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Conférence internationale avec actes dans le WOS C+ il Jusd) ga Ly 5,2a] 25 pts/Akii |
5 ) 3 pualaall o sic. ) 3 SV ) giall Ll Jasie e /dasial [ e/ 22 Ao Aaall
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 1/P % Valeur
1
2
3
|Conférence internationale avec actes C saidall Jus ) ga 4153 5 palaa| 15 pts Akl |
) L Sl O i ] PR ERTR ] Jasia e /da EEEIP, Aas
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 1/P % Valeur
1
2
3
Conférence nationale avec actes D 5585l Jus) ga &tk 5,alaa [ 10 pts/akis |
5 ) 3 pualaall o sic. ) s SV ) giall Ll Jasie /sl e/ o2 Ao Aaall
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 1/P % Valeur
1
2
3
[mc 2 une conférence ale 5l g Aldlaa (]
[Exceptionnel : Communication a un Congrés Mondial Exp+ Ao aiga paa Adla; U] 30 pts/ABE |
5 i) anl 3 pualaall o sic. ) 3 SV ) giall Ll Jasie /sl 4 5lan /AlAl2e s Aaall
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0/P % Valeur
1
2
3
|Exceplionnel: Communication a un Congreés Continental Exp B jaia (aa Aldlsa; Al | 20 pts/Akii |
) L Sl o e ] PR EEENIpw] &y o /Alala [
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /P % Valeur
1
2
3
C ication a une Conférence Mobile avec actes dans le WOS A+ WOS 5 5all Jue ) ga Alilia §yl00 o AB1] 15 pts/Abhi |
5 i) aul 3 pualaall o sic. ) 3 SV ) giall Ll Jadie e /dasial| 4 las/Alalae s Aaall
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0/P % Valeur
1
2




(3]

|Communication a une Conférence Mobile avec actes (2 continents) A (058) 3 3all JaeY) g Alkia § ualaa (yaa Ali)a| 12 pts/Akii |
| & L) || 5 pualaall () sic | ) | s AN ) giall || [EEEAT] | Jax..,ga./dsa:.” &y o /Alala || ias | Lagdl
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0 /P % Valeur
1
2
3
Conférence Mobile continentale avec actes dans le WOS B+ WOS (s 55l JuusHl ga L8 Aliia 5,204 12 pts/Akii |
I3 k) al 3 pualaall o sic. ad s SV ) giall il Jasie /st 3 lan /AlAl2e s Al
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0/P % Valeur
1
2
3
|Conférence Mobile continentale avec actes J) Jas ) aa 10 pts/Akii |
& L) || 5 pusladll ) sie. s AN ) giall || R | Jasia ,;/Jm.” &y o /Alala . |
N° Nom de la Conférence Titre de la présentation URL Nom du participant 0 /n0 0 /P % Valeur
1
2
3
G ication a une Conférence internationale avec actes dans le WOS C+ WOS oo 535l JasTl ga 5 palas (o A1 10 pts/akis |
I3 il al 3 pualadll o sic. ad s SV ) giall il Jasie /a2 lan /AlAlae s Al
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0/P % Valeur
1
2
3
|Communication a une Conférence internationale avec acte 5 saial) Juas ) ga Al g3 5 pulaa o Ldlaa| 8 ps/Akii |
| ) L) || 5 pumladll ) sie. Al s AN ) giall || [EFKRp] | Jasia )gb/J'A-\—M” &y o /Alala | N | Tall
N° Nom de la Conférence Titre de la présentation URL Nom du participant 0 /nO 0 /P % Valeur
1| [Membranes in Drinking and Industrial Water Production Simultaneous removal of fluoride and copper from semiconductor wastewater by electrochemical 2017 https://www.desline.com/congress/Leeuwarden2017/program.if [AOUD] Salaheddine Orateur Poster 50% 4,00
2 ||Conference on NANOTECHNOLOGY BASED INNOVATIVE APPLICATIONS FOR THE ENVIRONMENT Removal of EDTA from ic Industry by Ag-Ti02 2019 https://www.aidic.it/cet/19/73/014.pdf |AOUD) Salaheddine Orateur Poster 50% 4,00
ENIE Conference on Water Treatment T and Environment Combined ‘methods for comple: 2019 http://udes.cder.dz/sustwater2019/program.html |AOUD] Salaheddine Orateur Orale 100% 8,00
+_|[6th INTERNATIONAL CONFERENCE ON COMPUTATIONAL Recovery and Characterization of Solid Wastes Generated During 2019 http://icces: ploads/2019 CH |BEDDEK Samia Non Orateur. Poster 25% 2,00
L‘ |_3rd i Conf on fracture mech: Applied fracture mechanics and encironment Experimental study for corrosion inhibition of carbone steel in acidic medium 2016 https: //www.univ-chlef.dz/uc/wp-content/uploads/pdf/FRACT3| [MEHDAOUI R Orateur Orale 100% 8,00
6 ||International conference on Mechanisms and non-linear problems of nucleation and growth of crystals and thin Using recovered silicon nanoparticles from silicon wire sawing to modify the surface of graphene 2019 http://mgetf.ru/ HECINI M Orateur Poster 50% 4,00
7 | [international Conference on Chemistry and the Environment, ICCE 2019 Reduction of Cr(V1) to Cr(I1I) from photovoltaic waste water 2019 https://icce2019.org/content/ICCE-2019-Conference-Programm |IKERMOUD D Non Orateur Poster 25% 2,00
8 |[The International Conference on Physical Chemistry and Functional Materials (PCFM'18) Corrosion inhibition of carbon steel in acidic solution by a green inhibitor 2018 http://www.pcfm2018.com/ KOUACHE A Orateur Poster 50% 4,00
9 |[4éme Conférence internationale des énergies renouvelables, (CIER-2016) Traitement des rejets fluorés de industrie photovoltaique 2016 http://www.agendas.ovh/4 i d B Non Orateur Poster 25% 2,00
10 |[Vileme congres i et valorisation des bi Etude de I'équilibre céto-énolique des anilinesali 2019 https://www.agendas.ovh/ci-bvbr-201 i ional-dq [HADJEB R Orateur Orale 100% 8,00
11 ||The international conference on welding, non-destructive testing materials and alloys industry, ICGWNDT-LI'16) | [Protection d’un acier en carbone contre la corrosion acide par un inhibiteur vert 2016 https://icwndt.crti.dz/ KOUACHE A Orateur Poster 50% 4,00
|Communication a une Conférence nationale avec actes D 5 gdiall JuaeY) g Ayl g 3 palas (paa Ald)as| 6 pts Akl |
| ) L) || 5 pusladll ) sie. | Al | s AN ) giall || [EFKR] | Jasia ,;/Jm.” &y o /Alala | N | el
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0 /P % Valeur
1 |[5eme séminaire international sur I'eau et I'environnement (SIEE'2018) bleu de méthyle lumiére visiblepar I'uilisation de d'un ser 2018 https://www.univ-chlef.dz/uc/?mec-events=5eme-seminaire-sur{ [BAHLOUL Kenza Orateur Orale 100% 6,00
2
3 |[Séminaire National de Génie des Procédés (SNGP 2018) Etude electrochimique de la corrosion d'un acier au carbone par un inhibiteur vert dans le HCI 1 2018 KOUACHE Amel Non Orateur Poster 1,50
[se ires périodi (@ E [ 2 pts/ikii |
| ) ” L) || 5 pusladll ) sie. | Al | s AN ) giall || Sl ||Jsx..,3¢/dm.|| &y o /Alala . |
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /nO 0 /P % Valeur
1 2018
2 2018
3
[Journées d’étude L] 2 prs/A |
I3 il al 3 pualaall o sic. ad 3 SV ) giall il Jasie /i3 lan /AlAl2e s Al
N° Nom de la Conférence Titre de la présentation Année URL Nom du participant 0 /n0 0/P % Valeur
1
2
3
|c) Participation, en qualité qu'intervenant, a des écoles thématique de recherche/Dispenser des cours hors structue Asnaigall g g2 ) / Ciall 5o gua gall ulaall (B Jiia Adesy AS il (ﬁl
[Internationale indexée s o[ 24 prs/asi |
) e o gl e ndl ] ” RS ” [EEE ” (Rl Tal)) T
N° Nom de I'école thématique Titre du cours dispensé Période (Début, Fin) (structure d'accueil) Valeur
1
2
3
Internationale o] 18 pts/Aki |
& ey pall A 2l ] S Gl s (V- o) sl [CURNTETIT EWEW o)
N° Nom de I'école thématique Titre du cours dispensé Période (Début, Fin) Etablissement (structure d'accueil) Valeur
1
2
3
[Nationale ] 10 pts/Akii |
| ) | e o gl e ndl ] ” RS ” [ ” (i) Tgl)) T p
N° Nom de I'école thématique Titre du cours dispensé Période (Début, Fin) (structure d'accueil) Valeur
1
2
3

