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Oxidative Desulfurization of Naphtha
Produced in Homs Refinery

Abstract

Desulfurization of naphtha produced from distillation units in the
General Company of Homs Refinery was studied using liquid-
liquid extraction processes and adsorption on some adsorbents, in
addition to oxidation process using hydrogen peroxide as an
oxidant. Furthermore, the effect of other factors such as
temperature, stirring speed, and the ratio of oxidizer to sulfur also
were studied. The results of the study showed the ineffectiveness of
adsorption and liquid-liquid extraction technique in getting rid of
sulfur or reducing it to low concentrations. The reduction
percentage was 1.94 % when using clay as an adsorbent, while the
percentage of reduction was 15.6 % using methanol as an extractor.
The oxidation process showed weak effectiveness in the absence of
catalyst at various conditions. Conversely, this effectiveness
changed significantly using a 5% mol:mol of vanadium oxide as
catalyst, where rapidly reduction ratio elevated to 53.4% at a
temperature of 50 °C and the ratio of oxidizer to sulfur was 20:1.

Key words: Naphtha, Homs Refinery, Sulfur Elimination
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Synthesis and quantum-chemical
and spectroscopic study of 1,4-
Benzenedialdehyde derivative and
Its metal complexes with ions
[Co(11),Cu(ll),Cd(11)].

Zahraa Al-Abd ! M.Moudar Al-Khuder ? Adnan Kodlaa

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 quantum-chemical method. Through the reaction
with MCl, 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

*Ph Student: Chemistry Department « Al-Baath University « Homs« Syria.

** Prof .Dr. in inorganic chemistry in Al-Baath University, Homs, Syria
*** Prof. Dr. in Physical -Quantum Chemistry in Al-Baath University,
Homs, Syria
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s UaY) Cigadl sgally il sl padl) Gasally sy calal) sl Jla S
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Ayl pailiadll Qlusy ety 482 ddle il JaatDFT AGESH dpayls 4yka
A Al L) AW S Al Jeall Lidally ASualingaill g A iSIY)s
Aslaie pe ddls e golall Cand Gl LS 5e aaf Al Lgaladiin
G dan 3 Al oLl 8 dextiid)l cladyal Gl e ciad el 2
Odlaall gl Aale Bysam oaleall il ae Clbieall e S 2 juiaad
el Gl GaeSiy ailall e Lad g @iy ageadll aa, o dillany)
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G Baaxie Aanglon oailiady Gl y gl 5 oY) eyl Ji
& Al Llel LSl e el Ay b Bsape USe Cl€yall oda cilial
B ydly il lls il g jSaall CilaliaeS Lgaladiin
:(Amis Of The Research) ) cilai -2

:(PDBFE) dhagyl JSi5 Jelis dulyy o
(Phenylene 1,4-Diazometin Base (Furanylazometin ethyl))
(Jid a3l dhysd) G eyl (A 4]l alid)
e & 4 4ls S ethane-1,2-diamine 5 1,4-Benzenedialdehyde ¢« le
il oS 406 dla oS furfural

yx2s (PDBFE) kil ¢ likual o
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A0 S iy Ay i) i) Ajlee A o Ml il Chpasi @
e AERN) alaall layyslS amy pe Apanal) ghhaies J<E5 Ay @
.(M= Co ,Cu ,Cd) &aMCl,
:(Quantum-Chemical Study) agis<t dupal) -3

reslibaally 4ii)eSl) 43y )

So e JS (K6 Gua ¢ Jaadl 1 3 PO DFT/B3LYP diph cudasial
(C. Lee , W. Yang and R.G. Parr) JL 5 &b 5 J 5 P (AD. Becke)
e O S Y E
oahagpd ¥ales Jay Gsew Al o (Density Functional Theory) DFT
esanall aladiel DA Ge dibidal GlSally cligally bl e ik
paaicdh Al Ayl sl e Ao sane b dpclill degendly cAusliall 4elal
O essSY e ST Als ) Jeall daf e srigsd c¥oles o sae Ll

- (6-311+9(d,p) ) (o Lia Auliadl Apae @) e gandll

Gllea @i P8 Gaussian09s 1 Gaussian03  asly  alasialy
s illy sl opmgsad) b e DFT/B3LYP/6-311+g(d,p)
O el o fpe v A8l Gl S 1 (o (e A58l cligiall ey (omnsSYs
il Glealy e pepad) GO S AL Aalal) el JBy e Y
Jie (&I ... Gaussian 09W , Gaussian 03W ) Olwssle zaly el Cranla
e e Ble ay (&) ... MGaussView6.0 « MlGaussViews.0)
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oaes (ELumo 3 €romo) Adpall cladl lBUaS Gl sy Clea &S
asie ) ALYl AE, Bla ¥l dlay B g, Sy 28l 5 (8ga) skl Jlanall
(1) Jsaall 385 alsall 23¢] (dipole moment) aUady) il

g SV A8 5 Aiall cllad) culilay QU1 Ll agse £(1) Jgaad)

