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Accounting Indicators Affecting on the Prediction
of the Company’s Stock Price Using Artificial
Neural Networks

(An Empirical Study on Industrial Companies
Listed on the Abu Dhabi Stock Exchange)

Dr: Afraa Zahlout *
Dr: Abdullah Aouban* *
Zena Khaizaran ***
Abstract

The research aimed to test the impact of accounting Indicators in
predicting the Stock price of industrial companies listed on the Abu
Dhabi Stock Exchange.

Secondary data was collected from the quarterly and annual
financial reports of industrial companies listed on the Abu Dhabi
Securities Exchange and available on the official website of the
market, the number of companies reached 13 industrial companies,
and the research included quarterly data for a period of time
spanning 7 years from 2017 to 2023, with a total of 364 views, and
the data was analyzed using artificial neural networks based on the
SPSS program.

The results of the research showed that the customer turnover
variable has the highest relative importance in predicting the Stock
price of industrial companies listed on Abu Dhabi Stock Exchange,
followed by Debts, return on assets, liquidity, asset turnover, return
on equity and inventory turnover, respectively.

Keywords: accounting Indicators, prediction, stock price, industrial
companies.

* ASSiStant—PTofessor, —ATTouNting—Department,— Faculty Of Economics, Tishreen

University, Lattakia, Syria. afraazahlout@yahoo.com

**Assistant Professor,Accounting Department, Faculty Of Economics, Tishreen
University, Lattakia, Syria. abdouban@yahoo.com

*** Postgraduate (PhD), Accounting Department, Faculty Of Economics, Tishreen
University, Lattakia, Syria. zenakh148@gmail.com
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gl aladiuly sall &l Jdadl (RMSE) Rootmean Square Error
LSTM s ARIMA
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QUM A) il e s ghsldlae s hglajsl e s

a5l ulic LSTM z3lais ARIMA z3lat e 38 o LI Al cilla g
and) Slanly sal) 3 Juadl claf Ll LSTM z3kat of Auydll g LS ¢ gl
pend) s olanly sl adaid WY (pend) el chin e el 8 Aals)
4y Ak i pgaad) paad Al A sl ailad e slaeVl ldid)
ARIMA 73l Guki (Kly ddgisdly dhlull LSTM zila i WS dins
Y @y (LSTM z3la ehal (e ol laeldl o (e a2l o el
& sl Alae Jeun lae ALB 1y juleey el oyl Gy )z las
e

:(2024) Cakici and Zaremba 4,7

Accounting vs Market Information: What Matters More for
Stock Return Predictability?

508 i e Asad] Y cpe rddgad) claglaall Julie Aualaad) cilagleall

S agoad) Ailay A1)

il A5 5y ST A8 0l o Aplaall lasbeall (e sl dijra ) duiall o

|

ALYl ASyyaY) saaidl Gl G Glsie el saed Glily Auhall Caeadi

ULl (ol 5 ey cagad] Sy 55 131 Jumdl (e 43550 A sena )

:\AL..a}[L\ 4&?\ ?Lﬂ\ lagy ‘_Ac AaieYh Lellstg ‘é}“‘} Lr\.n.u\;n Cradsal el

Gwaall ISl dpadll zilally codmidly sl el Jdas

IS TN

& g Lpulad) chbsd) e g Ad sl chdsadl of ) duhall cillag

Al elal Sy Gl (e GSal) e cBaad) 3l Lgd 0 ) el
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(Adlall (31,63 ol (B9 A Aa il e liall cls il Lo 4wl Al )

led s G gl 3 Al 2 3lall Milee agedl gy sl 3 Lpladl)

cagnd ) Mo e XU 2o Alal (alidily )i

s laal) ) jal) o el

Ll (e aall ) 5LEY) oSe cdiladl labal) e yaall e g3 aey
o pendl sy 5l Auhy die AL bl el ciadie] 3 du)l) ddal)
sl Lo Cowll o3 23 Cum (e cluhpal) pda cadlial) (K1 bl o)
s 12 e (2016) Arkan dubhs cadie) Gy e &) o3 g Waill g3,
lele alaie¥) (Sadl ga (Al il ST Y Jlagis cagaad) e zall 4l
kY )s clexdl) g Uay ¢ o liall ¢ Undll Zuly agudl sy 5l

LS kit aaly pld e 38501 U (AT Gluball ge yaal) gl L
hih cliall g Uaill dailly agud) ey sl e cSy ) (2014) Al
glaill agud) e sl Al a8 e alae¥) oS 4l ) cllag
D sl clgla Al (2020) khanji A ALyl o Sa)Y) eluall
S0 (Sl e sl Shisall o ) Glaasiy 201 paill IS gl
(S0 ebuall g Uaall Al dpuladd) lpisall o Sl Ay el e
Gme gl o S e apndl e gl ) AT ciluhy ceadl Ly
cagnd) a5l Dl s 4 cwndsiad a3l (2015) Robin et al au)ys
lealasind (Say Al conail) ST mpl) (Y mad) Aty agadd) dpmyy o Coangg
dglian) il alaaia) e opal aluhs @) HAT Gl 4 cagudl ey 5l
Al cliagis (2022) emally gslieall du)S Ayl 8l sall 55kt
Dby sl el Alle Ay WAan Lelhaal) dpaal) clsl of J)

GlGa) Gubi of Cua (%99 ) ciliay s A8y ddag ol duall DY)
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QUM A) il e s ghsldlae s hglajsl e s

e Ll Gl gl 8 aeally Gl e SIS jeaidg delibhaY) dguasl)
Ofiall) (g laa) aag Y lld e )l o oS0 cnillall ¢l auen e Jalil
Gl chisd) Aal (e slse Juadl dyp Ay ey Jil zisa e
Go S G ) cliag S (2022) Xiao et al. i)y deadiad) dilasy)
Cakici and 4wy cagadl a5l 4ilie LSTM z3lis ARIMA il
sl e A sudly dpulad) 3l of ) cillag ) (2024) Zaremba
0L A el Gogylall o adiny e (Sl

and) aa 5nill 46U Alaal) Ll (e saliay) L) A Al ad agle
Gl aadiud ) ALYl dpulaadl @hésd) e deseas e aldieYl
Al e Gadally elly, dggaml a8 ol Care ducldaaY) duucasl)
AW B ol sl e (B Al deliall

t Bl Gilad)

el ey 5] 9¢da

B i aend) claladl s 4a€ el sl galldl gslladl iy
Ala’raj et al. sl WS Jiall aladl 5 o)l 8 Al S Jlay) s
O] a3 bl e Aesane ol Al gl sl of (2023)
) e daat J st sy Sl allat i g3 aagl) ol il il

a3 Ayt sl e hay RS Aol Ul aadioy glul 5 2

3 lelihae Ganads A€ yaail sl GISGEN aadts 3 L AdEiaal clalasy)
dgiall allal) fale 13 ading JAealE dyie) 5y dadgiall colaall Jadad)

