From Fig. 10 it can be 

seen that the maximum extraction efficiency was reached 

within phase ratio of 1:1. While the extraction efficiency 

dropped to 64 % and 51 % with decreasing the volume 

ratio to 1:2 and 1:3 respectively. This decrease in the 

extraction efficiency is due to less stripping agent 

available to re-extract the solute. Conversely increasing 

the volume of the internal to membrane phase above 1:1 

results in a noticeable decline in the extraction efficiency 

from 86.4 % at equal volume to 77.2 % and 60 % at 

volume ratio of 2:1 and 3:1 respectively. This may be due 

to an increase of the droplets diameter, which in turn 

decreases the interfacial contact area between the feed 

solution and the emulsion and thereby decreases the 

extraction efficiency. In addition, the volume of 

membrane solution is not enough for enclosing all the 

stripping solution at higher volume ratio [39]. The same 

trend was observed by Daas and Hamdaoui [40]. 

Therefore, the value of 1/1 volume ratio of internal phase 

to membrane phase has been selected. 

 

 
Fig. 9. Effect of I/O Phase Ratio on Emulsion Diameter 

and Membrane Breakage (span 80 = 4 v%, 0.25M HCl, 

emulsification time =8min. homogenizer speed =5800 

rpm) 

 

 
Fig. 10. Effect of I/O Phase Ratio on Extraction of 

Abamectin (homogenizer speed =5800 rpm, 

emulsification time= 8 min, mixing speed of feed solution 

=250 rpm, 0.25M HCl internal phase, pH=7, span 80 = 4 

v %) 

 

 

4- Estimation of the Abamectin Extraction Kinetics 

and Mass Transfer Coefficient 

 

   Abamectin kinetic extraction by ELM process was 

estimated in Eq. 5 as a first order rate [41, 42]. 

 

ln (
  𝐶𝑡=𝑡

   𝐶𝑡=0
) = −Kobs. t                                                             (5) 

 

   Where Kobs : extraction rate constant ( min−1), t: 

indicating the extraction time (min), The slope of the 

straight line formed by ln(
𝐶𝑡=𝑡

𝐶𝑡=0
) and t,  obtained on value 

of Kobs = 0.236 (min−1).   

 

   Eq. 6 represents the overall mass transfer coefficient for 

the ELM system [43]. 

 
1

Ko
=

1

Km
+

1

Kf
                                                                        (6) 

 

   Where Ko : represents the ELM overall mass transfer 

coefficient, Km: represents mass transfer coefficient of 

external phase (m/s) was estimate by Eq. 7 below [41]. 

 
Km

√ND
= 2.932 × 10−7 .

(VI+VM)

(VI+VM+VE)
 . ( 

di

dii
)0.548 Re1.371                           (7) 

 

   Feed phase mixing speed is N, diameters of mixing tank 

and impeller respectively are dii, di  , volumes of external, 

internal and membrane phases respectively are 

 VE , VI , VM .  
 

Re =
N di

2ρE       

μE
                                                                          (8) 

 

   Re, was computed using Eq. 8, and the result is 

(3666.29).  D: solute diffusivity in the organic phase and 

calculated by Eq. 9 below  [44], which is found equal to 

2.1× 10−11m2/s. 

 

D =
117.3 ×10−18 .(φ Mw)

0.5.  T

μ
o.  ∅c

0.6
                                                            (9) 

 

   Where Mw: average diluent molecular weight (526 Kg/ 

Kmol), φ: diluent association factor (1). T: ambient 

temperature (298 K).  μo: organic phase viscosity (0.0417 

Kg/m.s).  ∅𝑐: Abamectin molar volume (0.862m3/Kmol), 

Kf: interfacial reaction rate constant (m/s) estimated by 

using Eq. 10 below.   

 

ln (
Ct=t

Ct=0
) =  −A Kf. t                                                            (10) 

 

   On comparing Eq. 10 with Eq. 5,  Kf can be identified 

through Eq. 11.  

 

Kf =
Kobs

A
                                                                                  (11) 

 

   Where A: emulsion specific interfacial area, calculated 

using Eq. 12 [45]. 

 

 

A =
Ai

V
=     

6α

d32
                                                                             (12) 
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   The calculated values of Kf, Km and K𝑜  are tabulated in 

Table 2 below. 

