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Effects of parameters of the metal deposition process
on the plastic surface on the deposition rate

Abstract:

Electroless deposition is widely used in industry because it is
characterize by the uniformity of the layer deposited on the surface.
The deposition rate and deposited film properties critically depend
on the reducing agent, complexing agent, and bath pH and
temperature as well as bath additives.

In this research an operation was carried out precipitate a layer of
metal (copper) on 3D printing products with Fused Deposition
Modeling (FDM) technology, with the aim of improving surface
properties, and studying the effect of sedimentation temperature,
pH, and sedimentation time on the deposition rate.

The results showed that the highest deposition rate was 9.26 um / h
under the conditions: deposition time 10 minutes, temperature 30 °
C, and pH 13.

Keywords: 3D Printing, Fused Deposition Modeling FDM, ABS,
coating, deposition rate.
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Complexing agent Deposition rate, pm/hr
Triethanolamine (TEA) (30 mL/L) 4.54
Sodium potassium tartrate (30 g/L) 4.84
with Triethanolamine (30 mL/L)
EDTA (30 g/L) 2.46
with Triethanolamine (30 mL/L)
Lactic acid (25 mL/L) with
Triethanolamine (30 mL/L) 2.16

Gl Jame 8 8)hall Aoy JIEAY) Jale 556 sy (2) Jsaad)

Sample No. Reducing agent conc. Temperature Deposition rate, pm/hr

1 20 mL/L 30°C (87°F) 4.84
2 20 mL/L 50°C (122°F) 4.97
3 35mL/L 30°C (87°F) 5.30
4 35 mL/L 50°C (122°F) 5.38
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PH
T °c t (min)

13.5 13 12.5 12

1.590 2.752 1.516 0.464 20 10
1.758 2.492 1.388 0.770 20 20
1.228 1.678 1.098 0.701 20 30
5.203 9.261 5.100 0.565 30 10
2.692 6.456 4.971 1.132 30 20
2.885 4.690 4.028 0.633 30 30
3.179 7.669 3.497 1.896 40 10
1.818 6.018 1.572 0.757 40 20
1.980 4.442 1.486 0.848 40 30
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Catch analysis of the lessepsian fish

species in Tartous coast-Syria

Eng. Alaa Alchikh ahmad!
Prof. Mohamad Hassan 2
Dr. AbdAllatif Ali®

Abstract

The aim of this study is to shed light on fish catch in Tartous port
through analyzing catches of / 15 / homogeneous fishing boats, to
how the development of the lessepsian catch in this port. The
boats were selected randomly Sample and data were collected
during the productive season: July 2019 to June 2020, at an

average of /4/ times a month for each boat .

The data were analyzed statistically analysis to estimate the best
fishing method that achieves the highest percentage of the

lessepsian fish species landings within this port.

The results of the study showed that the pot-fishing method is the
most feasible ways to catch Lessepsian fish, and the highest
percentage from the lessepsian fish species of the Lessepsian fish
catches was during Aprial (%10.67) of the total catch). The
percentage of the poisonous migratory species in the landings was

about 4.85% of the total Lessepsian fish catches.

55




g _ g Al (bl (B dbamasenll dliac) s Jla

The sandy rabbit fish species achieved the highest percentage in
the studied lessepsian catch ( 23.35%) in Banias port during the
studied period, while the marine catfish species constituted the

lowest percentage (0.79%) of the studied lessepsian catch

The total quantities caught by nets over the studied 12 months
period constituted the largest percentage within the studied catch,
amounting to 55.6% of the catch achieved by the fishing methods
used. The quantities caught by nets over the same 12 months
period constituted the largest percentage, amounting to 68.17% in

the studied lessepsian catch by the fishing methods used .

Key words: Lessepsian fish dandings volume (Drifting long lines, Gill nets, Pots

1 ph.D. Student, Ichthyology , Faculty of Agriculture, and Director of the Coastal Area
Branch at the General Authority for Fisheries and Aquatic Organisms

2 prof., Fish Systematic/Biotechnology, Animal Production Department, Faculty of
Agriculture, Tishreen University, Syria.

