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ABSTRACT  

Electrolysis (ED) is a modern technology for separating pollutants using membranes located in an electric 

field and has therefore been used in industrial wastewater treatment. The cornerstone of an ED cell is a stack of 

membranes whose planar plate is composed of cation (CM) and anion (AM) selective membranes. To 

investigate design requirements such as limiting current density (LCD), current efficiency and membrane 

resistance by laboratory experimental scale using an ED cell with electrodes, stainless steel 316 [cathode (-) and 

anode (+)],value of pH equal 6.8 and low voltage supply energy of 24.8 V is installed to remove about 100mg/L 

for each metal (Iron, Manganese, Nickel, Copper, Zinc, Lead, and Cadmium) ions out of solution of salts. The 

modified membranes and electrodes to upgrade its durability and conductivity, the recycle flow was 90 and 34 

L/hr for concentrate and product, respectively, which are 25 and 9.4 ml/s and with consumed 7 to 11 kWh/m3 

for a continuous operation.  For industrial wastewater; the results are obtained a best and encouraging specific 

with removal efficiency (up to 91.87%) during the 4 hr operating time. The result of removing heavy metal ions 

was 1.521, 0.96, 0.123, 1.41, 0.94, 0.12 and 0.097 mg/L as initial concentrated and after passing through ED cell 

became finial concentration 0.23, 0.11, 0.01, 0.22, 0.14, 0.02 and 0.014 with removal efficiency 84.88, 88.54, 

91.87, 84.40, 85.11, 83.33 and 85.57% for heavy metal ions under study respectively. The next is being acted on 

large scale for long operating system. 
 

Keywords: Industrial wastewater; Electrodialysis technology; Heavy metals; Anion membrane; 

Cation membrane. 
 

 

 

 

 

 

  

1. INTRODUCTION 

For all living organisms on earth, humans' 

activities, and the development, in addition to 

the urban, agricultural, and industrial 

objectives, water is an essential and valuable 

resource [1-3]. The high dissolving capacity of 

water for the different species, and the ease of 

water to form a suspension, to facilitate the 

transport of various pollutants into water 

sources and make the water pollution easily [4]. 

The literatures survey revealed that, the rapid 

industrialization, the advancements in 

technology, the economic development, a great 

number of variable service sectors, and other 

have an essential role in the various water 

resource pollutions. Moreover, different types 

of pollutants are released in the environment as 

heavy metal ions, dyes, phenols, biphenyls, 

pharmaceutical drugs, and pesticides. These 

toxic pollutants change the water quality, have 

significantly affected the ecosystem quality, 
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and causing harm to human health through the 

respiratory tracts as well as the food chain 

[5,6]. The chemical pollution of water is well-

known as a major source of water quality 

damage, and represents a menace to the aquatic 

environment, with serious effects like acute and 

chronic toxicity in aquatic organisms, 

accumulation of pollutants in the ecosystem 

[7]. From the other hand, there are different 

physical, and chemical techniques were applied 

to treat the polluted water as chemical 

precipitation processes, degradation using 

biological agents, adsorption, and other. Some 

of them have several disadvantages as 

inconvenient, non-destructive, and insensitive 

methods for detecting pollutants, and so, their 

action is limited to the transfer of the pollutant 

species from the pollutant phase to another one 

that is also contaminated, then the pollutants 

still exist [8]. 

2. EXPERIMENTAL WORK 

2.1. Materials and reagents 

All chemical used in this work were of 

highest purity available. They include: silver 

nitrate (AgNO3) and cobalt chloride 

hexahydrate (CoCl2.6H2O), (Merck or Aldrich); 

sulfadimidine (99% purity, Sigma); 3-

acetylcoumarine, (Merk); 4-Nitrophenol, 4-

Nitroaniline and organic solvents like ethyl 

alcohol, diethyl ether, DMF, DMSO and 

acetone (Sigma, Aldrich, Merk, Adwic); 

hydrochloric, nitr ic,  and sulfuric acids were 

analytical grade and were used as supplied.  