& . 2 oy :
(Ala’raj et al., 2021) Aeaiall Claadlly alu)
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il Geeddian cpyeindl o ) (2017) Bharathi and Geetha Lil LS
&) i Olaall Cladg Jie ASHE) e i ) Glaal) cnlS 1) Lyl
(Sl Laga Dline Ll il i A0 Gl 6 ) e it 535
Slhleadl ol digha shie ) zlas S

pell Jran 5l Aan

sailly Al Gl g Al WDle gy daupailly dphill Gluhall ol
(2014) 5 (2003) Johnson et al. (e JS Ll Cus salady)

Fimy agadl ey 5l o 3 L) 3l 20aaY (2015) Wieland sCristelli
UL au) Gl Saai (Sl aay L Agldnnl) cblall dasl 8 5L Ll
5 (2019) Awwad and Salem e JSI s .adeilly dSselually dllal

cJalse Bamy agal Glsud & Sl 5i15(2017) Erbaykal and Okuyan
Jalsall (1 Ly el sldly cAdgall laally ¢ S Sbai®Y) Jalse i
@Y ) ) ey Y ASE) aaal AL dalal) A5l Alall el
Cpisall g i L Jl oy pans salels SIS Ll sal)) Chgs g pde
s O Aaaly Bsa (1S A S IS8 pdiieall el Ll ) Al
Blgmy sl Gl Jally ¢ alall A0 elal o slaeYl L) 45,40
) Glond (3 OO Gmy) adiad ) s dage ey o (S pead)
sl A ) = 3gar OIS 13 AL cagudl) Sty gl Al e S S8y
Gllyg o) pres LY Hhalae JJlE (Sad (@oudl sladly 8y 3l e 5)08
Ll Tt 5% ALl GhsY1 Glead Sl @liis S of als o

pmaneail) ) Masls duuliall Al 3AS) b cpalaially clabudl aals)
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QUM A) il e s ghsldlae s hglajsl e s

gl iy il A dariiaal) qudlud)

Osatall lgle adiny ) Glesleall jalas aaf aal 2L Ll ) 2
D 5l Auy die A3l cluhall el Gade) Y cagadl ey 3l e
& Aeaiuall chbsall e Jea ety Led caalia)y dpulad) sl o agul
Gl sl e Mmb cgle Sy A g Uil g Ayl gy, gl
iglbany) zilally ) cegn 3 onamll 1 8 dediudl dglaal)
Dl Zila e cluhall sda cadie) Ay cAiludl cluhall G deadid
Turk, 2006; Robin et al., 2015; Arkan, )i.)xS agud)l jaun 5l saxiall
.(2016; Khanji, 2020

peedl oy 5l 3 Apiadl) Judladl alasin) ) oialll 435 cluhall a0 ae
A Al ol sall i@ (e aaall aag (2017) Sancar et al. g
Box Ji e (ARIMA) Jelsidll ¢lpaiall Jangiall I3 jlassy) &3l )58
Gan eha) & WS e sally duell Wl Jidast (1970) and Jenkins
Al-Shaib, ) W) GhsY) s Bz 50l ARIMA 73l aladiuly cl)al)

2006; Ojo and Olatayo, 2009; Adebiyi and Oluinka, 2014; Mondal
.(etal., 2014

Gilahall Crgig dadaill saa Callfy el cyels a sl aadl) ae liaY
Gl G e anly goi o adie) lgans o aiiall KA U@ ) d50al)
saa) axi Al dacanll GIE cuasia) Al (2011) Remazanian 4wy
8 caardtind ) (2017) SeNg Ay ) Yoams ¢ grinall oA 4puluy) )
el Coglad Aozl gad Laall luhall (e el gl ety Al pfial) 402))

2 Ll Al A8 3l Cangs ool o 1S 7 3laty Al DL 2 3lai (o
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Dl @ yanall lawgiall iardind 1) (2020) Islam and  Nguyen 4.
Ay Sall LS ally e lila V) Ay iaal) 0 )y CGARIMA JalSiall skl
PUA

= Aaaii ol Al il g5 5 e ey W e Al B Lae s

Lgisa 4 gl e 8 o b aiall £ 1S3 g 450 an) A5l el )3
iy dpall Jadl Jya fialll o plaal a4l e Simi (1)

el e 3l b Aarial) sl

ageead) oy 9aiil) A dsaidacall il ydigal)
dlas o (ol a8 3L AT o e Gy JSdy G el 2 ding
Gilasbaall Leaal (n pelad) o (o 335 o oS () Jualsall (e i sana
= Lede osliasy s (Sucipto and  Chasanah,  2019) duulsall
Lgagd] Oy patinsall pasy (Ally Al plaill e daliinal) Ll Pla
ol a Cayial (pSayg (g, 2018) cagud) yaun il 8 agiac Ll
e LSy Al ally Amll o g Aaay L ol ) Al il gheall
~aai.a (Padmanayana and Bhavya, 2020) Al aad))lls dule Sl
Al a3 AT Oyl (18 (s gy L e Amyl) o
3 cppnal) a8l will il Lege Sale 223 LS ¢(Arkan,  2016)
¥l sl Giad o lgha B G By (Al GLall ol 5 S 2
«(Wang et al., 2013; Kabajeh et al., 2012: Dang et al., 2017)
cagll yrw e sl 5 4 ayll o (2017) Dange et al. as S

sligll e 38, 5l 508 (Wl sae el Lealadt ul 0 Alp Wl Ay sally L

28



2024 als 14 2xd) 46 Alaall L) aplad) Adeales Caayl) daala Uaa
QUM A) il e s ghsldlae s hglajsl e s

s e Laydl Jea el coalia) a8y o JaW sy cad 4l Lgilaill
e olay A Al Wl (2016) Heryanto Lalal iuhy i ag )
Dals Ayl (1 (2019) Sucipto  and  Chasanah aas Lein cagad) j2us
o) (52 JaaaS Al il 56 LaQU A aly Ll cagadl o e Tl e
gl 30y g Ledsal Byl 3 lS, 5o LSS (2w ur B gd
O Sy 36 Lal i mil L€ a sl chlaadpall (e 2ol eyl a8 =Ly )Yy
el e e €ai i a s Ml oSy il ol ol Y el gy
AW 4aihll p<adl) e sl (Arkan, 2016; Wang et al., 2013)
J-Soell raaags 8 aals 3 S, 50 Hhalde (el 8 Gyl ac L (f
Slahall e agell iliagis a8y (Jal) Al Jlaladl sy 4,50 i)
bl 0L (2015) Tran sy Miad o) o e il L) daahll
Aol clysiall G Jaadl e Las cagd) 2ile e lay) 530 Al
Jsa lashll sda e g leal aas ¥ Sy cagmadl yr e Lage hils
Bt & IUPROWS PENYS NEN RSU. T DV S SV S WA POV RCHES N gt K
= e luse 53 ay pendl a5l 8 A xdine Ay ulaall iy gl 23a
o Aanall @l all el Ty golii w) aa gl ALAS) 8 e ) Sae e

Al G ke g
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foand) quilad)

Ll @) Gl samie dellaa¥) Luaall Gl Colal Aot o
Coil ayy 364 D bl Jae cbriall 4aegl) dlulul) @bl JLld)
(1) A Jsoally minge o LS clalaals A<,