Ale el 3l gall
Compound Dipole Energies (eV)
moment
Name Formula  pepye) Ei AE: | €iovo | Euwo
14

Benzenedialdehyde CgHsO; 4.83 -12486.0664 | -80.6348 -7.6706 | -2.9860
ethane-1,2-diamine C,HgN, 1.95 -5186.0605 -44.9671 | -6.3287 | -0.0490
furfural C,H,O0 3.83 -9345.5681 -53.6551 | -7.1497 | -2.1891

Y ¢ Amitiag idls LUMO 5 HOMO «lilh of (1) Jsaall ad e 2aadls
Oo 4 LS ¢ drn el Mgall dalall (ailiaddl L dlelinal alsall of i 53
Cnlia) (o Aalad JBY) Aapal) oy Akl cliiall ol aas ) LS aje a8 DA
@ il Al GOl O gy shaall Jladl (e ad iy oudl (50
e ls Jaf, Ul STl

yats Wil (Infra-Red) slypeal) cind 48 Sl dacaliaial sy
5ol g ol —4el palaiey) Glbl (2,3,4,5,6,7) JK&Y) jeld Cua
Y DY) g a8 (2,3,4) Jsaall edas ¢ dhshs 5 ol n ol
ks gl Gile gasal)
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Ol 52 Gl S50l Ala gl e ganal a8 Y] I o (3) Jgead

Lty Ll
Quantum | Experimental
CoHsgN2 Value value
cm™ cm™
C-H & 2968/2915 2933/2860
N-H> pend 1645 1599
C-Cr 1429 1462

st Spall Lla ) lesanal) a9 Y IS o8 ¢ (4) Jgaad

Tty Ll
CsHs0O, Quantum Value | Experimental value
cm™t cm™
(aldehyed) C-H str 2925 2852
C:O str 1752 1673
@ryn C-H 2903 2927
C-O-Cgr 1174/1213 1156/1227
C=C 1604/1490 1567/1470

dileiall (TD-DFT) B3LYP/6-311+G(d,p) 4LSH Lmsli dapha slasiuly,
Gsts Apall 43S Jeliiall  amall g (3l -4¢] S pe dpalosial Cayd il
& sabaiaY| Gllac s (UV-Vis) Gl
Cabll & e palaic¥) cililas aal b (5) Jsaall Ledas «(8) Jall
pabiaial g0 o (a5 (270 NM) 5 (299nM) Ledll vie aliaial lac
(T g5 oo oY) JEN ) (270 nm) dedll xe I3V dlasl
()3 (C=0) dsisoql 30y Jia A5 Lailyy e SHall elsal dapmr’)
& 2523 (299 nm) aie Al abaicl) dibaae Wi iy ylaal) 4alall 325IC=C
DY e Al e Aug iKYzl asagd dags (n o ) S sSY) J)
o S SY)
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UV-Vis Spectrum
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.(PDBFE) akasial) JiSig 403Y) dsal) Jelis

+ Jelddl) e Al 3l gal)

e (PDBFE) akaiijall <& Jeli gl dulys &5 Akl il aladinl
Jally ggsal) JAll sl sdgl Lt dpuxell ) syl & s iilae
Lol 1 calila oy ST clilall) e 4 iSIY) ailadll (mny a3 sidll
QU il agie A8l jylaaall Jad) pajes Al cbladl il
(6)dsadl b camses
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Ay Sy A8 5 Agyiall cablaal) clila g QU lild agie 1(6) Jgsad

- Jelall gyl
Compound Dipole Energies (eV)
moment
AEC

_ € €
Name Formula (Debye) E; HOMO LUMO
Water H,O 2.08 -2079.7007 -9.0912 -8.7723 -0.6166
(Icli\g) CioHigNy 3.35 -18701.6118 -141.0235 -6.3959 -1.9289
M CppHgN 0.001 -18701.7266 -141.1459 -6.5379 -2.0977

(trans) 121 1181N4 . . . . .
P'(DC?SEE CaH»,N,0, 2.11 -33231.5089 | -484.2758 | -6.2795 -1.9491

PDBFE

. -33231.5097 | -484.2767 @ -B. -1,

(trans) CyH»NLO, 3.98 6.2795 1.9738

G delall b o (6) Jsaadl B ggep skl Jlaall (e af el
syl il e Aelss iy Bl ST il o G el (IM) Gl ) s al)
Sl gy sbadl Jadl ame ob ks Lad (PDBFE) (ol st

L3l 1-‘4':‘\ BB J:‘S‘ B35 aall @"J‘J‘ é S ) Qi Lﬁ\ Jii (PDBFE) (trans)
dls of ¢l el (PDBFE) (rans) @l ol bl Al aje &5 jle (1