2.2. Synthesis of organic ligand 

The organic ligand was synthesized through 

condensation reaction of an equimolar ratio of 

an ethanolic solution of 3-acetylcoumarine, and 

sulfadimidine under stirring at room 

temperature in presence of few drops of glacial 

acetic acid. After that, the mixture was refluxed 

for 6 hrs. with constant stirring on a water bath. 

The product thus formed on cooling was 

filtered, washed several times by ethanol then 

by ethyl ether and finally dried in vacuum 

desiccators over anhydrous CaCl2. 

2.3. Synthesis of cobalt (II) complex  

Preparation of cobalt (II) complex was done 

by gradually addition of an aqueous solution of 

cobalt chloride hexahydrate (0.01M) to an 

ethanolic solution of the ligand, HL (0.01M) in 

presence of few drops of KOH solution under 

stirring at room temperature. After complete 

addition, the reaction mixture was refluxed for 

4h with constant stirring on a water bath. 

During this period a precipitation of cobalt (II) 

complex has started. At the end, the precipitate 

was filtered off under the hot condition, washed 

with ethyl alcohol then diethyl ether and finally 

dried in vacuum desiccators over anhydrous 

CaCl2. 

2.4. Instrumentation 

Elemental analysis of carbon, hydrogen, 

nitrogen and sulfur were performed using 

Perkin-Elmer CHN 2400 elemental analyzer. 

IR measurements (KBr pellets) were carried out 

on a Shimadzu 80 0 0 FT–IR spectrometer. The 
1H NMR spectra were recorded in DMSO–d6 

on a Bruker 500 MHz spectrophotometer using 

TMS as an internal reference. The UV-VIS 

spectra were measured on a Shimadzu UV-

2600 spectrophotometer. The (TG - DTG) for 

compounds under study were recorded from 

ambient temperature to 1000 °C with a heating 

rate of 10 °C/min under a nitrogen atmosphere 

by shimaduz TG-50H and DSC-H50 thermal 

analyzer. The conductivity 

measurements were performed in DMSO at 

ambient temperature, by using Jenway 4010 

conductivity meter. Magnetic measurements in 

the solid-state (Gouy method) were carried out 

on a Sherwood magnetic susceptibility balance. 

Mass spectrometry (70 eV, EI, Finni- gan MAT 

SSQ70 0 0 spectrometer).  

2.5. Catalytic reduction of 4-nitro aromatic 

compounds 

2.5.1. Catalytic reduction of 4-nitrophenol 

In a clean flask containing 1mL of an 

aqueous solution of 4-nitrophenol (4-NP) (1 

mMol), add 10 mL of freshly prepared an 

aqueous solution of sodium boron hydride 
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(NaBH4) (50 mMol) with continuous stirring at 

room temperature. A rapid color change was 

observed from light yellow to bright yellow. 

After that, to this mixture, 0.01g of Co(II) 

complex was added as a catalyst and observe 

the color change of the reaction mixture, and 

also, the time taken for the experiment was 

noted. The decolorization of the mixture 

indicated the complete reduction of 4-NP 

(yellow colored solution) to 4-AP (colorless 

solution). A blank reaction was also performed 

in the absence of the catalyst [9,10]. 

2.5.2. Catalytic reduction of 4-nitroaniline 

In a clean flask, 25 ml of an aqueous 

solution of 0.05 M NaBH4 was mixed with 1 ml 

of an aqueous solution of 1 mM 4-nitroaniline 

(4-NA), and 0.01gm of Co(II) complex as a 

catalyst. To study the catalytic efficiency of 

Co(II)complex, an aliquot amount of reaction 

mixture (3 mL) was taken, filter, and the 

progress of the reaction was determined by 

UV–Visible spectrophotometer for a period of 

time [11]. 

