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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
[PO3~]

] = 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.

results indicate that when the ratio is:

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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10% 26.6% 50.1% 91.2% 20
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14% 26.6% 51.4% 92.1% 40
15% 26.7% 55.0% 92.2% 50
18% 30.1% 50.0% 95.1% 60
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44.4% 50.0% 96.4% 90.0% 10
40.0% 49.1% 97.1% 90.2% 20
33.3% 41.6% 97.2% 91.0% 30
55.5% 66.6% 96.7% 90.8% 40
50.0% 55.5% 98.8% 90.9% 50
33.3% 58.3% 98.8% 90.8% 60
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Distribution of Marine Cladoceran
species and spatial and temporal changes
In the coastal waters of Lattakia City-
Syria

Abstract:

Seasonal abundance and distribution of Cladocera species were
studied in the coastal waters of Lattakia City in the period between
October 2019 and September 2020. Samples were taken
horizontally from surface layer of water in three regions, and in two
stations that differ in their distance from the beach from each
region. Six marine cladoceran species which are Penilia avirostris,
Evadne spinifera, Evadne nordmanni, Pleopis tergestina, Pleopis
polyphemoides, and Podon intermedius were determined in the
study regions. Maximum average abundance of Cladocera species
was found 209 ind./m® in autumn. Maximum average abundance of
P. avirostris was observed 16.3 ind./m® in spring and this species
was found in all seasons and all regions of this study. E. spinifera
was found in all samples during the study period, Maximum
average abundance was 198 ind./m® in spring. E. nordmanni was
found very rarely in the study area. PI. tergestina species appeared
in summer and autumn, Maximum average abundance reached 177
ind./m* in autumn. PI. polyphemoides species was found only in
polluted stations, Maximum average abundance was 39 ind./m? in
spring. P. intermedius species found in low abundances, Maximum
average abundance reached 35 ind./m? in autumn.

Keywords: Marine, Cladoceran, Distribution, Lattakia City.
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Synthesis and guantum-chemical and
spectroscopic study of 1,4-
Benzenedialdehyde derivative and its
metal complexes with ions
[Co(1D),Cu(1D),Cd(1D].

Research Summary

The reaction of the formation of the ligand (PDBFE) was quantum-
chemically studied using the time independent density functional
method [(DFT) b3lyp/6-311+g(d,p)] and time dependent [(TD-DFT)] by
finding the optimized geometrical structures of the reactants and results
from the reaction and the calculation of some structural, electronic and
spectral properties such as infrared (IR) and UV-Vis spectroscopy.

Then the ligand (PDBFE) was prepared in two stages, and to
characterize the final product, the spectra of infrared (IR), visible and
ultraviolet (UV-Vis) were recorded and compared with the quantum
results, where the results showed agreement between the experimental
and guantum-chemical method. Through the reaction with MClI, where
(M = Co, Cu, Cd)) and their structure was studied using UV-Vis and
(IR) spectroscopy methods.

Keywords: density functional theory, Heterocyclic compound,
.Schiff Bases, furfural
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&) oSy e ST el Jeadl dal e sais 58 c¥alae da 8 sac Ll
. (6-311+g(d,p) ) & Lt Apailial) dpelil) de ganall
Glblea i P Gaussian09s 1 Gaussian03 sl alasialy
cnaills sSlly ceagsel) @b e DFT/B3LYP/6-311+g(d,p)
A dal e v ALl A IS 51 e e Bl il ey (CpaasYy
Al clealy e Gl CSal) Sl 5L Aalall bl JA) e WY IS
Jie (&l ... Gaussian 09W , Gaussian 03W ) glwssle zaly deal Cranla
sl oe vle s (& ... MGaussView6.0 ¢ "GaussViews.0)
&b Adinall cUadY) e Jliy dxie SST aleng IS Jaall Jgus (53 aY1 L Aliuse
Gldlaal) Lehall dungd cOleleey Ailaid) ol Lalay Bl Ja) oL

(e i) Alead Gl gy lblosall dpaliy Syl Jals 3

78



L) aglad) Al Giayl) dzala dlaa

Vi glise Lal) ) 2 2023 als 19 2l 45 alaal)
: b LS M 43l (cohesion energy) AE; LVl dilh il a3y
1)
N
AEC M = Ei (optimized Molecule) — Z Ei (optimized Atom)
A=1
- dua