Cours dispensé a I'étranger

T A il o]

10 pts/Asii |




& e guia gall s sadll o) wal Gl ) sie [N (Al Rig)) Aasnisa aall
N° Nom de I'école thématique Titre du cours dispensé Période (Début, Fin) (structure d'accueil) Valeur
1

2

3

Cours dispensé en Algérie Sl Gl o] 7pts/Aka |

&5 il gum gall Ayl n) SRl Gl ) gie [ [CFIETIT) EW Al
N° Nom de I'école thématique Titre du cours dispensé Période (Début, Fin) Etablissement (structure d'accueil) Valeur
1

2

3

|d) Projets et programmes de recherche en cours

Adal) day) &“»JWH

|Proiets de Recherche Internationaux Multilatéraux A il phY) Basdall 4 gal) duad) E__.J\.:A| 24 pts/Akii |
5 | [ &5l A s | | & sl e 2 | | sl o5 | | s A g | | e | | Tl el V15 il | e [y [ il
N° D Date debut du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
Projets de Recherche Internationaux Bilatéraux B il ) AU Al sl i) ) 20 pts/Akii |
) i) el By & o £l Ui &8 il O sie s AN Y siall g AN guiaad a1y ill e [y dan Al
N° D Date debut _du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
|Proiets de Recherche Intersectoriels C e sl (o e Giadl g Lda| 16 pts /Aki |
5 | [ & sl s s & skl e 28 | | skl osie | | s A g | | e | | Tl el V1 il e [y
N° D Date debut_du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
Projets de Recherche Sectoriels D Lol Sl ] 12 pts/AkE |
3] il 85 [ TS gl e &6 il O sie A sl g AN guiaad a1y ill e [y dan Al
N° D Date debut _du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
Projets de Recherche Spéci y del’ E1 Tzl plad) sgaldl Eadl o i) 8 pts/Aki |
) il 85 el By & o gl Ui 6 il O sie A sl g AN gudaad a1y cill e [y dan Al
N° D Date debut _du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
|Proiets de Recherche : Recherche é E2 (bl iy 1paldd) diay Za| 15 pts/Akii |
5 | [ ” & 5l A s & skl Al 28 | | skl o sie | | s A g | | e | | Tl el V1 il e [y
N° D Date debut_du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
Projets de Recherche Spécifique: Recherche Développement E3 2958 10a8) Sl ] 15 pts/Abk |
3] il 85 [ TS gl Ui 6 il O sie A sl g A guiaad a1y ill e [y dan Al
N° D Date debut _du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1
2
3
|Proiets de Recherche Spécifique: Recherche Formation (projet de thése, ...) E4 (oo o 33 L An g ) £ g pa) A sSI) Ciaill ¢paldl) Giagll g jliia| 6 pts /ARl |
5 | [ | & sl A s & skl e 28 | | £l o sie | | s A g | | e | | Tl el 1 5 il | e [y il
N° D Date debut du projet Date fin du projet Intitulé du Projet URL Type Nom et Prénom du membre de I'équipe R/M PartdesA|| Valeur
1 ||A16NO1UN090120180007 01/01/2018 01/01/2022 |Amélioration du traitement des effluents industriels par l'emploi de procédés électrochimiques, photoélectrochimig| Pr KHELIFA Abdellah Responsable 100% 6,00
2 |[A16N0O1UN090120180007 01/01/2018 01/01/2022 |Amélioration du traitement des effluents industriels par l'emploi de procédés électrochimiques, photoélectrochimig| Aoudj Salaheddine Membre 50% 3,00
3 ||A16N01UN090120180007 01/01/2018 01/01/2022 |Amélioration du traitement des effluents industriels par l'emploi de procédés électrochimiques, photoélectrochimig| Allal Nora Membre 50% 3,00
|e) Président ou membre du CS et/ou du CO d’une conférence ou d’un workshop Jas Ldiyy g 8 pualaa plali it g/ g Asalal) Linll) g i iy (Al
|Exceplionnel: Congrés Mondial Exp+ Alle aisaz AUul| 40 pts/Akii |
) Sl || a1y il | ) | PPN || Tpalatill / Aaladl Zinll || Jasa [ £330 || fas | 2l
N° Nom de la Conférence Nom et prénom Année URL Comité CS/CO En tant que P/M % Valeur
1
2
3
Exceptionnel: Congrés continental Exp 20 pts/A= |
) § laall and JRUTT] Fow) RO Tpagll / Rl Gl Jonsa g a3e foeT)
N° Nom de la Conférence Nom et prénom Année URL Comité CS/CO En tant que P/M Valeur
1
2
3
|Con[érence mobile avec actes A+, A, B, B+ Juas ) g Aliita § jalaa| 24 pts/Akii |
) Sl ol || a1y il | ) | PPN || Tpalatill / Aaladl Zinll || Josa /g 250 || das | Al
N° Nom de la Conférence Nom et prénom Année URL Comité CS/CO En tant que P/M % Valeur




