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Study of The Effect of Light on The Structural and Electronic
Properties of Phenol and Some of Its Derivatives

Abstract

In this work, the effect of light on structural and electronic properties
of phenol and some of its derivatives (meta and para-nitrophenol)
was studied in the presence of acetone as a solvent using Gaussian09
program and density functional theory (DFT), using B3LYP
functional and 6-311G++(2d, p) basis set, because of the high
accuracy of this method in relation to the results obtained.

Initially, the optimal structures were determined in the ground and
excited states, and the structural and electronic changes of these
compounds were studied in the presence of acetone as a solvent. A
small change in bond lengths and angles was observed, then the
optical properties such as absorption energy, fluorescence and
phosphorescence emission, and quantum yield were studied. The
most photoactive compound was para-ntirophenol, then phenol then
meta-nitrophenol. And IR and UV-Vis spectra of these compounds
were found.

Key words: phenol, quantum yield, fluorescence, phosphorescence
, absorption energy, density functional theory, optical
properties.
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Egap (€V) 3.9307 3.1530 2.5187 -19.79 -35.92
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Eactivation (EV) 0.3554 1.4457 0.1077
glntersystem Crossing (EV) 3.4724 1.4429 1.3229
() 0.07 0.40 0.042
¢F 0.93 0.61 0.47
¢ 0.13 0.68 0.09
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Effect of the nature of the medium and
the concentration of the solution on the
electrochemical reduction of
benzophenone by the polarographic
method

Summary

-The polarographic study showed that benzophenone is reduced to
(diphenylmethanol) in a moderate aqueous medium with two
electrons at a half-wave potential (-1008.57 mV).

-The kinetic study of the reduce reaction showed that the reaction
takes place by the diffusion mechanism.

-In an acidic medium also, benzophenone is reduced to
(diphenylmethanol) by two electrons, and the reduce potentials shift
to the most positive values.

-In an alkaline medium, the reduction occurs with one peak
corresponding to an electron and we obtain a free radical

Key words: electrochemical reduction, polarographic, mercury
electrode, reduction potential, diffusion mechanism.
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Potentiometric determination of
Sotalol hydrochloride (SOT) by Carbon
Paste Electrode (CPE)

'Kaleem Fayad ?Dr.Basheer Elias
3Dr.Mouhammad Jamal Al-khateeb

Abstract:

A new Carbon Paste Electrode (CPE) for Sotalol
hydrochloride (SOT) modified with complex of Sotalol
hydrochloride (SOT) with Phosphotungestic Acid (PTA) as
electroactive material was prepared. The best performances were
obtained by carbon paste electrode with the composition graphite
powder (48%), plasticizer (48%) and SOT-PTA as electro active
material (4%). This electrode exhibited a linear potential response
to Sotalol hydrochloride in the concentration range (1.38x107'-
1.38x10*)M with Nernstian slope of 30.332mV/decade, detection
limit of 1.33x10"M and response time 15sec. It is suitable for
Sotalol hydrochloride determination within pH (4.31-8.42), and
performs well about 56 days. This electrode is selective for Sotalol
hydrochloride over a large number of metal ions and Excipient that
expected exist in medical sample. Described carbon paste electrode
can be used in analytical measurement by direct potentiometry for
determination of Sotalol hydrochloride in experimental and drug
samples.

Keywords: Sotalol hydrochloride, Phosphotungestic  Acid,

Potentiometric, Carbon Paste Electrode.
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Aaladl gylusall glsil ST gaa) (CPES) (sl disans (g)lue il
G bl ) bialadl S Akl Bl ae cpaleal ) ain Al le s
adll 35l sae o el Aigane Caanal N (Gl ey sSild
Glsall o aaell Ayl Gl 3 Leadiudl ol ST e dpalal)
[1,2] claadl;

Aila5eS sl 5 A6 Sluaall () oSl Lignae (g)lne ai
Lgara e 2 (@l e 2aa g5 s diny sl Adams allad) 228 Cua
Jsl s Cua ((DME) il Gl (e 0o Shay olS g3 «CPE 50
oo Al g g LS [Blassisasn oo TML ae Codlall (0 101 zher (5me
S S e Same paes) (558 CubeS ae Cudhall zhar S Asaae (gilus
Cusans (LilaeS Allad 3aleS iie) g3l indlall cliakall e Yo (a0
.[4] (CPEES) Ll ¢S Alaill (50,80 disana (5)lusas (5)lsall 038

saae (glue Laay sty (8 ) osSll Gaalae Crand Claglall s
[5] (CMCPES) Lbas dlaaall (5 S0 Ligana (gyluas cllanall e 50SI

lyshs s Digmna e Jof e Jae Eilal 320 Kuwana Hlladl o
Js P e sl Bigmae LS5 8 50l Wl ladi sl Jlaoh
6] dusac caay digandll