-

. (total electronic energy) 4K a4 Sy 48Ul ¢ E;
: 63\5’ Ls (energy gap) Egap sl Jad) aye u_um:}
Egap = |8HOMO - 8LUMO| (2)

bl pSIVL Jeadia Jda e é:j il - €homo
(energy of highest occupied molecular orbital)

Pl pSIYL Joriia ye 2 Ul u'aé&i aall € uvo

(energy of lowest unoccupied molecular orbital)
e Ll (UV-Vis spectrum) ayally daniidl (358 4a3y) Ciph aad &
A (35 dagall Jola s ANy (LaabaiaV)) el 58 et Glea DA

s Ay

g

= const, x j €0 du )

band
Jalaay Jasiys (L.mol™ . om™) ainaly Jsd) Galasiad) Jalae £ Cus
Ay ADIL Susal) aaladl)
() —2303xCxeD (4)
(ol . LY asiaaly Jsd) 3850 C éam
IN10=2.303: ¢f Lale
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Gl oY) pa Aianal) Allalaa g aall g3 0 50-4,1 Fidal b g 43500 oS Al 3 g £ Lkl
[Co(ll) ,Cu(ll) ,Cd(I)]

2303 m, ¢’

ne’N,

const, = = 4.319x10°

Cles P e Ll (IR spectrum) elyeall caat 4ad¥) Cada a2 LS
P AEY) AL Bhs asell 2l a0 AN GUaEY) S aje aape s

D = n? = const, x ‘f}: 5)
Gaaly L) U ajes ((eSU% Cm? ) diaaly Qi) S aje gape D Cua
Ll (Debye) s (C. m)
s o

2
const, = S 0213107 em.esu’?

dnm, c

(A g0 0 ity o
: JelEl) b AL1 3 gal
aal g3 o3 —4 1 S e IS Ll Bpsigl il slaod 5 (ol 55k
¢ ((C4H40) Jhsiysill Sia5 (CoHgNp) ol (53 i wiS5e 5 (CgHgO2)
o LS Agiall cilindll g5 5 LA Gn L3l Gians wls Jalgsl) skl Gilua

(1)d=a & sl e miaga
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0.125¢'  0.149¢'

0.135€"

-0.267¢' |

1.46A

1.47A -0.445¢'

9

0.245€'

0.227¢"

Py

107.36° \0®

0.213€'
0.215€'

9 0l o0 ot g 2l (63 @30 -4, 1) @l pall Al Lawrigh A o(1) Jedd
B)aka Apgiad) ciliadilly cilapall Wi 3lls agsiedsYl 5)8ha Jalg N Jighal  aa (J)ys8y sl

- ASYL
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[Co(ll) ,Cu(ll) ,Cd(I)]

waxs (ELumo 5 EHomo) Aiall cblaall S Gl Gaey les 25 8

SV ALYl AR, Bla ¥ A8y B 4, Sy A8 5 (ggap) skl Jlaal

(1) Jsanll 385 2lsall o3¢0 (dipole moment) sy il o 5c

A sy ABUal) 5 Ayl o) clilag UalY) @l agie :(1) Jyaad)
LAle L) afgall

Compound Dipole Energies (eV)

moment

€ € €y

Name Formula E; AE,  Browe e o

(Debye)
1,4 Benzenedialdehyde | CgHgO, 4.83 -12486.0664 | -80.6348 | -7.6706 -2.9860 @ 4.6846
ethane-1,2-diamine CoHgN, 1.95 -5186.0605 -44.9671 | -6.3287  -0.0490 | 6.2797
furfural C4H,0 3.83 -9345.5681 -53.6551 | -7.1497 -2.1891 4.9606

) ¢ Aumidies Adls LUMO 5 HOMO il i (1) Jsanll ad (e ol
Oe 4l LS ¢ Raapal) alsall Aaladl (ailiadd) L Alelinall dgall o 1) i) (53
Crli) (A Akl JAY) Aiall ofy dulad liall ol ass Qladll Sl e a8 DA
@ il 4l CSHal G gy Ushaall dladll (me aF edls ol g0
Ciglels Jil, Bl ST v

ety Wil (Infra-Red) elpall cind 28 b€ all dacaliaial sy
5l g ol —4l galaia) Gl (2,3,4,5,6,7) JKEY) el dua
Y DY) Clls a8 (2,3,4) Jeaal Jedas ¢ dhss 5 ol g ool
Jaads ) Gile gaaall
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L) aglad) Al Gunal) daals dlaa