1
2
3
|Conférence d’audience internationale avec actes C,C+ Juael) g &ilga il 3 pdalaa| 15 pts/Akii |
& Sl ol || a1 5 il PPN Tpalatill / Aaladl Zinll || Josa /g 250 das | F
N° Nom de la Conférence Nom et prénom URL Comité CS/CO En tant que P/M % Valeur
1
2
3
Conférence nationale ou séminaire périodique D e sl kg ] 12 pts/AkE |
) § laall and R} Fow) RO Tagll / Rl Gl Joasafga3e [ foe)
N° Nom de la Conférence Nom et prénom Année URL Comité CS/CO En tant que P/M % Valeur
1 ||Séminaire National de Génie des Procédés (SNGP 2018) AOUD) Salaheddine 2018 Comité d'organisation Membre 38% 4,50
2 |[Séminaire National de Génie des Procédés (SNGP 2018) Khelifa Abdellah 2018 Comité Scientifique Président 100% 12,00
3
|Con[érence de diffusion de la science et/ou de la vulgarisation prandll 51/ 5 alal) (D3 laa| 10 pts/Aki |
& Sl ol || a1 5 il PPN Tpalatill / Aaladl Ainll || Jaasafg 350 das |
N° Nom de la Conférence Nom et prénom URL Comité CS/CO En tant que P/M % Valeur
1
2
3
|f) Mémoires ou théses dirigés et/ou soutenus 15 dgaga cila g i gf il jS3a (. Jl
|Mémoire PFE [master, ingénieur, science médical] (sujet pris dans le laboratoire) (8al) (B llan f g ga) (oardlS] Jiaba 5 53a| 3 ps/Aki |
) S5l it 8 I ol Sl S e VNS e 5 FEETRT WOS i ol 22 [ER) B ke y)as) 2] [ER) ]
N° || N°d'enregistrement Nom & Prénom de(s) I'étudiant(s) | Intitulé du titre de master || Rapporteur du mémoire | Date de sout. Lieu de soutenance | # Pub. Wos | ISSN de(s) revus(s) ||# pub. Cat B ISSN de(s) revus(s) | Valeur
1 ||4540.1612 Bounhouche Rachida, Fares Fatiha ETUDE THEORIQUE ET EXPERIMENTALE DU POUVOIR INHIBITEUR DES BASES DE||Djellab Rihana 2019 U. Blida 1 3,00
2 ||4540.1.419 Heraoua Imad Electrodeposition d'un semiconducteur de type oxyde métallique en vue d'applicatiorf |Khelifa Abdellah 2017 U. Blida 1 3,00
3 |[4.540.1.Xxx Beddek Samia RECUPERATION DU SILICIUM CRISTALLIN GRAD SOLAIRE ISSU DE LA DECOUPE DF{|AOUD] Salaheddine 2018 U. Blida 1 3,00
4 ||4.540.1.468 Bendjiar Romaissa et Berkache Isma Contribution  la réduction des nitrates issus des bains de traitement de surfaces par {|AOUDJ Salaheddine 2017 U. Blida 1 3,00
5 |[4.540.1.606 Niaf Fatima Zohra et Merouane Houda Conception d'un procédé photoFenton pour le traitement des effluents riches en AOUD] Salaheddine 2019 U. Blida 1 3,00
6 ||4.540.1.643 Mazouz Nawel, Hamdani Noura |Efaboration et caractérisation dun photocatalyseur & base de Cu20 par AOUD) Salaheddine 2019 U. Blida 1 3,00
7 ||4540.1.387 Saadi Abdelkrim Dépot d'une couche mince d'oxyde de titane sur un verre clair Allel Nora 2016 U. Blida 1 3,00
8 |[4.540.1.XXX Bouanani Amina Elaboration et caractérisation d'une couche mince de Zn0-Al sur un substrat verre  [|Allel Nora 2017 U. Blida 1 3,00
9 |[[4.540.1.XxX ABBES ORABI NESRINE Extraction liquide-liquide du Molybdéne par une base de Schiff de type : Anilinesalicy| |Hadjeb Rihana 2019 U. Blida 1 3,00
10 |[4.540.1.XXX Lallem Yazid, Arouni Ahmed Houssem Etude du pouvoir inhibiteur de I'extrait de la Spergularia Ruba ( sabline rouge) vis-- f|Kouache Amel 2019 U Blida 1 3,00
11 |[4.540.1.409 Mustapha Hai et Amine Deghiche Etude de I'électrocoagulation des deux polluants en systeme binaire Aoudj Salaheddine 2016 U Blida 1 3,00
12 |[4.540.1.XXX Maziz Lynda et Meziane Meryem Ilham Traitement des effluents du process Aoudj Salaheddine 2016 USTHB, Alger 3,00
13 |[4.540.1.XXX Nadji Meriem Etude et simulation de méthode de caractérisation impédance-métrique utilisée en | [Aoud) Salaheddine 2017 U Blida 1 3,00
14 |[4.540.1.xxx Maamar Leila et Elayachi Lyes Etude et simulation par éléments finis de la gravure chimique humide dans un écoule|{Aoudj Salaheddine 2018 U Blida 1 3,00
15 |[4.540.1.XXX Boudjela Bouchra et Hocine Aldji a Modélisation et simulation numérique des procédés d'électrodéposition utilisés dan{| Aoudj Salaheddine 2019 U Blida 1 3,00
[Mémoire de Magister / DEMS sl i sh] 5 prs/Aki |
) S5l it I ol Sl S e VeSS e 5 FEETRRT WOS i ol 22 L B ke y)as) 2] e el
N° || N°d'enregistrement || Nom & Prénom de(s) I'étudiant(s) || Intitulé du titre de_magister || Rapporteur du mémoire Date de sout. Lieu de soutenance | # Pub. Wos ISSN de(s) revus(s) ||# pub. Cat B || ISSN de(s) revus(s) | Valeur
1
2
3
Thése de Doctorat / DESM (concerne le candidat membre de I'équipe et le directeur de theése) (Ao gohY) i pia g 43 ) (B guaal) g sall) o) Sl 2,;3)&-1| 15 pts/aki |
) Sl Jind o8 5 S8 b R ) i S iy ) e FRETIEYTH A )5 [T WOS iia Jjas) 2 L B e )] 2] R el
N° N° d'enregistrement Nom & Prénom du doctorant Intitulé du titre de doctorat Directeur de thése Date de sout. Lieu de soutenance # Pub. Wos ISSN de(s) revus(s) # pub. Cat B ISSN de(s) revus(s) Valeur
1
2
3
|Ilabililalion (cette rubrique concerne seulement les candidats) (i (i jall A 038 el Jalll| 15 pts/Akii |
& Sl it o8, i) 5 il o) By e FREIYTH il 5 [RETRIRTN WOS i ol 22 [ER) B iia o) 2| ER) ll
| N° || Ne d'enregistrement Nom & Prénom du candidat || Intitulé du titre de doctorat || Directeur de these Date de sout. Lieu de soutenance || # Pub. Wos ISSN de(s) revus(s) ||# pub. Cat B || ISSN de(s) revus(s) | Valeur
1
2
3
[#) Distinctions et Prix Sisals @ ]
Exceplionnel al'international e e |
& Ealdl ol || s el ) || Al | Al
N° Nom du chercheur Nom du Prix Année Valeur
1 ||Aoudj Salaheddine Outstanding contribution in Reviewing, Journal : Chemosphere, Elsevier 2017 80,00
2
3
Tnternational o] 50 prs/Aki |
& Taldl o) Sl ] Eow) o)
N°© Nom du chercheur Nom du Prix Année Valeur
1
2
3
[National exceptionnel i) k] 60 ps/Akii |
| & | Ealdl ol || 5 el o) || )
N° Nom du chercheur Nom du Prix Année Valeur
1
2
3