O pnaall 5)Sl) Dgana (g e Nelsons Cheek Glialdl =) clly aay
(cadhall 36 o Ry clesane Gl jan) B iaae Shes cudly
g Jladll WS DA e Aygie g ysel Jalgill Adylall 5 (g punal) 138 padiiuds
[7] (Sub-nanomolar level) e 331s.l
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lall Joawill ddassy 44,0 Ravichandrans Baldwin e JS calag &
o2 ailady Giliia Jsupas Aisanall Sy () 1S ABlaly ()8l 4l
.[8] Bulk- modification <uaw il 8 panall 4350 < (g5lusall

aliday dpaeall lpdl e Baall paadl Gl ilae (g)lue Creadlil
sbad)lSs Jols nsns Jslsilngy) liall cliadls lgies Al LSyl
(S PR

&6 12017 alal WHO Zudlall daall dabiie oo syolall il L,
ae G ey allall eladl puen 4 ligl Gl sylaa 3 dle gl) 2al) )Y
Clud e Gl e Laalll ldgll e Gsty (bl sda e dealill sl
el V) el agasd Aewd sde 17.7 sad ol Cua LAY Gl
ol b iy ) ) gsane (g0 31% ey Las 2012 ple A Al
e s 3l Alla Gsale 7.4 Ciaa Gl G g pana Joal oy Ansi olall

[15] il Akl
sl 50 Jaltigadl Jha Jaial) Ll (may e’ Lin ) (G L Dl
LosoS) lae (5)lae alaziul;

IS8 lsd sl Gl (sl (snmsa o Ble tulslSgiua Jslligu
Loall ellay (308.83gr/mol) dsipall 4 (SOT Japlls 4 ey eladl (& 2a
raliaddll M‘} C12H21C|N203S :dAA.AH
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) @/& e
Me” M Hl
H

N-[4-[1-Hydroxy-2-[(1-
methylethyl)amino]ethyl]phenyl]methanesulfonamide hydrochloride

350 GaldY) 3 sl me Jltipadl ) luball (o el el
ol Lash Laimny (e Aullall Gl Caliy dlplly o)) Cilies

Gealad) 3 sl Jltiadl ) el dubia dipl @)k
2335l (Crg asee Glo o1 alle AL Lahe flas S0 Ay sl Ll Y5
Juiisisdls (BOMM)  agasall dolal Clivg e Gl diaie sk
227nm 2ie ikl il hala 0.8mL/MIN fa Jaa <(90:10 V/IV)%
S sl aa (1.8pg/mL) Sl asg ¢(5-100)pg/mL dudadll Jlae o\
e la i) il Sl le 30% 5 paes 4 lisd) Ja &5 .(1.8pg/mL)
.[9] (98.92-99.65)%

e 2l Gl Jladdl b ahalSsne Jellisudl el Lk i)k ok
ain ol e 3elsna Jallisdl Jeli e bl Golal) Saal) aliaial
il Ghall aaas 2.399NM dase Jsh die (sl e dauy 8 530S
Ta aady il Tl Glie 5 sl Jlisall oSl ol
Gal s eJiS anndl (Ssals ubsiSesam Jallisadl o bl siaall LalsY)

A il 3 IS, e Jlipedl e dalla CalS; ikl das o
[10]
& (SOT) absiSynn Jollipadl il Appglis il il Ciansh

dase Jsh aic el 8 SOT I o5l cad L Apil Laudllly Al Gl
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sy 0.37ng/mML il as < .235nm 5,00 dase Johay 310NM ol
Oe DB aaaty madd Adle duliay A3yl cwia .1.08ng/ML oS oS
B2l ae lgle Jpanll & ) 8l 45)le cady i) L) 8 SOT
BIS 805 G s G5 Ssa (Slany) ddaill cadly cdsaayall As¥anal) a3kl

11 oyl

A Fn8 e e ahslSene Joltiall Sla$esl) bl ()
ilee Play ((pH=T74) Slawsd (A5 5 bl Gaihall 2uSsl Gl Jame
SLay) JeleeS A jall clabaal)l oany aaat dadd aaly dad Cyels 3.8Y)
bl Jaws «(7.57uM) @ o o ddadl) Jlm) Jalaag
Gl b ahsls s Jelligadl il plasy Zighll cid (0.1-2.24)mM
L12] sl aall e 5 48050