4l (9,10,11,12) JSall yedayy S pall dplady Sl il e a1 JI)s8 sl
cssalls 3siall aasaly (IM -, PDBFE) gilsill sl digll
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Ayl 2 plasinly dgaeall Lgiltiaey (PDBFE) ddagiyall dglall ailadl)

i) G
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Loalady)  gladl Aleala

Yags olise 2

aAll e daaa 2

ad) ¢ A )

2023 ale 21 2ad) 45 alaal)

LS ae gilsiaas (PDBFE) ddasyall Liall (ailiadl) :(13) Jgaad)

celpaal) iat AadY) aladinly assealSlly (el

Comp V(C-HsY) | v(C=N) ",(\S V(C-0-C) Vf\l'\;' "g\;"
L 2967/2862 1641 1284 | 1216/910 - -
[Co,(L)CLICl, | 2923/2862 1637 1272 | 1210/905 | 519 | 444
[Cu,LCl,] 3038/2950 | 1640/1633 | 1290 | 1212/890 | 515 | 485
[Cd,(L)CI,ICl, | 2924/2857 1633 1274 | 900/1217 | 510 -

Alasiuly Apaedll \ilaina s (PDBFE) ddagjall Lgidall (ailadll :(14) Jgand
i) 355 Al 1

Comp n—m* n—m* d—d
L 244 nm Y2V 111 o I R ———
[Coy(L)CI]ClI, 250 nm 360 nm 482 nm
[CuLCI] 253 nm 362 nm 711 nm
[Cd,(L)CIL,]CI, 251 nm 372nim | -
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[Co(ll) ,Cu(ll) ,Cd(I)]

rdianal) Cldbaal) B gl ggina (o CRESH o
:A8Y) Aaplall (35 5 panall dgaeal) Clainall 3 s ggine e CaiKl
Ciliay 5 eJsilinal) (e dplio L3S g uandl Janall siadll (1 (0.019) sy
J<i ¢ il ae AGNO; hiall o lally sadaal) duadl) <l Jslas (o 4aS
ETREE" SN SN DY P NIRY P S CRPIFPR N[PRENEPN PR DI RUA)
s & dpolall BRI (8 ISl sag aae o day Lee (ulaall dias 8 AlSS
o (0.5 ml) dilal Al il cujd 3 AGCT sy o aliall Joladll
Lo dadll @l Jslae o bl sac Ciliay 5 ol e @31 Glaea
o du lae aselslly (ulaally Gl Sl Glaies 8 duadll 2)0lS (e ) JSI
L Cldinall ol Adalall 5<1 & 5K asag

rainal) B Saeal) g ginall qasT e
S Cus el Al DA e dgaead) Gliiaall el G dudy a8l
t ok WEB00°C s )hall (g Adle dap dic dixall 2pa 58

S G e 1.5MI 4y ol asmealll a0 0.0112 g 2 &

Ll J<d ¢ Caaly dels sady 800°C  Asjall s gl 23 Kl

0.0037 g 4335 )85 CdO 4520l 1Sl

[CdyL)Cl] - 2cCd

740.82 g 2x112.41g
100 g Xg
X=30.34%
. - _m(CdO)*M(CAd)
dlaadl 4adll Cd%= m=M(CdO) 100

_ 0.0037%112.41 _ 0
Cd%= 50l1z:12841 >~ 100 = 28.92 %

[Cd2(L)CLL]Cl, dapall cllays (o5l L dina 2 a52edlSI) dine of 5S35 128
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Clsiaall b Ganad) dasi 1 (15) Jsaal)

Metal ratio
Comp Calculated% (Found)%
[Coy(L)CL,]CI, 19.08 18.59
[Cuy(L)CL] 19.7 16.7
[Cd,(L)CL,]Cl, 30.34 28.92

Ay lemns b o Cun (10°M) 585 vie L)) 48U Luld 5 LS
G WS (AeSY lpmny Jolaall ool L) gl dndeS pailas

(16)d sl
Clainall 50 Sl ALY ad 2 (16) Jsasl)
electrical
Comp conductivity
(Hs)
L 0

[Co,(L)CI,]Cl, 250
[Cuy(L)Cl,] 27
[Cd ,(L)CI,]CI, 242

Dpall £ ¢ ppmaall Gliieall Ladall Aubal e Toldiely Bue W dagm
M=) s [Ma(PDBFE)CI,] Cly () JSal) e claiaa) o3¢ dalal) 43l
sl slsell b &4y 3y Leasans [CU ,(PDBFE)CI,] 5 ( Co(I1),Cd (I1)
JSa A giall 5ysiall Ailesl) dapall ae 3ilsh 1 ¢ (4) bl Loy

