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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.
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new Jaccard(2);

Jaccard jaccard =
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MethodJaccard] i
JaroWinkler jaro = new JaroWinkler();

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

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

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

double CorrCos = new PearsonsCorrelationd).correlation(Human, mMethodCos);
System.out.println{Corrtos);
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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
I t L'objectif | étant de valider la relat terd dant
existante entre : I'adaptation du systeme oculomoteur, |'exercice éducatif, le développement
e la maturité, l|'entrainemen inguistique et ainsi linterface iotechnologique
de | turité, l'ent t | t t I'interf. biotechnol
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
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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 '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 l'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. (Qz:
Quartz, KIn: Kaolinite, Ms: Muscovite, Tc: Total clay, Kfs: K-feldspar, Plg: Plagioclase).
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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 | 4.02 | 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 l.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 l.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
(T +
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 | 02.1 | 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 | 662098 |43 |476 603|627 548 [508 (619 [04 |02 |014
6

|.d: detection limit; Pf: loss on ignition; RM: parent rock
RM 03 § oo :PF, Jlaii¥ e 3l Bylusedlild c o il o
A gyl adlge W § poliall (e (Ogelll G e 52) gl puobinll 58,52 Jouzel!

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

Tamazert Hadj Al 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 61 52 46 265 03 67 15 68 17 24
Yb
58 14 55 34 16 59 58 94 8 77 46 21 00 92 .08
Zr
11 50 08 12 61 97 95 79 54 31 43 66 37 76 00
(La/Sm)y
40 93 92 27 09 08 71 04 13 82 22 40 73 04
(Tb/Yb)y
33 3 4 47 39 33 57 53 49 26 47 64 38 41
(Eu/Eu*)
19 18 2 18 19 19 18 18 19 2 19 12 19 18

N

(La/Sm) N: slope of normalized light rare earths; (Tb / Yb) N: slope of standardized heavy rare earths.
‘?.L‘Ld{f.f/ @Jw/)@w/‘)m :(Tb/Yb)N £ ia',g'.éj/ @Jw/ﬂw/Jm :(La/Sm)N

1000 -

100

chantillons normalisés (log1 0}

I
L

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 &—F 5 H4 —H3 H2 —8—E1
— b
o
E;
=
% 100
=
g
E
2
5]
10 T T T T T T T T T T T T T
La Ce Pr Nd Sm EFu Gd Tb Dv Ho Er Tm Yb Lu

86



0939 ol Aadsy Wil pud Agamill yginis (o WrgS ) (it glSII Lewlgy BLD

1000

Echantillons normalisés (log1 0)

LaICe | Pr iNdISmI EuiGleb IDVIHGI Er ITminlLu
3 U
gLG Cla té}.c (C)  &aasdl c.ao}.q (u_o) ¢ Qied cé}a (i) . Cr.p.\.gﬁ‘ J! Eﬁl.bo REE JLﬁJai
Fig 3. REE patterns normalized to the chondrite Cl. (a): Tamazert site, (b): Chekfa site,

(c): Hadj Ali site.

(Cravero et al., ;JolIl cewlgy Jual natsll e sde Jidl :(Discussion) dadbidls
@”L:dl cuid oIl yums .2010; Parsapoor et al., 2009 ; Marfil et al., 2005 ; Dill et al., 1997)
JI REEy Tig Nbyg Cr Juos Loty SrgBay S § ¢lyf pday s Ludl dboldl sLlly Lgmill o0
Luiyll poliall (Dill et al., 1997) Loy Liedl gl Siledos opo OgSall utinglSI1 § HSAT
moladl § wud yadiy ALOs § ¢lh] Lles cdasgl &goeill ol e 5,88 &l i ¥
aylae ezl 4aa sl 2dlge § dndipe Na0y KO Sibigices Aol Wglally wglall
Dominguez et Murray, ) S0y jlewddll Llas 3929 dS5a9 .p3ked § 83529l el ae
Bl @ duds auiedll Weilill poliall plas ALsMLl sia uSh DRX susi gdll (1999
ol 19,1 (Ronov et al. 1967) (Nesbitt.1979) et (Duddy.1980) 2331 adlsll § &gl
Dill et ) HREE  &)lis &gl z50 § LREE ¢/, an &gzl diles oLT 81jma REE ppolic
(hypogeéne) sLaWI 1001 ha¥l o aeeil] gilidl poliadl (any |sediiwl (al., 1997
SO;) on ldMadl :(kaolinisation) 4teStl 5,alls) (supergéne) sLad ! J4a¥1g
Le>173! o3 (Ba + Srvs Ce +Y +La) g (Cr+ Nb vs TiO, + Fe;053) ¢(Zr vs TiO;) ¢(P,0sg
rolie 3556 Loy s Ludl dudoldl sLdly gzl (L J Sry Ba ¢l iy Lipues lEMaS
9 (Ti+Fe) g (Cr+Nb) g (Zrvs Ti) olnSys Lol .aiomLied &gmtd! (LS S REE 5 Ti g Nb o Cr
SIS | ydas ¥ g (4 JSEJN) BRI aBlodl (e ol cslizal (Ba +Sr) &wds (Ce +Y +La)
Aleatl i e B Ayl SN Bl § sl gy of JI ade lia 5pS
obd 2l aqg .(Dill et al., 1997) L&l was (Sr+Ba) g (Ti+ Fe) Sbgizme Add A glguzl!