3. RESULTS AND DISCUSSION   

Considering the structural interesting of 

both 3-acetylcoumarine and sulfadimidine, 

their interaction is expected to produce a 

significance organic ligand for interested 

different applications. In this work, 3-

acetylcoumarin was reacted successfully with 

sulfamethazine in a one-step condensation 

reaction to give a new ligand, HL as: Yellow 

solid, Mol. Formula C23H20N4O4S; 

yield=76.84%; M.P:168 ºC; Elemental anal. 

{Found (Calcd.)}: C, 61.50 (61.59); H, 4.12 

(4.50); N, 13.00 (12.49); and S, 7.12 (7.13). 

This ligand possesses different strong donor 

sites; imine group (C=N), lactone carbonyl 

group (C=O), sulfonamide group (SO2NH), and 

pyrimidine ring nitrogen. So, this ligand can act 

as a multidentate ligand as demonstrated by its 

structure, Fig. 1. Additionally, the ligand, HL is 

a key for further syntheses of Co(II) complex. 

The synthesized imine ligand, HL was reacted 

with Co(II) ion giving Co(II) complex as: Rose 

solid; Mol. Formula [Co2C23H19N4O4S (H2O) 

Cl3].2H2O; yield=75.8%; M.P > 360 ºC; 

Elemental anal. {Found (Calcd.)(%)}: C, 38.35 

(38.06); H, 2.75 (2.64); N, 7.55 (7.72); S, 4.75 

(4.41); Cl, 14.76 (14.65); Co(II), 15.90 (16.24); 

and 11.62 -1mol-1 cm2. 

The structure of the synthesized ligand, and 

its Co(II) complex was elucidated utilizing the 

elemental analysis in addition to the 

spectroscopic study (IR, 1H-NMR, mass, and 

UV–Vis), elemental analyses, molar 

conductance, effective magnetic moment, and 

thermal analysis (TGA / DTG). Moreover, 

catalytic potential of the Co(II) complex 

towards 4-nitrophenol, and 4-nitroaniline have 

been studied. 

3.1. Elemental analyses 

The formulation of the Schiff base (HL) ligand, 

and its Co(II) complex were confirmed by their 

elemental analysis. The metal to ligand ratio 

was found to be 2:1, and hence the Co(II) 

complex is a binuclear complex. This is 

achieved through estimation the C, H, N, S, Cl, 

and Co contents. The elemental analyses of the 

ligand, HL, and its Co(II) complex reveal a 

good agreement with the suggested molecular 

formula. 

 
Fig. 1. Suggested structure of ligand HL and its Co(II) complex  
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3.2. Molar conductance measurements 

The molar conductivity measurement for 

1×10−2 M of Co(II) complex in DMSO at room 

temperature (2.42 -1mol-1cm2) indicates its 

non-electrolytic nature[12].  

3.3. Infrared spectra investigation 

A careful comparison of the IR spectrum of 

the free ligand, HL with its Co(II) complex 

spectrum, Fig. 2 gives an indication about the 

binding sites in the ligand, HL that available for 

coordination with the Co(II) ion. In the infrared 

spectrum of the ligand, there are two main 

features. The first one is the disappearance of 

the peaks attributed to the amino group of 

sulfadimidine, and carbonyl group of acetyl 

moiety of acetylcoumarine with appearance of 

a new band at 1620 cm-1. This band is due to 

imine group (C=N) as the main characteristic 

band confirming the condensation reaction, and 

supporting the formation of the proposed 

structure of the ligand, HL [13]. The second 

feature is the presence of two characteristic 

peaks in the infrared spectrum of ligand, HL at 

1736, and 3426 cm-1assigned to the 

characteristic vibrations of carbonyl υ(C=O), 

and amide υ(NH)groups of lactone fragment 

and sulfonamide moiety, respectively [14,15]. 

This is a more confirmation of the ligand 

formulation. The IR ligand spectrum displays 

two peaks at 1381 and 1142 cm-1indicating the 

presence of -SO2NH- (symmetric and 

asymmetric vibrations) of sulfonamide moiety, 

respectively [16]. Other significant stretches 

vibrations assigned to υ(S-N), and υ(C-S) were 

observed in the IR ligand spectrum at 872, and 

679 cm-1, respectively [17,18]. Moreover, the 

peaks appearing in the region 1088 cm-1 

attributed to pyrimidine ring [19].  