(Crave)Jshad \Slls  (SOT)Jslisad)l  Guedl dsiseSl dgyylll i
Sl ) e adieall Sl gl slasiuly ((Beta)d sl swStlls
PVC Judll 368 axxia 3 (REiN)assise¥) Dliyys (TP) il sdusgd (many
Al Bpmaaal (glse Ay Y1 il (DOP)eYUl) JiSy) Al e ke 25as
«(Beta-TP) a=all 50.08mv/decade :Wjaie Jser  dfiwiy  dpgeS
«(Carve-TP) aixall 32.35mv/decade «(Sota-TP) aix.ll 33.7mv/decade
Chpalal (107-10)M ddad <¥laa .(Cave-Rein) sl 33mv/decade
Llaiul e cdihaall A4yl e dygac Yy dygeac sale 11 JAIS Ga)) Ll
bl b (pPH=4.5-8.5)) (e guls Jae e (30-40)seC Cm sl
Dl ol gl dall (e (gHlima ilyailys <100.78% daelajinly ey da i)
131 Lpmapal) 3all 5 lie daiie geilis cadacs 31,2
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L)l 43yl HPLC oY) dlle 2Bl Lahe sileg I ddyph cuandfial
imll Jslas e 25pL Giad (USP-34 SpaY) Asd¥) Hsid e Lpnaye
Gifie Gl (A agas L(3.9mmx30cm) dhe glag S asae e 2alilly
Jaray (9:1) Jastisinds Sliwgd )y e Daie sk sasiuly A=238NM i
[14] 1.5mL/min &

séiagl) Ay i .2

e g) (B AalaSesl) FhLD alasial Agen o 4diea] Gl iy

odgh LAdls Slues dppad Glue (8 ahlSsrne Jsllisl paas 8 s
Sl VLS LS i) ) ALaY saiee sieal ) zlad ¥ Akl
Jal (e 5p8le AiseS Al Adppla ol ) i) 3 Gaagy O Al alga
Glinkil) ey ehal 5 cres Yol Lapad Slie 8 2 oa Jsllisad) yaas
« pwanall (gl aladiinly Al el 8 )10 50 ol gl sl dleal)
&) (gihag dsa .3
35l Alle g Abdanll Aol (e Aediiosl) dsally (ol aan i€
A5 e sl e (Particle size 95% 325mesh) Judle . @
.QUALIKEMS

.NEULAND 48,5 ;30 99.0% 455& SOT a5l onm Jollises @

.MERCK 45,2 (10 99.0% «i5ls (PTA (fisilll sinsd (aan @

.BDH 48,5 (14 99.5% 435 (DOP iyl JuSl s o

.BDH 48,4 (30 99.0% 435l «DBP <l Jig S o

FLUKA 4855 (10 99.5% 435as (TBP ilawgd Jise (G @

.BDH 45,4 (30 99.5% 434 «Paraffin Oil ol cuy o
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:Adlially milist) .4

:(SOT-PTA) AsN o) Shaa ypaai .14

SOT ahsall saledl (e JSI (1x102M) 58580 Lslie (lile Nslae 75
el s ¢(3:2) LUV dawty PTA usill dud aes CallS
(L) ol 53) 2Lzl ) Juad &5 ¢(0.01M) sWll 55K (mea (g
Lain o5 dal) Bha Ay B Ciing b Ay e il S s Ll Juey
g alih o hesleg S aisl gl L DY) dlas Ll 3pe Gaia
osb ahaaiuly 4385l Akl o sl Sl Jslae dpeaty dalSlhudl
slogdl 8 aail Akl S5 (DMSO) Sl Jise (AU (e dlyaiia Caa
) Amadill 35 AadY) £luae il Cuand maaly JO0 Al el s
A5l g ill) daall a By daly dgag

) Gl Ay jumad) el 8 3asagall Aadagll el e oSE 3
Sixall IR I Gl el G cainally CadlSlly 305al) 5alall (e JS 6 )penl) cuni
NH," 8 N-H Llicl U a3 3430cm™ vie (alsicl dlac gl
Sl (1) ISl edays o(1) dsaal 1614em™ vie Lo dle yaa i aliaial
Glbac an & bV Gy SOT-PTAPTASOT o IS bkl
il aglsall salall Calal 8 Lo il sdaal) Cada 4 (aliaiaY)

oalaiay) cilblas ad (1) Jgial

-1 -1
Liabi ) 5030 CM™ asall ax) CM™ Aagall ax)
(SOT) (SOT-PTA)
el N-H 3408 3430
. 1512.19
> N-H 1512.19 161447
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H3C

O K0 W0 A0 MO N0 W0 W0 W0 D 00 W 4

HN

1:PTA
2: SOT-PTA

e

SOT, PTA, SOT-PTA e JS IR I Galylaf (1) Jsa
I -NH- e lgatd gl e Sy Ay ol 2 dbeal) JSD A il 440

dire o Ulass (meall 08 Ge @) (PW50,0) 73 ee BLY) &5 'NH,
s il YD 8 e s LS 32 Ll Aoy sl 255

CHs3

OH + 2H,PW,,0,0 — »

