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Contribution to the removal of calcium
lons from the output water (brine)
resulting from the reverse osmosis units
In the General Company for Generating
Baniyas using trisodium phosphate

Arwa Morshed Adle® Dr. Mohammad Ghafar®

Summary

To investigate the possibility of removing calcium ions from the
output water resulting from the reverse osmosis units, the optimal
conditions for the precipitation of Ca?* calcium ions were studied
using trisodium phosphate at a temperature of T =20 + 5 C° and a

pH of [8.5-9.4] corresponding to the output water. , the research
results indicate that when the ratio is: % = 10 we get 100%
removal of calcium ions by adopting mixing time for one hour,
where the sedimentation is maximum and corresponding to the
equilibrium of the two-phase system. The changes in calcium
removal were studied in the presence of magnesium ions, where the
removal yield decreased with the increase of magnesium ions in the
solution, and it also led to the removal of the total hardness of the
water by 97% and the conversion of excessively hard water into
soft water using trisodium phosphate, in addition to that the formed
precipitate can be converted into fertilizer for plants by way to

recycle it.

Keywords: reverse osmosis, output water (brine), calcium, removal,
trisodium phosphate.

! Master Student - Department of Environmental Chemistry - Higher Institute for Environmental
Research - Tishreen University - Lattakia - Syria.

2 Assistant Professor Doctor - Department of Environmental Chemistry - Higher Institute for
Environmental Research - Tishreen University - Lattakia - Syria.
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The approximate calculation of multi
integrals for the periodic functions

D.Hamed abbas

Albaath university — Science faculty- Math department .

Abstract
The research consists of study approximate multi integrals of the

periodic functions in the region integrals Q=[0, 2z]" in the space
R ", and weight function w(x) =1. reproducing kernel formula is:

Ko 2)i=2 9,0) .0, 2)

Where: z =exp(ix) , and  {g (2)},_, orthogonal and normal

polynomials in Q. We find new cubature formulae for calculate
multi integral for the periodic functions, and constructed the
cubature formulae for are obtained, which have the algebraic degree
of exactness m:
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[0,277? k,I=l K, 1=l
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A=2rl(m+1) , pM=2rl(m+2)

Coefficients this cubature formulae:
A=2/(m+)(m+2) ,, B=-1/(m+1) , C=1/(m+2)

number of the nodes 2m*+1, and some numerical examples.

key words: cubature formulae, orthogonal polynomials, approximate
calculation multi integrals
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Quantum-chemical study of the
thermodynamic, electronic and spectral
properties of ethylene diamine tetra
acetic acid

Abstract

In this work, the thermodynamic, structural, electronic and
spectroscopic properties of Ethylene diamine tetra acetic acid
EDTA using density functional theory (DFT) and Time Dependent
- Density Functional Theory (TD-DFT) and B3LYP method with
6-311+ G (d, p) basis set, because of the high accuracy of this
method in relation to the results obtained.
As a first step, the solubility of EDTA was studied in different
solvents and it was found that the suitable solvent is water. Then the
optimized structure was determined in the aqueous phase, the
partition coefficient (LogP= -7.5968) was calculated, and it was
found that the compound is hydrophilic and hydrophobic.
Electronic properties were also calculated and compared with
reference values, and an almost perfect match between the values
was found. In addition studying the biological activity of this
compound quantum-chemically, it was found that the compound is
antibacterial. Finally, the IR and UV-Vis spectra of this compound
were quantum-chemically determined and measured
experimentally, and the values were close.

Key words: Ethylene Diamine Tetra Acetic acid (EDTA),
solubility, density  functional theory (TD-DFT) & (DFT),
biological activity, Partition coefficient.
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C,-C, 1.52 1.53® C17-Ns-C4 109.1 -
Cyi-N, 1.47 1.48% N4-C1-C, 112.9 111®
(a) : taken from Ref. [12] , (b) : taken from Ref. [13]
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dsxdl 3 mase o LS dmasall e AleSll Hdses (S5 7SN Shasd)
()
aig Sy AN A8l (B (M) EDTA J g, 5i<ly) a0 dslall 1(5) Jgaad)
(Ei Al g3l dig S A0S0 8lally (Ej (M) Gssall LeslisdY
dl%*““ Ul (‘O’LUMO S SHOMO) ‘*:‘3-’.,)3” Q\J\J’J\ C—‘GU‘J (M))
o) A8l (“p) GUaY) Sl aje s (AE) BaliY) A8y Egyy skl
GsaSlls (T]) g Sy Alaasll 550l 5 (EA) 4 Sy )5 (VIP)

