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Abstract

The measure of semantic similarity is of great interest in the field of natural language processing.
It allows calculating the similarity between different terms in order to perform estimations. Several
recent searches use semantic web and ontology technologies to find the degree of similarity between
two terms by matching the meaning and relationships between them. Most of the existing similarity
measures suffer from calculation accuracy degradation due to the difference in the grammatical and
semantic structure of the two sentences to be compared. In this paper, we introduce a novel approach

for the measurement of semantic similarity between Arabic sentences. We examined some existing
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methods of measuring similarity. Then, we apply a new expansion process that is guided by the
semantics information extracted from an Arabic ontology.

The performance of the proposed approach is confirmed through the Pearson correlation
between the calculated scores and human judgments. We evaluate our approach on SemEval-2017
and STS benchmark datasets for Arabic sentences. Based on our experimental results, the expansion
process, using Arabic ontology, gives a significant improvement in terms of similarity accuracy
compared to existing methods in the area.

Keywords: Arabic Ontology, Arabic Sentences, Human Judgments, Semantic Similarity.

Sbsalll Slighill o wuall dee lee JYI LA wld Jay :(Introduction) Jé-ul
(Natural Language Laudadl 8l Atlal jols (S deluiul ol da (Slida¥ LS dayld)
plasial Jio Haliall all) Axllae e 5S35 @) @lisillly gwladl pgle Jlma sag Processing)
Jei¥l a8 diakli ol ol cadiar sl AT el g elall Jul=s ol colaglall
Jozdl of SLelS) aabiell clalall gu 4LAU Ay cluce mewd Liloall sda .l olall
AL pany daid (#) . eualall of Glgll of

Sl (e Aegazme de deiall JYL GLADN Wl ahe colas Bs¥l olgiidl @
Slus LM oo Sy 2l slomf @ 8,Sall Jiahi Cus il plotaly Zoyall pogiaill gi Jazd!
i) Al pud Budl lia e Gedos AU Slasg on LA Ao Jies JI deSTl dagdll
JA gl of slime aliid o 2l apladl) ey olidio 9o JYLIN 4LATILS 2 pall 4al Acudlly
b o JUL oo o) Gomill peditony Blats Losd opuds ey I wladll WSe e
S Lisyall Akl gy YNy B alad sl SSlegd! G S elyd Lot Hinpal) 2all) . (Al
O9y ols) dilisa Olas Lt 090 O oSy iy Aaliiee Sl § Busly Liozan Aid (e SST
Fpe IS § Wemd! dre pid &1 (ST Slodle

oo dadl cldl L alergdshai¥l alusiwly JYA @D pads oS pluxd! Ll e
iliea 3Ly Lglolai¥l Bieal MUY 2l Jte Lmedall Aal Allas Jlme 3 Hedal) JLacH!
shall 2o gaall Sl glehai¥ll o wpuall ¥l Al o Mo s JLell e § Amepll Siliglas
2l Aeudlly o STp T loglall oo Baume plgils Aatisll c¥lme 3 Llloara A3 slly alozadll 5l
Slaedas sbing cyletll elya| catall o Jazms G Slinolglasi¥ly LW 59kl 3 (ads <llia A yall
el 3llas e Zosiiudl 23l s 2ol Agadly

12



09519 dcables (S 9193 . 1 Lo pall Jomld IVII LS (ulBh Bonas dyylae

oo adall § Lol cddl ud Laglohai¥l Lo eslall gyl Ll ssle & e oLl e
Amgape wilewl SHlia Ayl 231 adgie 9o LS auly Blas e auieios e Sl ¥ 46 bty
S5xilly slypll el ey (ipall AAl Aiols Asnio Aago Lizslolaill oliy way il o
oLt clrlaias yigs ¥ Bagsll dnyall Slzslolai¥l (e wusll G663 ] Ll gy S
Agllall AN ciloglall 7yt e delud

e sgiall ey el 3 YN Cugll 1 Lo Traie (Limglolaidl) sg29ll pde sany (WL
ole” i e daud 31 S5 ga Legud ASYI Cauparll STy (Limglghai¥ll Jgo ilisyanll oo sl
Lyl Lias Legunnge (o Jlme Silapie Gesals (G Bwoladl] SlEMally Slellaall sz 352!
"Olayall alslaiel wyamd SlEMally Slellbhiall (el dclsd J

(An ontology defines the basic terms and relations comprising the vocabulary of a topic area as
well as the rules for combining terms and relations to define extensions to the vocabulary.)

pealill o Aegeme (upss M o J¥I Colall pey ziges 4l e dduyal oSer LS
slisg opezlly bl buss dads dase dage 929dl ple ol Of Lotre Bl @ e olEMaly
Los 2T BMaly wpalill calogs waiarg T gf JT s of gty Lo] r aledll ey Limg gl
Al ailasg lrslshalll ot dd pi Al Gladly Budl ionitlus Ao

dI saxas LE Y Wl g Laal ASY Sl e Buslg P duyadl aall Ol e el e
oo ST L Sl NI olid) Dlalll (o Busly (2 Auyadl aalll L gdohas¥ll eeus &I Slaedail
Sldle Jin Loladl Sl jany (asaty Glud! I cred! (o LailiSy Lgslyd (Sasg cOgula 420
%) tb.ﬁ LM gy Aalll sda § . Aols Axllas dlazs &J! (schemes) olig¥ly (Diacritics) JuSCadldl
Loladl ol dnustl zeiadll Luyally o(Classical Arabic) 2SewdSI! ol il Loyall colalll
sl aallly .[9](Co||oquia| Arabic Dialects) dulall 4o yall &l lly .(Modern Standard Arabic)
s ¥ LY camially alla¥ly ulilly oluledl Lols Hagdl slexdl § Wlasie! j8Y1 2
A lil| s pall @bl elane ¥ poill ia pe Jalallly Gsaiee o «Joadl lia dg Sl Jloai
e Busie ¥ e

byl Judlid! o Bl of Ladll cowmms @1 ciliadyleedl oo dpuadl Ila (il @
: Levenshtein, Jaro-: Jis zgiie jiuasS dxlic (P9 Bl> dmonll dal $ Ladas pu @y (String)
winkler, n-Gram, Q-Gram, Jaccard index, Longest Common Subsequence edit distance and
Jaro-winkler, Sorensen : 29 é)ja.ll oA dwlyly Led (Joall lda @ Lol
Lo o8l @albas o e Ml lune wledt Layghs o5 44T Dice, Jaccard index and cosine similarity
wlidll Lol s ¥ Bpdgutl Gylall sda Gl (3 awy Aludid) Beudlly pdall oYl ) (Ses

é‘” ... « cosine similarity

13



2020 31 Lt L st Lo o7 9355019 a glall Alovs

Joi e Bayall Laglolatdl alasialy Gkl sds arugs JI dug Joall 1ia S35 e o2y - JYI
Lo Lesd Gplatl sdia o 0ylas 8 (el O il (gT) apadl palld IO LATI uliB Buins

o yall o13g¥1 lal e A (29 (SchemNet) L ggbai¥fl Liausis! « JYIIN Jutelld dewdly
. VerbNet "3 ™ 51" 2, atl WordNet ciligine o e e @9t Lz glghai¥ll sing Leilasg
& Bl Lesal e 02301 (de AVNGAWN (§ Lsilang Ayl ool 3081 alseil iy of 451 Llasd il
il yall Jemdl o JYO QLADN (olad Bugas dylie A8yedl oda G adds . [14]aall aalll
LIV Slaglall e satad Buguar alesd Hilee Lidils 1 LAl (oled! B35l Bylall (g Ly
Byud BSLel aloial Bpte Azl oda (f Lidag (I3 e Bdle &iyall Lixglahailll (1o dompieid |
13 oluiid ) e siall § ke 1ia 0585 of o8 -dezd! o JUU LA Gla e oludyll
PRES DM (RN PRSI B [ R TWN |