.HCI

OH -3
(PW12040)2  + 3HCI

-3

Ll S Lulual) SOT-PTA 2 Daval) 508l cualan juians 2.4

duloally Wl Aaedl 5)S)) gales PETRY LI faia Cipad

alally B e el andl) (e 38 Ry ygally Taniliall ZuSl Z8lials LilsjeS

Fosllall Tanll (38a Camyy euLa zo3l) daa (e AP Al ) arsiineall
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da vic Aulie Bme Glo Jpeanll ta (S5 dimall A Al J
Jia iy poimnall (gpmad Gl psnll o (uSe daulyy Cibilng s
pmall 38 el Jumgl) (el Aimall 3 el el 558 & clgalan
S Mgy GlaeS Bl e (liall JaasllS)) (5me s sl

c O3S it

Ll S Aladl) 9 S0 Aganal S5 cugl) 3.4

Agglaiie Cansiys dinall (e Al Lus (ggind (lasall (o desane il
ANy LAl (05a8 Gyt Cuydg o(G/P=1) (DOP) padiasal) calally udlall (0
S e Jaall pada dieall B QS ) Jpadl s S5
Sl Aadlaal) 4 o ded el ) Ypeas S5 2k Cusy ((10°-107%)M
b zoase s WS SOT I 3855 Alall 450 Sl A jaal) 348l (p ADlall dyhad
(2) Jills (2) Jsasl

LAY (5 besal) pailad o g0 SN A gara quS 5 il 1(2) Jgaadl

Aladal) o A (WIW)% s ) il
) sl is¥) 7z g3 “alal) O Aiall
r M (sl Jaal m&/sl)d‘e&:::de "’"}.F%” ) (GJ)d j

0.9967 3.01x10°-3.52x10™ 20.836 1 49.5 495
0.9976 7.25%107-5.39x10™ 26.282 2 49.0 49.0
0.9987 3.35x107-9.76x10™ 28.808 3 48.5 485
0.9991 1.38x107-1.38x1073 30.332 4 48.0 48.0

0.9984 3.35x107-9.76x10™ 28.952 5 475 475 boP
0.9966 7.25%x107-5.39x10™ 27.582 6 47.0 47.0
0.9982 1.11x10°-5.39x10™ 26.491 7 46.5 46.5
0.9965 2.07x10°-3.52x10™ 24.294 8 46.0 46.0
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130 ~
110 - —A— IP=4%
—— IP=5%
90 - —@— IP=3%
—o— IP=6%
70 - —8— p=7%
—a— |P=2%
50 - —0— IP=8%
—0— IP=1%
>
[= 30 +
Lu..
10 -
-10
-30 -
'50 T T T T T T T 1

SOT &l el Aadall o SOT-PTA sl zasll 4uish dysiall dpadll 50 1(2) Jsa

sl Bl a3 e S Aplaal) cliatall Jsa il Alll Ayl el
A(3) JSall b LS Aisanall b 35 zg3) daad Al

33 A
31 A
29 -
27 1
25 -
23 -
21 -
19 -

17 T T T T T T T T
o 1 2 3 4 &5 6 7 8 9
IP%

S, mV/decade

SOT-PTA shaall 4,55 5l) 4pial) duaaill Ay Jral) s dualpa 1(3) Joid)
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(1) Jsaall & daimsall SOT-PTA Ss¥) sl (e 4% G of 225
LS iy Alalaa b el dplaill dagll (o Jpall dad (ol 1yl Jund)
Sl e laeds Llad Ylaw calac ]

tpal) £13) o G/P galall ) cudlal) dps il A 4.4
Gl o Lo il o oSl Dgman (gHluse 455 dpulis el
oalally Al e Adlide L (geat cualee @3 (gle iyl Y (ol
Gilsall (ol iniall Slal) )l sha) a5 ((4%) sl mal A Sy
ay «bail) o G/P=1 Gl (f Lasgl ¢ jmaall (g yuall E=f(pCsor) il
paibadll Jumdl (g puall el Cua «(5) 5 (4) Sl (3) Jsoal) anias b
b aldie] 25 Gl gl ATl Geds gl Jaaldl Jlaadl Cua (ge Allail

A€)n AL L Criacay Al5e ailad Hisedll Ciaie L 2D byl

Adle
LY gl patbad Jo G/P L il (3) Jgaadl

oS, daal

Ly M ¢ hall Jlaad 7 GIP | IP(%) | P(%) | G(%)
(sec) " mV/decade

20 1.11x10°-3.52x10™ 29.037 0.8 4 53.33 | 42.67
20 7.25%x107-5.39x10™ 29.977 0.9 4 50.52 | 45.48
15 1.38x107-1.38x10™ 30.332 1.0 4 48.00 | 48.00
20 3.35x107-9.76x10™ 29.479 1.1 4 45.71 | 50.29
25 7.25%x107-5.39x10™ 28.290 1.2 4 43.63 | 52.37
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100 -

80 -

S

5 4 3 2 1
PCsor

LY (gl paibad o G/P dpwil) Ll :(4) Jsd)

30.5 -

N
Q
RS

S, mV/decade
3
6}

3

0.8 GﬁD 12 1.4

S
(&)