(@ ) Gyl 5 Gl s35ey (Me) s e

Eim  (v) -29985.7894
Eimh  (ev) -29979.8594
Eim) (v -29987.5960
€homo  (eV) -7.1174
€Lumo (eV) -0.6919
Egap (eV) 6.4255
AE, (eV) -160.2378
“p (Debye) 4.0509
VIP (eV) 5.93
EA (eV) 1.8066

n V) 2.0617

yZA V) 3.8683

@ QY 3.6289
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/\ IR Spectrum
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C=0str

O-Hbend

a0 *
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2000
Wavenumber [cr-1]

1000 400

EDTA I aadl (IR) ks 3(3) Jsiil

O 58 LS EDTA Sl S5V Sl Cand a2 i) )iy

+(6) Jsxll

EDTA (al Sl5aY) s mey of £(6) Jsad

Wave number (cm™)

Functional Group

This work

Computational

Experimental

O-H stretch 3738.44&3676.95 3518.49&.3402.78
C-H stretch 3097.75&2984.65 3029.62
C=0 stretch 1859.10 1628.59
O-H peng 1360.53 1360.53
C-N stretch 1121.27&1080.87 1193.72

ety Ll Lypundl) il G dgjline culS Al o (6) Jsaad) @il Ju
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:(UV-Vis-Spectra) duawdis) 3535 duiyal) dadly) Cillal o
Aanadil) (3485 A yal) 2080 EDTA Gaaliaial (4-5) JISEY) maa sy

UV-Vis Spectrum
500 — —mrr—y - 0.009
450 - - 0.008 o
400 — [ 0.007 8
350 L 0.006
L C 0.0058
“ 2507  0.004 @
200 — C o
150 - 0.003 g
100 - - 0.002@8
50 — - 0.001
0 Lo
200 220 240 260 280 300 320 340 360 380 400
Wavelength (nm)

EDTA 1 il Giguad) (UV-Vis) cash :(4) Jeil

Abs

Wavelength (nm)

EDTA J sl (UV-Vis) caks :(5) Jeal
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Aaall cladal) b Lyl e 45,08 ane ey 3 a1 saall o)<
Vg I A AU e Ay S il A
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A Study of Optical Properties of Copper
Thin Films and Processing Their
Results According to Droude's Theory

Prof.Dr.Reiad Al-Abdallah , Dr. Ali Molhem , AbdalmoaenAlales
Al-Baath University, Faculty of Science, Dept. of Physics

Homs Syria

Abstract:

Thin films of pure copper with thicknesses (t = 300,370,400)A° were
deposited by (E-Beam) method on transparent glass substrates after
being heated in a vacuum (5X 10 ®mbar) to 200C° and then
annealed in the same vacuum for half an hour at temperature
300C".The Zommer-Volter relation was used to find values g,the
imaginary part of the complex dielectric function, starting from the
measurement of R and T in the spectral range (360-2200) nm and the
T values were used to find the values of the damping coefficient k and
then find the refractive index n from the relation &, = 2nk and find the
real part of the complex dielectric function g,.The results of our studies
agreed with the results of reference studies of thin films of similar
thickness to our samples, the changes of the function dielectric &(w)

according the Drude's theory were also discussed and gave a clear

expression for the behavior of each R and g, (w) and ¢, (w) .

Key words: Electron beam, Thin films of copper, Refractive Index,

Drude's theory, Complex Dielectric function.
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Synthesis and Characterization of a new
Derivative of Imidazole from Diclofenac
Acid and Study of its Biological
Properties

Abstract

In this paper, a new compound was synthesized from: [2 (2-
chloro-6-imidazole)phenyl)aminophenyl] acid acetate (DCLIM) by
reacted imidazole (IM) with diclofenac (DCL) as an "NSAID,s", by
using potassium carbonate as a homogeneous base catalyst (K,COs)
and also studied using THF as a solvent in the reaction at a time of
nine hours and a temperature of 70 °C to synthesis the aim
compound.

After that the biological activity was studied on two types of
positive and negative-gram bacteria, two types of bacteria used
according to the prepared concentrations.

The reaction followed by thin layer chromatography (T.L.C)
and the structures have been characterized by spectroscopy methods:
FT- IR, "H-NMR, *C-NMR.

Key words: Biological Properties, Imidazole, Diclofenac Acid.
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Synthesis of binucleus hydrazone

complexes

Abstract

In this study a new ligand L=N"-[1—(pyridin—-2-yl)ethylidene]-N'-[(1-
pyridin—2-yl)ethylidene](hydrazono—-ethyl)acetohydrazonohydrazide

Was synthesized by condensation of 1,2-Diacetylhydrazine with
Hydrazinehydrate then added Methyl-2-pyridylketon, and synthesized
ligand's complexes with secondry metalic ions (Coz+,Cu2+,Zn2+) [with a
metal to ligand ratio (2:1) respectively] and this led to forming the

binucleus complexes have general Formulas [M,LCl,]
[M=Co(ll),Cu(ll),Zn(11)]

The ligand and complexes were characterized and studed on the basic of
FT-IR, and Nuclear magnetic resonance(NMR) and(UV-VIS) and the

results were comparative with the proposed structures.