 By a careful examination of the recorded 

spectra of the synthesized Co(II) complex, the 

most notable change can be pointed out: 

 IR spectrum of Co(II) complex shows a 

lower shift of the lactone υ(C=O), and 

imine υ(C=N) to 1636, and 1597 cm-1 

compared with the free ligand (1736, and 

1620 cm-1), respectively. This shift 

indicates participation of the carbonyl 

lactone oxygen, and imine nitrogen in the 

complex formation [20,21]. Additionally, 

this coordination behavior of the ligand 

towards Co(II) ion is also proved by the 

appearance of the non-ligand bands of a 

medium intensity at 548, and 602 cm-1 due 

to υ(M–N), and υ(M–O), respectively [22]. 

 The υ(S–N) stretching vibration band that 

occur at 872 cm-1 in the free ligand shifted 

to a higher wave number 880 cm-1 

confirming the coordination of Co(II) ion 

through the sulfonamido nitrogen atom 

[23].  

 A notable change observed in Co(II) 

complex spectrum for the vibration of 

pyrimidine nucleus, v(N=C) to a lower 

frequency (1080 cm-1) with respect to the 

free ligand, (1088 cm-1) indicating the 

involvement of N-heterocyclic atom in 

coordination with Co(II) ion [24]. 

3.4. 1H-NMR spectroscopy    

 

 
Fig. 2. IR spectra of the ligand HL and its Co(II) complex 
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The 1H NMR spectrum of the ligand, HL 

was measured in (DMSO–d6). The NMR data 

were reported in parts per million (ppm), and 

all exchangeable protons were determined by 

addition of D2O. 1H NMR spectrum of the free 

ligand, HL displayed SO2NH proton as a 

singlet signal at δ 10.97 ppm (exchangeable 

with D2O) [25]. The multiplet observed in the 

range of δ 6.53-7.66 ppm region belong to 

aromatic and heterocyclic protons [20]. 

Additionally, the methyl protons attached to the 

acetyl moiety was appeared as singlet at δ 

2.493-2.544 ppm, while the methyl protons 

attached to the pyrimidine ring was observed as 

singlet at δ 2.24-2.51 ppm in ligand spectrum 

[26]. 

3.5. Mass spectral studies. 

Further confirmations for the proposed 

structures for the studied ligand and its Co(II) 

complex were gained from their mass spectra 

data. The recorded mass spectra, Fig.3 showed 

the molecular ion peaks at m/z (intensity) 

448.39 (73.96%), and 726.95 (22.44%)amu in 

agreement with the suggested molecular 

weights 448.49, and 725.73 amu for ligand, HL 

(C23H20N4O4S), and Co(II) complex 

{[Co2(HL)(H2O)Cl3].2H2O}, respectively. 

These determine molecular formula of the 

assigned ligand HL and its Co(II) complex are 

matched well with elemental analyses and 

thermogravimetric study. 

3.6. Magnetic susceptibility data and 

electronic spectra 

The magnetic behavior of the Co(II) 

complex was investigated via the molar 

magnetic susceptibility measurement in the 

solid state at room temperature. Such 

measurement used for the determination of the 

number of unpaired electrons, and geometrical 

structure [27]. The corrected magnetic moment 

value of Co(II) complex per metal ion using 

Pascal’s constants, 5.39 BM indicating 

presence of three unpaired electrons, moreover 

this value is higher than the spin-only value 

(3.87) due to the orbital angular momentum 

contribution in a d7-system [28]. 