Sloslal Gdy aliall oild Jles¥l 2 pudll bl :JE gill o 43 ))) oda &y palais pi
it B3zl coylemill 4 igas 4 el § 3 AL AUAT 3 el migs A yall Aalll S Hpaliell
Sidlisg 7 Libiwd! 6 pudll ekl sty Jelmlll @l 5s Gidly 5 el gL (ope 7 AEL gl
Adaiad) slalesyl oy

Aellae WUSChe Aulyy i (I JLes¥l Ladd Ogaiee oo cpuedll 1 § Adildl Jles¥l .2
LIV Adlall § Lglohai¥ll cagdhgs ol Bied! Jlas¥) (oo syuadl el W) 2 padl ol
de ala¥ly Malglall plajiel Jie 4y Y Tagdll Ledll Amepll Slidy sl
LNy ol globai¥ll soniantsy callme J) Ayl s e o el Jloem¥l 2 sy 15l
J¥

Lsdshalll by Joo Slmdl (o € s sl (3 ¥l Slgidl § Olao-glalai¥¥l 1.2
cro el S G Aedine cudlul e (py Aalie c¥lma J| Slizglolai¥ll oda etis L yall
Glal of Gous L) Lagha! oSasg Ao dage (B9 cadl 352501 ple cliny Ihlie Glazal JlosH!
o SliMally eralall zlsinl caalall (e Jazs dosall Gl Gaadll 5540 &) (Hlak 4l o
de Bl Jlesdl adias oSer [ Gy TR el alusiul wie Lols psalall
ddgig galll Lzglghaillly o Ol Jlell Lxglshil dogs Gl olul de Apyall Lo glghaill
eyl L glghaily  JLAEN L glglas¥l

Jies gl wumgll Gezmall 53580 ([12,11] (Arabic WordNet - AWN) & pall cli-sy99 piny
piiuay Ll i3 o puly Bllas e Jomiuy gl At el dopall Bl Lo gdghal
pid 2015 ale § Laewss o3 2006 ple § Laslid] @5 L>glshasl¥l slag . gpall oJladl § ¥l
sl . gas 37335 4l 177859 wldslie 9916 e Jladl slusa¥l goim (lid soat Llloniul

14



09519 dcables (S 9193 . 1 Lo pall Jomld IVII LS (ulBh Bonas dyylae

oo ool deiay IV Lalddey Leldonlpe o Aopall Sldl s Aegeme e Byle (Synsets)
sty dsyall Biall Tuupd ) B sy 3 pIALl Jandl e phea sk G AWN e oLl
gl ol Ll 295 Lesk & ylgs Gudaty (J¥s 35908 AWN alusiwly Sloglall ¢ loful allas
e oledaiwdly &l diduced] AW Ay ald AWN g tieins| &)

Aaplal sy Zpadl Jaddl (e Aegeme cagvaty pld dus ([13] § padll Jeall Lyl amiy
blbl 13995 Jladi 77449 4id 336 e 55¥1 sia Ssizs Arabic VebNet (AVN) 5 cutuwy (ndd
alhlsYly cAauslgll slga¥ly (ASLadly (Jaslll JSadly «Jadll jia Jgo> cleglall 4895 Led g
Juaddl Joo AWy Lgmi laglan yigs oy JSea (£ Ad JS . JLadSl AWy &gl liosHl
Aaeyd Slid ) Lezga

Eape 2a S maalall (o Aegazma wpimly pody A (e gllly Bl e plda 5T Jas
@y Hiapall 320l mle By oo Leball Sbgiudl sliss a8 il aualall sda o AYII SEMally
Jiats 31 Jos 780 Loty Haalail ly 2dedall SlEMall pe Byall 231 § 100y ASYI ealall Jias
o0 o ae Aisyall Sl arazmty ald udg R Wyl G AR AL Suyus L sdolasi [18] 3
b cuew B3llly Lans¥ly (caddlly colsbailly (sl Jie s Golill blodl cléde
A gazma 13328 § A (4K 26195 he (gsixig Azhary 5 L glglas¥l

Al oloel el e Lmglohail sl ald o [14] &850l § alde y51 See Lyl Luzg
oogaill goalll Jelaall Jio Hgalll Aiacdall Axdlall ali oro dpiadl § oLl Buslad &yl
Al el (g3l Ll WS e el ) Loy (JYO LD Glusy (oyall Aalll dgsL
oy ol3g¥ audhas o doall Lirglolailll coiats clidly ol3g¥ly aall e Lelgimly Zupall
OScasy oSl Slodlay 7S S (ol 390U JHIT gkl il s Tyl piall 0,65 o301 YN aell
o) Jeadll Jgo Lo lolas¥l paasas o3 .7 ST ledle pkty JYIIN slina ol 3681 ua pdy o
)il @5 udly SldSIL dag Ll JYIH Gally Ol3¥1 JSCas Aiezmall Lelaglasy (dyall cilolU
AN olwl e @3 Jlad¥ Cadias Loty AWN (o Lol

M3y Limglolai¥l aluieiul olal e @l galin 3 aldll Jeadl job (531 2 e
okl pardl Jloms (pg Htsy Slizg anl oo Joall G5Sh Apall 2l Slaglall g lo i
Loy oloiiand s Lo lolai¥fl qealia dasy S5 (oo J¥5 Goped eldils gl Uil cipbialll Bus g9 uzmdl
s Jeall ia oo Budl &) @il iy § delusmiad olayl UK smensill Gelalll dogd <lUs §
Ayl Gl Caiail Lisglolai¥ll § Abgazell AV Siloglall aliseiul

Loyl poguaill JYI Jemill g UGrp A8 gl ([5]3 dedall &8sl iyl was
el o}é:ljﬂ plé ual .(Conceptual Graphs - CG) Losasadl Slabazt s Lo yall Le> g gkasi RINES PP

15




2020 31 Lt L st Lo o7 9355019 a glall Alovs

sla Sgizig VerbNety WordNet Arabic :aigalll 5lgll Sgizme e 2l Bugus> doye Le> g gkasi
Wlall CG 4l § chwo &I ¥l an AWN (0 dapieiad| JLadll dals o L glolail
Gomill adlbll wlghas § c¥lall sda aluskiwl 5 Ad) AVN (o dopiiud] @il LellbY
Ameiall Ul e Blamdl Jai o ZI¥UN

g Sleglall qudt! dopall Sleglalai¥ll e wpuall sLis) piy gl Jatal Bl §
ceiay Craudind | o Slagdall e Aalises ¢ 1931 Jolss Jseud J2T o0 alaza¥l ofd oLzl calise
095 Of paall e G 63Yl Slusgll eealilly Gl ieealal! e Apall c¥les o Jlme IS
3529k) Lispall Slizglobai¥l it oSa . e U ] ALYl aleia¥l Jlre § 59250
eyl @1 Jlec¥l .ol b Jlebly ool Jletl dLeas Oplelaiy G cloglaod) sy callme &
Lolilly Asleadl Jio dalall c¥flell § Aaliee auolge Joo spmeis (Wl e Jlmll o) §
oySdl olpally ddlall ollbd! Anllae e 3SGp 8 (¥l c¥lall LT el J) Ly ogslall
Pl 0§ e g sy B goelll gusells