Yaes oliae 3 ad) o)A 3 2023 ole 19 2aad) 45 alaal)
IR Spectrum
0 ro
100
50
= 200
100 4
(ryyC-Heend L 300
(adebed) C-Cr L
150 o
(adebyed) C-Haer Fao =
Q
200 500 B’
3
reoo 3,
250 '
3 - 700
0 L o -
99 H’ o
® 4a O
il P k900
C=0g;;
bt T T T T T T T T T T T T T T T N !
3,::00 3,000 2,500 2,000 1,500 1,000 500 0 -500
Frequency {(cm)
(CeHe0y) 1l g2 (13 —4,1 wiSyal plpanl) cint Aady) Cighs 1(2) )
L) eS Gt gnaal)
100
anr
(aldehyed) C-H str (aryl) C-H
9T B0 | bend
40
(aldehyed) C-Cstr
C=0
7 L | L | L | L
4000 3000 2000 1000 400

Wavenumber [cr-1]

(CgHpO2) wall 63 o5k —4,1 quSyal g haad) cind AadY) cida 1(3) gl
L ad qupmadl)
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IR Spectrum
NHZST cC C-N L 100
" 3500/3583 1429 1112

40 2
Tgw -3002
E "
CH | i

2015 500

NH>
802 .
4,000 3,500 3,000 2,500 Freque“q (mllll)ln 1,500 1,000 500
Gugmaall (CoHgN,) ¢l g9 Culi) Spal £ pandl cias dad) ok :(4)JSd)
il
100
L §
&
kA
CH
1 2933/2860
L] A0 l o
. Wymnuber [,'-; ||-

Gugenall (CoHgN,) el g9 (bl el £ pand) cins dail) i :(5)Jsd)
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E (M em?)

250

300 -

L) aglad) Al Gunal) daals dlaa
Vi glise Lal) ) 2 2023 als 19 2l 45 alaal)

IR Spectrum

c.oc
C= 1213 C.H _—
1490 C-C=0 1p4¢0 "
CHatdahed 1287
2903 2
400 FS-
1
“E
&00 5.
( = 700
] ‘ - 800
C=0 [
1752
1,000
6,0.00 3.5‘00 3,0‘00 r,s'w 1,300 1.0:00 500

2,000
Frequency (em¥)

qgmaall (CsH50,) Jhsdysd S yal o lpaal) ciad dadl) cish :(6)Jsdl
il

o

2927 (aldehyed) C-H str

2852
mi —O_Stl‘ l
n L ! : 1673 i ) I‘
00 3000 Mhmn 100 |

igmaall (CsH505) dhstsh sl glpaal) it AadY) cigh :(7) sl
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[Co(ll) ,Cu(ll) ,Cd(I)]

3 QO -4l GSpall Addagl) e ganall A0Y SIERYY g ad i (2) Jsaad
Lty Lailss )

Quantum Experimental

CsHsO> Value value
cm™ cm™

(aldehyed) C-H 2892 2865

str

C=0 g 1765 1693
@ryl) C-H bend 1181 1198
(aldehyed) C-Cstr 1212 1301

¢ (i) oSpall Lol cileganall Ay SIHAY) g ad 1(3) Jgaad)
Ly LS ol
Quantum | Experimental
CoHsN; Value value

cm? cm™

C-H & 2968/2915 2933/2860
N-H> pend 1645 1599
C-Csr 1429 1462

JIosist S pall Lyidagl) ciloganall aaY AN clilyl a8 : (4) Jgaad)
- Ly Ll

CsHs0, Quantum Value | Experimental value
cm™ cm™
(aldehyed) C-H str 2925 2852
C=0 g 1752 1673
@ryy C-H 2903 2927
C-O-Cqtr 1174/1213 1156/1227
c=C 1604/1490 1567/1470

dilxidl (TD-DFT) B3LYP/6-311+G(d,p)  48E<H dwmls diph aladiul
Ayl B Jelidl  amall o ol -4el (Spe Anabiaial G el
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L) aglad) Al Gunal) daals dlaa
Vi glise Lal) ) 2 2023 als 19 2l 45 alaal)