.(30)
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[Co(ll) ,Cu(ll) ,Cd(I1)]

gl pa Aianal) Adlala g daall g2 304, 1 (Fidial Al g A0 oS Al ja gl
U ¥ ga dianal) 43 Al 41 Lk 450 58 Ll 3 9 plkaual

Cl/\(? //CH
N\z

[CA:(ChICh

[Co,(L)CL]ClLy —

Cla

el Claiaall el 5y stiall A8lal Aasall :(30) Joi
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sgaladl) -5

LS (PDBFE) ilagyall 0S5 delis oo -1

Lol (Gedg Al i) (IR) e el cat da3Y) Gkl cwnd .2
Al (UV-Vis)

L) Gl cilas aaall 0 34,1 Fudial 5as Aafiye Cuaibaal .3
Leiilia a3 (UV-Vis) danuiiadl 35 4yall 4a¥)s (IR)e haal) cuns
et iy Tl o 3815 il yedal Cum Al SN GlLlY) aa
EEGPNIP

5325 Guladll L&l s e S pa Lt g lilaal) &5 .4

ety b€ agaals allsS aina o) colanall A0S 460N <oy g laf L5

(IR) slyanll cat Lo dasY) dudldas A (e Byanall Cilaaal) Cuyd .6
Al 3 Cyell 5 (UV-VIS) dpmdil (58 5 4 pall 2t Lildae
byl Cltinall 4 fia) ual) go bl
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Synthesis of a new benzoin Schiff
derivative by its Reaction with 2-
aminopyridine

'Suaad Al Sluiman , >Rushdi Madwar , >Thanaa shriteh

Abstract

The reaction of benzoin with 2-aminopyridine at the boiling
point of the solvent (toluene) for 13 non-continuous hours led to
the formation of a new Schiff derivative of benzoin, and the
product was purified by recrystallization with methanol and a
good vyield was obtained. Its molecular structure was
determined using nuclear magnetic resonance spectroscopy (*H-
NMR, C-NMR), and FT-IR spectroscopy).

The biological activity of the product was studied on two types
of common and clinically pathogenic bacteria, E.Col and
Steaphylococcus; Where the product showed a significant
inhibitory ability towards the growth of E.Col, and a significant
inhibitory ability towards Steaphylococcus compared to the
reference substance gentamicin.

Keywords: Benzoine, 2-aminopyridine, azo methyl benzoine,
inhibition diameter.

! Organic Chemistry Master Student, Chemistry Department, Faculty of Science,
Al Baath University

2 Associate Professor, Chemistry Department, Faculty of Science, AL Baath
University

% Associate Professor, Chemistry Department, Faculty of Science, AL Baath
University
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Thod el 0 e gy Glasd) daw 2023 ale 21 2l 45 alaall
o
S Ra
KCN DMSO = HNOa 7S
RwT/ 0
N2 us
i IS
Re 1.TABG 1.TABG
2.NaOMe 2.NaOMe
o] Z o ™
7 H/-OH/-0-Glu ~-H/-OH/-O-Glu
‘ S S I R =
Glu-O— J oH Glu-ol—/ &
15-20 21-25

sl G ciagl) -2
Lae leelihia) Jea lee cdilasSl) GLSHa) (e Lals legi oyl coliidia s
lladl Unfie caali Cum ol Jlaal) 3 deal (o 4l W 1yl colalal) oLaial
fs) anadl 1aa Caagy 1A la puall labiaa g adilyall
(st Cpanad) 52 pe Alelds o Wl (385500 daa Bidie st —1
. 43Ty ALl Juad
PC— Gl alasinly 4pall i aaat DA e il 4sn e Sl - 2
NMR

(IR) slheall cins 2x8Y) Cihay 'H-NMR

E.Coli) aflall (e (pes oladl milll Aaglondl Adldll Au)a-3
(Staphylococcus Aureeus
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t&all gy Mga -3
rdasiiual) cilglly B3¢y —-1-3

P e @rdl)l sl diphy waall Gl jleall) Glay Gl o
& sl Electrothermal Melting Point Apparatus Sl
LSl il

b lea Jleoaaal Gisdl ('H O PC)NMR Gkl cila LS o
(O & 3sasal) (A00MHZ) (5553 sidalinall (pilall

(FT-IR=410) &)peall a3 22i) Al Slga o IR Gildl cilass @
400-) Jaall b adall sl Gllee elaY 4dadinl (Say Eia
KBr alail; (4000 cm™

Jallully ddlae agial¥) (e 28850 dadl LihesilaS milia @
Jgila¥) Merck 3855 e 20 X 20 sl 60F 254

Electrothermal Melting Point lea®yl dajn (wld jlea o
. Apparatus

.Sartorius BL-210S g5l (e (sl (e @

Agimatic P-Selecta  wwhaliae 254nmM,366NM &laas 2550 plau @
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DESAGA )i e 254nm,366nM el 393 UV zluas o

sl
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dadiiondl) Ailaslialgall-2-3