Appanl) 3820 b Al Bilee male (1) ) s

Case Processing Summary

N Percent
Sample Training 247 67.9%
Testing 117 32.1%
Valid 364 100.0%
Excluded 0
Total 364

SPSS galing aladialy Apseanl) A ilajia £ jaaal

% 67.9 duusis Lariiusall Tnanl) A0 iyl p 247 iy pladind
Ay el B minge o LS % 32,1 Apuy 203N HLEAY ayy 117 Slikyg
(1)

alledl Ziks (DA sl Aik) i EDU o 5yla ) ysnall 4,30
e e sle ooy WA 7 SOl ddda A WA se iy o(@lsyial) Ak
Ak o€ LS (DA 2 il A b WA s i) e yisal
(2) & Jsaall e s LS (DA 3 (e dAnlladl)

(2 guand) e dae e dida JS (6 siad clisdall (g de sane ) LpaleY) A0 A0S Ul suac ands !
(2013 s ley) Jaih alal jlse (3855 Juslusia IS8 ¢ AT ) Ak (e e slaall (33 a3y
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2024 als 14 2xd) 46 Alaall L) aplad) Adeales Caayl) daala Uaa
QUM A) il e s ghsldlae s hglajsl e s

adiional) Dpsanll A8 Joa Cilaslan (2) o8y Jsaal)

Network Information

1 A o)
2 4 sl
e bl
3 d}a\ﬂ
Covariates A B o 2l
Input Layer EENA
5 Jea¥) o) s
6 ALl ol
7 Ol Ol )0
Number of Units? 7
Rescaling Method for Covariates | Standardized
Number of Hidden Layers 1
Hidden Number of Unitsi;n Hidden Layer 3
Layer(s) .
Activation Function Hyperbolic
tangent
Dependent
Variables 1 el e
Output Number of Units 2
Layer Activation Function Softmax
Error Function Cross-
entropy

a. Excluding the bias unit

SPSS galin alasinly Lyaall 4,2l Cilajie 1 jaadl)
bl 4 L A (g2l Jhll) (Hyperbolic tangent) adlall alaasn)
oalsa L oV Bl adadll Al e diiiie s LY Ll Lgnens g0 A3l

Al AL et s AR Jlsall fan dgud
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e — e €
y(c) = tanh (¢) = T + Bias

SbadY) dalea :Bias il Glydgall 1€ el el 1y Sus

ABY) asie Jysay dalall 4ouY) AN S ((Softmax) Al Hasia) & LS
Slo Al Al aand sa5 K 1 dldad) il Jlas) aps ) K dgaall
A Al daxd s Badaie la

© exp ck
yo)=v———;
2jek €XP Cj

L0 A ge silie A dmanl) A0AND Ay led) duigh) (1) A8 babadl oy
Ol oSay gAY diday dia Aidag (JaY) Adk cdlafiiall i)l (e clidal
JE A el e ST o)y clajaally edlaadl clida o ksl JSES
oS A Al 8 g AT dseac LA IS Alia L saals Aide B duac A4
CAA Aigda Ll Dl Lol G Akl i ) s ) Aaall DA
Aads ity lasleall gellad e digda cdgiall) Aludidl lily o Cileshedl) il
Ay gl saiall Jaxn Al JAsY) dids (e adll Speie el adginy zlAY)
o) z Y laiial) dalia) oy 5 lisse s23mall S8 desana a5 (YL leppn
& Cua (Lpdmll dglhg) Aplad e dpaly Al dapusS Bl e 0 Sy Laaly
Alall aladin) o3 LS cdpidal) Akl 4 s 1S (Hyperbolic) adlal) alaasu)

(1) ) bbadl & miase o LS Glajadll dak 8 (Softmax)
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2024 ol 14 23l 46 sl L) aglad) Abeales Caayl) daala Uaa
QLA AL dal e s chgldae s hghagslie

Synaptic Weight = 0
= Synaptic Weight < 0

Hidden layer activation function: Hyperbolic tangent

Output layer activation function: Softmax

(Perceptron MLP) culaall saxie dpnand) 4808 dy)laas (1) a8 Jadaddll
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oo ble ot G ety O Al cDlally Taanl) A ey KA ek
(0 oo S oY) ol daghaall jeli Cum ccilagleall ASu8l 43330 Ciljaa
(0 oo ASYY (3¥1) Basbyl) Taghadll el Lty cpgndl aus i iaddy Jlly
cageall e ladie adiyy g
goane (o)) ALAYL Leiied) Lppanll A 23001l Ladle (3)ady Joaall coa
sl ey ge

Aeaiial dpanll A #3gal gadle (3) &) Jsaall

Model Summary

Cross Entropy Error 141.984
Percent Incorrect Predictions 5.9%
Training Stopping Rule Used 1 consecutive s.tep(s) vzith
no decrease in error
Training Time 0:00:00.09
Testing Cross Entropy Error 74.489
Percent Incorrect Predictions 5.0%

Dependent Variable: peasd) jau

a. Error computations are based on the testing sample.

SPSS zalin alasiuly sl AU Cilsjia 1 Hradll

e el sy LYl il Gl Gleslae ¢(3) o) Jeaad) o
Pl il Ll ) Uasl) dady of ey Zill lials apsill e JSU L 5]
Wadll 138 iy % (5.9) el Aaje 8 Uadld) B ciady s oyl Ala e
fe penay Ajlia LAY Aigal dpally J81 Ly uY) Uas . sl e 2 3paill 5,08 )
Uajer Tus opgad & 4l zdser o ey 13 % (5.0) capll iy

RREY
Zisal s agudl e SR 6 Al il Lol LeaY) culs LS

(4)ad) Jsanlls (e ga LS Apaall 4050
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A 23 g Canen Aliisal) ol pusiall Lpnasil) L0aaY) L (4) a8y Jsal

Independent Variable Importance

Importance Normalized

Importance
Gl O s .189 100.0%
43 sl 176 93.2%
Ja¥) e ailall .169 89.5%
4 ) 153 80.8%
Jdsa¥l o)) ) g0 149 78.9%
ASlall 5 gaa e 2ilal) 120 63.6%
Qs Al o)) .044 23.1%

SPSS gabin alasiuly dynaal) A< Cilajie 1 jaadl)
LA:\ Lo Jgandl cpm

sl 8 OEE Cus e (oY) Al Laal) (A Ohsd e JSE 1
Jsl 25 Laa ¢ el duasll A8 #35ai 385 (100) aged) e
Vssalad) Gl

D sl 3 A0 G e %9302 A dpaal dggadl e JS3 .2
AR A dll Jpdl (535 Laa ¢ el dpanll ASWAN 7 35as (335 agd)

& A Gun e %89.5 A Apaal Jpal) o dilall puie 0S5 .3
sl (505 lae Halall dpuanll AS0Al) Zisad 38y aguadl e sl
LD A