G oalaiy) allac clasg (UV-ViS)  daanldl 348,
ahall (8 jelad (palaia¥) cllac aal ad (5) Jsaall jedny ¢(8) Jsall
oabiaial i o oSays (270 NM) 5 (299nM) dedl) vie Gabaial Jibac

(T >gs5 0o Sy Jay) Y (270 nm) dedll die Y1 Llasl)
()3 (C=0) Jusml ye) Jie 48l Lalyy Jo Sl ol Asgr™)
& 2523 (299 nm) e Al Galaia¥) dlac Wi iy yhall 48l 5251C=C

8 e Al e A S glel asagd Aai (N > Y)Y JEY)

<
. U“MSJY\
UV-Vis Spectrum ]
270nm -
T—>T%/ g
‘ | ‘g
n—>7r*
299nm

) Al o i Aol Syl Sl Apadil) (56d AndY) Cigha : (8)Jsil
(CgHs O

Laiilss 1l (g3 ¢l -4l iSpall Galuaia¥) clibas o @ (5) 2l

- by
CsHs50, Quantum Value = Experimental value
nm nm
T 270 265
n-m 299 300
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Gl oY) aa Aianal) dlldiea g aaall g8 ¢ 3-4 1 (Fidial aduda g A48 ¢S Al o g g likaal
& £ , <
[Co(ll) ,Cu(ll) ,Cd(I)]

Slaie ) iy elliyg 455)sSlg A pal al) G155 Laadls L) g 33liallyy
Ll el e Akl (DFT) B3LYP/6-311+G(d,p) 4t duasls 4335k
.(PDBFE) ibaall Ji&ig 403¥) sal) Jelis

s Jeldtl) e AUl 3 gall
e (PDBFE) dhasiyl JSis Jeld gils Al & dagphall ¢l Hladiuly
Jally ggsiall JSall gl sded Ll dpuxgl ) alay) 2 Cus Gilage
il g Y] GBUal) L) Ay ) pailadl) (me Clasy gkl
L agie ) Rl shaadl) Jladl) Gajes Al cbladl il ¢ L)
(6)Jsaal) b Camye g U
A sty ABUal) 5 Aiyiadl claad) clilag QUaBY) il age :(6) Jgasd)

. Je i gl
Compound Dipole Energies (eV)
moment
Name Formula (Debye) E; AEc Eromo €Lumo
Water H,O 2.08 -2079.7007 -9.0912 -8.7723 -0.6166
('C'i\g') CioH1eN, 3.35 -18701.6118 | -141.0235 = -6.3959 | -1.9289
(tr'a'l\r’]'s ) CioHigN, 0.001 | -18701.7266 @ -141.1459 = -6.5379 | -2.0977
P'(DC?S';E CaoHaoN4O, 2.11 -33231.5089 | -484.2758 | -6.2795 | -1.9491
F(’tDraBnFS')E CuHpN:O, | 398 | -332315007 | -4842767 @ -6.2795 | -1.9738

G delall mb o (6) dsaall 4 ggyp  shaall Jladd) (e ad el
syl il e Adelis Jaly U ST gl o o e (IM) 6 3 alsyal)
Ul gy sbadl Jiaall Gaje ob 2ad Lad (PDBFE) f 4t

Lol il ST 3550 quasdl 8 oSl i i Uil (PDBFE) (trans)
o gl el (PDBFE) (trans) gl ol bl J o e 4 jlie (e LoDl
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8.154
4.4670
4.4402
4.3304
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L) a glal) Aol

Yass gl 2 Qaad) ¢ A )

2023 als 19 2l 45 alaal)
4l (9,10,11,12) Jsall jgdays «aS yall Al g )l il (e 315 JI 58 ) 58l Al

3 Adly 3 siall omalls (IM, PDBFE) gilsll Loadll Gpunsigl

0.081€'

o
<
R
l\
=
—

-0.31

3e Ju&40°
0.081¢"

Jishl aa 3 9siall audagally (IM) QS pall bjfineall Apnigh) 43} :(9) Jsi)
LAY §p0a Al cliadlly claually Llgilly g iuadil 80k Tyl

0.081¢"