 
Table 2.  Values of Kf, Kmand Ko 

Mass transfer coefficient (m/s) Value 

Km 1.15 × 10−7 

Kf 3.54 × 10−8 

Ko 2.71 × 10−8 

 
5- Conclusions 

 
   In this work, the feasibility of using a mixture of green 

organic solvent (Corn oil) and petroleum based organic 

solvent (Kerosene) in the volume ratio 1:1 as diluent in 

emulsion liquid membrane for the removal of Abamectin 

pesticides from wastewater was investigated. The effect 

of various parameters on droplet emulsion diameter, 

emulsion breakage and hence on the Abamectin 

extraction has examined and results showed that 

increasing the homogenizer speed from 3000 rpm to 5800 

rpm decreased the sauter mean diameter and the breakage 

percent from 2.3 µm to 0.9 µm and 10% to 1.12% 

respectively. While increasing the speed above this value 

resulted in an increase in the sauter mean diameter up to 

1.13 µm and 1.9 µm and the breakage percent to 3.5% 

and 6.3% for 12700 rpm and 19700 rpm respectively. 

This has an adverse effect on Abamectin extraction 

efficiency. The effect of emulsification time showed that 

with increasing time from 4 min to 8min, the emulsion 

stability increased as the sauter mean diameter and the 

emulsion breakage decreased from 2.8 µm to 0.9 µm and 

9.8% to 1.12% respectively. Increasing span 80 from 2 

v% to 4 v% enhanced the emulsion stability and hence 

extraction efficiency. While concentration above 4 v% 

had adverse effect on extraction efficiency, mainly due to 

the increasing of viscosity of the membrane and lead to 

mass transfer resistance. The effect of internal to organic 

volume ratio showed that with increasing the ratio up to 

1:1, the emulsion breakage and droplet diameter 

decreased and the extraction efficiency enhanced while 

further increased in this ratio, the stability of emulsion 

decreased and hence Abamectin extraction efficiency 

decreased. Finally, lower emulsion droplet diameter 0.9 

µm and breakage percent of 1.12 % and higher extraction 

efficiency 86.4% from the aqueous solution in optimal 

operational condition, 5800 rpm homogenizer speed, 4 

v% Span 80 concentration, 8 min emulsification time and 

1:1 internal to organic volume ratio. It can be calculated 

that emulsion liquid membrane using a mixture of green 

and petroleum based organic diluents could be a 

promising option for pesticides removal from aqueous 

solution. 
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، كفاءة ثبات المستحلب: غشاء سائل مستحلب لإزالة المبيدات من المحلول المائي
 الاستخلاص ودراسات نقل الكتلة

 

 3 غازي ناصرو  ،2 أحمد عبد محمد ،، *2، 1 نور قاسم جابر

 
 العراق، بغداد، جامعة بغداد، كلية الهندسة الخوارزمي، قسم الهندسة الكيميائية الاحيائية 1

 العراق، بغداد، جامعة بغداد، كلية الهندسة، قسم الهندسة البيئية 2
 سلطنة عمان ،جامعة نزوى  ،ندسة الكيمياوية والبتروكيمياويةقسم اله 3

 
 الخلاصة
  

استقرار وكفاءة استخلاص الغشاء السائل المستحلب لإزالة مبيد أبامكتين من بحثت الدراسة الحالية في    
 تضمن. تم فحص الثبات من حيث توزيع حجم مستحلب القطيرات ونسبة تكسر المستحلب. المحلول المائي

ELM   كمادة مخففة( 1: 1)المقترح خليطًا من زيت الذرة والكيروسين ،Span 80   كمادة خافضة للتوتر
تم تقييم معاملات مثل سرعة المجانسة . السطحي وحمض الهيدروكلوريك كعامل نزع دون استخدام عامل ناقل

أظهرت النتائج أن حجم  .(I / O) وتركيز الفاعل بالسطح ووقت الاستحلاب ونسبة الحجم الداخلي إلى العضوي 
 5800٪ تشكلت عند 1.12لكسر ميكرومتر والمستحلب المستقر الأعلى من حيث نسبة ا 0.9القطرة الأدنى 

: 1دقائق من وقت الاستحلاب و  8، و السطحي 80فولت من الامتداد  4، و دورة في الدقيقة من سرعة الخلط
1 (I / O)  كما تم إنجاز حركيات . ٪ من مبيدات الأبامكتين تحت هذه الظروف86.4بينما تم استخلاص

نتائج هذه الدراسة إلى إزالة أنواع أخرى من المبيدات من المياه يمكن أن تمتد . الاستخراج ودراسة النقل الجماعي
 .ومياه الصرف الصحي

 
 .اِستِخلاص ،استقرار ،مبيدات حشرية ،مستحلب سائل غشاء :الكلمات الدالة

 

 

 

 

 

 