D 5l 8 A0 G e %80.8 Aua Al Algud) e JS5 4

éj}!\ :\-"‘4‘)95\ J sl 3% Las cJM\ dovasll A3 CJ}M G4 ?S_HM

35




Lol dpuant) CilSuld) aladiuly 48 &) agw e 5l B 3 Jfigall Lnlaall < pdigall
(Adlall (31,63 ol (B9 A Aa il e liall cls il Lo 4wl Al )

sl & Ll Gus e %7819 L Apaal Jsa) (s e IS5 W5

dpca il Jsll (g2 Lee ¢ aiall Apuanl) AN Figai Bd5 aguad) e

R IW\EN|]

Sl Cua (e %63.6 A doal ASW) G8a o sl e K5 .6
sl (5 Lee ¢ alall dpuanl) AS0AN Z3sad B3y aguall jaun sl (8
Azl 4zl
sal) & 5 Cua e %231 L Al g3l sy e JSG L7
duapill Joil (525 Lae Qalall dpuanll AS0Al) Fagai B85 agudl raw
Jiaalad)
el Joagill &l i) das S Ul Jaladally

NMormalized Importance

0= 209 409 BO9%%: S09s 1009
[l I [l I

[ Ty |

Han ga ki |

= Mo diabi

¥ T T T
o.0s (s By ln) 015 o0.z0

Importance

Lan) A 7 3 gad Cnen Al il patiall Apl) dpaal) (2) 48, Ja
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(2030-2024) 55l DA Loxdiusall Lyl 100 =350t Ty agud) sy gl il

aall a el alall
&y J j\“
&y ‘531:\3\
& - 2024
ci.] 3 ) i ||
&y &
&‘3} djm
&y ‘;ﬂf\.“
& - 2025
& &
&y JsY
&y u_"l’:d\
& - 2026
CAE 3 ) Sl
& &
adin d;}”
= = 2027
ci: Y] i ||
eEin &b
&din J ;)“
i y) Sl
= e 2028
& &
Ve .“ d‘;}”
. e .“ ‘;.‘m‘
el T 2029
yadd iy Sl
. e ... Ebj\
BELENT Js¥)
Y ... ‘;‘u\
o - 2030
. e ... @u\

-SPSS zalin aladinly dpaall A0 Cils i 1 )
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sl 4584

D sl A0 A Jae Lplad) clyisall geald o bl iy e
a1 V) bl (3hs30 ks sl (B & Aaaal e lial) ClS A agu
LBl g e e alahys Aediisall el DAL Caliay i)

ag yman 5l 8 Lpulaad) ciluipall 550 dags Al il Cialag e
(i U8y S e Ledes S JSdy 5% (e Lgied e luall SIS0
s 5l 8 SV Y G e Jee dgal ol ) cllag LS
ey 3l Ghs b s Ben (B danad) delicall S g
Cigll 8 Lgliatie Juand e Lo saes 48,80 Al s L))
Al A oyl 48 e 25 Lee Al A8 @l oy culial)

AN agas s 5l 3 age s Apgaall el of ) oy e
5B s e 4l Y Al GhU ol sl Bem B Ayl eliall
S5e 4l «JaY) Alisha Ll dlas cJasail) abias sl e 38,4l
b on oY) Giind e A8 58 53a i 3 e e el
Slo AE 5% a0 Gy @A) Wgadl 850 e b ¢ aliaall Jlall
BLaYL cgasdl Leibaial Agha b Wohaindy (Ja) 8yal (Ll o
L lsal 3580 5))3) Aillads 36l (a0 ) Lady (3 Jsua¥) s Janal

LAalia)

PRSPV U 1| S AV R [ YW BN P N R SO N Ry S
Sla oSy Al 3hU b sl Gsw b daadd) deliall cilS,al
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el e b cSedl ey Al Ll o il e
Al laladly ciapeall Y Jie Agal) 8 dasiall 2l clubulS

ALl 8 5l ademil) Y sl ALY skl aliaY) A Jie

Robin et al. 4ulny ((2014) alle duy ae ddladl Auhall il i) o
& Al all ledadial Gus e (2016)Arkan  dulas (2015)
Anslaall Chdzal se Gun e lgne Cdlinl) LSy Gaguadl a5l
& padiuall Jiaill Cglufs cagle @38 A g Uil gais cAaddil)
Gadie) ey daidl laad¥) cslad e caludyall s3a chadie) ) gl
ae by Lgaatiind o chaags ddusanll caladll Gglad e dallal) dufal
Dr sl 3 Juadl g A8 ey Lee Apldnul) @l s
gl

iy ¢(2022) amally gslall Aul oo Adlal) Auhll il cas) e
Lppanl) S Gl leaataul 4al e (2022) Xiao et al.
e OB e sl 13 o Changs cagndl e ) b e lidaaY)
e ol e dpe L) pnael) cl€all 508 A8l cciglly agall
A3jlae AY) Aglas¥) (gl Baad Jalidl gsn bl g sl amea
Aoagal) el

gladll e WSy (2020) Khanji  auhs ae &l )l casl o
Y oosaml) 8 dextid) Ghbsall Gy L cabia) sty o elial
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Kinematic Analysis of a Planar System
Generated by Seven Bar —Mechanism

1. Abstract:

With the recent huge industrial progress, especially in the
field of robotics and CNC. It has been essential to design new
mechanisms, and study their motion in order to employ them as
robotic arms and mechanisms of special usages.

The seven bar-mechanisms took the interest of researchers in
several industrial fields. So, this paper concentrated on studying a
planar system generated by seven bar-mechanism composed of a
fixed body, two triangle bodies, 4 bars and eight rotational pivoted
joints that performs movement according to a specific path. A
detailed mathematical analysis was done. First, the displacement
equations were attained, then the equations of velocity and
acceleration were derived. Which allows the designer to know the
output path at a specified point (that is considered the special
point of study), and makes him able to specify velocity and
acceleration of this point for special dimensions of the mechanism
bodies.

The equations concluded through research, are a beginning
for studying new machines which are more complicated.

Key words: Kinematic Analysis, Mechanism, Machine, Velocity,
Acceleration.
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Slo Jsanll &y Cua dliga dlal 8 CE okl G Aildl g8 Ry W
R7g 5 R3 oseaidl gans Ry 4sidl

adaiilly al) awall s (aldl) analls G sl g B anall o lae) e
D kil & AU dalal)
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(a:l ¢ilal) e-uléj\ 4—’Jb :\J\JJJ L.ij\ 4;!)?\ Y alas Cu.t.u.n‘ LA‘C d;j\ 'é)Sﬁ At
el gobually Al Al ¥ slae (o Jpanll c¥aleall o3 Gl

Mo e doaladl e gty o g odall e Jsaanl) af g
=g Y e Adiye Ailie lla EDLE agay (i) a5 13T e aladll

sl e (6 5 o4) JKEYL Ly (A3

R;

S sl — 4 Jeal

Rs

R,

R,

Al sl — § Jea
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A6 AEa) — 6 Jedd)
rall ool 430G 28l Capnl (53 Ry catsl) 4aiall (7) JSE0 Cpn WS

A 4l — 7 Jea

:‘:45215 Jadl 4 eSid

sl AL ) ddlaal) dalal)  daas
R{+R;—Rg—Rs—R; =0 (1)
300 AL Al dileal) dilal) daxs

R+~ R~ =K~ Ry =Ry = 02
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A0 Al ZAIE) ddleal) Adlad) laad