oobed) ! e Aejiie Acgazme JYI LA Joo Gigmdl jilad MWl agliZ 2.2
3 (pealall of oludud! of Jomdl of Sl o) Talll lusgll o pall J¥A a,Ladll
oAl JYAI LAl ulid Bl gt Ll Lddy @1 agell Jo> Lakle 0igalsll 008 L [25]2ul,o1
1953 o3 Lol of Aloell o Aadoll Bundlly AT ulsl e Bagarsll Eigomddl iulialy Igald . ypall
Slasdl ilae G bl usad (@1 Aoy A1 ol 9 Ealydl sda S35 (e Lidua cadlulll sda o
Halll Sloglall Bls] LeSasy liadylgell M oo Lol fiy @l L Losd Liylia s (I
JYN QLA puan) densiadl dalll clusgll poi e 1laiel “Vaad; Jas dmy o0 2dlads
) Wl 3y3gall Jlas¥l Ciginas (Sas

(Words) Slalsall e @3l Yl aplizn 1.2.2

3l dosill J) Jleedl zlims A Ggiine 2 28N lawsmy 4LaDI S0 gl 13a
e AL ABMall Y Blas Busgdl e gelll igd JYA) LAD e seiall dads dplus Ak
layliel oSey @) SlEMall Alaizll o 18l o ol Wlid (BLASLY) cdlat 2o giue
dl Ly «(Equivalence) (-9s1x) 3881y «(Associative) adlall .(Hierarchical) oyl Jrd
Ciliea § Slandaill e yoadl Geleod LSO Cp ZUWES ALaT1 Galid Jiey 25 e Bdle Plts
(ool Ll lut punly Bllas (e diglaty divlys as udy (Ll

Y39 Hazena Py (LI o lall s Glall e olegs elia [1]caalsell sLiwdl
WLal Ay ulid J) ug Gy 8ol i3 i o] OIS 13] (rielide (el 1 I3 Gy
o Sbldl sucls Jio (gdd sylge by, 4l & palll lia Aiw s oLl Lo lagy &I

16



09519 dcables (S 9193 . 1 Lo pall Jomld IVII LS (ulBh Bonas dyylae

52 Bpall LS YA Ll Glus Jlae G a3 J) 28LaYL &) Loglolas¥ll 5T ol gall
OSay Cuo Aiayadl AAl) L ot (@) Bgmidly Bz glo0 5L aladudl § ATl Calitll sy Aaso Ao
sy Bodme AilSAT lodle L 09Ss ¥ Louie Aaliie @bl § J¥s Gae oo ST 2 019, o
JYA QLATN ol s Apal) 3l il Aegame monkds I Wyl g 77§ alall Joatl e
GLAT S pe 1295 70 (oo ASY Appall clekSdl 21051 Aaild o oz (AWSS) dpadl iloSU
bl 1§ aldnad! Jles¥l jany olsl meadt) doliieinl ¢ Sass «z.93 I §d

pamd de deiny 4LEUI (e geill Ida (Sentences) Jusell (he @A WA aulisl 2.2.2
Eimdl oo gl Lin Azl i § Lwaibias s Lol o Bimbaiully Ziazeally Adcend] LMl
Sl Rasdle Cpsned] Sladlaiwl poswgs Jio Angdall 2galll Azmapll clipdas oo wptall 13> fge
2l 2ol cadladll oo soe 2181 &5 SIS ) Loy Wapall Bylsfy loglall ¢ lasiuls 2¥I elaig
oy Budine e LGl odall oalll LS cutuy uangs D8 Hopall &al) Bcudlly oSly 23Syl
Ayadl ozl G JYIN LR olia! Bagle puslas Jof oo o Lld

JLee¥ yaay uogs yall 2all dlandl (o @lall JYA 4LATIL Goladl &endl J) 3L
IMlawlyidl § Aak! Joadl azms caleiadl) 5,65) Jlas¥1 38T o oo [6]aadll oda e 35555 I
Sl ol clal plideiwly Byuaddl Zoyall Jezdl on JYW) GLADT (ol Isdsl> wald
sbadll § ol odeis (vectors) PR plasiwl Je 8,541 €55 .(embedding Word)
NoWeighting) @yl & I8l oLl Bgmilly AUV pasbasntl blad¥ suy¥l siate
degome (o dex 750 § Ledd LD ooseds @39 (Part-of-speech weighting IDFWeighting
Leads Lald G 8o padl Jozedl o laddl oledd Byl [32]9 [30] Liayl 74815 .MSR-video [31]
A pe 3 Lealdiminol 35 (@ly (MSA) Zigad! geadd] 2oyall 4all Lag Bols obily degazme cliy
aieiuell Sy s . alall Jlri¥l e aiSI § L o gyall 10a (elld cals JI . pudill
Aoyall Lels gall gl STy @dslie @l aluinl ezl gomilly ezmall JSEII pds
a Jolais (I palally Cbled! Ao gemay dopatl Aogemll § padi Uayl <l oIl e 5dle
ol Ampe § Bols Halie c¥lxe § pddie doxy ¥ Lygpd (29 AW Agmlll Adpall
[31]

o 3Lkl ol e pill 0 deiay ((Documents) Cildiud! e SN MU 4Lz 3.2.2
pealall Aaal S5 e T29 T1 el Jeed § 8ySall Jials . Jomly SLalSI aludeialy oluiied|
ol Jaccard oi Cosine :Jis 4Ll wld Gy gu> plasiwly U LEdy Loge 4L oS (Saa9

[34]

LY DI aLadll sy Wslall Slyleadl e A ASU 2anyk 0galll pd O Jeall § .7 Dice

17




2020 31 Lt L st Lo o7 9355019 a glall Alovs

Al Sl 0 Ao gazme pidiuy Ll Bl3lme Slne pll I pidiug Ao yall ilusyalll
Sl ydil) 7195l o L) Soiuma oo b8 JAy gomilly ezmall lucdl e 2Ly

ooled] pdaiddl B Slily degeme sl e Sle¥l @) Aol Udall sgaall e e
Joadl e iyl Budl ol Bleid! lia 3 aplide ol de Olgims uai op JYU 4LaL)
o oladl cdsdl § aldall fole| iz § Layil (oyeg i pall A4l Ao gazma sl 5 [6] § o9yl
alusiwly Lupadl @l o JYU QLA ol Bl Jolils lua¥l § Slsdde T e fad
G Sluzmtdl ol usi &upadl gogaill of clududl o 4L dagl (e sgiall Sl ¥ L gIskasl
iy Op JUM 4LAD pe Jalas &1 Jles¥ (any Luzmg (U3 aag Apagdall 23l dxllas dalgs
ettlie plidiuly Case e o WLAS sl 4iSey Bla 0galall 281 P deadl § opspe
Sl 3] dalail ELE.:)JQN de daiay ga9 . SemanticNet sl 19ald .cnzdl alad)l ciloas
A oo pusid WordNet pgede pudi pludsiuls « (sl pale) onne Jlal dioyall sl
25l Aisyle A3yl pAGT . 0§ Bsdme c¥alal Lidy Lol oy WIS LATN dngl e sgtall
Slaiiad ) op @Ml Axded (elel e Appall 2all LSl dadell 4lad Ju=d goimll e
Amtlaell dabiell Haedadl Wsalll Amond! clads alpll aukinl e &old)l n-gram olles
Ldgds bl cdgly Plagiarism-Checker-X 5 d>7all @,all 45,las cead luiiud| duyds daeud
Lele