Jshal g (198l audagally (IM) S pall 5 jiiual) Lptigh) 4l :(10) Jsid)
LRSIV Bk Al clinddly cilaually Llgilly agiediVl 85a8a g )
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-0.067¢'

-0.061¢€'
132.1

2 Gasial) gdasaly (PDBFE) Adayijall §jfiucal) dputigh 4ial) :(11) Jsid)
skl
9 ASIYL Byia Lyiad) clindilly cilaally Llg3ily ag e 5,08 Bylg 0

s 98 gy (PDBFE) dagijall 5l dpwnigl) 4l :(12) Jid)
Jlsk
LAY Byaka Al cliadlly clagalls Llg3lly g el 80 Ty )
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L) aglad) Al Gunal) daals dlaa
Vi glise Lal) ) 2 2023 als 19 2l 45 alaal)

ABladl Lol cluld g5l slalialy Abladl balg il Jlshl gl Laadl
ddlay cpull ddla e AWl (C=N) ddall) Jiskl (gobas Load o3 plalisalls
eV desane l5RY ale samg Al o Joanin Wil gl ddagiyal 3 J))sd) sl
o WS LS (IR) sheall i 42y Cade dud & il Cipagl
2Lal (7,8) Jsaall Cims cdl palaiad) cililiac s (13,14,15,16)J<ll

e L)€ Al il gl il ganall 3l5aY) il o

e -'-"P-\| ; | — —._ll . Inll.—\ '_Iﬁ"l '-\.I'- -',r-_.'l.'f-l‘l."'. .-..l | :f_ \-'.Il-o—xl. -]
. , e=cl "|1 v =AU
0.5 \ |r|I| | |]59; I C-N | T
L | 1029
'L ,\ N]‘Egh”m | el
z \f 1656
1': || I L G
‘2.5 I ?i
2 W 1
3~ 3581/3508 . NH, o
4,000 3,500 '!-9-53 C=N 834
- 1708 1o
. -
% .:: ::r oY
& sk
:w-;&orm._ ---- U:f]c_nn'.w:x:-\o ''''''' W
LS qpmaal) G g8l puagalls (IM) @Spall IR cisds :(13)Jsdd
IR Spectrum

T
] 1” 164

NH, ,
E NH2 1655 fsnng
213581 o

—
4000 3,500

. NH2 :1,znn
= 832 —

1 & ) N 2 C:N
* 2 dTa 1707
v 9 7
4,000 ‘ 5,500 ‘ 5,00 ‘ 2,500 ‘ 2,000 ‘ 1500 ‘ 1000 ‘ 500 0
Frequency (cm™)

S Grgmnal) (39 dall pudasally (IM) Syall IR Gish 1(14) g8l
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[Co(ll) ,Cu(ll) ,Cd(I)]

¥
(A (P g 80 O

€ (M em™) .

S Gigeanall (19 el gudagally (((PDBFE) dkagiall IR i :(15) sl

Frenmenew { rme’

IR Spectrum

IR Spaectrum
. r 91 Jr
4 C-H
\ 1472

C-H
2088

12 ,

| -f; S, ‘:.:

# + 2+ -
eyt o= |
o a3 ea 230 1aen L300 L 2

Frequency (cm

C-H
2970
300 - 33‘ ‘ o
350 .‘}‘ , 43_‘.'3‘ .‘“‘J
” ﬁo.’:‘f .« 8 ? C=
) 11')7()8 1,500

E

i

i

i

L 588

m&
(o .n53.,,.00) @

1S Gugeinall (39 iall pulagally (PDBFE) ddagizall IR i :(16)JS)

AM Uagipall Lddagll cle ganal) aaY S5AY) Cilyilgh ad :(7) Jgand

IM Quantum Value cm® | Quantum Value cm™
(Cis) (Trans)
C-H 2963 2972
C=N, 1708 1707
NH>pend 1656 1655
C=Cq 1599 1644
C-N 1029 1020
NH, 834 832
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.PDBFE dkaiall 4l gl cileganall adY 35ia¥) cliilss o 1(8) Jsaad

PDBFE Quantum Value cm™ | Quantum Value cm™
(Cis) (Trans)