Ri+R;,—R'¢—R’¢6—R'3—R3—R, =0-+(3)
1ol sk
Re =R"g+R"5 (4)
V) S (3) ABNal) Ll o
Ri+R;~Rg~Rg—R3~R; =0 (5)
Byl dleall gyeme e (1) 4Dl Lalinl,

R, cos0; + R, cosB, — R, cos O, — R; cos0; — R, cos 6,
=0-(6)

R1 Sin 91 + R7 Sin 97 - R6 Sin 06 - R3 Sin 93 - Rz Sin 62
=0-(7)

gl sl g)ma e (2) Wkadl Ll

R, cosB; + R;cos0, —R'¢ cos(Bg — 0¢) — Rs cos 6<
— R, cos 8, — R} cos(03 + B3) — R, cos b,
=0--(8)

R;sinf; + R;sinf8, — R'¢ sin(B¢ — O¢) — Rs sin G5
— R, sinf, — R; sin(0;5 + f3) — R, sin B,
=0--(9)
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R, cosB; + R;cos0; — R’y cos(Bg — 6¢) — Rg cos bg
— R cos(65 + B3) — R,cos B, = 0---(10)

R;sinf; + R,sin6; — R sin(fg — 05) — Rg sinfg
— R sin(0; + f3) — R, sinf, = 0---(11)

:(7)5 (6) el pans i

—2R,R; cos(8; — 0;,) — 2R3R, cos(6; — 63) — 2R4R; cos(6; — ) +
2R;R, cos(0; — 67) + 2R,R5 cos(8, — 03) + 2R,R¢ cos(6, — 6¢) +
2R;R¢ cos(85 — 05) — 2R,R, cos(8, — 0;) — 2R3R, cos(85 — 6;) —
2RgR; cos(0g —0;) + R + R5 + RZ+ RZ+ R =0 -+ (12)

2(7)5 (6) odlal Aoy

R;sinf; + R, sin@; — Ry sinf; — R, sin B,

Ry cos0; + R, cos8; — Rg cos g — R, cos 0,

B, = arctan(

1(9) 5 (8) el aany asis

2R{R'; cos(—[?’3 +6; —63) —2RyR cos(—ﬁ’6 +6; + 65)
+ 2R,R'; cos(—,B'3 + 6, —63) + 2R4R'5 cos(ﬂ'3 +65—6,)
+ 2RsR'3 cos(B', + 63 — 05) — 2R,R'3 cos(B’, + 63 — 6)
+ 2R,R' cos(—,B'6 + 6, + 6)
+ 2R,R' cos(—,B'6 + 64+ 6)
+ 2RsR' g cos(—p’, + 05 + 6¢)
— 2R,R'¢ cos(—ﬁ’6 + 6+ 67)
+2R'3R g cos(B', — B + 03+ 0) + (RD5 + (R')Z
— 2R,R, cos(6,; — 6,) — 2R4R, cos(0, — 6,)
— 2R5R, cos(6; — 0s) + 2R, R, cos(6, — 65)
+ 2R,R, cos(8, — 0,) + 2R, R5 cos(6, — 65)
+ 2R4Rs cos(6, — 65) — 2R,R- cos(6, — 6;)
— 2R4R, cos(8, — 0,) — 2RsR, cos(fs — 0,) + R? + R?
+RZ+RE+R2=0 - (14)
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Ry Sin 61+R; sin @;—R/¢g sin(f¢—0g)—R4 sin 0, —R} sin(03+P%)—R, sin 6,
Ry c0s 01+R7 cos 07—R1g cos(Bg—0¢)—R4 cOS 0,—Rj cos(03+L5)—R; cos 6,

o (15)

B, = arctan(

R,R'; sin(—ﬁ’3 + 6, —03) + RyR'; sin(ﬁ’3 + 6, + 63) + RyR'; sin(—ﬁ’6 +
0, + 66) + RyR g sin(B’, + 6, — 05) — 2Ry R'3 cos(—p', + 6, — 03) —
2RR'¢ cos(—ﬁ’6 +6, + 96) + R,R'; cos(—ﬁ'3 + 6, — 93) —

RyR'3cos(B’, + 0, + 63) — 2R;R' 3 cos(B', + 03 — 67) + 2RgR'5 cos(B', +
03 — 63) + RyR g cos(—B' + 0, + 65) — RyR's cos(B’ + 6, — 65) —
2R;R' g cos(—p', + 6 + 07) + 2RgR' s cos(—p' + 04 + 0g) +
2R'3R'gcos(B'y — B’ + 03+ 65) + (RD3 + (R + RyR; sin(6; — 6,) —
R,R; sin(8, + 0,) — RyR; sin(6, — 6;) — RyR; sin(6, + 6,) +

R,Rgsin(0, — 0g) + R,Rgsin(0, + 0g) — R,R, cos(6; — 0,) +

R,R, cos(8; + 0,) + 2R,R; cos(8; — 07) — 2RgR; cos(6; — Og) —

RZ cos(26,) — R,R, cos(8, — 0;) + RyR, cos(0, + 6-) + RyRg cos(, —

8g) — RyRg cos(8, + 8g) — 2R;Rg cos(8; — 8g) + R? + R + R2 + R3 =

0 - (16)

H(11) 5 (10) () Lanis

O

Ry sin6; + R,sinf; — R'g sin(Bg — 6¢) — Ry sin(65 + B3) — R, sin 6,
R, cos0; + R; cos 6, — R'¢ cos(Bg — 0s) — R; cos(03 + B3) — R, cos 6,

(17)

0y Al AN LS (S Jinlaall paes o it A8l B

= arctan(
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to) Gk

. deé
02 = g5 (= 34567,8)~ (18)

fas AnL) D Bl

—R, sin 0, 0, + Ry sin O O, + R3 sin 65 65, + R, sin 6,

R, cos 0, 0, — R cos O O, — R5 cos 03 03, — R, cos 6,
=0---(20)

_R7 Sln 97 972 - R,6 Sln(ﬁé - 06) 062 + R5 Sln 05 952
+ R, sin 8, 6,, + R} sin(6; + B5) 63, + R, sin 6,

R, cos 6, 6,, + R' g cos(fi — 0g) O, — Rs cos Os s,
— R, cos 8, 0,, — R, cos(65 + 85) B3, — R, cos 6,
= 0 eee (22)

_R7 Sln 97 872 - R,6 Sln(ﬁé - 66) 662 + R8 Sll’l 68 682
+ R4 sin(6; + 85) 03, + R, sin8, = 0--- (23)

R, cos 0,0, + R’y cos(Be — 0s) O, — Rg cOs Og O,
— R3 cos(85 + B3) B3, — R, cos 6, = 0 -+ (24)

aiiie Jully oyl e 8 Ry = AG, 0 op)sidll e S of daadle as

.ej.ﬁu
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‘éﬂy\ Jall (24) c(23) ‘(20) ‘(19) Gldkall S 8 gl e\d&fm\__a