Sl e g3 e il ecallae Sl el 52 ¢ s

b

H( Opw Oasl Ole 5) Cuiashll pas (Fidia jpass -3-3

Daay ) alesy 33530 (100 MI) Arws dadl) 44000 5p0uas dlam ) ol
6ml 5 cnstss 24ml) o daie 053 (0.449r:0.5mmol) usSe 2y oaunhaliza
Wpnt el ayy s 2 s ool JAI Gaas e @l aays ¢ (u s
e s -t (10ml )2 Jaie oyl sia=2 (0.188gr <0.5mmol) caliay
SNye Ol S ¢(111°C) syl dap die @y Plai¥) ala s i) ae Jell)
Aalll Lihe gileg € dlanly Jeliill s ddle & Cua dlalsie e delul3 sad
shs (20%: 80%) ( Jiny) <D : laSa) Cisa dles aladiuly (T.L.C) 438
Gy o Jpaall 8 calell saal Sy Caiag Jaliadl 55l salely 3l

(%58.63) 2535 (240 — 241) "C ojlgmil 422 0.35 gr 4335
7

g

\ /N CHyCOOH . 1,0 N
-
N T=111°C, =13 h
O OH
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A sl Adladl) Ay 4-3

Sita Jane g8 plhal ke (8 gioadl Sl aslad) LLAT) Ay as
Al Ll Aedia tlppe Roped) WSH e ges S
Qe ) (E.Coli) ahal) Al dasiyag o Staphylococcus Aureus S.T)
agar ) gs @i by e olpla (Petri) g bl g gida Jal

.(medium 11

S cude aladiuly (50,100ugr/1) Gy piadl CSHall (10 Gilue Gipang
Lad (GE) (Osselitn) Lpeayal) 3oledl (3o dies ((DMSO) ansiles i
G Petrigads I8 3 Glisal) Caacagy cands cudall alasiuly (100pgr/l) 585
& «(stainless steel) faall astiall sl o clilshd aladinly e ladlae) &
(36.5-  (oslal) Jausll 5yl Aayay delis (36) 520 Abuala Jaly 3LLY) Cieag

.37)°C

:AdBlially palisl) -4
FCptum Oslash e ol il Auhy Aupe —1-4
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S Aty Gabaial Glibae sy Sall (1) JSAl) ¢ heall ciad 42y Cala
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il (FT-IR) ok & (abiiaV) cililiae o 1(1)J g2

v(Cm™) 2 5all 222 Adali o113 5 30
3421 O-H(Stretch Hydroxyl)
3060 C-H(Sp°Stretch)
2929-2840 C-H(Sp°Stretch)
1667 C=N
1511-1449 c=C
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Jiise 5 3 giiall (2) JSEN 35S0 ashalind) (5550l cpipl) Cila Jans WS
BC- 58l pashalinall 599l cpilall il Gy «(DMSO) sl 3 sili
GsS @bd I ag alalnl s gl Syl d6-DMSO lasiul, NMR
e genal 32ile (160.95 ppm) e Lyl yeds Cua (milll Syl 8 Aabids
ChAl age3 (136.04, 132.71, 117.52ppm)aie clalils (Cr=N) a3

{(2) saall b Aaiimse (A a2yl il e (Cg,Co,Cs) 15080

ZERL
z
6
3

Co Cy (‘|(|:]5C'3 i Cro c,
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ziall BONMR 5 S0 puslalinad) (gs5il) Gunpl) Calal claliiVl ad 2(2) g2

el ZL 53Y) No el ZL53Y) No
ppm ppm
132.71 C9 159.45 C2=N
123.36 C10 117.52 C3
128.66 Cl1 132.36 C4
124.76 C12 118.56 C5
127.38 C13 136.04 C6
130.09 Cl4 160.95 C7=N
128 C15 74.33 C8
129.99 Cl6

e aladiuly il Jgig ) cslalinall (goil) (il il (3) JSE s

A chlE) a)l ek 3 (DMSO) sl s sl e LS
8.23ppm, ) 5 «(3) CsSIL Lafiyall G5issll 253 (7.36 ppm, d,1H) e
5 ((10) sl osissd (7.53ppm,d,2H) 5 (6) s osissd (d1H
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099t
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L THINMR (il pmaalisall sssill Gl el Sl o 5(3)d o

1H-NMR(,ppm) A

7.36-7.35ppm (1H,d,J=4Hz) C-H

7.85-8.82-7.80 ppm (1H, t, J=12Hz) C4-H

7.40-7.39-7.38 ppm (1H, t, J=4Hz) C-H
8.23-8.21ppm (1H,d,J=4Hz) CH
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Study of relativistic effects on the
ground-state spectroscopic constants of
ThO molecule