® Ph.D., General Director, General Authority for Fisheries and Aquatic Organisms.
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5.8 63.4 7.4 526.8 14
5.6 61.7 6.6 470.4 15
100 1090.1 100 7040.6 gsaaall
- 72.6 - 469.3 Lo il
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A€ 2aa 8 A Lpaa] g)sudl Jalul) dilaie 8 deddiodl apall il JSUS
sl dayll Gy g clel Galing 3 gpaledls WK Al e aad)
sl sl 8 Alanll e JIY) liaS (2) ady Jsaadl maasys Aeaiiul
Al o Y Gy ¢ Gushyle el b destivadl) auall Gyl Y Ly
Al Ghapall dlea) (o ausgall (8 Al

Jlexinsl die KN dpaall e Slssnall) dpaall G ¢ il (2) dsaall (e aadls
e s¥) el calialy JSU dnad) 00 %18.9 sai iy 3 ALAIL dna Ay
ClE G Gali¥) aa Al Al Apall 6 el Aexdieal el Jilus o
Loy ABAIL duall Ay 5 ¢ SN duad) (0 %18.53 Slissl) duad) 4
Laa) Cun e 55aY) Agpall 8 dlUasal B KN sead) e %1141
Aphall odgr Sl dpadll 1Sl 3 JSH e Shanalll apaall 4yl
fan ALE Lo 23 a5 alall lae o dlalbaslly JSI spad) s e %9
pall Jilas Bl 43k

sl allaa [l
o Lalid] & i (Set Faadiiadl dpall Cilane
Total 3ylaall
Gillnets)
404.2 | 1452.8 | 1268.3 | 3915.3 LI sl
7040.6 -
5.8 20.63 | 18.01 | 55.6 S sl Ayl
74.9 | 156.1 119 743.1 sl saadl
1090.1
6.87 14.3 10.9 | 68.17 | (shoed) sad iyl dund
e liereedl) duadll G
15.48 | 18.53 | 11.1 9 18.9 s e
Lall Ay e JSI dall
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sAufal) sl L Lind) e dual) ciliaS ki 3-6

Gl e L dad el clnnall il (3 Jaaall) Auhall due cililyl Gy,
Ay 3S 884.3 sai Ui i Led DA dugpaadl CShall Al llendl
O el DAl Cua oAl Jisd P\ ad ol iy L % 12.56
oo A AsS el cialy WS %4.72 sa3 ey Ay 4S 3325 s S0
(A8 116.3) ol s P Lugpaall (Sl Ligal Ebssll) @) Slaua
88 62.4 B S s PIa L dad ol caly Ly % 10.67 <y Loy
(3 oy Jsaall) Fg 35 DA %572 sas il duasiss

lseall) duaally S duaall o (&) dpagl @lasall ggana 1(3)Jg2al)
iU Wy Gushash e B Aygtall Lguadds

% sl 3 adl % S dpadl el
8.51 92.8 9.85 693.6 57
9.79 106.7 11.64 819.3 W
8.12 88.5 8.79 618.6 Jaif
9.57 104.3 12.56 884.3 | Jif
6.63 72.3 6.38 449.1 | 8 o
5.72 62.4 4.72 332.5 | Jf osls
6.39 69.7 5.18 364.6 | sk
6.92 75.4 5.9 415.1 Ll
8.82 96.1 7.84 552.3 )
10.67 116.3 83.79 587 s
9.61 104.8 9.24 650.2 M
9.25 100.8 9.57 674 Eliege

1090.1 7040.6 £ el
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syl Glels aaey apall @dlay aae gl ) e g 2 5 el
ey el b saalll

toushyh o e B Sallaal) Adbiuanll) £ 16350 Ll Laa¥) 4-6

58 A4S 1090.1 Lsshyb eline (8 Abisalll £15Y) e dpadl) aaa &l
Osll caul) Aibsnalll ol o Aaladl #1591 e JIBY) ana JSG Al
e %4.85 duniy 28 52.9 sa (0l glel (Bl s ollu casul L
Al salaadl Auladl) dllend) Il

daall 8 salhadll dlel) e eV ) ol peiedd) g UG
el (e apaddl Jlaa) e %23.3 Ay 31 25405 s Al
osllall esh JSE Ly A el 358l DA Gashayha el (3 Al
oo %0.79 dpsiny Ausyaall Dl Maa) 3 (45 8.6 ) At Sl (gl
alhadl £ 15 s

skl slie b sallaiaal) Ll Alend) a8y Ll Zaa¥) 4l diey

SIS CulS(4 Jsaall) Gy
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B Gashyb sl b balhadll bl £1630 Luadll 4eaa¥) :(4)Jsaad
2020 -2019 ausall