Galall ) ARl aadl) dpad Ay Jaal) it Audpa 1(4) JSad)

rodlad) gsi 5l .5.4
S5 G sl aldl g Sl Aigmae (5lue Taulin o1 Glety
gmas e o) ol ASa 3 oL Ll claldl dalpal pailadl)
lSB ity Jidiall (50 )SU D ganal Sl LY Cegs lialallé 50,00
(el Aanall) Adasiill salall oyl g 6illy Auslariall AN
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o) Aglpal) lpailad 8 ddlie cliake day)f Aladinl 5 Gl Jal ol
s ((DOP) el Jsh 6 L4y o(daplly disall JSUy lpeSl Jia)
¢ua ((TBF) @lingd Ji g S35 o(P.OIl) bWl cuys o DBP) eVl Jig
Cudhally semadl daal)l e JS AiRRe G o (g5a3 Jlua B st
3805 e dgkall Gliniall Caew) & ((G/P=1) Gl G dall ciliy calall
Agsiall dandlly daall (g 4B Cian)s ¢ pmaae e JSI SOT e Baliie
O dal (e poanal) diadl B cunall ¢oyidly san e cibiald) o JS3 Al
pasiusall cpalal) sy (3leti duslial) IPYN At 585 (pale S alasinly Cam (il
(4) Jsaall B e 4 LS

L) gpual) pailad o galall goi il 1(4) Jgand

ALt ailadl) (W/w)% s Al

o i) Jaal Seall | ool | eudl &.\fjn
.9 il aa . g & ) 3 O
aglaiu) “,.EAJ\ Laal

iy M M < d mV/decade 1P p G

sec

15 1.33x107 | 1.38x107-1.38x10°° 30.332 4 48 48 DOP

20 2.58x107 | 3.35x107-9.76x10™ 26.304 45 | 47.75 | 47.75 | DBP

30 1.87x10° | 2.07x10°-5.39x10™ 24.456 9 455 | 455 | TBF

35 1.02x10° | 1.11x10°-3.52x10™ 24.786 5 475 | 475 | P.OIl

Jse g G805 Saa Jhael DOP palall alasinly sl (gpusall of aadls
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4 o dad el U Yseay 585 OS e el GlE 5 Cun ((107°-107M)
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ane hd b glell aidl e i gkl el
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Ala ) SOT-PTAL%SE (s el uliall 0aSll Jsaagl a DU a3ll 204
W3S dallae waad sie Gaial) () 3 ols chaedy Ailise pladinly i)
Al 15 ge SOT I e (2%107; 1x10°)M ke

Glldy ¢ Sl ddline Jallae ae (G 4li die (5 peal) dilatiad de s Cayd

Jib & 2x107'M 2385 Jslas 3 SOT-PTASE zjidl (gpuall wumasn
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Jsad e o du Lae cJaal) B 8 monly palidl Jpemn Jin T Jand) (305
Sy SOT-PTASE sianall (srudl pae o 23 candaw Cighi dadii (5l
o SE s 95 lag EDE ) ine e g pmeall plasily @lldg el 8 a

{(5) Jsaadl a4y Ll Jaall dad

hiall LSl e (101) Asbae A aladiul 4l ) La sy jaey

oo Al sale) DA e gl aa) gyl aladind e WS G KU A sl
2 el Jiay gk Lganall o 40aS zhatul 2oa e ohead Gpb
Ba e Aaall ol Digana (gl aal o8 lay gl mhan Hsels Jia

gadans 30003 Gl Lagae Sy Lelaind de s

sanal) gyuall g1 o Jard) cpaj il :(5) Jgaal)

M ¢ hdl) Jaal) mV/decade «Jxd! Jard) (a5
1.38x107-1.38x10® 30.332 1h
1.38x107-1.38x107 30.398 1d
1.38x107-1.38x107 29.978 2d
1.38x107-1.38x10° 30.288 1w
1.38x107-1.38x1072 30.176 2w
1.38x107-1.38x107 29.909 3w
1.38x107-1.38x10° 29.619 4w
1.38x107-1.38x10® 29.507 5w
3.35x107-9.76x10™ 29.332 6w
3.35x107-9.76x10™ 29.163 7w
3.35x107-9.76x10™ 28.930 8w
1.11x10°-3.52x10™ 27.688 9w
2.07x10°-2.56x10™ 25.846 10w
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30 -
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S 29-
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S ‘ S =-0.0281T + 30.957 °
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5 2751
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L) Jaleay (S=-0.0281T+30.957) Aasiiasal) 8all ) ans ) (s
Jeal Ll hal)l Jalaall e dagiiad) 4Dl & Judd) Jay Cus ¢(0.9855)
JS vie EO dauldll clisel) o cia] LS amV/(decade.’C) sasls dS/dT
b Aamsall EO=f(T) 4l Lily i) & (pCsor=0 Jal (e b 4o
(11) Jea

90



Gubdl) Jlan dane s (bl ppded Al als 2022 ale 15 il 44 Aaall ) dasls Alae

202 -
200 -
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196 -

Z 194 -

k192 1 E° =-0.2667T + 206.27
190 - r=0.9983
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sl gpuall ol ¢ asl) o B)al) Ao Ll (1) Jei