Dr. Adel Almoukhalalati 2

Abstract

In this paper, we study thorium monoxide molecule (ThO)
using DIRAC22 program. We focus on using the 4-component
Dirac-Coulomb Hamiltonian which includes relativistic effects and
the spin-orbit effects in its perturbative form. We also use density
functional theory (DFT) for a different functionals, in addition to
the selection of the dyall.cv2z as relativistic basis set. By using
DIRAC?2?2 program and aiding of another program TWOFIT, which
is used to extract of spectroscopic constants depending on the
resulting energies, the relativistic quantum calculations of the
spectroscopic constants (equilibrium bond length 7,, harmonic
frequency w, and anharmonic frequency w,x,) of the ThO
molecule were carried out. We find that the functional BLYP make
a good way to describe the anharmonic frequency w,x, with a
relative error 0.042 whereas the functional PBE provide the best
value for both the equilibrium bond length r, and the harmonic
frequency w, with relative errors 0.001 and 0.002, respectively.

Keywords: Thorium monoxide molecule, Relativistic quantum
mechanics, Molecular spectroscopy, Spectroscopic constants,
Density functional theory.

2 Assistant professor at Department of Physics - Faculty of Science - Al-Baath
University.
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JaY Lalid) Ayl (e dpan S Aty (T W, 5 WeX,) Aaidall culdll
) Al Ll

(e GBI il a3l Ay Jsh) dpdall culdll (1) dsadl mlas
Amli Ak 385 \gle Jpasll @ Ay ThO skl (wex, &I sl
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G LS Ldyall. cv2z 5pS) saeldl) degens L aladiulyy ccilShe gV
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LDA dyall.cv2z 1.8262 917.45 -6.73
PBE dyall.cv2z 1.8427 893.55 0.96
PBEO dyall.cv2z 1.8271 925.66 0.51
BLYP dyall.cv2z 1.8593 873.61 2.29
B3LYP dyall.cv2z 1.8433 902.04 1.02
CAMB3LYP  dyall.cv2z 1.8338 922.08 -2.61
Exp.[29] - 1.8403 895.77 2.39
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Mutual arrangement of linear envelopes
of four orbits of directions of symmetry,

that intersecting by four different lines
(HI)

Abstract

In this paper, we study the symmetry of algebraic surfaces, which
are immutable with respect to the group of infinite perfect
symmetries in Euclidean space, when the symmetry areas of
these surfaces have four orbits and their linear envelopes intersect

with four different straight lines.

Specifically, When covers 1 and 2, 1 and 3, 1 and 4, and 3 and 4
intersect, we seek to obtain the geometric inequality, which defines

the final condition for the mutual positioning of these linear shells.

In this context, the legal equation for special algebraic surfaces,
which is not changing for perfect groups, and the equations for the

levels of symmetry for these surfaces are found.

Keywords: Symmetry of algebraic surface, orbits of directions of
symmetry, linear envelopes, symmetry planes of surfaces,

complete groups of symmetry.
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-Temora discaudata [Giesbrecht,1889]s <l g sill gs\ls.n cial
by Adgaal 4pillid) oliall & Copepoda: Calanoidads,

Feeding of the crustacean species Temora
discaudata [Giesbrecht«1889]- Order
Calanoida :Copepoda in the coastal
waters of Baniyas City

ABSTRACT:

The current research included a study of the feeding habits of a
species of crustacean zooplankton of the order Calanoidales,
Temora discaudata [Giesbrecht<1889]« in addition to investigating
the microstructure of the mandible and determining the preferred
food for the species. In March and July 2023« the collection of
samples was accompanied by taking hydrophysical and
hydrochemical measurements from three different areas from each
other with their environmental characteristics. The number of T.
discaudata studied was [52] individual< of which [31] females and
[21] males. The study of the shape and structure of the mandible
and the gut content of the aforementioned species gave new data on
the conditions and behavior of its feeding under the influence of
various environmental factors. The number of phytoplankton
species that appeared in gut of T. discaudata are [10] species¢ of
which [7] belong to the phytoplankton flagellates « two species of
Bacillariophyceae and one species from the group Cryptophyceae.
As for the average population« it was recorded [1048] individual
from Dinophyceae¢« followed by Bacillariophyceae [402] individual«
then the group of Cryptophyceae [184] individual.