3
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e ol 3929 JI ade clizall 4dle § (Ce + Y +La) o (Cr+ Nb) o Jle 5555 3929
il S Aoy L & gmil]
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200 -

150 -

Zr (enppm)

100 -

=

0,1 0.2 0,3 0.4 0.5 0.6 0,7
TiO; (en %)

0.4 . . . :
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ezl ol dad alie fopies alie”

Fig.4. Distribution diagrams of trace elements in three studied sites

L Tamazert samples, Chekfa samples, Hadj Ali samples
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T4y T3 Lo 5LaUI 2 Juol o (2 T69 TS5 T29 T1 cwiliiadl o zings (5 JSEI)
Fhw ol g3 aall H5 cliinl hlize Jiof o 2 e zla)l clue peezs
Jeal L M CT diead! cliliwly lalises Juol e P aaazdl 2990 o Slizall (supergene)
oo (gl i) Jof s oo pgilisall Blb| oy 815l § .(hypogene) sLalll sl
cnickand! Cm peetld gl 8 Ti Soima pludeiod o AUl Ailas (LT AY1 55l
b pdise Ll sa Zr Aimbidl gyl § ol painS ez &Y (Dill et al.1997)
4Syx=; (Ba Sr (Rb .V .Cr Zr) mobiall LLe¥1 5501 Loy Sy pusall sgdeio pdl domyul
Sl i3 U &z .(Vidal. 1998 Briand et al.1985) 4dsSIl dilec (Ll § Andiia
Lyl <l ((Marfil et al.2005) Lmbow (2955 & J| Zrg Ti o Jladl ggizll 13 o JolsTI
.Cravero et al.2010))  ,L]! Ladll &3 el gl PENS (Y= {EA RN P14 (O PYre
Fe,05 oo cn> & Byd9 AST 585 LREEg P,0s9 Vg Pbg Srg S poliall 4ls Il el g3dl 3
BLAL Byl el 331 (3 &Lall 2 HREE Zry Ug Rby Vs

FetTi (en %)

20 25 30 35 40
Cr+Nb (en ppm)

(Cr+Nb) Jilas (Ti+Fe) Sl lase .5 JSEJI
Fig.5. Binary diagram (Ti + Fe) vs (Cr + Nb)

:(Conclusion) daMl 6

hle o Lilalys IO 0 4] ibigs Lo pagiel (Sos

Shal §adl JLeddl § aadledl (e zladl g 2aaadl coipiles) clolSdl parbin lis
Lebye @I s Ll oldatll o ausasall c¥gmil] Amds uilzmio 8 tdae 2ol Bl
gl dilec yolas JI @l Jalgall sia .(Miocene) cugell i 3 dasugill yodl yng
o gidl play oIl cwlgy (19SS I (Feldspars) )Leudally aadl Hseimll dleass!
CialglSI . ol S § LelaS Ly Ll &1 AN aBlgoll pddll gilgal uall
Aubigd! lylewadally cusdSIl Aag e Ayl Galall (2 codeSiudl / cadi¥lg 35,1981
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& Lozl budd by i oSl s calizd A5l oJoBII Ida yuimy U Sl
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Gl 15 ot ol D929 s Wil e § a4y BLAY) @iy A1 K Ll 2o |
,Cr,Rb,V,Y ,Nb, U) &gilill jobiall .a¥1 5yiially &lie &gl mite § 5yl poliall
el gy BLAS Juol i Kall oo Jazes (REE) 8,001 s ¥ poliall 28Ls) ( Pb, Zr, Sr
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Jells elpaly dlyidl sia JeSiud Aie bl Lgmill ilndl pe (A Lidl 2ubldl oLl