C-Hg 2988 2970

C=Ng 1700 1708

C=Cq 1591 1614

C-0-C 1214/903 1214/903

Lawdill 5485 Ayl 480 PDBFE 5 IM - lSal) dpealiaial cileyd WS
ek IM (Sl &) Calall i ¢ alaial) cilliae ilansy (UV-VIS)
Gy o oSass (305nM)  xies (230/290 NM) el sie Galidial cllac
Ly Slo @Ol el A (T > ) g0 oo A0 AN YY) )
(C=N) 4

Sle 5 A5 #1s3 asas dags (N> ) 5 Agyhaed) dilall 350 (C=C )
sk PDBFE ) ke 3 Wl ¢ sl e Gfisag)¥) esane (g s
@ ol cSars (312nm)  xies (278/298 nm) dedll vie Galiaidl llac
Ly o GSall el dadn (T = ) g O 4 i) SV )
(C=N) 4

e 5a Ay i< 1)) deas A (N - ) 5 Apkall Akl 331 (C=C ) 5
case s LS (gl e Jhsbsh oSl 5 eV Aesene Cpng
ihagyall galaidl) cllac af aal cpy (9) dsaall 5 (17,18) J<al
L)< PDBFE
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LS gmaad) IM S pall dandinl) (368 And) Cida -
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18 upwaall PDBFE  dagipall dpadill (358 dndY) i :(18) s
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Quantum Value
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s aal) gumasaly PDBFE  ddagiyall alaic] & 45laall DA ey sl e 3y
VA i) Al bl i
:(Experimental Study) dsu il dupal -4
:lgilainag (PDBFE) kil glkual <
: (PDBFE) 4kl gkl

PDBFE= (Phenylene 1,4-Diazometin Base (Furanylazometin
ethyl))

fad sy Al yall

(haline Gy 3950 (250 M) A dasdl) AW (g5 S 3)90 A o P>
& Sl vaall g gyl -4¢1 e (0.134 gr ,Immol) gesSe 255
Pl al s o) g dlpatl) S5 llas Jsiline (15 ml)

(5 ml) & ol 52 i) (e (0.13 Ml ,2mmol ) Jslae =t >
il -4el dslae ) eday Jolaall 1aa dilial o 2 clhae Jsiline
~lelu 6 el dlyyailly (165 °C ) daall Guindil) ae aaall (5

shiall elally Juds m8) & a8l sl dayn 8 dele sad il & 3
(2x3ml) Glall aVL & ey paladl Sllaall Jsibially

(99% ) 292al) iy mildl) Cada >

230 ulSy Jlematl) Aay el L bl iy oo ple (IM) S)dll

Al als S ALY sl Slead) sy e Calids Ayl a2y ((°C)

CSpe JSE o S 8 agn Lae (115 °C) wall 5o ) -4¢] oSyl

SREEEN

sl sl

(oubline Cualy 3930 (250 M) s dadl AU (g9 S 3)90 A oy >
(20 ml) 2 (IM) <SS » e (0.218 gr ,Immol ) (usSe 235
Al ala s de o sadl Gl g clyaill Jiy Bl Jailise
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Jsitua (B ml) & dosiosdl e (0.17 ml ,2mmol ) Jslae jan >
= (IM) Se dslas ) ehay Jolaall 12 ddla) oo 23 (3l
Aels 24 o @lyaills (65 °C ) Aspall il
Dhid) slall Jus i) & 2l Hha dap B delu saal el W5 >
(2x3ml) Glall AVL & ey GAL Gllaal) Jsitill
(97.8% ) 353l canag il Caéa >
dapd el Ll JplY) & D) sas sl A 3500 Ge 3lie ddaiiyal)
@l salall Gy o1 (1360 °C)  dapall s 4l Lasgly ddagyall jlead)
S 8 gy Las (IM) S al) lgaail 40 e Calias Zajall odag gl
A aladialy L Aaslll ddagyall 55l pe SHY &5 LS caaa 50 JSE (e
Jsilise 5 QBY) 558 (53 Alea i cllg (TLC) 448N dadall Lile silag S
.(25:75)
[Co(ll) «lssi as (PDBFE) dagiall aladialy duseall cisisall s
:,Cu(ll) ,Cd(11)]
) Aiplall (335 Cldiaall jumad &
Gl 393 (250 MI) Amw saaly Ax3 03 (598 @y A pnl >
(PDBFE) kgl (4 (0.374 gr , Immol) (usSe 2y dalina
Aclusaal epatl) g lhe Jit) (20 ml)
S Gaxal) 2y e (2MMOI) @ ¢ mlall 25K Jolas jumail >
g (70°C) 4y gl &5 25 3lae Jsiliy) (25 MI) o Aad)i 8
el Caad sadl ély il
o il S5y (PDBFE) Jslae G eday gonall whe Jolan cinal >
LA Al 1) 8 Jelaall &1 25 ¢ clels 4 52 (70 °C) il
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X 3ml) galudl Glaall JsliYl & hiall eladly Juds Jeliill myje =55 »
(2x3ml) Gl ayL & (2