gsanall (e % Lag)
apaall S sallaaal) (salal audy) saal) ausy)
(gl (&)
23.35 254.5 Siganus rivulatus o) e
11.25 122.6 Siganus luridus Grma e
7.82 85.2 Parupeneus forsskali agul Sl
2.74 29.9 Upeneus moluccensis S Halu
1.1 12 Sphyraena chrysotaenia Vi A jhe
1.65 18 Sphyraena flavicauda [
1.65 17.5 Rhabdosargus haffara =, 3lia
8.05 87.8 Pomadasys stridens y PIESY
11.18 121.9 Sargocentron rubrum j‘ Oskle (s
9.13 99.5 Scomeromorus commerson ; Jhe
3.49 38 Nemipterus randalli E TIPS
1.4 15.3 Saurida undosquamis 7 ie)Sa
2.39 26.1 Stephanolepis diaspros e
1.28 13.9 Hemiramphus far Al
3.07 33.5 Pempheris vanicolensis Sulll a8
2.03 22.1 Fistularia commersonii Wgal
2.37 25.8 Sillago sihama P
1.25 13.6 Atherinomorus lacunosus Oy
2.02 22 Pterois miles 2
1.05 11.5 Lagocephalus sceleratus % gl hadia el
0.99 10.8 3| ool g 4
0.79 8.6 Plotosus lineatus @~ sl
100 1090.1 )

s L) L) Cim e SV Al Lol Guiedd) g5 e adl Gis
&M‘ u.n:\.m.d\ (e JS @ (%2335) Q-UL‘)L c-L\,)A @ 3alaiadll z\:uw\
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%8.05 adall 5 & ey (%9.13) Jill ((%11.18) sl (%11.25)
7.82% 5 Saluly
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Ll g1 Y1
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ZT ™

A€l g1 53!
P k| - " g
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Gag) Le B JHY) aas s Aadlillg Aaledd) Aibsenll) dlan) :(2) a8 Joid)

tgushb o lse (B apall Ayl Ty caad) Al A J53Y) a2 5-6

CiE (5) sanll clilyd gy cansall/aS 7040.6 KN anadl 1S caly
Slea) g0 38 3915.3 sas ciady 3 S dpall Glil) Ay sallaad) )
el anall Jiley Sl sl e %55.6 cal i by wad
iy 3 eyl 4ahy sallaaal) AISH @llen) il Al Agal 4 el o gyaY!
CleS s Wiy %20.63 ClSs L el ausdl DA 28 1452.8 5as
%.18.01 by Ji ds doaal (aldVly dblaadll e JS salhcadl auall
sl e %5.8 5

hasiioaal) dpeall Algunsl il (&5) LISH apaal) dpas 1(5) Jgand

% o) pmsall PIA sl a8 | dadiioaall auall Ay
55.6 3915.3 Al
20.63 1452.8 &)
18.01 1268.3 idalaa )
5.8 404.2 Ll
100.0 7040.6 § sanal

67




g _ g Al (bl (B dbamasenll dliac) s Jla

Al dpedll KU spadl 48 prane Jangie iy ((6) Jsaall uly Leses
Apal) diy)la sy (il diplay duall vie /38 326.275 Al e gyl
iy Ly 2019 ol i sed DA 38 490 oplaie Loy dpem 308 e el
2019 Js 088 jes DA 215.5 da il A

dpaall L3S Bangie aly 3 Anll Agyd) 5 @l Aauly awall Al b
e A ana AeS ef Al o3a cilag ¢ 48 121,066 ausall DA
ol 31l apall 48k (e S Legali (&S 175 caaly Gus L) 2020 U
(&5 80.84) Ll apall Aiyylay ausall A (&S 105.69)

Lall A sl 485kt By 4,edl 480 aall @l bugie :(6)J 2l
s pidie dwadd) Guylghl dug jaall

Max Min SD Mean uall dayyla
490 215.5 83.23 326.275 Sl
191 11 62.28 105.69 idallaaill
175 78 30.26 121.066 Slyidl
89.6 0 41.85 80.84 alady)
490 0 123.47 146.67 Total

40aS yu Multi comparison saziall calylaall Hlad) A e G980 o3 Ay
Lads LSD jlial aladinlys (7 Jsas) deadindl aall Gyl 38y KU aadll
wall @b e IS JLill pall diplay sall QLS gy dysima G508 253
(e S P<0.05 ) (oalddy) —) il —3dalas )

aalbadll Siyyla aladin) die LK suall GlaS o dagine 3908 39ag aagl LS
(e S P<0.05 ) alidyl

A ik aaaiu) vie LN sl Gl Gy Lad Gigies 38 5as ansly
(e JSIP<0.05 ) alidyly
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b aladiu) svie KN apall GleS Gn dgiee 358 2y pe Jaagl WS
(e TP > 0.05 ) &yilly dalaal)
aladialy 409 sal) ciled! daddiciad) suall §b G G9Al Jalas 1(7)J gl