|Nalional

] 30 pts/Akii |

| & Ealdl || 5 el o) || )
N° Nom du chercheur Nom du Prix Année
1
2
3
[h) Membre de jury de DESM, doctorat ou d’habilitation JAL 5 ol siSal) Laiial pysal) Lind s (]
|Dans I'établissement Aszall Ja)| 3 pts Ak |
5 | Llallg 5 ” U5 Sl A e (o) e || Tse o [ o ] p Ll
N° Type de I'activité Titre Membre de I'équipe du jury Candidat (Nom;Prénom) i Président/Rapporteur/Invités % Valeur
1
2
3
4
5
6
7
8
9
10
11
12
13
National hors é kgl clawsal 20 pts/Aks |
3] e 5 Er a4 gy (8 ¢ pul) @0 Gy VY] dan Al
N° Type Titre Membre de I'équipe du jury Candidat (Nom;Prénom) Etablissement Président/Rapporteur/Invités % Valeur
1 Doctorat Etude de la dégradation d'un principe actif par oxydation anodiquecouplée au réactif Fenton Pr KHELIFA Abdellah USTHB Rapporteur 60% 12,00
2 Doctorat Degradation et minéralisation d'une molécule organique phénol par la technique de I'électrophotocatalyse Pr KHELIFA Abdellah USTHB Rapporteur 60% 12,00
3 Doctorat Bioréacteur 4 membrane appliqué au traitement des eaux pour réutilisation Pr KHELIFA Abdellah USTHB Rapporteur 60% 12,00
4 Doctorat Réalisation de capteurs chimiques et biocapteurs a base de silicium poreux et pillars de silicium pour détection d'espéces chimiques|[Pr KHELIFA Abdellah USTHB Rapporteur 60% 12,00
5 Doctorat [Etude du comportement électrochimique des films de copolymeres issus du pyrrole et méthyl-2-furane Pr KHELIFA Abdellah Université ferhat abbas SEtif, Rapporteur 60% 12,00
6 Doctorat Etude de I'applicabilité de différents procédés électrochimiques et oxydation avancée pour le traitement des rejets de la raffinerie d|[Pr KHELIFA Abdellah USTHB Rapporteur 60% 12,00
7 Doctorat Traitement des eaux rejetées des industries par procédés ; des ions fluorures et Pr KHELIFA Abdellah ENP, Alger Rapporteur 60% 12,00
8 Doctorat Contribution a I'étude de la biocorrosion de I'acier au carbone en eau de mer naturelle, influence de certaines bactéries genre bacill{ [Pr KHELIFA Abdellah Université Mouloud Maamri Tizi Ouzou Rapporteur 60% 12,00
9 Doctorat Nanotubes de dioxyde de titane TiO2 : conception, caratérisations, propriétés et applications Pr KHELIFA Abdellah USTHB Rapporteur 60% 12,00
Etranger au pays de I'établissement Aial) clawiall| 50 pts/Aki |
) g R AT A e (e ) e Eem /o] o [ a
N° Type Titre Membre de I'équipe du jury Candidat (Nom;Prénom) Etablissement Président/Rapporteur/Invités % Valeur
1
2
3
Tableau récapitulatif 2 2 Alaaal) dgia

Rayonnement, visibilité et attractivité académique Valeur / Laadll elSY) cilhiiny g g dall flady)
a) Pléniere ou tutorial a une conférence scientifique ou un cours dans un workshop 0 Jae A5 3 G sl Aaale B pualan b Aga g0 Jleel f Al dan (1
b) Communication a une conférence scientifique 58 Gaale 3 palae e ddlae (@
c) Participation a des écoles thématiques de recherche 0 Ganll dile puim sall G laall i AS jLaA (2
d) Projets et programmes de recherche en cours 12 Adal) Gl el 0 g Jlie (3
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The presence of EDTA in wastewaters originating from photovoltaic (PV) process may cause significant
environmental impacts. The aim of this work was the treatment of the effluents, resulting from the baths of the
PV process, by a photocatalytic process based on TiO; silver doped (Ag-TiO2) and using synthetic solutions
containing EDTA.The influence of the various parameters such as the quality and quantity of the
photocatalyst, initial concentration of the pollutant, the initial pH was studied. XRD characterizations were also
done. Results mainly showed that with doping TiO, with Ag, it possible to obtain higher yields in the
photocatalytic degradation of EDTA than in absence of dopant. The optimal Ag-TiO- catalyst dose was found
to be 1.5 g/L, whereas, the optimal initial pH value was found to be 2.5.