cagnall cuag ) e e sa ol Cass >

Aghaiag ddagyall (yollly agsall o 2(10)J g2

Comp. Formulas (MW) Color Yield (%)
C12H1sN4 Yellow
M ) 99
(218 g.mol ™) Sl
C1H,N40, Brown
PDBFE 97.8
(374g.mol ") ™
C22H22N402C14C02
orange
[COQ(L)Clz]Clz (633.86g.m01‘1) 85
(S
C22H22N402C14Cu2
Green
[Cu,LCly] (647.1g.mol ") 82
ypadl
CH»N40,CLCd, | Brown
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4000 3000 2000 1000 400
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(C8 602)
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seday (C=0) 5y) 3 slisal Laadls Jysiyll TdsY) salal) e e 43l
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ibaiyall Als b agle g Le 23l6e Aagall JIshY) £l & Cus (T - 1)
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Metal ratio
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Synthesis of new metal complexes with
ligand of thiazole emine derivative from
salicylaldehyde

S. Soliman®, A. Soliman?, Kh. Alzobar®

Abstract

In this paper 2-{(Z)-[(1,3-thiazol-2-yl)imino]methyl}phenol has
been synthesized from the reaction of thiazolamine with
salicylaldehyde with a reaction yield of 84.9%, Examination and
characterization of the ligand compound by IR, UV-Vis
spectroscopic methods and by proton and carbon nuclear magnetic
resonance spectroscopy. we also synthesized complexes of the
prepared compound by rection with metal salts of (Cu, Co, Zn, Ni).
The yield of the Co complex was 58%, 64% for Cu, 52% for Ni and
60% For Zn. The prepared complexes were studied by IR, UV-Vis,
and the molar ratio, as the results of the study showed the proposed
structure for the complexes (M(L)CI,), and the molar ratio was
(1:1), The results of the spectral analyzes and the molar ratio were
in agreement with the proposed structural formula and structures of
the complexes.

Keywords: Schiff base, thiazole derivatives, Salicylaldehyde,
Cobalt and Copper complexes.
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Wavenumber [cm-1]

Ni(L)Cl, Jail) diaal IR il (14— i)
: gléa.d\ wsiaall aaad 4.3

Capaly cliahaull (e Qg 3 Cimingy JS diee e 0.172891 3aS cdal]
Aa)ydg de b Baal Baapall A Aigll Ciaiagy 3SHall Gg ) e (e el Bae
Ol 2l e gead ) Al cays awe il dlee sl 2ies 1000°C 5yha

e TS I PR P v
p SIS Dleally 4kl Aadl) Ol 3

Pl A S s b1

Niy(L)Cl, 2Ni
463.8044ar 2 x 58.69gr
0.1728gr y

=> y = 2X58.69X.0.1728 _ 0.0437gr

463.804
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Ni(L)CI, Ni
334.022gr 58.69gr
0.1728gr Y

= Y = 58.69%0.1728 _ 003039[’

334.022

, =209 . 100 = 17.57%
0.1728
: leal) Aaill Caeny
NiO Ni
74.69gr 58.69gr
0.0357gr Y
=> Y = 58.69 X0.0357 _ 0.028gr
74.69
X =228 +100 = 16.2%
0.1728

Ni(L)Cly sinall dyybal Gal) ae dy)liie dylead) X G o) 2y 43)laallys
0555 dinall A el Aigeall Ml slsll golal sa JSall diaa Ul
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Zn
N \ c” ‘Nl \
N /D 78°C,4h \)\
ZnCI2 + N s T N s
OH OH

Ni(L)Cl, i) Sina ¢ Lkl 5-bial)