0 —sin(6,)R, sin(6¢)Rs sin(63)R; \
0 cos(6,)R, —cos(Hg)Re —cos(63)R;
sin(6g)Rg  —sin(6;)R; sin(6s— B’ IR's  sin(03 + B';)R'5
—cos(0g)Rg  cos(6;)R;  cos(fs — B’ )R's —cos(03 + B',)R'5 \

—R,sin 6,
R, cos 0,

—R, sin 6,
R, cos 0,

~—

.+ (25)

t ) Jal e Jans 38L Y sl Jass

R,sin(0,—607)(R3 (R'ésin(—,B'6+93+06)+R65in(03—06))—R'3(R'Gsin([5"3—ﬁ'6+93+96)+R6sin(ﬁ'3 +65—64)))

(
\

Rg(ReSin(8g—0,)R’3sin(B’,+65—0g)+R3(ReSin(83—0¢)sin(0;—05)—sin(83—6,)R’ gsin(—B' ;+66+63)))
R, (R3(sin(6, —93)R'GSin(—[>"6+06+08)+R65in(03 —06)Sin(92—98))—R6Sin(92—96)R'35in(ﬁ'3+03—03)) ‘

R7(ReSin(8g—0)R’3sin(B’;+65—0g)+R3(ReSin(83—0¢)sin(0;—05)—sin(83—67)R’ gsin(—B’ ;+66+63)))
Rysin(6,—6,)(R3sin(63—0g)—R’3sin(B’ ,+63—63))
ReSin(85—07)R'35In(B' 5 +03—05)+R3 (ReSin(03—06)sin(6;—05)—sin(63—60,)R’ ¢sin(~ B’  +05+63))
Rysin(0,—6,)(R' 65in(~B' ¢ +05+05)—Resin(65—65))
RgSin(8g—0;)R’3sin(B’,+635-03)+R3(ReSin(63—0¢)sin(6;—05)—sin(83—6,)R’ gsin(=B’ ;+6+63))

. (26)

fle Juans (22) ¢(21) Asleall ) 52580

Rssin s 65, + R, sin 6, 6,
= R,sin 6, 6,, + R'¢sin(BE — ;) O,
— Ry sin(6; + B5) 63, — R, sin 6, -+ (27)

RS COS 95 652 + R4 COS 04. 04-2
= R, 050,05, + R’ cos(Bs — 6,) B,
— R} cos(65 + B5) 63, — R, cos 6, ++- (28)
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P ) S (28) ¢(27)clidlal) (S5 ild shuaal) alasiuly

(Rssines R4sin94> Os2 _(P>... 29
Rscosfs Rycos0,/\@,, -\ (29)

o
P S=EL N

-

P = R,sinB,0,, + R' ¢ sin(Bi — 05) B, — R5 sin(8; + B5) 03,
— R, sin 6, -+ (30)

Q = R; cos 6, 9;2 + R'¢ cos(fg — 6¢) 0.62 — R3 cos(83 + f3) 9'32
— R, cos 8, -+ (31)

fans o) cplalead) Jaog

csc(8s)(Psin(65)cos(6,) — Qsin(6,)sin(bs))
k_ R5(sin(6,)cos(6s) — sin(6s)cos(6,)) ) -+ (32)

Pcos(68s) — Qsin(6s)
R, (sin(6,)cos(6s) — sin(8s)cos(6,))

famsn OS5l ) ol i 2Ll DL o sl
w; = 0;,; j =3,4,5,6,7
le duani (24) ¢(23) ¢(22) ¢(21) ¢(20) ¢(19) sl sl

_R7 Sll’l 97 072 + R6 Sin 06 062 + R3 Sll’l 63 932
== R7 COS 07 0"722 - R6 CoSs 96 6.622 - R3 COS 03 9;))22
— R, cos B, - (33)

R7 CoS 97 972 - R6 COoS 96 962 - R3 COoS 93 932

= R7 Sln 97 9"722 - R6 Sln 96 9.622 - R3 Sln 93 8:'),22
- RZ Sln 92 b (34‘)

66



L) o glad) Aledes Gl daala Alaa
Oual) dhaa 2 Cigld o3 2024 als 14 22l 46 Alaal)

—R, sin B, 0,, — R’ s sin(B — 64) B¢, + Rs sin Os 05,
+ R, sin 6, 6, + R} sin(0; + B5) 03,
= R, cos 6, 9'722 — R'¢ cos(Bg — 6¢) 9;22
— R5 cos O¢ 9'522 — R, cos 6, 9;22

— R cos(65 + B3) 9'322 — R, cos B, -+ (35)

R, cos 6, 6,, + R's cos(f — 0g) B¢, — Rs cos Bs O,
— R, cos 8, 0,, — R} cos(8; + B3) 03,
= R, sin 6, 9;22 — R’ sin(Be — 6¢) 9'622
— R5sin g 9'522 — R, sinf, 0;22

— R.sin(0; + B) 04, — R, sin B, -+ (36)

—R,sin 8, 6,5 — R'¢sin(BL — 0g) By + Ry sin O 05,
+ R} sin(05 + %) 65,
= R7 COS 67 8'.722 - R’6 COS(ﬂé - 86) 9.622

— Rgcos bg 9;;22 — R5 cos(65 + B3) 9;22
— R, cos 8, - (37)

R, cos 6, 6,, + R cos(Bs — 0¢) B, — Rg cos Og 9;322
— Rz cos(85 + B3) 03,
= R;sin6; 9;22 — R'gsin(Bg — 6¢) 0.622

- R8 Sln 68 9522 - Ré Sln(93 + ﬂé) 8:.),22
- Rz Sln 92 b (38)

d?e,
do,>

an =

(n = 3,4,5,6,7,8) - (39)
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: ) Sl (38) ¢(37) ¢(34) (33) LBdall (iS5 cilaghoadl) Hasiul,
0 —sin(8,)R, sin(6¢)Re sin(65)R; g2
0 cos(6,)R, —cos(0g)Rg —cos(603)R; 05,

sin(6g)Rg  —sin(8;)R; sin(0g — B’ IR's  sin(03 + B',)R'5 0.,
—cos(8g)Rg  cos(B7)R; cos(8s — B’ IR's —cos(83 + B')R's 0y
/ B2y Ry(—c05(65)) — Ryc05(63) — Oy Recos(05) + 05y Rycos(6y) \
Bsy" Ra(—sin(05)) — Rypsin(6,) — Oz Resin(8g) + Byp Rysin(6;)
9.322R’3(_C05(ﬁ’3 +63)) - 9.622R,6COS(96 —B'y) — Rycos(0;) + 9.722R7C05(‘97) - eézzRSCOS(‘gs)
\ 63, R's(~sin(B', +63)) + 05, R'gsin(6g — B'g) — Rysin(6;) + 67, Rysin(9;) — O, Rsin(6s)

)

Oszs Oz s 07y 5 By oo Jomns Aald) ¥ oleal (o
ol Joani (36) (35) Asbadd) ) 5358l

Rssin s 60<, + R,sinB,6,, = R,sin@,6,, + R'¢ sin(B —
6,) 8,,—R5 sin(65 + 85) 05, + R, cos 6, 9;22 — R’ cos(fg —
0¢) 9;,22 — Rs cos B¢ 9'522 — R, cos b, 9;22 — R; cos(65 +