Jaleey (E=—0.2667T+206.27) dagiiasl) d8Mall Ll ans)ll (52
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diad (aliddl Juy «(MV/PC) saalsy dEYdE (bl Gsbedll Jalag) ()5l

o Lo @ phall lass e Jae pan Bhall Ay (el B G e
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o Dl g il Y Gl shaall A3 Y agm 3 A (el AT Aoyl
cpsal) Jsladll

:SOT-PTA (mall iyl .9.4
g KlsagtT,SOT—PTALL%SE@mw el Cload Gyl (el Ak cad
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(as07=9.091x10°M) 2385 Jslas e Jpasll 28 SOT (10°M) Jslas
S Cinl 5 (EZT4.3MV) (al dad ilals oimadll (gpendll il plasily,
s 3SH ails SOT Jslae (e 0.3ML Al 3y Jsladl i
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(AE=E-E=0.7TmV) 5l dad 8 3250 laia ol ((E'=75mV) aoa
Jallae aaf 8Ll SOT A Jslae (e 508l @8l Jlasinly Gl Jaall S
Ol Aed g linl s SOT I Glie 3 Ll adgall cligh) o LSyl

4.:131_911\)“ C'_uh g dp dalaal) 3aldl ).45)4 Al ‘.A..\.\S‘—J c(07mV) )\.JAA.}

pot,SOT-PTA4%SE
SOT

ot_ @g—ay
KRy = -2
* “*AB

Al Ty bVl LSyl o caling slas SOT LK

apg
& SOT I pe 2ag Al Al clSpally bl (s 8l ()
s AsaSll ASEY) Culgi af (6) Jsaall Oy A auall adlaas

gyl Aigmall LS yallg

anal) (g pmual) AIAT L gasl) AN Cilgh aal 1(6) Jsaad)

Kgg.tl'.SOT_PMA4%SE M\ 3ol Kls)grthOT_PMAll%SE &;""S‘ 3ol
1.17x10°° ca® 9.67x10™ Na*
3.39x10° Mg 1.20x10° K*
1.52x10° Mn?* 1.67x10° cu®
2.03x10° Pb*" 1.79%x10° Ba®*
1.26x10° zn* 8.91x10™ cr®
1.41x10° NH,* - JeSsle

- 298 - Jsish

- Jsidla - sy

- QL) 3 ) - Jolled) Jiisa (oS g8
- 80 wly g (Ass - A

- sl - Jolleal) cpallio S g S
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Caddie JS Guady puaadll el o e &SN Culg a8 Jo
S asm Gl caddly oJslaall 3 lasas dla 8 daslall Gl Gasd
s g el 4050l 5oLl (ool A3l g paal) CligdV1 Aydghiy A€ pag ama O]
(el S b Leadually Al 4 gmal) LSl olad Cuainy Y 4l LS
SOT I saldd 5l & el (g pusall i) ¢Say Juillys
t panall g puall Lldadl) (ailadll .10.4
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(7) Jsadl
SOT I iilally panall gpuall 4bdatll Laibadd) :(7) Jsaadl
SOT-PTA4SE anall (5 puall
DOP Calal)
4 IP (%) 4w
1.1 G/P
1.38x107-1.38x107° M c(addl lal) Jlaall
30.332 S(mV/decade) « Sl
0.9991 r By Jalaa
1.33x107 M (s aa
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: planal el alaiioly Ao il Ay ) Ay 483 Ads .11.4

SOT dusyaadl salall Gt Jal e dajital) digylll daay 483 paail
& cadmal) it Jlaall o W15 o Alaall (el o e gana iy
GlLaY) Ak, (Coor=10(E196:94/30.332 Sl il ik cid
osad Jaxl) &5 580 Jausie 32) Cy dilaall o IS 585 a3y lenl
(8) sl b LS il dilan¥) dalladd) cuppaly e

\ginnag Ao iall iy ) B3 Al :(8) Jsaal)

4 ) Ly 43y yh 8 pdileal) 43, jlal)

AN
ssnall 8 sl g | AW

R% | RSD% | SD*, M FA Y Ros | RSD% | SD*, M " M

M M

100.80 | 2.80 | 1.41x10®| 5.040x10" | 100.86 | 2.58 | 1.30x10® | 5.043x10" | 5x10°
101.26 | 2.23 | 1.13x107 | 5.063x10° | 99.92 | 1.98 | 9.88x10° | 4.996x10° | 5x10°
100.90 | 2.16 | 1.09x10° | 5.045x10° | 100.38 | 1.45 | 7.30x107 | 5.019x10° | 5x10°
100.80 | 1.53 | 1.54x10°| 1.008x10* | 101.10 | 1.13 | 1.14x10°| 1.011x10™* | 1x10™
99.98 1.27 | 6.35x10° | 4.999x10* |/ 100.36 | 0.87 | 4.35x10° | 5.018x10* | 5x10™
99.86 1.03 | 1.03x10° | 9.986x10™ [ 100.90 | 0.42 | 4.21x10° | 1.009x10° | 1x10°

lad Gaed Lo gie®

O pmadl gyl alasiuly il Joladl) gaa SOT ) apass il Js
RSD% (ssiall suill (5)lmal) Cihai¥) jslat anel Glilat dlgie 4 jidall day,kall
il R% dela i) slad aaaly 5x107M 585l Jal (e 2.80% sl