: UV-Vis dsh 5.1

dagiyall ga e DU Gl 3y el Jelii (pa ildll siaall UV-ViS Cisla Ja
dae (& dieall UV-Vis gllaal) capla i) cpdSl) cpns ¢ (101) Ay (L)
JEN) 3 #lpl elily (L) ddatiyel) il pe dieall Cih SJ53; DMSO
312 nm J (n— 7 *) JWi sailall Aadl) g Saal) 8 242 nm Y (no7*)

c el JS e ANV oY) Al JishY) gt
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Wavelength [nm]

Co(L)CI2 tiaall UV-Vis cigh .16-Jsal

: IR @k 5.2

ol (s Jansl) Cadall jlals olpeall it AaiV) ddldas aladinly doaall Gy
& sl adl) e Aime alalil gwN) C=N 5 ddall C=N J shmdll
- [21]J8al 8 LS dag sl

100

%T
60

40

30 L 1 L 1 L | L
4000 3000 2000 1000 400
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ZNn(L)Cl, Sisal IR cia .17-Ja)
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Abac 4d £y Ll (L) dadylls ZN(L)Cly el Cada G 4ladllyy
el 3 1604 cm™ ikl 3 1617 em™ oe de) 550l blkiiaY]
Lag WS ¢ adeill ol el g DU 5 58N 23l mie e Jyy 1y
& 1565 cm™ ) 1597 cm™ e C=N dlagyll e Al dlaall ~ L)

daall JSE 4 JHLAD Al ) AS)Lie ) jad g ddel)
: Q,J.u.d\ wsiaall maad 5.3

Canzal i (Dluys Aida & Ciniagg uaaall @bl dixa (0 0.20701 40 dal
dayans Aol Baal saeyall 4 Asal) Cheags S5al Y (aan e ol oyl
S 2l (g g Aigal) ¢y s i) 6Ll 22y5 800°C 3a

Db WS Paeall gsinall aaan g

D sl A OIS Jla b el dplill dedll Cuus -1

Zn,(L)Cl, 2Zn
476.84gr 2 x 65.38gr
0.207gr Y

=> Y = 2X65.38%0.207 _ 0.0567gr

476.84

_ 0.0567
0.207

X, X 100 = 27.42%
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Zn(L)Cl, Zn
340.56gr 65.38gr
0.207gr Y
@ _ 65.38%0.207 _ 00397gr

~0.0397
0.207

X5

Zn0O

74.93359r

0.0429¢qr

——

_ 0.0374

2 0.207

340.56

X 100 = 19.18%
¢ dlead) dadll Ciuais
Zn

65.38gr

_ 65.38x0.0429
74.9335

= 0.0374qr

x 100 = 18.06%
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2-{(2)-[(1,3-thiazol-2- ¢ Jsikis Jendls 2 58 el JgHlill (Bilia yuans v/
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A petrographic and geochemical field
study of the rocks of the volcanic -
sedimentary formation in Al-
Khalidiyah-Tamimah - Qastal Maaf

(Summary)

To achieve the objectives of the research, three geological
sections were raised, which are the section of Al-Khalidiyah -
Qastal Maaf, a section at the entrance to the village of Qastal Maaf,
and the Tamimah section - Qastal Maaf. . The results of the field,
petrographic and geochemical study on the rock samples in the
study area showed that the sedimentary volcanic rocks are of two
types: sedimentary represented by radiolarite rocks, marllian
calcareous clay rocks, calcareous rocks, calcareous breccia -
siliceous and ophiolite. While the volcanic rocks were represented
by bassite rocks, nepheline syenite, basolitic tuff, and alkaline
trachy-basalt, which are the products of alkaline wvolcanism
subducted and located within the sedimentary pattern.

The petrographic study of volcanic rocks showed that they
are the result of alkaline volcanism in the region, and they are
nepheline syenite and bazanet that have been subjected to a degree
of corruption and consist mainly of feldspatoids and alkali
feldspars. While plagioclase turned into sassorite. The results of the
geochemical analyzes confirmed the existence of the studied
petrographic, igneous and sedimentary species. Sedimentary rocks /
radiolarites also contained knots and small grains of manganese
ore. In addition to grains of chromite ore.

Keywords: field study, petrographic, geochemical, Khalidiya, Tamimah,
Qastal Maaf.
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