B1) 032 — Ry cos6; - (41)

R cos s O, + R, cos 0, 0,, = R, cos 8, 6,, + R'c cos(Bi —
0) 0.y — R, c0s(05 + BL) By — Ry sin 8, 05, + R ¢ sin(BL —
0¢) 0ip” + ResinOs Oy’ + Ry sin6, 6,  + R, sin(fs +
B))05,° + R, sin @, - (42)

t ) JSEL (28) (27)liblall (iS5 ld heaall aladiuly
Rssinfs R, sin 94> O<, (Vv
(Rs cosfs Rycos0,/\g,,) (W) (43)
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[SRELN

-

R, cos 6, 9'722 — R’ cos(Bg — 66) 9'622 — Rs cos 65 9'522 —
R, cos @, 9;22 — R cos(65 + B3) 9'322 — R, cos 0, -+ (44)

W =R, cos8,0,, + R cos(B — ) O, — R; cos(05 +
I . .2 ;. , .2

B3) 032 — R7sin6; 07, + R'gsin(fg — 6s) O, +

Resin s 0, + R, sin 6, 0, + R, sin(fs + B5) 05, +

RZ Sll’l 92 ce (45)

e Joant (il el Jasy

csc(6s) (Vsin(Os)cos(6,) — Wsin(6,)sin(6s))
~ Ro(sin(8,)cos(85) — sin(8s)cos(6,)) I
Vcos(6s) — Wsin(0s)
R, (sin(8,)cos(6s) — sin(8s)cos(6,))

.- (46)

/__\

ALl aaen JSI (gl bl a5 (46) ¢(45) Gial) (e 32l

aj = 6,wZ + 0,,a,; j=3,4567-(47)
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The effect of organic nutrition on the content
of Halwani grape cultivar leaves and petioles

of Mineral elements

Abstract

The experiment was conducted on a private farm located in
Latakia Governorate, during the 2023 growing season, on 15-year-
old Al-Halwani grape bushes, with the aim of studying the effect
of mineral fertilization and organic fertilization (the liquid
resulting from soaking Poultry waste in water, the liquid resulting
from the biogas unit) on the content of... Halwani grape leaves and
their petioles harvested in June were enriched with major and
minor mineral elements. The experiment included four treatments,
where the results showed that both types of liquid organic
fertilization significantly increased the content of the leaves and
their petioles of the mineral elements compared to the control, and
were significantly superior in their content of total nitrogen,
phosphorus, potassium, and some Minor elements. There was also
a discrepancy between the content of leaves and petioles in some

of the studied elements.

Keywords: Halwani grape cultivar, NPK, liquid organic fertilizer

, Biogaz fertilizer , major and minor mineral elements.
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Effect of capacitor bank parameters on
argon ion beam energy emitted by
AECS-PF1 plasma focus device

Abstract

In this paper, a series of numerical experiments were conducted
using the Lee code to study the effect of changing both the
capacitance and inductance of the capacitor bank in the AECS-PF1
(2.8 kJ) dense plasma focus device on the energy of argon ion
beam. The results showed that increasing the capacity of the
capacitor bank to 35uF led to an increase in the operating energy of
the device and thus an increase in the rate of ionization of the gas,
and this led to an increase in the energy of ion beam to 2.2 J. While
reducing the inductance of the capacitor bank to 200 nH with
maintaining the operating energy of the device resulted in ion beam
energy of 3.1 J compared to 1.4 J when using the basic parameters
of the device.

Keywords: plasma pinch, ion beam, Lee code, argon gas
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Lol Slea zased Jie dalsall (o apaally spalall s aia il 3 Sl
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. [15] [16]4akas

: el clial

AECS-PF1 [14J4448) ddmal) L) Slead ciall i1 Jsia

E,=28K]

FERPETA
Operation Energy

Bl (lay A
Inductance of circuit

Co = 25uF

Gl ‘5.'\,1 A
Capacitance

9 = 46 m()

daglaal)
Resistance

Vo = 15 KV

Jaadil) & gas
Operation Voltage

P, = Variable

i) T
Pressure

a=095cm

daall jhd il
Anode radius

b=32cm

bogal) b Ciual
Cathode radius

Zy = 1l6bcm

aal) Jgha
Anode length

Ar

Jadd) e
Working gas
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Al U il e s

Al ey s Ll dad e Agiall Gyl <Ly,

Azl duelghall g = 47 X 1077 H.m™!
Gaadll Job 17, Al il Caiai 17 cdagall jhad Caiai th
Al (e eda Lded (BKE) i8)a dlay el Ladll ge spaluall culigh) ¢
Seps A (e ejall 138 (Al Geus salgiall &l () LU dad (myyas
riSs ully fo el 4l
BKE = f,.PIE......... (6)

333 PIE e BKE il 3)sluas

1 2 1 u b 2
E.Nb.M.mp.vb = feiﬁln E -Zp-IPinCh
fedein(2) Zp IR
N, = — (”)pph ..... (7)

2
M.mp.vb
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Jb
n(Z 1 1
= (f_e) H . " (rp> . I}%inch . 2.e /2 . (@) /2 | U1/2
M/ \2m?.m, r? v2 m, i
1(9) Aalaall (o Lgiad 3 Vy (s
Ib

oY AR i) L C A L

) (35 Lealny Culsill bl A8 038 ~Slal,

U

- =275x10%
2V2n2(2.m,) '

P JSAIL @l (38 ADle sl

=2 75 X 1015 fe ln(%) IIZJinch 10
b = 2. Tz \ 2 e ( )

Ll 35 . el Baaly 8 38l s z(lons Fluence) dajal) culisd A sa

: s 7 (pinch duration) il el () s G () Gl Ayl

In(= 2
_ 15 fe (rp> Ipinch
Fluence = 2.75 x 10*>. M.Zeff'< 2 ) ok ...(11)
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Number of ions in beam= Fluence x pinch cross—section

N; = Fluencexnr? ... (12)

3 iy deiall 4l Glus 2y :(lons beam Energy) dajall cilis 4dUa
Al 33y Al (peca Algiall () geSls Alladll LanlIl dajall iyl

Ey = NixZesp. U oo (13)

LU A e papaid) gl U el lladl) &l Z, ¢ 1am
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:Coﬂwb \ kﬂ:\g a.l-u ).\.R.IN.“

o Julbs 35 WF 8 WF (e Gugprall Sleall QS el dans s
Dbis bl 8550 e dS Aad bl 3.9 kd () 2 kd e Slead) dais Al
By spolall o2 V1 @l aae s LoDl dcad Cpaca Algiall (easlly diasl)
1(2) Jsaall b emge sn LS i) A