Jua¥ 1ia ST o 950 Mg nzenS U B panad | sUaill

90



0939 ol Aadsy Wil il Agamill jgivis (o WrgS ) (it glSII Cewlgy BLD

:(References) a1,

1- Bariand, P., Cesbron F & Geffroy J.,(1985). Les minéraux: leurs gisements, leurs associations. Edit.
BRGM, France. 490pp.

2- Braun, JJ, Pagel M., Herbillon A & Rosin C.,1993. Mobilization and redistribution of Rees and
Thorium in syenitic profile-a mass balance study. Geochim. Cosmochim. Acta, 57(1 8),4419-4434.

3- Braun, J.J,, Viers J., Dupre B., Polve M., Ndam | & Muller J.P.1998. Solid/liquid REE fractionation in the
lateritic system of Goyoum, east Cameroon: the implication for the present dynamics of the soil covers of the
humid tropical regions. Geochi: Cosmochim. Acta, 62(2), 273-299.

4- Banfield, ). F & Eggleton RA,(1989). Apatite replacement and rare earth mobilization, fractionation,
and fixation during weathering. Clay Mineral,37,113-127.

5- Bouillin, J.P., 1977. Géologie Alpine de la petite Kabylie dans la region de Collo et d’El Milia (Algérie)
Thése doctorat, Univ Pet M. Curie.511p.

6- Boulagne, B & Colin F.(1 994). Rare-earth element mobility during conversion of nepheline syenite
into lateritic bauxite at Passa-Quatro, Minais-Gerais, Brazil. App/ Geochem, 9(6), 701-711.

7- Condie, K.C,, Dengate ] & Cullers R.L.(1995). Behavior of rare-earth elements in a paleoweathering
profile on granodiorite in the front range, Colorado, USA. Geochim. Cosmochim, Acta 59(2), 279-294.

8- Caggianelli, A, Fiore S., Mongelli G & Salvemini A.(1992). Reedistribution in the clay fraction of
pelites from the southern Apennines, ltaly. Chem. Geol. 99(4), 253-263.

9- Cravero, F., Marfil S & Maiza P., (2010). Statistical analysis of geochemical data: A tool: to discriminate
between kaolin deposits of hypogene and supergen origin. Patagonia, Argentina. Clay Minerals, 183-196.

10- Dominguez, E & Murray H.H.,(1999). The Lote 8 kaolin deposit, Santa Cruz Province, Argentina.ln:
Kodama H., Mermut AR, Torrence K. (Eds), Genesis and paper industrial applications. Clay for Our Future.
Proc.1 1th Int. Clay Conf,, Ottawa, Canada 1997 ICC97 Organizing Committee, Ottawa, Canada, PP 57-64.

11- Duddy, I. R.,(1980). Re-distribution and fractionation of rare earth and other elements in weathering
profile. Chem. Geol, 30, 363-381.

12- Fagel, N., André L & Debrabant P., 1996. Multiple seawater-derived geochemical signatures in Indian
oceanic pelagic clays. Geochimica et Cosmochimica Acta, Vol. 61, No. 5, pp. 989-1008, (1997).

13- Justin, E. B.,, 2012. Review of rare earth element concentrations in oil shales of the Eocene Green
River Formation. USGS. U.S. Geological Survey, Reston, Virginia: 2012.

14- Hill, 1.G,, Worden R.H & Meighan .G.,(2000). Yttrium: the immobility-mobility transition during
basaltic weathering. Geology28(10), 923-926.

15- Mahdjoub, Y.,(1991). Cinématique des déformations et évolution P, T anté-alpines et alpines en
Petite Kabylie (Algérie Nord orientale): un modél d'évolution du domaine tellien interne. 7hése-es-Science

USTHB. Alger. 196p.

91



2020 31 Gt L sl Lo 93 9355019 a lad! Alovs

16- Marfil, S.A, Maiza P.)., Cardellach E & Corbella M., (2005). Origin of kaolin deposits in the “Los
Menucos”, Rio Negro Province, Argentina. Clay Minerals, 40,283-293.