MJ‘)H‘ RS 2;..4} 43 JS_‘%I Laa 610126%
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20mML leal) auialy SOT (e sl dusing Le (IS5 A8y Dig )30 DS (3 gnnaall
3 382 10 3ad whbline LA o an (S0 CSay Candes «Jsilinall (1
G5 sl e QL bl Juds 26ML das eaa )50 G52 Jslaal
Ll ddlall Dl el AW Gliall e sl a3 & dals,)
100ML daw pens (Gysd & kil

pmnia & SOT I yans Jal e Aajiial) dseSl diphal) il
LB Jal e Lesdla (20 Abadd @llyy puanall (gl plainly 4Yauall
Cililay) ik ‘CSOT:10(E_196'94)/30'332c.,5):ﬂ‘ i) Ak Al

Ayl

S Ailaay) Al s LS bl dilasy) dallad) cyal

Clan sy ([14] el Gkl @iy Rl lle Jpmall &

Ghhl 5 on Sy (38 2sas a2 Gl adll U5y (Fotest s t-test oulasy)
(9) Usanl animgs Lo 13 ciariioual
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(CPE) 28l Ligana (5 s pliiiauly 4 gasl) 48y yhlly (SOT) sl gt J sl gaad) Cppns

dnayally A sihall (i phaly Asilsal) QL) (A SOT ) aat :(9) Jsaad)

Lnapall 43y dajilal) 43,
= — = suladl) | AV all sl
[14] A jlaal) ALY 8 pilaall ARy lal)
100.68+0.94 100.90+1.46 | 100.96+1.17 | R%+SD?
1.01 1.10 1.17 t-test” 80mMg Sl
2.43 1.55 F-test”
100.81+0.98 101.38+1.94 | 100.81+1.11 | R%=+SD
1.41 1.27 1.30 t-test | 80mMg lual Jliges
3.90 1.29 F-test

96

NSEJIES JETENS P!

-l sue 4858 (e (B0)MY Asilse Lalil ©

el 355 (30 (BO)MQ &2 bl




Gubdl) Jlan dane s (bl ppded Al als 2022 ale 15 il 44 Aaall ) dasls Alae

FE U

[1] Kalcher K., Schachl K., Svancara 1., Vytras K., Alemu H.,
1997-Recent Progress in the Development of Electrochemical
Carbon Paste Sensors, Scientific papers of the University of
Pardubice, Series A, 3, 57.

[2] Vytras K., Kalcher K., Svancara 1., Schachl K., Khaled E.,
Jezkova J., Konvalina J., Metelka R., 2001-Carbon Paste
Electrodes in Electroanalytical Chemistry, Electrochemical
Society Proceedings, 18, 277.

[3] Adams R.N., 1958-Electrochemistry at Solid Electrodes,
Analytical Chemistry, 30, 1576.

[4] Vancara L. S., Vytras K., Kalcher K., Walcarius A, Wang J.,
2009-Carbon Paste Electrodes in Facts, Numbers, and Notes: A
Review on the Occasion of the 50-Years Jubilee of Carbon
Paste in Electrochemistry and Electroanalysis, Electroanalysis,
21(1), 7-28.

[5] Adams R. N., 1969-Electrochemistry at Solid Electrodes,
Marcel Dekker, New York, 26-30.

[6] Schultz F. A., Kuwana T., (1965), Chemical and Biological
Sensors and Analytical Methods I, Electroanalytical
Chemistry. 10, 95.

[7] Cheek G. T., Nelson R. F., 1978- Studies on the Polythiophene
(PT)/GC Electrode for the Determination of Some Metals by
Differential Pulse Anodic Stripping Voltammetry (DPASV),
Analytical Letters A, 11, 393.

[8] Ravichandran K., Baldwin R. P., 1981- Carbon Paste Electrodes
In Electroanalytical Chemistry, Journal of Electroanalytical
Chemistry, 126, 293.

97



(CPE) &8 & gara (5 paua al2iiealy i gasl) 48y shally (SOT) 1518 g0 J g gual) (s

[9] Abdelmonem A. A., Gamal R. H., Hashem H. A., Eman B.
A., 2016-A fast stability-indicating HPLC method for
determination of sotalol hydrochloride in bulk powder and in
dosage form, Main Group Chemistry, 15(3), 209-219.