AECS-PF1 jlgal) cilifise dliy dau s die &) cligh daja Cfjran 12980

Numb Beam

Eo CO | eak I inch U H

kJ uF KA KA keV 1ons EJ”
2.0 18.0 48 19 8 18E+13 02
2.1 19.0 49 22 9 23E+13 0.3
23 20.0 50 25 10  29E+13 0.4
2.4 21.0 51 27 12 33E+13 06
25 22.0 52 29 14  36E+13 0.8
2.6 23.0 53 31 16 3.7E+13 0.9
2.7 24.0 54 33 19  37E+13 1.1
2.8 25.0 55 34 25  34E+13 14
2.9 26.0 56 36 30  32E+13 16
3.0 27.0 57 37 33 31FE+13 18
3.2 28.0 58 38 35  31E+13 19
3.3 29.0 59 39 37  31E+13 2.0
3.4 30.0 60 40 37  31E+13 21
3.5 31.0 60 41 38 31E+13 21
3.6 32.0 61 42 37  30E+13 2.1
3.7 33.0 62 43 37  31E+13 21
3.8 34.0 63 43 37  31E+13 22
3.9 35.0 63 44 37  32E+13 22
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raadle Sy il o8 (he
Salls O @by Aeas 5ol Aai lpinen 5 lpeak <hlil) dad al)) o
U Al HLo ded abo))
i) 48U da 300L) canen Ladl) dcad Jalo algial () seSll 4ad 2Lyl @
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(1) JSal 8 mnge sa LS 2.2 Jailh e

2
Beam Energy
Joul
1

40

AECS-PF1 jlall cliisa eliy daw 55 e 0881 ciligd daja Ll s 1 Jsid)
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LoliiSal) dlly g Al s

GESA oy (anat dad st L0 A Doaadl Cplaall e Aludu sl &
Tld) Alayal) B bl pad lads ball o)) il dais il e
cilSy 1500 nH - ) 10 nHe @Sl el eanad s PR e @l
1(3) Jsaall 3 dsinall bl

AECS-PF1 jlgal) cilifisa dlyy oy ad ad die o) clish Aaja Cljsas 130500

Eo Lo I peak Ipinch U Numb  Beam En
kJ nH kA kA keV ions J
2.8 10.0 207 36 17 5.0E+13 1.3
2.8 50.0 163 46 31 4.2E+13 2.4
2.8 100.0 138 53 29 4.6E+13 2.8
2.8 200.0 113 54 35 4.1E+13 3.1
2.8 300.0 99 52 35 3.9E+13 2.9
2.8 400.0 89 49 33 3.8E+13 2.6
2.8 500.0 82 47 35 3.5E+13 2.4
2.8 600.0 77 45 36 3.3E+13 2.3
2.8 700.0 72 43 37 3.2E+13 2.2
2.8 800.0 68 41 37 3.1E+13 2.1
2.8 900.0 65 40 37 3.1E+13 2.0
2.8 1000.0 63 38 35 3.1E+13 1.9
2.8 1100.0 60 37 33 3.1E+13 1.8
2.8 1150.0 59 36 32 3.1E+13 1.7
2.8 1200.0 58 36 30 3.2E+13 1.6
2.8 1250.0 57 35 29 3.2E+13 15
2.8 1300.0 56 35 27 3.3E+13 15
2.8 1350.0 55 34 25 3.4E+13 1.4
2.8 1400.0 54 34 23 3.5E+13 1.3
2.8 1410.0 54 34 23 3.5E+13 1.3
2.8 1420.0 54 34 22 3.5E+13 1.3
2.8 1430.0 54 34 22 3.5E+13 1.3
2.8 1440.0 54 34 21 3.6E+13 1.2
2.8 1450.0 54 33 21 3.6E+13 1.2
2.8 1460.0 53 33 21 3.6E+13 1.2
2.8 1470.0 53 33 20 3.7E+13 1.2
2.8 1480.0 53 33 20 3.7E+13 1.2
2.8 1490.0 53 33 19 3.7E+13 1.1
2.8 1500.0 53 33 19 3.7E+13 1.1
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Effect of capacitor bank static induction
on soft X-ray yield of nitrogen plasma

Condidate Supervisor Prof. Supervisor
Merry Al hajji Dr. Alaa Nassif Dr. Walid Sahyouni
Abstract

In this paper, Lee's code was used to conduct a numerical study to
the effect of changing capacitor bank static inductance L, of the
UNU ICTP PFF dense plasma focus device on nitrogen plasma soft
X-ray yield. Firstly, soft X-ray yield changes was studied with gas
pressure changes, where the maximum value of yield was 0.45 J at
1.8 Torr. Secondly, reducing static inductance on soft X-ray yield
was studied at induction values 1.5, 10, 20, 30, and 50 nH, where
the maximum value of soft X-ray yield was 1.83 J at 5 nH with
changing electrodes dimensions to a=1.25 cm, b=4.3 cm, z,=7.1

cm.

Keywords: UNU ICTP PFF Dense Plasma focus Device, Lee
Code, Nitrogen Plasma.
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0.2 19.07 135 92 12.4 52.1 33.4 0.00
0.4 10.72 144 97 9.7 38.0 26.9 0.00
0.6 7.16 148 08 8.3 31.3 22.4 0.01
0.8 5.12 150 95 7.3 27.1 19.3 0.03
1.0 3.78 152 92 6.6 23.9 17.0 0.07
1.2 2.99 153 87 6.0 21.4 151 0.14
14 2.36 154 82 5.5 19.2 13.6 0.26
1.6 1.85 155 76 5.1 17.3 12.2 0.42
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2.0 1.08 157 62 4.4 13.7 9.9 0.22
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I—0 a b Zy Ipeak Ipinch Fmin Zmax Yo
nH cm cm cm KA KA com cm line
1 1.3 4.4 4.5 401 128 0.19 1.9 1.79
5 1.25 4.3 7.1 348 113 0.16 1.8 1.83
10 1.17 4.0 8.6 309 108 0.14 1.7 1.47
20 1.05 3.6 10.9 264 98 0.11 15 1.01
30 0.90 3.1 14.2 233 83 0.10 1.3 0.57
50 0.80 2.7 17.2 200 73 0.08 1.1 0.37
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Preparation of nano-zinc oxide and the
effect of some added factors on its
structure in the photodegradation of
antibiotics (amoxicillin)

* Ibrahim Raheb - ** Youssef Al Ahmad - *** Maisam Al Jurdh

Abstract

In this research, ZnO nanocomposite samples were prepared from
agueous zinc nitrate using a co-precipitation method in the presence
of a PEG400 structure-oriented agent using sodium hydroxide at a
concentration of 2M and concentrated ammonium hydroxide. The
samples were precipitated and stirred for 18 hours, filtered, dried at
110 °C for 1 hour and calcined at 550 °C for 3 hours.
XRD measurements showed that the prepared oxide has a clear
crystal structure, and the oxide prepared using sodium hydroxide
had nanocrystal sizes of (24.7-14.1 nm) and ammonium hydroxide
(39.9-48.0 nm) according to SEM measurements. The prepared
oxide has a small specific surface area of (42m%/gr).
FT-IR measurements showed an absorption band in the range (419-
437 cm™) indicating the structure of the resulting oxide. The
catalytic activity of the prepared oxide, precipitated with sodium
hydroxide and PEG400, showed that the degradation rate of
amoxicillin biomass was 95%, while precipitated with ammonium
hydroxide and PEG400 was 92% after 24 hours of reaction with a
UV lamp as an energy source.

Keywords: nano zinc oxide, BET, XRD, SEM, IR, UV,

amoxicillin
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