17- Marsh, J.5.(1991). Ree fractionation and Ce anomalies in weathered karoo dolerite. Chem. Geol.
90(3-4), 189-194.

18- Mongelli, G, 1993. Ree and other trace elemnts in a granitic weathering profile from Serre, Southern
ltaly. Chem. Geol. 103 (1-4),253-273.

19- McDonough, W.F, Sun S.S., 1995. The composition of the earth. Chem. Geol. 120, 223-225.

20- Nesbitt, HW., Markovics G. & Price R.C.(1980). Chemical processes affecting alkalis and alkaline
earth during continental weathering. Geochimica et Cosmochimica Acta, 44, 1659-1666.

21- Nesbitt, HW., Young G.M.,1982. Early Proterozoic climate and plate motion inferred from major
element chemistry of lutites. Nature, 299, 715-717.

22- Nesbitt, HW., Wilson R. E.,(1992). Recent chemical weathering of basalts. Am. /. Sci. 292(10), 740-
777.

23- Nesbitt H.W., Makovics G.,(1997). Weathering of granodioritic crust, long-term storage of elements
in weathering profiles, and petrogenesis of silicatic sediments. Geochim. Cosmochim, Acta, 44, 1653-1670.

24- White, AF.,, Blaun AE.(1995). Effect of climate on chemical weathering in watersheds. Geocchi.
Cosmochim Acta, 59,1729-1747.

25- Windom, H.L.(1976). Lithogeneous materials in marine sediments. In: Chemical Oceanograpgy,
vol.5 (eds. ). P Riley and R. Chester). Academic Press, pp. 103-135;

26- Parsapoor, A, Kahlili M & Mackinzadeh H.A. (2009). The behaviour of trace and rare earth elements
(REE) during hydrothermal alteration in the Rangan area (central Iran). Journal of Asian Earth Sciences, 34, 123-
134.

27- Price, R.C, Gray CM., Wilson R.E,, Frey F. A & Taylor S.R.,(1991). The effects of weathering on rare-
earth element, Yand Baabundances in tertiary basalts from southeastern Australia. Chem. Geol. 93(34¢), 245-
265.

28- Roaldset, E.(1973)., Rare earth elements in quaternary clays of the Numedal area, southern Norway,
Lithos, 6,349-372.

29- Ronov, A. B., Balashov Y. A & Migdisov A. A.(1967). Geochemistry of the rare earths in the
sedimentary cycle. Geochem. Int. 4,1-17.

29- Taylor, S.R, McLennan SM, (1 985). The Continental Crust: Its Composition and Evolution.
Blackwell.

30- Vidal, P.,(1998). Géochimie.  Série geosciences.  Dunod,  Paris. 190  pp.

92



G919 SolSe pale . Ni peadt gScth  Sat <ol dagling LS OIS (il

el Ni Jond! e Mt S Aegling Asalsand! sailaill
(ki 150 sy Ay pially THO2 il sl (31085 Gl hom
i 5l plodeiuly

AL gl e i kg o T SolSe palei

puseiad | Ll (DC) Jend!l 55939 (f) 3301 w8l emdl agas :(Abstract) gadlll
Jlexiuly $3¥sd zhaw e Ni-TiO; agusilicd] weuSsl SUL peadl JSA Ol aduadd
(SEM) sl g ASIYI pael !l alasmialy oMMl paslias pamd 03 il Jeloead| 3ids
Juloes Aawlgy eMall wiligSa Jelos a3 JSTI HLas |y aMall jLas | ((XRD) diicid) dail!
.0 35.485 Ti 16.30. e fall zhidl gsix! (EDX) adlall ailadl dbend! aasdl
Matl Jai e 560.4HV e adball @aly [111] Jaasll slai¥l e XRD Sllys cads
o3 53 .(DC=25 1 .F=10Hz) Ni-TiO, sl 645.7HV J| (DC=757. F=10Hz) Ni-TiO,
Jgloe J (Potentiodynamic) wladiwl Slulys dawlgy Byamell liall JSTI daglas
& TiO; zleo| 8ol ae JST BUS (olasesl mlill cily s .1 3.5 agasgiall dyelS
law ( DC =257 .F = 10Hz) Ni-TiO; a&L0 Mt cilads a5 IS b ddgdine
IS adle dagling hall cpe Adle Aoy 10590
:(keyword) 4Ll QL
vaed Ll Gl ST s Al (JSW (o gLl 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