Keywords: hydrazones, Methyl-2—pyridylketon, 1,2-

Diacetylhydrazine, Hydrazine, complexes.
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pduand) Ay -2
Jiul A8 -2, 1@< e sagaa Aigihas (L) Adasip plia ol @
tonbued) ge cppml) diinds cihngl)
L=N"-[1-(pyridin—-2-yl)ethylidene]-N'-[(1-pyridin-2-
yl)ethylidene](hydrazono—ethyl)acetohydrazonohydrazide
gl g (L) ddatiyall Jeld oo LidUai) 468 oall Claind) g lila ol
LD Gl Gsladlly call KU il 4
cdabial cilalhall Al lstaally ddagyall A il e
P emoadl) audl) -3
s dasiicial) Auiliassl) afgally 33¢aY1-1-3
3l L — BRUKER 48,5 (e (FT-IR) jaall canile Cagla Sl @
L = (Bdad — Al
L4 — 400MHZ #3502 NMR  _uoblind) (5553l (pilall dbhas jlea @
o Ly — (Bl — Ayy3) dslLal)
: (UV-Vis) dgyall — dmndil (358 4ai) ddldas Slen @
8,0 44m — SCINCO S-3100 SPECTRROPHOTOMETER
L = (Bidad — Al
Electrothermal Melting Point  jJlea®ldayn Wbl jlea @
. Apparatus
RS WE STV
gl 4B S Slen o
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- 98% 35l (SIGMA-ALDRICH)

(SIGMA- a5, & L) o (Hydrazinehydrate) Al ghaos @
. 80% 3,ay ALDRICH)

A3 2l (4w (Methyl-2—pyridylketon) (si€ Jagym —2- Jie @
- 98% 35lan (MERCK)

(Copper Chloride Anhydrous) CuCl, AL (1) ulaall 25K @
. 98% 35lay (MERCK) 48 i z W) (e

(= (Zinc  Chloride Anhydrous) ZnCl, AL (1) syl ayy5K @
- 98% 35l (MERCK) 48,5 - L)

(Cobalt Chloride Anhydrous) CoCl, AL3UI () &l a5l @
- 98% 35in (MERCK) 4,4 ~1) (4

(= (Nickel Chloride Anhydrous) NiCl, AL (1) J<all 4y)0< @
- 98% 35l (MERCK) 48,5 - L)

. (PRS) 48,5 zw) ¢ (Ethanol Absolute) Glladl Jsitiy) e

. (PRS) 48,4 zw) ¢ (Butanol Absolute) (3lhs Jslips @

(SIGMA-ALDRICH) 48, % 7L (4« (DMSO) auSsils Jiine g2 @
. 99.9% 3,lan

- 99.9% 3,ls (Riedel Dehaen) 48,5 7 1) (e dadl) Sl o
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L=N"-[1-(pyridin—2-yl)ethylidene]-N'-[(1-pyridin-2-

yl)ethylidene](hydrazono-ethyl)acetohydrazonohydrazide

Glshall 385 Js¥) el [4] gapall e alaieYU (L) dagyal) g lidal o

PR
e (ghline iy 3550 250MI A dadll Sl (558 (§)90 (A puasy —1
50ml 4 e cpibaed) died S =21 oe (1.18gr,10mmol) (use

Sl e Ui

il 0 e Tagys chan sise hagdl 0 (2.5m1,30mmol) Ciliay —2

DU e el el e il Jslaal) )

10 32d Jel@ll il (Reflux) sipe glde ela) aiy Adlayl e eVl any =3
—2- Jiw e (2.5mML,30mmol) dilaly s & (T80 dapall e el
Aloalsie el 17 saal cpdlly dlatl) i pe Lagiilly Lnyss G 5S Ghaye
78°C daall xie

G de iy bw S L 20ml U ol dless Jelaall pas sy —4
RGP\ ATV Py A FRCA . USSR PNy O S RSOV S/

Ghslll s &l Gun e padall sy caail @S5 JelWL @l Jue -5
. 63.43%1 5k Wasase (S5 ¢2.259gr Al
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Iy e b
HyC—C—N—N—C——cH; + 2NoH;H,O —pHsC——C——N—N—C—CH; + H,0
1,2Diacetylhydrazine Hydrazinehydrate H,N——N hydrazenyl di methyl asomitine
amin
Al dls )
&
N=C—FPy
N—NH, 0 N
|| || .
H oW HsC—C—N—N—C—CHj
HsC——C——N——N——C——CH; + Py——C——CH; —3» |
N
H N—|IL /
2 Methyl-2-pyridylketon Py—C|I:N
CHgy
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sAlal) clgladll (585 laiaall g Llasal o

bl il g5 2500 Ml s it (63 (5558 $)90 (A pag 1
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ladl Jslisdl (4e (20 mMl) & 43 ddagiyall e (0.175 gr,0.5 mmol)
el e