08 G el Ll o il Slbpimall sl Aispall Elgl JYII Ladl Goled piny el pa
) e Lad) (e Ca a8 BB pe JI5 Y (YT G Layglas

alugialy olellaall op 28ludl oy 94 ((Concepts) pualat! he el Nl aslizl 4.2.2
ool e YN LT ol byl ce sguadl 7181 @3 ool § WordNet 5i L glgbailll
sbed! ) Busitad ! uslall snbid an)l ) uslall ol g .cmgde (o WorldNet g Lz gshas¥l|
e 2ailall Ll juas 7 alabietl ulaatls clptl J) sl ! peslall ccsleglall sgime uslic
Lz golas¥ll douids gl abaill ghailly Aelaill &dyall Jtadd by Cragedn Ot blLadll s92gll ple
oalall Cu LATN ol el Limglglai¥l 3y e 2l JYII wlaall Lls ™ o B oG,
alall (o Juads G 5Ll A8l e weiay gl

sly § delud I oluad! pelaty camal @I il Sluldl oo Joldll amgs (3
Slai Lo [Slolidey pualie (o degoameS LYy ddiyhay duyall Adpall Jes Sz Lo glolasl
WLl ol pokai § Lads el o dam Ayl 23l L glglai¥l of 39290l ple § Bidl JLasHly
oo Jaddly ol 551 s @lly Al Al ol Jlee¥l &lie L gdshai¥l ulul e
Aol Hlb) § Bispadl Bl Bl puadll dad A1 caleml any il Jlell lia § aisll ced

-

18



09519 dcables (S 9193 . 1 Lo pall Jomld IVII LS (ulBh Bonas dyylae

Slodle 5929 pie o g3 koM lallly dnleadl Al § Sl &lie Hapdall &galll
[30]aal) &gl uelgall § aindlly (ogeid! Bl oo cagiSll (alll § JeSadll

Sligdas (e dsdadl gobad (A LIV Byl O Auwgyall Bigzmedl M5 (oo thined (U3 aag
bl acdlly &) (QA) Jlsidl e LY (IR) Sloglall glojinl Jio 2slaldl Aall dxllas
e ogiall LS Slaail e Aegazme Gudal IM5 oo Slea¥l o dyuadl yeghad @3 WAlS kU
ool Jady (JUeS Epdem¥l 2l Audlly ([S]omeniind | ol las ! ddid aball old sl
Sl ae 25l STy " OpenCyc Jis Jles 100 oo Ja) ¥ L aloradll 5aill clesglghasdl
eIl Az glad ol LMYty (29 l9iSI Holotll (e wadl S By Ayl Aalll (L8 iU
il Azmond! cilipdat Bolill Jles¥! arer cloloial dal 2alll sy sudall aibazlly gsill
rloadd wer JSh Helaie Slily Aogeme Ogam ¥ sl O 9o Lopadl AAl &udlly Lagdall
Ao bl uzgs ¥ [6]alasindl Bale] Jal (o prezml] dxlie (5559 disgugl! &lally Julmilly
plare Glai cels J) 28LoYl oudill Ape § Lealiiin oSay @y phludio! ae @by a0
YLy Wemddl Eddl § DYy oluxdl &8s § el o el LA ulie
Lislie piy I Slellagasd)

bioys wad ozl o SO LETN (obedd Bugus &ylie Lieud Euxadl fda § -z G pllaldt .3
LY Sloglall e woiad (JYU) Gopdll) Busite adegs Alos Gudoty agds of . ulidll Gybo
HagiSe (Aye oiiden (o JYM) QLA Galid J) L e padl 3920l ole o donpinad|
Bl dal dmonll Gb (o alusinl (Ul oldle Gou) dbasd! dwldll 2oyl aall
Slgiddl G gpadl palll 4ylady dalall alally Aulid! 4lid guslie o dpuadl cipgls ALl
Y o) (e 5f Joz) el o JYI LT s ¥ uislall sia ozl ¢ gud ALl ALl
Pliiwl Jl SBug oo Aot by ol LuSad @I Aext! (Sense) Gae Ogedsiug
AL Lol Bedas Jid Jazeld AV 2y all SchemNet L gl glas]

AJE Sbgiadl e goims 1 AV 4Lad ddes 1 USES) g

19




2020 31 Lt L st Lo o7 9355019 a glall Alovs

L ( Methods \

' Arabic Ontology
Tokenization » »
Jaccard

Normalization -

JaroWinkler
Stop words removal
SorensenDice
* l l Cosine
POS Tagging Semantic

Similarity Measure
\ NLP Layer

il

/ Indexing Layer \ Layer /

[ Sentence (i) 2 ][ Sentence () 1 ]

ARl alaill (a1 S

oyadl Jozdl 21951 e Aapdall Hoalll Amondl Slibee o Aogome Faai Sgiadl lin
Ul gl e Asellakl (Ji5 Lo oy

(Ll 7 | yeind dlea S (Tokenize) puwds ©

Lolall dpo¥ly wdlayl slawd! cldludly sl 3,81y JSEU aldle cbis ©
JNER (P

dalglol Jin (Brem) Byl (inay Jladlul Gapbo (e cileldl puds ©

Bl ey ey g lday JI :Jie (Stop-words) cadsill wlaS Al3)

Lok ST dasally Jaally el :Jis (Part-of-Speech (PoS)) aMsJ! eh&ij,.’\.‘gﬂ osiw! ®
MUFARASA malipll iyl oy Ao glall Aingdall Hgalll Amapd! Hads aleiul Aleztl 3

SLSU JYI aall slhel mowd HAWIN Hupall Y Gl AQYW) A pgld) S 1.3
Slalll st Sleglall sda zlysiwd SPARQL cildlaiul pdsiud Lld .ol US4 3 Loyl
laAST alo¥l auld Jlodiul e pgds gMly SchemNet dp,all L Jokas¥ e &l alsbaid
gl il gudi Jozd) 193 GO9S (islall sige (PoS) Aol g2l i L (@lg Lol
LY Aeldde Sl e

() Aesedl ards ST eggil] s Jlie

" Edl Ea dl Jf aady oguel Likaas Jorl ul” sdlese]!