Keywords : Photovoltaic wastewater, EDTA, Doped Ag-TiO, photocatalyst

1. Introduction

The fabrication of photovoltaic (PV) cells includes the use of more than 200 organic and inorganic compounds
(Doble and Kumar, 2005). Consequently, effluents from PV industry may contain harmful agents, such as
acids, nanoparticles, organics, etc. Among organic contaminants, complexing agents such as EDTA may
consist a threat for environment (Kunz et al. 2002). Biologic degradation of EDTA is very slow and only occurs
in abiotic medium in presence of sun light. In order to reduce negative effects of complexing agents, many
treatment processes were studied including chemical oxidation (with oxidants such as ozone and chlorine,
etc), physico-chemical (adsorption on activated carbon, etc). Electrochemical methods were also used in
EDTA degradation (Khelifa et al.,2009). Recently, advanced oxidation processes (AOP’s) such as
photocatalysis, had known remarkable success in organic pollutants removal (Hoffmann et al., 1995, Aoud] et
al., 2018). Photocatalysis was used in removal of phenol, dyes, pharmaceuticals, etc (Chatterjee et al. 1994).
In photocalysis, TiO2 is undoubtedly the most used semiconductor. Besides, catalyst modification such as
doping may result in increasing the photoactivity. Several works reported that doping sensitively improves the
TiO2 photocatalytic efficiency (Hoffmann et al., 1995). Most recently, some research teams focued their
studies on silver based photocatalysts owing to their interesting properties (Harikisbor et al., 2014, Asai et al.,
2002). In this work, a silver doped photocatalyst Ag-TiO, was synthesized and then used in the degradation of
EDTA which is an ubiquitous pollutant in PV industry wastewater. The effect of some influencing parameters
such as initial pH, initial pollutant concentration and Ag-TiO, dose were studied.

2. Experimental
2.1 Experimental setup

The experimental setup comprises a photoreactor which is a glass thermostated cell which is irradiated by a
UV lamp (PHILIPS, UVA, 20 W).
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Industry Wastewater by Ag-tio2 Photocatalyst , Chemical Engineering Transactions, 73, 79-84 DOI:10.3303/CET1973014



Separation and Purification Technology 204 (2018) 108-115

Contents lists available at ScienceDirect

Separation

Separation and Purification Technology et

- Technology

journal homepage: www.elsevier.com/locate/seppur

Electrodialysis for fluoride and nitrate removal from synthesized )

Check for

photovoltaic industry wastewater

Fadila Djouadi Belkada™", Ouiza Kitous®, Nadjib Drouiche™”, Salaheddine Aoud;®,
Ouahiba Bouchelaghem”, Nadia Abdi®, Hocine Grib®, Nabil Mameri®*

2 URIE, Ecole Nationale Polytechnique, 10 Avenue Hassen Badi, BP 182, El Harrach, 16200 Algiers, Algeria
P CRTSE, Research Center in Semi-conductor Technology for the Energetic, 2 Bd Frantz Fanon BP140, Alger — 7 Merveilles, 16038 Algiers, Algeria

ARTICLE INFO ABSTRACT

Keywords: Fluoride and nitrate ions are the main pollutants in the photovoltaic cells manufacturing effluent. Their presence
PV factory in the effluent is due to the extensive use of HF and HNOj acids during the silicon wafers production process.
Waste‘water This work deals with the electrodialysis application to remove these ions. Synthetic solutions were used for the
Fluoride investigation of the main operational factors affecting the treatment performance; such as current intensity,
Nitrate P . s e . . . s s

Electrodialysis initial pollutants concentration and pH. Significant fluoride removal was obtained in an acidic or neutral

medium after a relatively short treatment time of 6 min. Nitrate ions were also removed showing an efficiency of
98% after 18 min of treatment using a current intensity of 0.1 A and for an initial concentration of 1000 ppm.
The study of competition between these two ions during their eliminations showed that the fluoride ions pre-
sence does not affect the nitrate removal, while; the nitrate ions presence in the solution delays the fluoride
removal from 7 to 20 min, and makes the removal less effective. The results obtained can be used to optimize the

pollutant removal recovery at large scale.

1. Introduction

The present regime of industrial activities still depend largely fossil
fuels, until new energy technologies are developed with comparable
cost and energy production. One of these technologies could be the
photovoltaic (PV) energy conversion systems. Over the last decade, the
PV energy conversion has become an emerging technology, while its
demand is increasing rapidly, and is being considered as an alternative
technology which may contribute to the world energy supply [1].

Photovoltaic is the direct conversion of sunlight into electricity; the
process generates environmental-friendly renewable electricity; to ap-
propriate market conditions, research and development -R&D- is cru-
cial to the further PV technology development. However, to ensure that
PV energy can indeed achieve this expectation, a careful consideration
of PV energy conversion and environmental potential risks is necessary
[2]. In this industry, large water, ultrapure water (UPW) volumes and
considerable chemicals amounts are required [3,4]. The wastewaters
from the production process must be treated in such way to recycle as
much water as possible. The treated wastewaters must comply with the
norms in order to protect the environment and the public health. As the
water is becoming increasingly valuable as a raw material, an efficient
water management of this resource is necessary. Notably, in this

industry, the water resistivity levels required were reported (> 17.5
Mohm) and lower sensitivities to dissolved organics were indicated
(< 20 ppb). The Etch and Diffusion steps use approximately 50% of the
UPW during the manufacturing process. Chemical usage in the “etch
step” is limited to a variety of acids (HF/HNO3) which are fairly easy to
treat making it an excellent opportunity for reclamation.

Several researchers have suggested different treatment such as ad-
sorption, electrocoagulation, flotation, advanced oxidation processes
(AOPs), and the membranes techniques which include the ultrafiltra-
tion, the reverse osmosis, electrodialysis, and nanofiltration for the
treatment of both pollutants [2,5-16]. The Thereby using membrane
processes which is increasingly popular for wastewater reuse applica-
tions, and membrane technology could be considered as a reliable op-
tion for wastewater reclamation. Indeed, the membrane technology
advantage over conventional separation methods are high removal
capacity, operation flexibility and cost effectiveness [16]. From the
different membrane processes available for the ions separation from
solutions, only two, reverse osmosis and electrodialysis, have got the
practical application stage for the inorganic contaminants removal from
drinking water and wastewater [17-23]. The most present pollutants in
these effluents are the Fluoride and the Nitrate ions. Indeed, waste-
waters from PV industries have high fluoride concentrations, typically
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Abstract - An optimization method is proposed and applied to study a PV-electrolyzer
system consisting of Solarex MSX60 modules and PEM electrolyser H-Tec StaXX7 stacks.
A total of 41 series-parallel combinations of PV modules and electrolyser stacks were
analyzed. The configuration of 05 stacks of electrolyser in series connected with 04 PV
modules in series is identified as optimal configuration for the site of Adrar. This
configuration presented a value of 0.2 % in terms of annual energy losses and an annual
production of hydrogen of 125 m?3.