The absorption electronic spectra of the free 

ligand, HL and its Co(II) complex were 

measured in DMF at room temperature from 

200 to 800 nm. The free ligand spectrum 

showed two bands at 325 and 349 nm. The 

higher energy band is assigned to –* 

transitions of the phenyl, and the two 

heterocyclic rings; pyrimidine and coumarin in 

addition to C=N, C=O and S=O groups while 

the medium energy band is assigned ton–

*transitions for the electrons distributed on 

C=N, C=O, and S=O groups [29]. The 

spectrum of Co(II) complex indicates the 

appearance of a new peaks at higher 

wavelength; 430 and 530 nm may be assigned 

to ligand metal charge transfer, and d–d 

transitions; 4A2(F)→4T1(P) transition, 

respectively. This is a positive evidence of 

 
                    Fig. 3. Mass spectroscopy of ligand HL and its Co(II) complex 
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complex formation suggesting tetrahedral 

geometry [30]. 

3.7. Thermal properties study    

Thermal behavior of the ligand, HL and its 

Co(II) complex has been studied through TGA-

DTG analysis (Fig. 4). The temperature ranges, 

percentage mass losses, and the nature of each 

event of the decomposition reactions are given 

in Table 1 together with the decomposed and 

residual species. The thermal study explains 

that: 

 The ligand, HL have a good thermal 

stability and its thermo gram demonstrates no 

weight loss was observed below 166°C 

indicating the absence of water in its structure. 

The first step of decomposition of ligand, HL at 

a temperature range of 166-350°C. 

 Co(II) complex have hydrated water 

molecules where its decomposition starts at 

35°C. Moreover, it exhibited five stages of 

weight loss in comparison to two stages of 

weight loss for its parent ligand. 

 

Fig. 4. TG-thermograme of the ligand HL and its 

Co(II) complex 

To analyze the TGA curves and to get on 

the kinetic thermodynamic parameters for the 

decomposition stages, Coats-Redfern and 

Eyring equations [31] have been applied and 

the calculated data are listed in Table 2 and Fig. 

5. According to the kinetic data obtained from 

TGA curves, the negative ΔH* values signifies 

that the decomposition processes are 

exothermic. The calculated ΔS* values were 

negative for all complexes. This suggests that 

the reactions take place slowly. The ΔG* 

values increase for the frequently 

decomposition steps due to increasing TΔS* 

values which surpassed ΔH* values [30].  

 
Fig. 5. Coats-Redfern plots of: (a) HL; 

(b) [Co-complex 

log y = log[log{W∞(W∞ – W)-1}T-2]. 
 

3.8. Evaluation of Co(II) complex as catalyst. 

3.8.1. Catalytic reduction of 4-nitrophenol 

The catalytic activity of the prepared Co(II) 

complex was tested for the reduction of 4-

nitrophenol (4-NP) into its corresponding 4-

amino phenol (4-AP) using NaBH4 as a 

reducing agent at room temperature. The study 

reveals that, in the absence of Co(II) complex, 

4-NP does not get reduced. Co(II) complex 

took 90 min for reducing 4-NP solution as 

indicated via the decolorization of the mixture 

color [32]. 

3.8.2. Catalytic reduction of 4-nitroaniline 

Catalytic proficiency of Co(II) complex 

was examined by reducing 4-NA (0.001 M) 

using NaBH4 (0.05 M) and (0.01 gm) of 

catalyst at room temp. However, the reduction 

of 4-nitroaniline to 4-phenylenediamine (4-

PDA) by borohydride without catalyst is quite 

slow. The catalytic activities of Co(II) complex 

for the 4-NA reduction was determined by 

observing the color change of 4-NA from 

yellow to faded, and observing the decrease of 

absorbance at 381 nm as the typical peak of 4-

NA. Presence of the 4-PDA can further be 

confirmed with the appearance of the peak near 

305 nm which are considered the distinctive 

peak for the 4-PDA. The progress of catalytic 

reduction can be observed by measuring the 

decrease in absorbance with time as shown in 

Fig. 6. The percent reduction of 4-NA is 

estimated. The percent reduction as a function 
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of time in the presence of the catalyst is shown 

in Table 3, and Fig .7.  