Juazmil (oaill il J) :Jie Sosie pidl Lol ooy W rosd &1 Ll Azlall Aonya tay
Alerl Sy opd o

20



09519 dcables (S 9193 . 1 Lo pall Jomld IVII LS (ulBh Bonas dyylae

I Gally aMISIN alud dg iloglas 2Lk mend Gy AW Buyeall dilae (pay 1 Jgusll
SchemNet L glglai¥| Sk

Word | Pos Root | Pattern | Correct Meaning | Relation
R IS G TS T B S BP - R O
o L oy ths S%,) synonym
k7 o N J‘" e Hyponym
AER ;,J ilas ‘L...u ‘.__'5: Hyponym
'iij.j EJ o 1_FL...;l Ol Hyponym
bl “L..i b hLid > ol synonym
S| s e | oK Hyponym
& L £ JoL o, Synonym
Al fJ ! hL...J i Hyponym

1 JUL § Al Aol Lolidl Lupdd! Slllagan 1 Jouze!
SlelSs $3¥1 ol A kel § Sl Jlagdad Lalasinl &5 Lixglolai¥ll Gl6 AlasHles
WMl aludialy "k s 3 "day"s "l g "Bl DLl Sl LSy :JUL Jet e Abilos
PoS of Wemidl Laial Lidg dalS ST Balpe Ao sgiall Linyl Logdghas¥ll plasiul @3 LS .Hyponym
(olasally Jaally ewl)
o LaD b s A1 Java 2aSe Leuseio! (Sgind! da § il ould G 2.3
oYl 58 Gllais @I Golall pamy e Lyls| ady wily [10]cd gyml] pidlizes cntbudas (p A8l
boiiy -pudiane ubide JKI Auntipd] pasbadell s Lasds cntbunund Z8Ludl oled! gydd! Ilys¥l e
¥l praz g m Jlsidl e Busly S Jsb otbudas o bewced! L] fpuds o deddd) o
onadidl o aai 19 Lles Zalie cpibudladl of ga3 0) Juadlidl o 4LadI sums dodeiud|
Java § ladeais @3 @1 8yl 4ladll @b 2 JSEI (o pay (Aaslate

21




2020 31 Lt L st Lo o7 9355019 a glall Alovs

new Jaccard(2);

Jaccard jaccard =
ind]=jaccard.similarity{senti, Sent2};

MethodJaccar .j[
:Iaru'-linkler jaro = new JaroWinkler();

Methodw[ind]=jaro.similarity(sentl, sent2};
sorensenDice sorensen = new SorensenDice(2);

MethodsorDice[ind]= sorensen.similarity(Sentl, Sent2);
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double Corrdaccard = new PearsonsCorrelation().correlation{suman, methodlaccard);
system.out.println{Corriaccard);

double Corrlars = new PearsonsCorrelation{).correlation(Human, Methodiw};
system.out.println{Corrlaro);

double CorrSor = new PearsonsCorrelation(}.correlation{Human, MethodSorDice};
system.olt.printin{Corrsor);

double CorrCos = new PearsonsCorrelation().correlation(Human, sethodCos);
system.out.println{Corros);
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Abstract: The main aim of this study was to investigate the effect of some kinetic
parameters on the antioxidant activity of paracetamol and some synthesized anilide
derivatives, using 2, 2-diphenyl-1-picrylhydrazy (DPPH') free radical scavenging. It was
investigated the effect of the concentration, the reaction time and the substituents on the
antioxidant activity of the tested compounds, and some standard antioxidants. On the basis of
the results obtained, we noted that amide derivatives exhibit considerable antioxidant
activities. At high concentrations and in all reaction times applied, these activities were more
significant for fatty N- aromatic amide, and the one with phenol group (paracetamol) showed
the highest antioxidant activity. In comparison with standard antioxidants, the data showed

that, depending on the reaction time used, different activity of the compounds is obtained:
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standard antioxidants react immediately with DPPH; however the synthesized amide
derivatives need longer reaction times and higher concentrations.
Keywords: Anilide derivatives, Antioxidant activity, DPPH, Paracetamol, Radical

scavenging, Kinetic parameters.
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Résumé

La stratégie visuelle constitue I'élément principal pour la réception et l'interprétation
du flux incessant d'informations périphériques, en particulier au cours des phases
pédagogiques d'oui la maturation de ses composantes physiologiques induit une efficacité
progressive et distincte de I'élasticité d'acquisition des informations. Les mouvements
oculaires saccadiques jouent un rdle clé dans le repositionnement et la coordination des
mots sur la rétine. Ce qui nous a incité a révéler les propriétés du processus de lecture se
basant sur les différences des tailles oculaires saccadiques relatant rythmiquement les
réponses visuelles. Notre recherche consiste a mettre en évidence grace a I'enregistrement
photoélectrique; le déroulement du comportement oculomoteur lors de la lecture arabe en
fonction de I'habilité linguistique «dont le sens est de (droite — gauche) lors de
'apprentissage primaire. L'objectif principal étant de valider la relation interdépendante

)

existante entre : I'adaptation du systeme oculomoteur, |'exercice éducatif, le développement
de la maturité, l'entrainement linguistique et ainsi linterface biotechnologique
photoélectrique *support du texte".

L'étude a été menée sur un échantillon de [90] éléeves d’'une école primaire au centre
d’Alger, divisé en [6] groupes équitables en nombre, soit de [15] éléves par groupe, et

similaires en fonction de la maturit¢é d'dge et du niveau annuel; |'enregistrement

46




Lo Wllaluw p.o AICaWL & ity B pa8 ¢ ST Adecall OIS yomd ) Jimma 393

photoélectrique des mouvements oculaires est effectué aléatoirement pour chaque éléve a
part pendant sa lecture d’un texte standard. Nous avons obtenu des résultats expérimentaux
et statistiques concrets :

Qui ont en premier lieu, validé le progrés entre le niveau scolaire et son succédant;
dans le processus de I'acquisition linguistique via la comparaison des mesures entre les trois
parametres oculaires étudiés. Et ainsi détecté les deux phases principales caractérisant
I'apprentissage primaire: «la premiére phase se distingue par des chutes alternées a grand
écart entre les niveaux (1.2 . 3) année; déterminée par la « phase critique » et la phase
secondaire qui se limite par |'égalisation des valeurs des trois niveaux (4; 5; 6) année;
appelée « la phase de stabilité».

D'aprés l'analyse de nos résultats nous avons conclu: -La nécessité de relier
I'enregistrement des mouvements des yeux au processus de la lecture arabe; et ainsi l'utiliser
comme test technique précis ; participant au diagnostic de tout essai expérimental relatif a
I'efficience de la langue « la clé de |a performance de I'apprentissage ». -De méme nous avons
pu répondre aux théories de la recherche spécifiant ce domaine via notre méme méthode ; -
Comme nous avons traité divers axes, dans lesquels nous avons ressorti des suggestions
participant au développement du lexique arabe.

Mots clés: mouvements des yeux, lecture en arabe, technique photoélectrique, vision,
apprentissage, rayons infra—rouge.

Abstract

The visual strategy constitutes the main element for the reception and interpretation of
the incessant flow of peripheral information, in particular during the pedagogical phases;
hence the maturation of its physiological components induces a gradual and distinct
efficiency of the elasticity of information acquisition. Saccadic eye movements play a key role
in repositioning and coordinating words on the retina. This prompted us to reveal the
properties of the reading modality based on the differences in saccadic ocular sizes that
rhythmically record visual responses. Our research consists in highlighting the progress of
the oculomotor behavior during the Arabic reading by photoelectric recording, according to
the linguistic ability whose meaning is (from right — left) during the primary learning. The

main objective is to valid the interdependent relationship; existing between: the adaptation
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of the oculomotor system, the educational exercise, and the development of maturity,
language training, and the photoelectric biotechnological interface ‘the support of text'.

The study was conducted on a sample of [90] primary school students in the center of
Algiers, divided into [6] equitable number groups; it's [15] pupils per group, and similar
according to the maturity of age and annual level. The photoelectric recording of eye
movements is done randomly for each student apart, for to reading a standard text.

We have obtained results concrete (experimental or statistic):

Whose; in the first place validated the progress between the grade level and its
successor; in the process of linguistic acquisition through the comparison of measurements
between the three studied eye parameters. And so detected the two main phases
characterizing the primary learning: "the first phase is distinguished by alternating falls with
large gap between levels (1; 2; 3) year; determined by the "critical phase" and the secondary
phase which is limited by the equalization of the values of the three levels (4; 5; 6) year;
called the "stability phase”.