LSD iz

P Value S.E, Mean Difference Lual) 48y )k

.000 23.6953 220.5833* ialaail) Al

.000 23.6953 205.2083* &yl

.000 23.6953 292.5917* alidy)

.000 23.6953 -220.5833* Sl Adalas &)

.520 23.6953 -15.3750 &yl

.004 23.6953 72.0083* alady)

.000 23.6953 -205.2083* Sl B (I

.520 23.6953 15.3750 dalaail)

.001 23.6953 87.3833* oalady)

.000 23.6953 -292.5917* Sl alaay)

.004 23.6953 -72.0083* dalaail)

.001 23.6953 -87.3833* & il

*

aal) 48kt Gy Gl Al Aulinsenll) dlandl) (o gsiad) JG3Y1 a2a 6-6

tushyh sl b

¢(8) Usaadl sy Lamsns i /31090, 1 Aplpssnll) e dpme 4paS ialy
dadl Jlea) e 35743.1) SV Gl @il 3k salacadll il il
Alnall) Gl w1 LS Lggli ¢ %68.17 sy dpu Agaalys (Sl
IS At Aty ansall (DA 4 156.1 a3 cardy 3 @il Ak sallaaadl)
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Laa] (alasy)y dhlan &) e JS0 3alaiaal) anall cilaeS il Loy % 14.3
Sl 1e%6.87  %10.9 cualy J8 A

rdadiineal) dpal) Asagd g A nliosull) lacdl) (e dysiad) dpaall 43aS 1(8) Jgaall

% siall Apusil Ay dnadl LS dadiiaal) auall Al
%68.16 743.1 Al
%10.9 119 idland
%14.3 156.1 B
%6.87 74.9 i

100.0 1090.1 & sandl

Gl asl) (o (gredl) dpaall LS gana Jassia &l (9) Jsal s Loses
85.3 am iuS lof cuil€ Cum @l Adyylay auall die 61.92 i duadll Ljgall
Al 62019 JY) 0slS el DA 44 ol 2020 Gl ed Da a8
e e Ayl dpmall 40eS Jausgia iy 3 AgE A5l 5 () dandy duall
AgeS el Aihll s3a sy (68 14,98 ausdd) PlA e Lusedl )il Al
Ga Dall peall daph e IS Lagli 2019 Hea sl Pla @S 213D 2a
all Ay awsall Pla 2813 Shunlll duadll LS goene Jaugio g il
couapial) asall DA /489,91 dlallaail
Auwad) Golshll Libsadl) landl) (1 @ ogdd) dnaal) diaS Janigia 1(9)J g2

g paal) Adall (B apal) 485l 18y yde

Max Min SD Mean Lual) 44
85.3 44 11.35 61.92 L)
21.5 0 7.4 9.91 ddalas i)
23.7 5.65 13 E{pRAl
21.3 12 8.04 14.98 saldsy)
85.3 0 24.36 24.95 Total
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Lall Gy u Multi comparison saaidl calbjladl Hlodl Gukt (P g
(10 a8y Jsa) LSD sl slatialys 3yl odgr sl dpadl) cilaeSy dariiudl
Al pall o bl M) o wall LS G Lgine (398 Isng s
(lie JSIP<0.05 ) (oatady) —ellyil) —adalanill) auall 3yl e JS;
(g Aallanl) 5 (Laldy Aallanll) e cpn Fysine lls p llin () o) Jiaalls

(leae JIP > 0.05  )ashusalll Sllaudl) (g dall el Zpusilly (a1 Sl

s dgad dadiiiall duall 3ok O dpiban) (55080 Jalad :(10 )Jgaad)

LSD _Lad) aladiuly 43Sl aual)

P Value S.E. Mean Difference Aall Ay | anall Al
.000 3.4256 52.0083* ddalas &)

.000 3.4256 48.9167* )il <l

.000 3.4256 55.6833* L palidy)

.000 3.4256 -52.0083* S

372 3.4256 -3.0917 )il ddallaail)
.289 3.4256 3.6750 Laliay)

.000 3.4256 -48.9167* Sl

372 3.4256 3.0917 idalas &) <yl

.055 3.4256 6.7667 L palidy)