% Reduction = [(C0- Ct) / C0] x 100 

Where C0 is the initial concentration of 4-

NP at time t equal to zero, and Ct is the 

concentration at different intervals of time (t) 

[33]. Moreover, the apparent reduction rate 

constant (k) can be determined by applying 

pseudo-first-order kinetics with respect to the 

concentration of 4-NA [34]. Plotting of 

Ln(A0/At) versus time (t) (as shown in Fig. 8) 

allow to estimate apparent reduction rate 

constant (k) from slope of the linearly, and so, 

the value of t.5 is also calculated and listed in 

Table 4 [35]. Since kapp is referred to the mass 

of the catalyst used for the reaction, it is better 

to define the rate constant as specific rate 

constant (K′). Kapp and (K′) are calculated for 

and listed in Table 4. 

K′ = kapp/m 

Where m represents the catalyst mass used in g. 

 
Fig. 6. UV–vis spectra of reduction of 4-NA 

without catalyst 

and in the presence of Co(II) complex as catalyst. 

 
 

 
Fig. 7. The reduction of 4-NA in the presence of 

Co(II) complex. 

 

 
Fig. 8. Rate kinetics for reduction of 4-NA 

in the presence of Co(II)complex. 
 

Furthermore, the turn over frequency (TOF) 

and the turnover number (TON) of catalyst 

were estimated as given in Table 4 [36]. 

Moreover, the apparent reduction rate constant 

(k) can be determined by applying pseudo-first-

order kinetics with respect to the concentration 

Table 1: Thermogravimetric data of ligand, HL and its Co(II) complex 

  

Compound 

Sta

ge 

Temp. 

range  (C) 

DSC peak ˚C 

Endo↓  Exo↑ 

Heat  mJ Mass loss (%) Evolved moiety 

 

Residue (%) 

Found (Calcd.) Calcd Found 

 

HL  

C23H20N4O2S 

I 166-350 

 

197 ↓ and 292 

↓ 

-218 and 

-138 

62.48 62.24  SO2, NO2, N2, 

5C2H2, C 

C12H10N 

II 400-635 37.51 37.76 C6H5- C6H5 No residue 

[Co2(L) (H2O) Cl3].2H2O 

[Co2C23H19N4O4S (H2O) Cl3]. 

2H2O 

 

I 35-105 165 ↓; 296 ↓ 

and 372 ↓ 

-391, -24 

and  

-335 

6.20 6.39 2½ H2O Co2C23H19N4O4S 

(H2O) ½ Cl3 

II 235-310 3.44 3.79 ½ H2O, ½O2 Co2C23H19N4O3S 

Cl3 

III 350-460 58.38 58.56 2N2, HCL, Cl2, 

SO, 2CO, 

6C2H2 

Co2C9H6 

IV 465-585   9.90 9.89 6C Co2C3H6 

V 635-665   0.83 0.83 3H2 2Co+3C, 

21.2(20.53) 
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of 4-NA. To estimate kapp, we plotted Ln(A0/At) 

versus time (t) (as shown in Fig. 8), t.5 is also 

calculated and listed in Table 4. Since kapp is 

related to the mass of catalyst used for the 

reaction, it is better to define the rate constant 

as specific rate constant (K′) Kapp and (K′) are 

calculated for all catalysts and listed in Table 4. 

Also, we calculatedthe turn over frequency 

(TOF) and the turnover number (TON) of 

catalysts to determine the efficiency of the 

catalyst, Table 4 [37]. 

 

4. CONCLUSION 

Here, an imine ligand incorporated 

sulfonamide, and coumarin moiety in addition 

to its corresponding Co(II) complex were 

prepared and elucidation of structures by 

different techniques. From the analytical, and 

spectral data, the ligand, HL acts as a 

multidente donor coordinating to Co(II) ion 

through NONO donor sites. The Co(II) 

complex is non-electrolytic in nature and has 

tetrahedral geometry. The thermal stability of 

the ligand, and its Co(II) complex has been 

studied, and the thermodynamic parameters 

were determined from the thermal data using 

Coats - Redfern method. The catalytic activity 

of the Co(II) complex was determined towards 

the reduction of toxic 4-nitrophenol and 4-

nitroaniline. This study opens up more 

application possibilities of the metal complexes 

as catalysts in industrial applications. 
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Table 2: Thermodynamic data of the decomposition of the ligand, HL and its       Co(II)complex 