From the analysis of our results we concluded: The need to link the recording of eye
movements to the process of Arabic reading; and thus use it as a precise technical test;
participating in the diagnosis of any experimental essay vising efficiency of the language “the
key to the performance of learning”. In the same way, we were able to answer the research
theories specifying this domain via our same method; As we have treated various axes, in
which we have come up suggestions contributing to the development of the Arabic lexicon.

Keywords: movement of the eyes, reading in Arabic, photoelectric, visual strategy,

learning, infrared, saccade, vision.
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I'ouvrage a expertiser doivent étre déterminées a un degré de précision approprié. La
détermination du centre de masse et de rigidité des planchers est primordiale pour la
classification de leurs régularités en plan ainsi que pour l'analyse sismique de la structure.
Souvent, les plans et les informations nécessaires pour la détermination des excentricités des
planchers ne sont pas disponibles surtout pour les anciens édifices.

L'objectif principal de cette étude est de développer une procédure basée sur les
réseaux de neurones artificiels (RNA) pour I'évaluation de l'excentricité de niveau. Les
déplacements sur les deux c6tés du plancher sont utilisés comme une entrée pour les
modeéles de RNA, et les déplacements du centre de masse et du centre de rigidité comme une
sortie. Ainsi par un simple calcul géométrique on peut obtenir I'excentricité réelle et déduire
éventuellement I'excentricité accidentelle. Par la suite cette méthode a été utilisée pour
évaluer la variation de l'excentricité apparente lorsque la structure subit une grande
déformation non linéaire. Ceci est particulierement utile pour étudier le comportement des
batiments instrumentés soumis a des séismes réels dans le but d'évaluer |'effet de la variation
de 'excentricité pendant un fort mouvement du sol.

Mots clés: excentricité, torsion, conception parasismique, réseaux de neurones,

réseau d’'Elman, non linéarité.
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Genesis of kaolin deposits developed on a heterogeneous metamorphic
basement: Example of Tamazert, Chekfa and Hadj Ali (NE Algeria).
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Abstract:

Chemical weathering of heterogeneous rocks of Lesser Kabylian massif (NE Algeria),
are influenced by climatic disturbances during the Miocene. This chemical weathering led to
the development of kaolin deposits, such as in (Tamazert, Chekfa and Haj Ali). The products
of weathering and the fresh rock were subject to mineralogical analysis by X-ray diffraction
and chemically by inductively coupled plasma spectrometry (ICP/AES) for detecting major
elements, and (ICP/MS) for determining trace elements. Mineralogical composition of
weathering product in the three studied sites, showed the dominance of kaolinite (20% a
78%), beside quartz (5% a 23%) and illite/muscovite (8% a 61%). Other accessory minerals
such as chlorite, plagioclase, feldspars are also present, but in small quantities. The
geochemical evaluation of major and trace elements in the weathering product, shows
leaching of (SiO,, CaO, MgO and Na,O) and enrichment of K,O and Al,0;. However,
behavior of Fe,05, is different from one site to another. Trace elements have been enriched
in the majority of samples of the three profiles. Some trace elements (Cr, Zr, Ba, Sr, V, Nb, Rb,
and U) are used to discriminate the hypogen or supergen origin of kaolin. The REE show
enrichment in the weathering product of the three profiles, LREE are more enriched in most
samples, relatively to HREE. The significant negative anomaly of europium (Eu) characterizes
all samples. The (La / Yb) y is slightly compared to the parent rock with the exception of
some samples of Haj Ali site, where it show high concentrations. Field observations and

mineralogical- geochemical studies, show that the kaolin deposits of (Tamazert, Chekfa and
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Haj Ali) are genetically linked, and having a mixed origin (hypogene and supergene), with the
predominance of supergene origin in most studied samples.
Keywords: Geochemistry, Chemical weathering, Kaolin, Lesser Kabylie, Deposit,
Algeria.
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Fig.1. Geological and structural position of the lesser kabylian massif in internal Maghreb

: Tamazert, (2): Hadj Ali; (3): Chekfa area (D.M Durand, 1969; ). M. Vila, 1980). (1)
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Fig 2. Powder XRD patterns of three studied site, Ta: Tamazert; Ch: Chekfa and Ha: Hadj Al. (Quz:
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Table 1. Chemical composition of the major elements (in %) of the three studied sites.

Tamazert Hadj Ali
Chekfa
M 1 2 3 4 5 6 1 2 H3 4 5 1 2 3
SiO, 7.4
9.00 | 455 | 3.28 | 451 | 107 | 872 | 628 | 1.25 | 457 | 140 | 5.74 | 565 | 840 | 8.77
2
ALO; | 1.4
6.38 | 1.39 | 250 | 1.79 | 560 | 402 | 0.16 | 3.6 238 | 3.0 0.72 1 997 | 0.11 | 8.60
3
Fezo3
55 | .70 77 .57 72 .26 .26 .85 .25 .90 35 94 .81 .38 .36
MnO
.00 | .00 .00 .00 .00 .00 I.d .00 .00 .00 .00 .00 .01 .00 .00
MgO
A7 | 42 46 33 .39 23 22 .69 72 63 72 62 22 34 35
CaO
56 | Id 16 .05 .04 .05 .03 .08 .39 .09 19 16 .58 .03 .04
NazO
.28 | .04 .56 23 24 .09 .07 23 46 37 .04 91 31 A2 .33
K;,0
12 | .96 35 49 A2 .90 67 21 19 37 .65 .34 .69 .09 47
Tio,
15 | .56 48 37 .39 .50 .60 48 45 .36 44 47 A7 .39 34
P,0s
23 | .07 .04 .06 .04 .05 .04 l.d I.d I.d l.d .04 .39 .04 .06
Pf
86 | .74 42 .57 93 .76 3.86 | .65 .98 .39 23 32 45 .02 .70
(Ti +
Fe) .70 | .26 .25 94 1 .76 .86 33 7 .26 .79 41 98 77 .70
(Cr +
Nb) 25 | 52 2.6 55 2.84 | 500 | 84 0.9 877 | 704 | 766 | 9.00 | 1.1 400 | 5.7
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(Ba +
30

sr) 323 | 67.7 | 265 | 370 | 021 | 028 | 69.1 | 29.2 | 01.4 | 751 | 97.3 | 57 | 39.1 | 271
0

(Ce +

Y +

) 06 | 796 | 641 | 575 (082 | 814 [593 811 [ 686 596 | 805 [ 045 [ 45 |402 | 653

La

(La/y
20

b)x 528 | 37 |662[098 |43 |476 603|627 548 [508 (619 [04 |02 |014
6

|.d: detection limit; Pf: loss on ignition; RM: parent rock
RM 03 §yieio :PF, Jlaii¥ e aslill Bylusedlild c o il o
A gyall adlge NN § poliadl oo (Gsalll § ¢ 52) Weslill poliall 3135 .2 Jourel!

Table 2. Concentration of traces elements (in ppm) of the three studied sites.