Keywords:
The Feeding habits ¢« Mandible, Gut Contentc Environmental
factors< Copepoda« Temora discaudata .
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-Temora discaudata [Giesbrecht,1889]s <l g sill gs\ls.n cial
by Adgaal 4pillid) oliall & Copepoda: Calanoidads,

Mona et J¢<[Alexandra et al.,2010 ] ¢<[William et al.,2010]

[al.,2009

Anora and Carotenuto ]¢<[Castellani and Edwards,2017]

[,2011
: L2Blially qilidl) —4

alall Ciaaglly il pdagh —1

T esll Al Chasll

Siiall  aag L1-1

.(2003<Huyswwa) discaudata [Giesbrecht,1889]

Phylum: Arthropoda

Subphylum: Crustacea

SubClass: Copepoda

Calanoida

Temoridae

Temora

Giesbrecht«1889]
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Order:
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ralal) Ciagll.3-1-1

: SA.1-3-1-1

s oY) e Gselal) padl) cadadll uled ladl ([aal .5 —1.4] 83 sk
Al- 2007,2017] dsaie S8 DS gyl sumy el o5 G liliie
[2]Jsa [Hanoun and Zeini

L AN12-3-1-1

Jshl (gsbuse LA el cadadll uled phad) ¢ [aal.9-1.5]389) Jsha
Al- 2007,2020] skl Jay¥) e puelad) qasll clae O dplad) il
[3]J<al [Hanoun and Zeini

:Adlia) Al Jalgad) L8l s T discaudata geill A3 cigdal) —2

Blec¥) ey Wlanes Auball 3hlie aaa & T. discaudata g5l ek
[Todd et al.;2020] el Al aess e Jy L Adbal)
=781 omle shall dajal dhugdl sl sl 3 [4]JSEEurybiont
Ll %0[52:38-14:36] cle daslall dlausiall adll cul€ a4 <2[09:30
35mys Aghlall Glaad) 3 G017l dangie daf ol il 2 ddlad
g5 13g) SV 25a )l oIS 13¢ls ([Cornils,2014] Asball 3llsall Byhe () o
s T. discaudata ol ¢y J25-50]5 A0-50]Genll b ciladall 4
Al cialy 5 8yl Bleel) @il Claaall pe A3)ae e g lsf [10] e
Gl g5l Jaa Lee Aglall Bllsedl A sy o[62:27] 1 AALEN A il
s A s als [Sota and Susma,2020] L ey o sk
e 1 2115 LYY e Ta Bl gnall sinaes il Ay Cua e Leialy
L5 Cun dgyhall Danall 3ylall slidl cuae LasS Bladasall o Uil <3
Grae dapy Ay A150] e cliimll aps e daslll oLl Bl dnpo
s ve dashll 4l U s)lay) e 2 [Tomonari et al.,2019] <l
pett G dalid) GlS)a e 8 Al labsall Jady L3330 ls Pl e gl
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il daad 4illid) sl & Copepoda: Calanoidads,

nld Sy sag3all ASE Jag¥ls dgslally A SSSE A AneleY) Galsll
Ll bl Al ol Ky paiey age el Alls Claaly Al
. [Al-Hanoun and Zeini ,2017]4a),

‘Walter, and Boxshall, 2020

S i Ja) (e ualdl) gil) [b]e S ale JSi [a] :[2]gs
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Walter, and Boxshall, 2020
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-Temora discaudata [Giesbrecht,1889] s <l g ill 134l Ciukll
by Adgaal 4pillid) oliall & Copepoda: Calanoidads,

Akl @lsall e Ay g 1af [10] e 4ds & T. discaudata el
J«[Jahn and berit, 1993][1]Js2) [Dinophyceae] <l sud) cllyy Siiaia
glaV) e ohai a8 aall sine dulp aijell L 13, o[Paffenho, 2004
legiia oelie 8 s J25-50]5 [0-50] colishall & 406l duyll [10])
:[ Sota and Susma,2020] ZJull & 1531 el ALols 45030 A s

Ceratium horridum « Ceratium lunula« Ceratium palmatus:«
Ceratium vulture
Prorocentrum micans «Prorocentrum minimum «Conscinodiscos
granii«
Gymnodinium nelsonii<  Bacteriastrum furcatum. Rhodomonas
salina.

: 525 [Ibrahim,2014] ¢ 15[5] e H[0-100] 2kl & sxic) 4l ans Lo
Ceratium vulture« Prorocentrum micans «Prorocentrum minimum

«Conscinodiscos granii< Gymnodinium nelsonii.

: o5 [Cornils,2014] ¢ 15 [5] liaia o132l (IS J0-200] dadall 3 L,
Conscinodiscos granii. Gymnodinium nelsoniic Rhodomonas salina

¢« Bacteriastrum furcatum« Prorocentrum micans .

Todd et ] t\)ﬂ [4] e el H[25-100] 4akll 4 Al aas s &
:[al.,2020

Ceratium horridum¢ Ceratium vulture Gymnodinium nelsonii:«
Conscinodiscos granii.

:[Jan and Stanislav,2015 ] ¢ 15[3] e 3 50-100] dadall s
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Conscinodiscos graniic Gymnodinium nelsonii< Bacteriastrum
furcatum.

Tomonari | ki cues e Laf 48l & aciel J100-200] dadal b Tl
:[et al.,2019
Prorocentrum minimum .Conscinodiscos granii.