10-20 s~ A MClp AL asdll 23555 5 (2%0.5 mmol) lay -2
Ly Gy o8 ¢ patiindl Ganall 4yl Cun @llyg i) e Jsilisdl e M
- Gl el ) Ak Al

324l 110°C ds)al) vie el eyl s (Reflux) iy lle ddac ¢lya) -3
-Gl DA Gy 8 Jaa gl G (i cle s 3

353 all damy g e s ol Alug (33l e (B 5 @l ) i) -4
Oeai¥l ds o

Agilshnag Axiomal) A yell A3 (ailadll (mny (1) Jsaadl s

353ally Apinall \gihainayg (L) Adiipall A3l Gailadll (any ¢ (1) Jgaad)

Comp. Formulas (MW) Color M.p (0) Yield (%)
L CigHzoNs White 170 63.43

(350.4208g.mol ™) Ul

[Cu,LCly] C1H22NsClaCu; Dark green 260 70.16
(619.3248g.mol™) iy sl

[anLC|4] C18H22N8CI4Zn% White 240 81
(623.0508g.mol™) e

[Co,LCly] C18H22NgCl4Co; Brown 290 50.54
(610.0992g.mol™) i

[Ni,LCl4] C18H22N8C|4Ni_21 Light green >300 60.94
(609.6196g.mol™) ol yuaal]
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L=N"-[1-(pyridin—-2-yl)ethylidene]-N'-[(1-pyridin—-2-
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POl e Cangay AU Ol ) (58

fed sy Al yall
(|:|) ﬁ N——NH,
H H
HyC—C—KN—N——C—ch, + 2N;H H,0 — H3C_|T_N_N_C_CH3+ H,0
HoN—N
Al Al
—/
N /
N—NH, | \>_
N~
HsC——C——N——N——C——CH, + 2 — HN
NH
H,N—N o _<
Ny
J N=—
\

(FT-IR) 'H-NMR,?C-NMR didall 35yl aladinly ddagpell dysa aaa3 &

: (UV-Vis)s
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sl (C=N); Adalyll alasial ) a5x5 16720m " 5 gyl Ailal 4alal
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(1294cm ™, 1107cm ™) xie alisial Jilae selal ALyl (o) dila
silac s L) Byl LS il e (C-N),(N=N) gyiia ) Galoaial dagi
- 2 1698cm ' aie 1Y) 4liaall) C=0 53l gt 05V algall alsial
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BC-NMR 53 ) sl (550 iyl Calal laliiV) o 2(2) g2
(L) Akl

No.C 1 2 3 4 5

oy 12.193 21.375 120.272 124.289 136.914
T

Ppmg
No.C 6 7 8 9
gl 148.964 151.070 155.661 166.756
et
Ppmg

p (L) Undpall Agig ) uasaliaall (g 98 cpidal) ddldaa — lay)y

Aasiuly Jasall (4) Sl ("H-NMRY) is55 gssil) cpilall Cagla gl
S saile 2.06 ppmM 7LV aie dolal 5Ll dgas anS il Jaie AU Cuds
) sile 2.305 ppm Ly v dalal slaly (1) a5 Jisall 305 Sligis
4.366 ppm 7LV aie dlal 5)La) aag LS ¢(2) adyd) dinall 810y iligig
e d 4l cls) EOS apay Load Jaa gl o(3) wdpd NH sya3l) (555l 29
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7.815 LoVl xie dd Al A 5)ls) Laad ang o(4,6,7) )0 Cpapd
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. 0.0176g )5 o<

siglal) dedll la

[CU2LC|4] g 2CU
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100g Yg

ikl i@l Cu% = Y=20.52 %
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Ciltiaall A rall A 1(4)J g

Metal ratio
Comp. Calculated (%) Found (%)
[Cu,LCly] 20.52 20.14
[Zn,LCl,] 20.996 19.571
[Co,LCly] 19.319 20.428
[Ni,LCly] 19.256 19.571

laiaall LAl Gailiadly Al Gl il e 3lig odlel aai Ll dags

Slyell 3 A5y yfina leasans [MLCI,] Aalal) digyal) apuall 1) o i 5yumnal

NN
h L\ /LY
AN M
PN
'l“\ X |

P ghle 33y Leball Ly uluall Aely) Ay gl

M=Cu(l1),Zn(ll),Co(l)
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1l i)
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