S50l 8,Ss 07000 « yuings oma dnale (Lelapdaty Lyl wilyad) 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.
cl3g ailipdas oo oo S Lalagal JSGU <&t o Miall (i, s(Introduction) Jé-)
S ol iy Lo WLe 5 ([2 1] JST diasling uieed! 2SSl duasbins o
oSay Eu ([3] Glmilly gobaid¥! caulall us e Sl Sall sluey Gilall pal e
alpidly polall Jia olgd! &bﬂ oan ae JSl S I e aitail gy Jgsazet!
<SG MU Lpezml) Al s ) Bole Lales| 050 @ly [5 4] oMoyl AP
Cae> Wik JeSaly quudl! pndly (Dsldl s il U3 § Ly JSA Bale 0 goiall
Ni- [7INi-ALOsLae &l oSall o Aogiie Aogazme auuas o3 .[6] Aaids Lglude
Sl alusiul dde Juamill oMiatl pzay [11] NiSIC 5 [10] Ni-Si .[9] Ni-ZrO, .TiO,[8]
13 12] el LS UL &lae el Bagarg Sl paibas 93 addl by SII
4eS 5ol Lasgd Eus (Ni-ZrOys NiSiC (Ni-ALO;) JSull &Ll oMbl pms @
okl HBIL A5ylie uSall (addly @addl GUpSIl ool § oSlall 3 azmenl! bisjll
@'a.,ilb).d.wlbl.j.ﬁl pluasiwly pazll W-NieMall JSTI daglan duuas plasinl o5 .[14]
eMall &=l 4iddl [18 (17] H.F. Guo L.M. Chang, M.Z. An, S.Y. Shi 3L 434 .[16 15]
o sl @.'a.,illg @a.u.ll roiad | Sl Ul alasmiwly pazll Al,03-Ni-Co &L
[19] JSTU diagliag &ipemll didiy e eMMLYI1 5 udy (Ni-Co Sl § TiO; wilivs zles!
oadiie 3Yed e duwyi @3 GMINI-P-TiO M § TiO; Ol (e dalides SleeS mod o
Lo g BNI-W-CNTCE L Sl he Jguamll oaddl Sl alusiwl 73 .[20] (ge,S)!
Ni—W— &1 o Sall slus] 73 LS [21]dieS 5b5 a sdMadl § O90,SU laill 2393
Ni — Welllald &yl 3id) crues I <ol La,0;3 a8Ls) . paiud | 5Ll aliseiuly La,0;
[22] platie $raic ai95 pdsls
S A gabas I e Ni / nano-Ti0, &1 Sl zlu) @5 JGL 1da §
GASN il plakinly dmbaidl Lamslydsge o SBYI 5 (PO) wadll JloyeSI
de o oluld coyal LS XRD Aiid! aa¥l zlail sl dawlys Ladsy mull!
d WlaaS oy oluldll alusiwl ST Aaglin paibas peds @3 azmud! olgall
135 pgasgiall wysl Jglea
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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~

(XRD) azicid! dad¥l sgo oluld dlaslgy Madl ddy sy 53 : Ml Syl -2
51 &5 (k= 1.5418 A°) Cu q glail; BRUKER D8 ADVANCE 55 o 5L aliieiuls
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zo09 (25% b 1) Brssall G oSall yboi Lladus, @3 dad el (2 (111) (TiO,) 5 (220)
Jos 898 Lawasi dic 4l Lasgd dus i 5 culS (200) 5gy0l) Al 23Ul o
Sligh goi Sy 1dag &Ll Sall § pgulunl) weusT Slije oo sl s ot Ll
+(200) Jf (111) oo piiy gl inall olas¥l o Jgall Sy ding (111) slas¥l 3 IS
Lol Jeadl ol y98 § (220)

T|O2
— bu 11)
— (200)
L (220)
3
T
N

Intensity (u.a)

1 Hz

T T T T T T T T T T T T T 1
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
2Theta (9

50 7. Jeadl 8590y izl iliall 3L L) 2a i) 2 |ad) Slizie (a1) 3553all
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g (b)
¢ )3 8 e
©
3
]
2 A R 50 %
£