Résumé - Une méthode d'optimisation est proposée et appliquée a I'étude d'un systeme
d'électrolyse photovoltaique composé de modules Solarex MSX60 et d'un électrolyseur de
type PEM H-Tec StaXX7. Un total de 41 combinaisons de stacks d'électrolyseurs et de
modules PV série-parallele ont été analysées. La configuration comportant 5 stacks
d'électrolyseurs en série connectés a 4 modules PV en séries a été identifié comme étant
la configuration optimale pour le site d'Adrar. Cette configuration présente des pertes
annuelles d'énergie de 0.2 % et une production annuelle d'hydrogéne de 125 mq.

Keywords: PV array - PEM electrolyser - Optimal coupling - Maximum power point.

1. INTRODUCTION

Hydrogen as an energy currency, carrier and storage medium may be a key
component of the solution to problems of global warming, poor air quality and
dwindling reserves of liquid hydrocarbon fuels. Renewable energy—hydrogen systems
for remote area power supply potentially constitute an early niche market for zero-
emission hydrogen energy technology, because of the high costs of conventional energy
sources in such applications.

Solar-hydrogen systems mainly consist of a photovoltaic (PV) array, electrolyser,
hydrogen storage and fuel cell. Hydrogen is a flexible storage medium for intermittent
renewable energy and can be generated by the electrolysis of water. It is particularly
advantageous if an electrolyser may be simply and efficiently coupled to a source of
renewable electrical energy system.

The direct integration of a PV array and an electrolyser without interfacing
electronics such as a maximum power point tracker (MPPT) / dc-to-dc converter would
lead to a significant cost reduction and thereby enhance the economic viability of solar-
hydrogen systems in remote area applications.

Unfortunately, in PV-hydrogen systems, the direct coupling problem lies in the
transfer of the maximum power from the PV array to the electrolyser, which often
suffers from poor adaptation. The resulting operating point is sometimes very far from

* ghdiaf@yahoo.fr
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EIS Studies of Anionic Surfactants Inhibiting Effect of
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Abstract: This paper describes the use of the EIS (electrochemical impedance spectroscopy) technique and potentiodynamic
polarization in order to study the corrosion inhibition process of aluminium in hydrochloric acid solution. Three anionic surfactants:
GOS (gasoil sulfonate), KES (kerosene sulfonate) and HSS (heavy solvent sulfonate) have been synthesized from petroleum
fractions and tested during corrosion of aluminium in 1 M HCI solution at 25 °C. The Nyquist diagrams consisted of a capacitive
semicircle at high frequencies followed by a well defined inductive loop at low frequency values. The impedance measurements were
interpreted according to a suitable equivalent circuit. The results obtained showed that the addition of the surfactants inhibits the
hydrochloric acid corrosion of aluminium. The inhibition occurs through adsorption of the surfactant on the metal surface without
modifying the mechanism of corrosion process. Potentiodynamic polarization measurements showed that the surfactant acts
predominately as cathodic inhibitor. The inhibition efficiency increases with rising of the inhibitor concentration and decreases in the
order: GOS > KES > HSS. The corrosion inhibiting mechanism is thought to proceed via an adsorption of the surfactant molecules
on the aluminium surface, generating a film and hindering the active sites. Our experimental adsorption data were found to obey the
Langmuir adsorption isotherm. Optical images of the treated specimens, revealing the likely formation of a protective film,
demonstrated the inhibiting capacity of the petroleum surfactants.

Key words: Aluminium, inhibitor, corrosion, HCI acid, electrochemical impedance spectroscopy.

1. Introduction the nature and the state of the metal surface, on the
type of corrosive medium and on the chemical
structure of inhibitor [11]. Studies reported that the
adsorption of inhibitors mainly depends on some
physicochemical properties of the molecule, related to
its functional group, to the possible steric effects and
electronic density of donor atoms, adsorption is also to
depend on the possible interaction of w-orbital’s of the
inhibitors with d-orbital of the surface atoms which
induce greater adsorption of inhibitor molecule on tip
the surface of metal leading to the formation of a
corrosion protection film [12].

Recently, many surfactants were  widely
investigated as corrosion inhibitors for various metals
and alloys in acidic media. Hence, SDBS (dodecyl
benzene sulfonate) was used alone as an AS (anionic

Corresponding author: R. Mehdaoui, Ph.D. in chemistry, surfactant) inhibitor for the corrosion of aluminium
research fields: chemical engineering, electrochemistry and and steel [13-16]; or with heterocyclic organic

materials. E-mail: mehdaouiraz@yahoo.fr. Tel/ Fax.: +213 025 . e .
43 36 31 compounds in inhibitive mixture to prevent

Corrosion of Al (aluminum) in hydrochloric acid
solution and its control is an active area of research
due to its high industrial importance. The control of
this  corrosion assumes greater  significance,
particularly by the use of inhibitors due to its easy
methodology. The acid inhibitors find extensive
applications in pickling, chemical and electrochemical
etching of aluminum [1]. The corrosion inhibition of
aluminum in acidic solutions is based on organic
compounds containing nitrogen, oxygen, sulfur atoms
and multiple bonds in the molecules that facilitate
adsorption on the aluminum surface [2-10]. The
inhibition efficiency of organic compounds is related
to their adsorption properties. Adsorption depends on
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ABSTRACT

The effect of propolis extract as a corrosion inhibitor of copper alloy in ethylene glycol /
water 0.1 M NaCl solution was studied by electrochemical measurements. The Tafel
polarization curves showed that the propolis extract at different concentration acts as mixed
inhibitor, and the maximum value of the inhibitory efficacy is 73.28% at optimum
concentration of 1.25 g/L of propolis extract. The activation parameters reveal that the
inhibitor molecules on copper surface are absorbed by physisorption and obey Langmuir
isotherm adsorption. These results were supplemented by IR Spectroscopy, Scanning electron
microscopy (SEM) and EDX spectrum of chemical composition. The metal solution interface
is simulated as a physical model by using Electrochemical Impedance Spectroscopy (EIS).
Keywords: Copper Alloy, Propolis extract, ethylene glycol; Corrosion inhibition; Adsorption,

Electrochemical impedance Spectroscopy (EIS).
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ABSTRACT

Although solar cells manufacturing is a conservative industry, economics drivers continue to
encourage innovation, feedstock savings and cost reduction. Kerf slurry waste is a complex prod-
uct containing both valuable substances as well as contaminants. The valuable substances are:
(i) high-purity silicon, (i) polyethylene glycol, and (iii) silicon carbide. The contaminants mainly
include metal fragments and organics. Therefore, recycling of the kerf slurry waste is an important
subject not only from the treatment of waste but also from the recovery of valuable products. The
present paper relates to processes for the recovery of valuable products from the kerf slurry waste in
which they are contained, such products comprising nanoparticles, polyethylene glycol, high-purity
silicon, and silicon carbide.