Tamazert Hadj Ali Chekfa

M 1 2 3 4 5 6 1 2 3 4 5 1 2 3
Ba

9.0 01 97 30 53 57 69 13 96 75 53 06 42 94 67
Be

16 .68 73 .00 .68 68 .05 .83 32 46 1 .03 21 49 34
Ce

1.1 99 2.5 2.5 02 6.6 6.3 06 7.3 4.2 7.6 11 7.3 9.7 01
Co

.50 0.5 6.5 91 .84 71 .79 .36 .30 34 21 .70 75 .07 95
Cr

2.6 9.1 7.5 51 34 9.2 9.6 0.0 8.77 7.6 8.03 8.8 5 44 3.5
Cu

68 Id Id Id I.d Id Id 7 Id Id I.d Id Id 02 1

Dy

99 .05 91 48 77 .02 72 47 .03 .36 .66 1 33 .05 46
Er

97 .08 .03 52 49 35 37 24 93 .87 .05 62 .20 .00 13
Eu

31 .53 .66 .65 43 13 43 .62 48 46 .88 15 52 1 31
Gd

54 .80 .66 .87 0.7 .83 1 .87 23 .39 43 0.2 .79 .02 .06
Hf
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9 14 11 21 00 10 95 25 87 41 76 25 49 58 .95
Ho

51 11 46 93 32 53 8 8 83 71 13 40 51 72 77
La

2.8 8.0 8.1 8.9 6.3 8.7 7.8 0.5 8.6 5.1 6.15 2.0 0.4 8.8 1.9
Lu

07 46 72 34 45 67 39 30 22 27 41 46 13 30 31
Mo

53 Id Id Id Id Id Id Id Id ld 1d Ild Id 68 .63
Nb

93 6.1 5.1 0.4 44 5.8 8.8 0.9 0.02 44 .63 0.2 1.6 0.6 2.2
Nd

s3 29 88 39 66 77 35 90 512 20 011 42 71 37 96
Ni

2 5 .0 .6 l.d N N 4 .56 0.3 1.45 .6 9 2 7
Pb

3.9 56 6.1 18 49 4.9 0.7 2.2 1.43 0.4 293 4.6 41 9.2 8.5
Pr

98 19 02 15 08 14 11 29 242 11 332 39 8 30 07
Rb

27 28 1 15 15 1.8 4.8 33 34 36 43 27 83 25 77
Sb

.52 13 43 .52 73 .36 31 37 .67 .67 .88 .79 53 77 .86
Sm

75 88 69 90 55 25 26 07 63 8 57 23 63 77 31
Sr

4.0 1.3 0.7 6.5 4.0 5.1 3.8 6.1 3.21 6.4 2.10 1.3 15 51 0.1
Ta

.39 .28 .96 .40 A1 .67 .92 .26 .01 .98 77 21 23 .76 .98
b

82 07 39 02 51 43 87 11 98 8 64 51 64 74 84
Th

49 7.7 6.1 5.3 4.4 7.3 6.3 9.2 9.22 9.7 0.4 0.4 2.6 6.3 4.7
Tm

11 46 61 35 51 70 38 31 28 26 .18 49 .16 29 32
u

15 72 8 05 57 52 39 26 2 08 98 62 67 57 36
Vv

.0 5.0 2.9 1.2 1.5 3.7 1.9 7.0 6.93 5.5 5.33 8.2 N 8.0 5.2
Y
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67 17 35 61 99 6.1 52 46 265 03 67 15 68 1.7 24

Yb
.58 14 .55 34 16 .59 .58 .94 .82 77 46 .21 .00 92 .08
Zr
1" 50 08 12 61 97 95 79 54 31 43 66 3.7 76 00
(La/Sm)y
.40 .93 .92 27 .09 .08 71 .04 A3 .82 22 40 .73 .04
(Tb/Yb)y
33 3 42 47 .39 33 .57 .53 49 .26 47 .64 38 A
(Eu/Eu*)
N 19 18 2 18 19 19 18 18 19 2 19 A2 19 18

(La/Sm) N: slope of normalized light rare earths; (Tb / Yb) N: slope of standardized heavy rare earths.

1000 -

100

Eehantillons normalisés (log1 0)

10 T T T T T T T T T T T T T ]
Ia Ce Pr Nd BSm Eu Gd Tb Dy Ho Er Tm Yb Lu

1000 15 = 3 w13 H2? ——f——TF1

b

100

Echantillons normalises (log10)

10

La Ce Pr MNd Sm Eu Gd Th Dv Ho Er Tm Yb Lu
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=
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A
Se gl adge :(g) « 2aaddl aige (o) ¢ el adge (1) LCl ayuigSIl I Byulas REE Sl
Fig 3. REE patterns normalized to the chondrite Cl. (a): Tamazert site, (b): Chekfa site,
(c): Hadj Al site.

(Cravero et al., ;JolIl cewlgy Jual cnatsll e sie JidL :(Discussion) dedbdlS
@“Lﬁl cuid gl yurs .2010; Parsapoor et al., 2009 ; Marfil et al., 2005 ; Dill et al., 1997)
JI REEy Tig Nbyg Cr Juas Loty SrgBag S § ¢ly5 pdas s Ludl Aol sLdly gl o0
Lyl puobiall (Dill eral., 1997) &Ll &gl Siledos opo OgSill s8I § HSAT
meladl § wud yadiy ALO; § slh] Lo cdasgl &gl ol e 8,85 &l Joni ¥
aylae e zlxly EEEA 2dlge § dadspe Na0y K0 Sbigizes Ao | Wglally welall
Dominguez et Murray, ) sMSsoMd s jlewddl) Llas 3929 dS5a9 .p3led § Bag2 gl el e
Ble § dudi piedll Weill poliall ylas Aol sia 4S5 DRX susi il (1999
ol 19,51 (Ronov et al. 1967) (Nesbitt.1979) et (Duddy.1980) &35! adlsll § 4&igzill
Dill et ) HREE 4 &)lis &igill 56 § LREE ¢l)5) ae &gzt dikes oL3T 81jma REE ppolic
(hypogéne) L&l 10 ol o jeeail] Lgilidl juobiall jany |gediiw! (al., 1997
SO;) v ldMadl :(kaolinisation) 4leSt §,allsl (supergéne) sLad sl Jua¥lg
Lo>173! o3 (Ba + Srvs Ce +Y +La) g (Cr+ Nb vs TiO, + Fe;053) ¢(Zr vs TiO,) ¢(P,0sg
rolie 3556 Lo s Ludl dudoldl sLdly &gzl (L J Sry Ba el oy Lipes SIS
9 (Ti+Fe) s (Cr+Nb) g (Zrvs Ti) olnSys Lol .o Lied| &gmtd! (LS S REE 5 Ti g Nb o Cr
LS| ydas ¥ o (4 JSEIN) BRI aBloll (e oSl clizad (Ba + Sr) &wds (Ce +Y + La)
Bleall s o G0 Awgyull SSEN GLLLL § ool clgy of J) ada lia s
old el aqg .(Dill et al., 1997) Ladl! uas (Sr+Ba) g (Ti+Fe) Sbgizme Add A glguzl!
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e Lol 392y JI ade clizall Gdle @ (Ce +Y +La) 5 (Cr+ Nb) o Jle 5555 3929
CATA P EVENE S (PFPE Sl
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Fig.4. Distribution diagrams of trace elements in three studied sites