R j\ A A 25 %

BB 0B etay 0T w0
10 Hz s34 § izl Siliaall Ldldl 4ai¥l 71l Silizia (b.1) 595al1

peddl o€ Eus ((Scherrer) a8Me aludmiuly Sliall SlHgldl px> clus @&
26 .20 nm 24 nm <uill e (27579 257 Jos 5195 <100 Hz (10 Hz .1 Hz 234 oliall
.27 nm 9 18 nm .nm

Slall alaidl Az slshsn (2) Bystall plas eMall (ol frlandl Li-slsinge -2
e JSAT) 49,8 o Mall 35S Silaendl colS w8y Aalises B gyly e Lple Jgsaztl ] ‘_“g\N
335019 (25 %)apmisill Jeadl 590 bogpds § jazmll oSall mass o dzmg oMl US ala
Brgall sda ylas lda JI ABLSYL . yausl ez LgyS S Ll elligs (10 Hz) Jowgid!
Ni JSAI adgdian § platie Sy de jga TiO; pguslicdd! deusT SLS ailoja o

Det: SE Date(m/dly): 09/13/18

‘ s AN el ) sa (2.b) 3 55all
gl (A5 S el ) 5em (2.0) 30 52l .DC =50 % ,f = 10 Hz:zuldl

.DC=50% f=1Hz :
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e & % (e N
'WD: 14.96 mm VEGA3 TESCAN|
View field: 139 ym SEM MAG: 2.00 kx 20 pm
Det: SE Date(m/dly): 09/13/18 LPCMA-Biskra

K
SEM HV: 20.0 kV
View field: 139 pm SEM MAG: 2.00 kx | 20 ym
Det: SE Date(m/dly): 09/13/18 LPCMA-Biskra

S AN eaall ) sa (2.d) 3 s<all
.DC=25% ,f=10Hz :z\l

sl 5 S ead) ) sa (2.0) B siall
.DC=50% ,£=100 Hz

< bl (Hg AT gl j 9 (2.0) S sl
DC =75 %.,f =10 Hz

SEM HV: 20.0 kV WD: 15.17 mm VEGA3 TESCAN
View field: 139 um SEM MAG: 2.00 kx | 20 ym
Det: SE Date(m/dly): 09/13/18 LPCMA-Biskra

Audll EDAX Jelms Jany (3) Bi95all & LS il EDAXOLLT meogs piy
Syiza S EDAX Jeloms CaiiSs (2 Jouell) NisTiO, &kl Mall § 552 sll pobiall &igal
Capns ud Lxbidl TiO, clews pany 0555 Ly TiO; § dde (o U811 cnmusYS
eIl aeg 39301 i digSs @3 gl Hy oz gpued! LS Alawlgs Ti ) "sazll gl l"
Ti0; oo e alazetly oall ggim
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cps/eV

T T | T T T | T T T | T T T E T T T ‘ T T T
8 10 12 14 16 18 20
keV

.DC=50%,f=1Hz: Joi ;0 EDAX Bl (3.2) 595all

cps/eV
50—
40—
30 b
1 NI
|
1 e Ti Ni
ZOi
10—
g= T T T T T T T T T T T T T T T T T T T T T T
Z 4 6 8 10 12 14 16 i8 20
keV

.DC=50%,f=10 Hz: Jo>i ;« EDAX Lk (3.b) 5,451l

L LI 1 T T T 7 T T T
6 8 10 12 14 16 18 20

.DC=50%,f=100 Hz: J>1 ;s EDAX Lk (3.c) 8 9%l
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cps/eV

16 18

.DC=25%,f=10 Hz: J>i ;0 EDAX UL (3.d) 3,95l

cps/ev

20

2 4

T T T ‘ T 1 T
8 10
keV

T T T T ] T T T

16 18

.DC=75%,f=10 Hz: J>i ;v EDAX Lk (3.e) 5,95all
8zl oliall EDAX (s (2) Jgult!