Compound Steps Decomposition 

Temp. ˚C 

DTGA peak  A (min-1) ∆H# 

(J/mol) 

∆S # 

(J/mol) 

∆G# 

(J/mol) 

Ea 

(J/mol) 
R2 

 

HL 

I 166-350 290.39 1.223x1011 -4264.695 -37.448 15545.302 136.585 0.97 

II 400-635 574.03 1.839 -6471.664 -239.729 181475.732 51.216 0.93 

[Co2(L)(H2O) 

Cl3].2H2O 
I 35-105 92.69 4.48x1023 -3155.172 205.532 -86190.058 206.108 0.98 

II 235-310 293.96 408.14 x105 -4423.036 -104.296 52314.027 103.044 0.92 

III 350-460 417.67 19325.81 -5395.384 -169.596 106368.266 87.496 0.99 

IV 465-585 529.13 0.395 -6389.893 -260.762 194918.079 33.147 0.97 

V 635-665 657.58 799.42 -7566.646 -198.879 175401.902 87.754 0.94 

 

 

Table 3: the catalytic reduction of 4NA in the presence of Co(II)-complex as a catalyst. 

Time(min) 0 2 4 6 8 10 12 15 

Co(II)-complex R% 0 16.77 19.27 29.13 43.26 61.93 66.85 70.62 

 

 

Table 4: The kinetic parameters calculated from catalytic reduction of 4NA in presenc of Co(II)-complex as 

catalyst 

Compound under 

study 

Kapp 

(min-1) 

t.5 

(min) 

K′ 

(min-1gm-1) 

TON* 

(molecules/g) 

TOF* 

{molecules / (g.min)} 

Co(II)complex 0.092 7.562 9.164 0.054 0.0036 

*TON is the number of substrate molecules that can convert into products using 1 g of     catalyst, 

while TOF is calculated as TON / time. 
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وتوصيف تركيبى واالختزال الحفزي تجاه المركبات العضوية السامة ؛ نيترو فينول ونيترو أنيلين  تحضير  

 
 أمل محمود صالح  )1(, عبير احمد فهيم )1(,  أميمية على مصطفى )2(, زينب حلمى عبدالوهاب )1(, عايده عبدالعال سالمان )1(

 
 جامعة االزهربالقاهرة  -كلية العلوم بنات  -قسم الكيمياء  1

 جامعة عين شمس بالقاهرة -كلية البنات لألداب والعلوم والتربية-قسم الكيمياء  2

 الملخص:  

ه دراسة  يوضح  تم  الكومارين.وقد  و  السلفوناميد  من  الليجاندالمشتق  من  الكوبلت  متراكب  تحضير  العمل  ذا 

المركبات عن طريق جهاز التحليل العنصرى ,األجهزة الطيفية )األشعة تحت الحمراء، األشعة فوق البنفسجية، طيف  

الخ قياسات  أجهزة  وكذلك  المغناطيسى(  النووى  الرنين  وطيف  الحراريةالكتلة  واإللكتروليتية، واص  المغناطيسية   ،

درجة اإلنصهار  وقد تم  إستنتاج طرق الترابط بين ايون الكوبلت وعامل التراكب العضوى حيث اتضح أن متراكب 

  لكوبلت ا  ( )عامل التراكب العضوى : أيون الفلز(. وكذلك تم دراسة قدرة متراكب2:1كون بنسبة جزيئية ) يتالكوبلت   

كعامل مختزل في درجة حرارة الغرفة   4NaBH على اختزال النيترو فينول ، والنيتروانلين في وجود  كعامل مساعد

 في محاوالت للتطبيقات الصناعية ، ال سيما في إزالة الملوثات العضوية العطرية. 

 