[10] Zhuk Y. M., Vasyuk S. O., 2016-Spectrophotometric
determination of sotalol in tablets, Farmatsevtychnyi zhurna,
1, 49-55.

[11] Ibrahim F. A., EI-Brashy A. M., El-Awady M. I., Abdallah N.
A., 2019-Development of a validated spectrofluorimetric
method for assay of sotalol hydrochloride in tablets and human
plasma: application for stability-indicating studies, Open
Chemistry, 17(1), 64-67.

[12] Hossein H., Nasrin Z. S., Naghmeh S., Khashayar K., 2013-
Electrooxidation Behavior and Amperometric Determination of
Sotalol on a Graphene Oxide Nanosheets-modified Glassy
Carbon Electrode, Current Pharmaceutical Analysis, 9(3),
291-298(8).

[13] Wassil A. A., Farag A. B., Moukdad F. A., 2007-Polymer
Membrane  Electrodes  for  Sensitive  Potentiometric
Determination of [-blockers, Drug Development and
Industrial Pharmacy, 33(1), 57-62.

[14]. USP34, N. (2011). United States Pharmacoepial Convention.
Rockville, Md, 4265.
[15]. WHO. https://www.who.int/ar/news-room/fact-

sheets/detail/cardiovascular-diseases-(cvds)

98


https://www.who.int/ar/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.who.int/ar/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)

S lan) dmif a3 3gena BAS 2022 ale 15 2l 44 alaall Gl daaly Ay

ddisyhy AIBOj3 0g-1iolll il yga £ Likaaal
dagriall dailad diulysg S yisduoll casan yill
** S lan) deud adly) ¥ 3gana BaiS

Eag) (aile

e i) Ak (AIBO3) assial) <l (S50 juiaad duhall o2 (4
sasns AINO3)9H 0 asial¥) i mle (o Uil il
CSHall ppaady L G casiised) 2S5ome dasiuly (HaBO3) sl
o Jyanll Juaild) 3hall dap0 paail diide Hha Clayd de sdaiy
(X = Al 228 Lldasy Zaslll culygld) Ay 5 (e dysllaall clyli)
(IR) ehpeall caati dudlidang ((DTA) Laliill gl Jidsill jles 5 Ray)
Bha Clay oSl JSE il cuelils (SEM) mulall g S eaalls
LBl Ao gene @ Aol A sas CundlCl Jaai e g ysld) 4y daddie

. R3c 2l

Alide 23S (AIBO; ¢asaial¥l il ygn o sidal) quam ill s 4alida cilals

s mpmen —all Axala —aglel) AC - oLl and — Aggpiac DU o el A o)) 6K Alla (*

s —men —Ciadl daala —oel) K — p Lol ol 8 Aysuae M o Lall Sl (*#

99



4 i) duailiad Al o g & fidal) cas il A8y by AIBO; agsial¥) il g glikal

Preparing AIBO; By Co-Precipitation
method and studying of its structural
properties
Kinda mahmoud*, Ibraheem Ismaeel**

Abstract

In this research, the compound Aluminum borate (AIBOs,)
was prepared by Co-Precipitation method from Aluminum
nitrate AI(NO3)3.9H20 and boric acid (H3BO3) using solution
of ammonium hydroxide (NH,OH), where we prepared the
compound calcinated at different temperatures to determine
the best temperature to obtain the required crystals then
studying the crystals by X-ray spectroscopy (DTA), (IR)
and scanning electron microscopy (SEM). The results
showed the formation of the compound at relatively low
temperatures and its crystalline structure of the calcite type,
which is a tetragonal structure with R3c space group.

Keywords: aluminum borate, AIBO;, Co-Precipitation method, mixed oxide.

*) PHD student, Department of chemistry-Faculty of science-Al-baath university
Homs-Syria.

**) professor of inorganic chemistry, Department of chemistry-Faculty of science-
Al-baath university Homs-Syria.
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&b bals Lolaal apmaly) JU a8y (488 4, SN clelially diloadl)
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) salal (sl Taaill b5 Lsliy el o Al DA e i

+(P2yyc) baatll (o A8 Sl Ac sanay

oelaill Sy €y juaaty (AL Seyhun Kipcak, 2015) calll 26 Ly
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9 78.21 | 39.105| 1 2 2 3.506 1.535489
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A Dynamic study of watt(l1)bar
mechanism and double watt(11) linked by
two joints

Abstract

Watt(l1) machine of the second model can be

considered as an important machine that has special
importance in the field of mechanical engineering and most
important in design engineering.

This paper introduces a dynamic study through two

ways ( kKinematic energy theory and kinematic
momentum theory ) for watt(l1) machine and the resultant
machines of merging two-watt (I1) machines, which
responding to the third model .

Through which we achieved the same results by

getting one differential equation ,which in turn
corresponds with the existance of one free parameter that
determines the movement of result machine.

The importance of this study consists in obtaining more
production and less time .

Key words :

link two joints -Elastic Hinge-Movement-watt(I1) bar mechanism.
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