.000 3.4256 -55.6833* Sl

.289 3.4256 -3.6750 Ablhad) | o=l

.055 3.4256 -6.7667 &) il

%05 (s die (gyira

*

ralatingy -7
dsgpaall Shall Aigal Al el Glapall o JS) g sanall 31 —1-7
Aol (e B2 dwd gy e Ju e ccbanall sl e %15.48

sl dyaall slaall 8 bl

Ayl apal e Gl € e galdyly dlbally sl gyl —2-7
Madl oAbl Fled dnae Ao Liag dubal) 558 DA Dbl
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Agpaall Al 8 Abwnll) @l e Aald) £ 15831 e I aaa gl —4-7
Ay 1€ 52,9 s (oW glal Bl o sl cagpd Liie gl cadd)
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&8 Balaaall Aplienadl) @l (e oY) Anl) Lol Guiiend) g5 Gin —5-7
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12/ Jae Je @il daylay salladll dibulll @llad) Gl @l ~7-7
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parys S Cahll (ailiad dul (2004) aease gl pul canlyl -1
ayadll oLl A& Sargocentron rubrum (gyendl clawd Zoagdgadl cpliyal)
26 alae L) aslall Al Laalall Eygadly chluhall G0 daala Alas dy)sudl
Aaaa?] 2004-30xc
a¥l) (lasall 5V allal) aill) Jo¥) JalSiddl allall (gyadl apill -2
thyll (2016 asidl
http: //www.un.org/depts/los/global_reporting/WOA_RegProcess.htm \
Sl adxill 355 ¢ gl 2Ly Clalai) ((1988)Gés allu ¢ aal) -3
el Ay seenll Jomgall Aaals ¢ galall Cnly
by gauilly sally SIS Lagls du (2004 ) 5 pla 4
Siganidae: Siganus luridus :iluai  dleul e (pesi B ol (5aad)
slae & chagiall (33 ) pea¥) el (e (ales oless (Siganus rivulatus
Gaals cashall S o(Aslal) All) Lpmdall asbell b o)y 50 Ay gypudl Jaludl
Ania 228 cdn)ygu ABDU ¢y
5- Alshawy F., Ibrahim A., Hussein C.,Lahlah M. 2019a. The first
record of arrow bulleye, Priacanthussagittarius Starnes, 1988 from the
Syrian marine waters (Eastern Mediterranean). FishTaxa 4(2): 21-24.
6— Ibrahim A., Hussein C., Alshawy F., Alcheikh A.(2020).
First Record of Pope's pony fish Equulites popei, (Osteichthyes:
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Biodiversity volume (Special issue): X-X (2020.(
7- Hussein C., lbrahim A., Alshawy F., Alcheikh ~A.(2021).First
confirmed record of the Bartail flathead Platycephalus indicus (L.;

1758) (Actinopterygii:Platycephalidae) in the Syrian marine waters
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Three phase Cascaded H-Bridge
multilevel inverter to improve energy
conversion efficiency from DC to AC

Eng. Danny Ibrahim*
Eng. Ahmad Iskandar**
Eng. Kloda Ibrahim***

Abstract

In this research, we identified the best modulation strategy for
driving Cascaded H-Bridge multilevel inverter to improve the efficiency
of converting power from its continuous to alternating form, by
explaining the Universal control scheme of multi-level inverters and
testing three different strategies to generate pulses for Power electronics
elements and determining the best strategy between them, then compare it

with the traditional 2-LEVEL inverter circuit .

We simulated the system using Matlab / Simulink. The results
showed the superiority of Phase Disposition (PD-PWM) strategy, where
the THD ratio of the voltage and current wave was minimal compared to
the other strategies at different carrier wave frequencies in addition to
studying the effect of the number of voltage levels on THD ratio, and
when we simulated a three phase (Cascaded H-Bridge 7 level) inverter
circuit based on PD-PWM strategy at 3000 Hz carrier wave frequency,
the THD ratio of voltage wave has not exceed 11%, While in the
traditional 2-LEVEL inverter, the THD ratio of voltage wave is about
66%, which shows the importance of MLI to improve conversion

efficiency.

Keywords — Multilevel inverters, Cascaded H-Bridge, Multicarrier
PWM, Total harmonic distortion.
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rFFT analysis
Fundamental (50Hz) = 45.35 , THD= 0.85%
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FFT analysis
Fundamental (50Hz) = 39.53 , THD=6.41%
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(1

(2]
(3]

[4]
(5]

(6]

P g S oLl
Al Uly ) 33U 3 lsiad) saie Slpal) it Ly o

Js)
Alternative Phase opposition Disposition APOD
Cascaded H-bridge CHB
Diode Clamped DC
Flying Capacitor FC
Multilevel Inverter MLI
Universal control scheme ucs
Phase Disposition PD
Phase Opposition Disposition POD
Pulse Width Modulation PWM
Total harmonic distortion THD
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