Cadicls ALl €Al g aill A8 Al Ciaaal LS Gaall 22l LISl
el o lly alall @llgad) oF ) el b ol 35mss @ ) e Jull s2e e
=501 A0-50] a5 AdsY) Aaliy) ik B aafs B Gl gl
Sl Aleny Lealill Lslia sgunll 50 Cus o[Peter et al.,,2013]425
Aagldly Axdipall 3yl Anpy X ([Walter and Boxshall,2020] A s<all
£132)) Ll slaie) )5Sl g sl I by (Bleed) ae 43)lie diaidial)
wipgliinl clai [100-200] disen Sladall 3 W ([Lukasz,2020] g sl
Al Blsall g sl g sil) b e (San 8 S) e sl PA e A1)
.[Bode et al.,2015] dalandl ciliphall ae 33l g 15 a0 & Galill Gaysa]

el oAl ASHe plinly e G dgns aEl A Dppeaa) L) cuy
s1aal) ashat e LiSa Lae salay pual Ciley LW oda s ([3]A
diaddl S Al 138 Znaal) clulyall caxst a8y ([Masayoshi et al.,2013]4) se
Gle Q) eda clgial dpaal SV Y1 Jal, o[ Abigail et al., 2020 ] agall
o WS ([Lena et al.,2018] )y shiial) Sl apast e g0y Lae (Sl
alie i 4 Gl gyl sl s Al g xld
Jaibdl cull ae Agyedall L) gop Wiw [Jahn and, Berit1993]¢1al)
[Comnils,20141e 13l yalic adasi & aY) 5[V

g4l T.discaudata gl die ozl (ssinas adll Ay dul)y Ciaaf S8
Adeal) Al @l Jaly (Maps, 201415 3l o L sdan o cuile

149



-Temora discaqdata [Giesbrecht,1889] <l ¢ gill g-‘ajwi Akl
by Adgaal 4pillid) oliall & Copepoda: Calanoidads,

ol Lgiasliag duadidl G ol e ) 8 @l die el Gl
s die paiee JSE ayski Saall ey ¢ @il dglee oW Jualal) Sul<odll
i e Jag¥) cldliae sylass Jumiy dlldg (gAY Aadlall £ 159 (e 0yt s il

[Battuello et al.,2017]s AY) Ayl dglgaal) 352l

Ohtsuka and Onbé 1001  0.25 mm

OLad) :C1-C2-C3 (bl guall :V [C] casiil) 4y [b] ¢ aall JSil ale i [a] :[3] Jei
Al duse i 368 . Todiscaudata gsill die 4 gdall L) :D1-D2- D3 (4385l
.x1004udalal)
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Jumiall ¢138)) & dabiad) elaly ulS Ll Dinophyceae <l sudl <
e Gy Aubal ghle alida & T.discaudata g5 J& (e
sand PR e ey i 8y ([1] Jsaall [Guisande et al.,2002] il
Cels o i [Valeria et al., 20200158 [1048] 2all Jawssia &l Cus ¢ aal)
il s (Jimte o138 AgBI 435l Bacillariophyceae <iyshial g s
als g5u Cryptophyceae b s 4 (Lukasz,2020]12 8 [402] 222} Jaus sia
o« Ceratium horridum gl Jawsy .lop [184] slaxi Jausie go claid
[214] saall banssio &y Gum ¢ nall b lagns Y15 cJumiall ¢13a]) i)
sl Al s s cl)gaiall 4l ([Battuello et al.,2017] 1y
3% [206] aell & LAY 23l L&Y Lugidl coscinodiscus granii
.[Tomonari et al.,2019] . [Cornils 2014] [1]J s

558 A T.discaudata  gaill A3 cidal) culSd Al Aalal gllgad) sl <[1]0 g2l

LAyl
e b gia 5 guall dal) g5
s 38
L o
~214 Dinophyceae | Ceratium horridum
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https://www.algaebase.org/browse/taxonomy/?id=4341
https://www.algaebase.org/browse/taxonomy/?id=4346
https://www.algaebase.org/browse/taxonomy/?id=4346

-Temora discaudata [Giesbrecht,1889] s sl g sill Alial) ciskall

Qs Adpaal Akl oLl & Copepoda: Calanoidads,

201 Dinophyceae Ceratium lunula
187 Dinophyceae Ceratium palmatus
179 Dinophyceae Ceratium vultur
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107 Dinophyceae Prorocentrum
micans
76 Dinophyceae | prorocentrum
minimum
20um
84 Dinophyceae | Gymnodinium nelso

ni
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-Temora diﬁscauﬁdata [Giesbrecht,1889]s <l g ill A1l Ciukll
il Adyaal 4kl sl A Copepoda: Calanoidads,

Bacillariophyc | coscinodiscus granii
€ae

Bacillariophyc | Bacteriastrum
eae furcatum

Cryptophycea | Rhodomonas salina
e
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