Keywords: Kerf slurry waste; High-purity silicon; Polyethylene glycol; Silicon carbide; Photovoltaic
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HIGHLIGHTS

e Organic and inorganic pollutants from semiconductor wastewater were successfully removed by the EC-EF.
e Both SDS and F~ exhibit a good removal by EC while ammonia is weakly sensitive to EC.

o In EF step, in addition of the separation solid/liquid, ammonia oxidation may be efficiently achieved.

o The introduction of the hybrid anode leads to less energy and soluble electrode consumption.
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Keywords:
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Fluoride
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Semiconductor industry effluents contain organic and inorganic pollutants, such as sodium dodecyl
sulfate (SDS), fluoride and ammonia, at high levels which consists a major environmental issue. A
combined EC—EF process is proposed as a post-treatment after precipitation for simultaneous clarifi-
cation and removal of pollutants. In EC step, a hybrid Fe—Al was used as the soluble anode in order to
avoid supplementary EC step. EC-Fe is more suitable for SDS removal; EC-Al is more suitable for fluoride
removal, while EC with hybrid Al-Fe makes a good compromise. Clarification and ammonia oxidation
were achieved in the EF step. Effects of anodic material, initial pH, current, anion nature, chloride con-
centration and initial pollutant concentration were studied. The final concentrations may reach 0.27, 6.23
and 0.22 mg L~ for SDS, fluoride and ammonia respectively. These concentrations are far lower than the
correspondent discharge limits. Similarly, the final turbidity was found 4.35 NTU which is lower than
5NTU and the treated water does not need further filtration before discharge. Furthermore, the EC-EF
process proves to be sufficiently energy-efficient with less soluble electrode consumption.

Turbidity

Combined electrocoagulation
—electroflotation

Hybrid anode Fe-Al

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

In the semiconductor industry, buffered solutions (BHF) are
currently used in the process of etching and cleaning of silicon
wafers. These solutions are prepared by mixing HF and NH4F at
different proportions (Yang et al., 2001). The use of BHF solutions
allows to make HF less reactive, and then to get a better control
over the reaction. In addition, surfactants such as sodium dodecyl
sulfate (SDS) are often added to the acidic solutions in order to

* Corresponding author. CRTSE-Division CCSM, N°2, Bd Dr. Frantz Fanon, P.O. Box
140, Alger Septmerveilles, 16038, Algeria.
E-mail address: nadjibdrouiche@yahoo.fr (N. Drouiche).

http://dx.doi.org/10.1016/j.chemosphere.2017.04.045
0045-6535/© 2017 Elsevier Ltd. All rights reserved.

minimize particles adhesion on wafer surface (Veeramasuneni
et al., 1998). Consequently, this type of process may generate
wastewaters rich in mixed toxic compounds. In fact, fluoride,
ammonia, and SDS are found at higher levels. Fluoride-containing
wastewater contributes to 40% of hazardous waste produced by
the semiconductor manufacturer with fluoride concentrations up
to 3500 mg L~! (Lin and Yang, 2004; Palahouane et al., 2015). The
most common method to remove fluoride ions is precipitation by
adding an excess of lime (Drouiche et al., 2011, 2013). However, this
technique is insufficient to comply with environmental standards.
Fluoride concentration can only be reduced to 25—60 mg L~!
(Huang and Liu, 1999; Lin and Yang, 2004). Moreover, effluents are
beyond the discharge limits for some pollutants such as SDS and
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ABSTRACT

In this work, the removal of fluoride and Cr(VI) by electrogenerated coagulants is studied in single and
binary systems. The effects of initial pH, current intensity and initial concentration on fluoride and
hexavalent chromium removal were investigated. The results showed that an optimum removal was
achieved at an initial pH of 3.0. Removal efficiencies of 96.7% and 97.4% were achieved for fluoride and
Cr(VI) respectively at that pH. Adsorption kinetics showed that the first order rate expression fitted the
adsorption kinetics for both fluoride and Cr(VI). The equilibrium isotherm was analyzed by Langmuir
and Freundlich isotherm models. The characteristic parameters for each isotherm were determined.
The Freundlich adsorption isotherm was found to fit well the equilibrium data for both fluoride and
Cr(VI) adsorptions. Kinetics of adsorption of the two pollutants onto aluminium hydroxides in binary
system at different ratios (v = [Cr]/[ F~]) showed that the presence of one of the pollutants can influence
strongly the absorption of other which confirms the antagonistic effect during the adsorption. The tem-
perature studies showed that adsorption was endothermic and spontaneous nature for both pollutants.

Keywords: Fluoride; Chromium (VI); Electrocoagulation; Kinetics; Adsorption isotherm modeling;
Competition
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Abstract

The effect of propolis extract on the corrosion inhibition of Al in acid medium was studied. The inhibition
studies were carried out on Al in 1 M HCI with the propolis extract using Electrochemical Impedance
Spectroscopy (EIS) . Parameters, such as concentration of the inhibitor, temperature were varied and optimized.
The results revealed that the increase of the temperature and concentration of acid can decrease the performance
of the inhibitor. Thermodynamic parameters demonstrate that the physisorption of the inhibitor molecules on Al
surface obeys Langmuir isotherm.