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

Wilson ) 3Lezll dhwlgs Byamll olaall &dlo wums &3 adall s -3
Se Jgaxdl @39 dalins oSkl i § LDLall (wld @5 .(Instruments model 402UD test
A bligia

e Ao wlid @3 ADlall e Joadl B0 a0l Alelill Ol ues Ja e
a7y oldidly (1005 1.10Hz) Lakises Silaayig (/50) ails Jos 539 Soppins L & scilive
5yg5all gy (4Adm 7) Al s 2BUS 3 (1 75 5 25) bk Jos 8933 (10HZ) uls
05 oo o eadl 83939 Laddl 55,5 pdny Bpasell Giliall AMall (b S (3) Jouztls(4)
25 Jos 8395 9 10 Hz 3553 o bogyddl wic (645.7 HV)adall gad¥l uxll e Jgax]l
9 Ni JSAl Lgiian §TiO, ciliuja (e 58 AST oo 05 4l &yl Slylas ! § cud g ddls
il adall 3 8sL3 aoys oMall el ado cllac| § ool I

Mall &gas § TiO olije cdid b (1)

& bl 3550y Sledlesdl 48, Gaai &Ll Ml §TiO, 2gill logunet! ()

Shlas ! § als el LS goald! el gai oo oy Ml § g3l logunet ()
Ayl

Lalud! (olassl 3 cud Las &85 8T que> x> 13 (/DC=25.F=10Hz) <&,L1 oS
ST Azmace Ag oMMl
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Szl Sliald Al @48 (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

| Duty cycle = 50% |

580

570

560

550

Microhardness (HV)

[$4

i

o
1

530 *

1 " 10 ' 100
Fréquency (Hz)

610 Fré —10H
N | Fréquency z]

600 —

Microhardness (HV)
(4] (o)) (6]
~N o ©
o o o
1 1 1
>

560 —

550 — A

25' 5(') T T T 7'5 T T T T 1
Duty cycle (%)

Adtiall e HLall Jaadl 959 3301 506 (4)5 5950l
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sl Jolme 3 cliall ST doglis puds @5 Sl o agldll HLos 4
ST w38 o Ll ol @il o o5 80LeasS 9 S @bty 1 3.5 pgurgiall
(A)dgazt! § LS (Tafel) cllalass alasiwly Lgusel! (lor) JSEI 55 28LS (Ecor)
8kl Sbigald (1 corr) JSTI LS A8LSy (Econr) ez G52 i (4)Jsunl

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
Gluzie oyl (5) 3594l

.aligall alizl (potentiodynamic) wlhadiwl duidy Lele Jgaxdl o &I cladiun|
:Jgually JSA! e Cmes LS

28] JST Juae iy JWdls 2300 8oL5 a (leon) JSTL 5Ll A3US andieis
Fiy2 10 ga ST e (ndieia Joad JULT 55,0

10 J) 23,00 8005 Led s 530 IS & Lcks J31 (Ecorr) JSTU 050801 3y 08 0955 2
ST (198 55 Bl 8305 Lamg) 55,0 100 ic Zegill s G35 ¢ 55,

Jine 55 JlLy (RC) doall 5335 § 8530 g (lr) JSTHLS R3S § 5oLy 3
125 A padsia JSG Jaal (RC) L1 Jeadl 5595 .[29] wups JSTI

893 Bl Led pin B S § Alu AST (Econ) ST 09eS Gpd ad 095 4
(RC) Joad!

1Hz, 50%
10Hz, 50%
100Hz, 50%

10Hz, 25%
10Hz, 75%

Logi (Aan®

—6‘00 —4‘00 —2‘00 CI) 2(‘)0
Potentiel(mV)

coladl cabiel Glhatud! ol (5) 595l
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A LMl J) Lo gs s Lilulys M5 (e :(Conclusion) o)

Eeo 13l § TiO; p gl wuST LS Sl zlodl Babsy J1 33,01 3ol 5355 ©
3a 10 ga 5340 Ji¥! Al G g

Eu <Ml § TiO, poulinldll st LS Slisie zleas! oo Jlas Jaadl 595 3aLs; @
% 25 p Jaadl 500 Mkl degdll cal

35 Ml § TiO; psclidl ST Sl Slisje zlod! 3ok of @UE coxpyl @
dI amdilly els 35 Aolie 3y eSall Yoz Lie Sl il el (olassl JI
(JSEY diaglie adyg didlie B30
i oMl Sasally pasbasd! Jadl e Jgiamll aulidl @ill G Gow Lo ibiud
DC=257/.F=10Hz
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Ll Ll a5 Jasd) s
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u =0, 09 e
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0 - / _ p(z)
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sdl 2
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