L Tamazert samples, Chekfa samples, Hadj Ali samples
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ool L M CT diead! cliliwly lalises Juol e P 4aa sl 2990 (o Slizall (supergene)
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wi pdihe Ll sa Zr Aimbidl Gg)all § ol i€ pan &Y (Dill et al.1997)
4y (Ba Sr (Rb .V .Cr .Zr) mobiall LLe¥1 5501 Loy Sy pusall sodeio pdl Aomyul
Slise i3 U &z (Vidal. 1998 :Briand et al.1985) 4lsSIl diles (Ll § Andiin
4yl cwd ((Marfil et al.2005) Lmbow 2955 & J| Zrg Ti oo Jladl ggizll 13 o JglsT1
.Cravero et al.2010)) (2Ll Lkl &3 Gl gl 1001 Jua¥t @ld (gl el gy o
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Fig.5. Binary diagram (Ti + Fe) vs (Cr + Nb)

:(Conclusion) a6
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Ly I & Ll oldatll o 2 gasill c¥fgmtll A uilmio b ctdne (zoloun Blw
3\%34%.” Llee Hohas I @ol Jelgall sia .(Miocéne) cuwgdd! da> $ bugd! y=dl (o>
Casmsil s OIS cnlsy a5 I (Feldspars) leadilly 2iadl piall AleasS)
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sl Ni o] et oLl Anglia Ausailiod] yailaid
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a0 il

A gl e i kg o T SolSe palei

pusiad | Sl (DC) Jend!l 55939 (f) 3300 A5 Eedl agas :(Abstract) gadldl
Jlexiuly ¢3¥sd zhuw e Ni-TiO; agelicdl weuSyl SLl pend! UK oMb auinad
(SEM) zall! g A0 pmll pluinly oMiadl jasbins amd o3 . b8 Sl 2
Juloes Aawlgy eMall wiligSa Jeloes a3 JSTII HLas |y aMall jLas | ((XRD) diicid) aail|
.0 35.485 Ti 16.30 e Jall zhidl gsix! (EDX) adlall ailadl dbend! aasdl
st Ui e 560.4HV e 2Mall caly [111] Jiaall slaS¥l e XRD clulys cais
(i3 33 .(DC=25 1 .F=10Hz) Ni-TiO, s il 645.7HV J| (DC=757. F=10Hz) Ni-TiO,
Jgloe J (Potentiodynamic) wlbadiw¥l Slulys dawlgs Bamell liall JSTI daglas
& TiO, zles) 85L3 ae JSGII 23US (olassl mliddl cdy Cus ./ 3.5 agusgiall dyel
elaw ( DC =257 .F = 10Hz) Ni-TiO; &€& Mt clad 85 IS b ddgdine
IS adle dagling 0hall cpe Adle Aayag 10590
:(keyword) 4Ll QL
v Ll Gl ST s Al JSL g L | ST JSad! S

Mechanical and corrosion resistance properties of TiO, nanoparticles reinforced Ni
coating by pulse current electro deposition

Abstract:

The study included the effect of the frequency (F) and the DC cycle of the current used
to manufacture Ni-TiO, nickel-coated nickel plating on a steel surface using electrolysis
technique. The coating properties were examined using a scanning electron microscope
(SEM), hardness test, corrosion test, and the coating components were analyzed by EDX
analysis. The coated surface contained 16.30% Ti and 35.48% O. XRD studies revealed the
preferred trend [111]. The rigidity of HV 560.4 for Ni-TiO, coating increased F = 10Hz (DC =
75%) to HV 645.7 for Ni-TiO; coating F = 10Hz (DC = 25%). The corrosion resistance of the

i3l 8,y 07000 « s coma dnale (Lelapdaty Lad )l wlya) slind psee |
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samples prepared by Potentiodynamic Studies in 3.5% sodium chloride solution was
evaluated. The results showed a decrease in the density of corrosion with increasing TiO,
incorporation in the nickel coating matrix. Ni-TiO, composite coatings (F=10Hz, DC = 25%)
provide a uniform surface, a high degree of hardness and high corrosion resistance.
Key words: Nickel coating, titanium oxide, corrosion, electrodeposition, pulse current.
cllig diliedas doo oo IS Llazal JSGU &L Mistl lix, s(Introduction) Jé-a)
S a1 iy Lo WLe 5 ([2 1] JST diasling uied! 2SOl duasbins o
oSes du 3] @lxlly golaid¥l crslall dam oo &Ll lall slucy Gilall pal o
cealpidly olall Jie olsll gleil samy s JSall &bl oSlall e ailalgy Jgsaze!
Sl oMl Lpezml) Al s ) Bole Lales| 050 @y <[5 4] ooyl AP
Cor> Wk STy quudl! pdly (Dsldl s il IS § Loy JSA Bale 0 goiall
Ni- [7]INi-ALOsLae «o&ll Ml (o Acgiie dogame aisad o3 .[6] Aasds Wglude
Sl alusiul dde Jiamill oMiall pay [11] Ni-SIC 5 [10] Ni-Si .[9] Ni-ZrO, .TiO,[8]
13 12] peiad ! Gl UL &lae el Bagarg Sl paibias 93 il by S
4eS Baly lasg) dus (NI-ZrOzg Ni-SIC (Ni-ALO3) JSuill &bl Mall pyams o
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eMall &=l 4idl [18 (17] H.F. Guo L.M. Chang, M.Z. An, S.Y. Shi 3L 434 .[16 15]
o sl ‘_?.'a.ﬁ.llj @a.u.ll roiad | Sl Ul alasiwly azmll Al,05-Ni-Co Y
[19] JSTU diagliag &pemll disy e eMMYI1 5 udy (Ni-Co Sl § TiO; wiliuse zles!
oadiie 3Ygd e duwyi @3 GMINI-P-TiO Mo § TiO; Sl (e dalidee SleeS mod o
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NiCl,. H,0 2377

NH,Cl 214
Bath composition (g/1)

H,BO; 18.54

Tio, 20
Current density (A/dmz) 4
Pulse Duty Cycle (%) 75 .50 .25
Frequence (Hz) 100 .10 .1
pH 4-45
Time (min) 30
Temperature (°0) 50
TiO, grain size (nm) 50~
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Det: SE Date(m/dly): 09/13/18 LPCMA-Biskra

e 2 X L 1 M

I3 A W -3 L
SEM HV: 20.0 kV WD: 14.85 mm
View field: 139 ym SEM MAG: 2.00 kx 20 ym
Det: SE Date(m/dly): 09/13/18 LPCMA-Biskra
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20

Deposit Elements Amount of
nanocomposite
+0.1(%)
f=1Hz, DC=50% Ni 62.72
Ti 13.40
@) 23.88
f=10Hz, DC=50% Ni 59.56
Ti 15.74
O 24.70
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f=100Hz, DC=50% Ni 85.86
Ti 5.15

O 8.99

f=10Hz, DC=25% Ni 48.21
Ti 16.30

@) 35.48

F=10Hz, DC=75% Ni 90.11
Ti 2.84

O 7.05
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Szl Sliald Al @b (3) gzl
Deposit Microhardness(HV)

f=1Hz, DC=50% 596.7

f=10Hz, DC=50% 613.6

f=100Hz, DC=50% 5753

f=10Hz, DC=25% 645.7

f=10Hz, DC=75% 560.4
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wosS Jolme 3 cliall ST doglis puds o5 Sl o uagldll HLos 4
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Sample E.o.(mV) Icorr(mA/cmz)
f=1Hz, DC=50% -444.71 0.068
f=10Hz, DC=50% -300.36 0.047
f=100Hz, DC=50% -421.31 0.060
f=10Hz, DC=25% -285.69 0.040
f=10Hz, DC=75% -305.24 0.050
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