Keywords: Alloy of aluminium; propolis; acid corrosion; inhibition; electrochemical impedance Spectroscopy (EIS)

1-Introduction:

The corrosion inhibition process helps in reducing the safety and economic input of corrosion damage. Each
metal is subjected to its own unique corrosion process [1]. Aluminum (Al) is the most reactive metal compared
to copper and steel. The significant property of Al is its tendency to form strongly bonded passivating oxide film
on its surface. The thickness of the oxide film varies according to temperature..., environment and alloy
elements. If the oxide film is damaged by scratch, new oxide film will immediately form on the bare metal. For
this reason, it offers excellent resistance to corrosion and provides years of maintenance free service in natural
atmosphere. As a result, Al and its alloys are used extensively both in industrial and domestic applications [2].
The corrosion of metals in acid solutions can be inhibited by a wide range of substances, which may be
synthetic or natural inhibitors, such as the biomaterials. Synthetic compounds containing multiple bonds and
hetero atoms are effective inhibitors, but at the same time the processing time, cost and their toxic nature have
compelled the researchers to look for eco-friendly, nontoxic and low cost inhibitors for the corrosion protection
of metals. Many corrosion prevention works have been carried out using extracts of various plants as corrosion
inhibitors [3-14]. The use of plants’ extracts has been found to be viable alternative. The bioactive compounds
in the plant extract are as effective as synthetic inhibitors. These bioactive compounds act as inhibitors in acid
solution which interact with metals and affect the corrosion reaction in a number of ways, some of which may
occur simultaneously. Propolis is a resinous substance prepared by honeybees from buds, leaves and exudates of
trees and plants mixed with pollen, wax and enzymes secreted from the bees [2,3]. Some important
characteristics have been reported concerning this substance, such as antimicrobial and antioxidant effects,
anesthetic properties and others, it found that the propolis extracts represent an important functional product,
rich in flavonoids and polyphenols [4.5]. The used raw propolis have been obtained in harvest month of April

1751



Journal of Molecular Liquids 214 (2016) 293-297

Contents lists available at ScienceDirect

Journal of Molecular Liquids

journal homepage: www.elsevier.com/locate/molliq

Thymus algeriensis extract as a new eco-friendly corrosion inhibitor for
2024 aluminium alloy in 1 M HCl medium

@ CrossMark

Abdelkader Khadraoui *”*, Abdellah Khelifa ?, Kamel Hachama P, Razika Mehdaoui ?

2 Laboratoire de Génie chimique, Département de Génie des Procédés, Faculté de Technologie, Université de Blida I, BP 270, Route de Soumad, 09000 Blida, Algeria
b Laboratoire de Valorisation des Substances Naturelles, Université Djilali Bounaama, Khemis-Miliana, Algeria

ARTICLE INFO ABSTRACT
Article history: The inhibitive behaviour on 2024 aluminium alloy of Thymus algeriensis extract was investigated in an aerated
Received 9 October 2015

1 M HCl solution via weight loss, gasometric and electrochemical impedance spectroscopy (EIS) techniques. It
was found that the addition of the extract reduces the corrosion rate of aluminium alloy. The inhibition efficiency
increases with increasing extract concentration and attained 78.7% at 0.75 g/L. The inhibitive effect of the tested
extract was discussed in view of adsorption of its components on the aluminium surface. The adsorption of the
extract components of T. algeriensis on the aluminium alloy surface follows Langmuir adsorption isotherm. The

Received in revised form 5 December 2015
Accepted 19 December 2015
Available online 6 January 2016

ﬁﬂﬁ;d;geﬁem& effect of the temperature on the corrosion behaviour with addition of the optimal concentration of
Corrosion T. algeriensis extract was studied in the temperature range of 298 and 338 K. The inhibition efficiency is indepen-
Aluminium alloy dent of temperature. The presence of extract increases the activation energy of the corrosion process of alumin-
EIS ium alloy. The synergistic action caused by iodide ions on the corrosion inhibition of aluminium in 1 M HCI by
Adsorption. 0.75 g/L was studied using weight methods at 298 K. The inhibition efficiency synergistically increased on addi-

tion of potassium iodide.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Aluminium and its alloys have proved to be strategically important
materials and have extensive use in many industries. They are used in
the automotive, aviation and aerospace industries, in the making of
household appliances, in ship building and military hardware [1-3].

Corrosion of aluminium in mineral acids represents a terrible waste
of both resources and money [4]. Corrosion prevention systems favour
the use of environmental chemicals with low or zero environmental
impacts. The use of organic molecules as corrosion inhibitor is one of
the most practical methods for protecting against the corrosion and it
is becoming increasingly popular. The existing data show that organic
inhibitors act by the adsorption on the metal surface and protective
film formation. It was shown that organic compounds containing
heteroatoms with high electron density such as phosphorus, nitrogen,
sulphur, oxygen as well as those containing muitiple bonds which are

* Corresponding author at: Laboratoire de Génie chimique, Département de Génie des
Procédés, Faculté de Technologie, Université de Blida I, BP 270, Route de Soumaa, 09000
Blida, Algeria.

E-mail address: khadraoui.abdelkader@gmail.com (A. Khadraoui).

http://dx.doi.org/10.1016/j.molliq.2015.12.064
0167-7322/© 2015 Elsevier B.V. All rights reserved.

considered as adsorption centres, are effective as corrosion inhibitor
[5-11].

Naturally occurring substances as inhibitors of acid cleaning process
has continued to receive attention as replacement for synthetic organic
inhibitors [ 12-18]. The greatly expanded interest on naturally occurring
substances is attributed to the fact that they are cheap, readily available,
ecologically friendly, and poses no threat to the environment. In addi-
tion, they are biodegradable and renewable source of materials. The
extracts from the leaves, seeds, heartwood, bark, roots and fruits of
plants have been reported to inhibit metallic corrosion in acidic media
[19-24]. Medicinal plants were previously used as corrosion inhibitors
of aluminium alloys in various environments [25-31].

Also, synergistic effects describe an increase in effectiveness of the
corrosion inhibitor in the presence of another substance in the corrosive
medium. The role of synergism on the corrosion inhibition mechanism
of steel in acidic solutions has been reported by several authors [32-34].

The present work is another trial to find a cheap and environmental-
ly safe inhibitor for aluminium corrosion in the acidic solution. The
Thymus algeriensis belongs to the family Labiacées; growing to
15-30 cm tall by 40 cm wide, it is a bushy, woody-based evergreen
subshrub with small, highly aromatic, grey-green leaves and clusters
of purple or pink flowers in early summer. In Algeria and northern
Africa, this aromatic plant is well known as “Zaater”. Weight loss

https://reader.elsevier.com/reader/sd/pii/S0167732215307832?token=05D186E95C4242BCCB049BDDOCS58E27F2018677E8FE92003C802D5E...
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ABSTRACT

The corrosion inhibition of carbon steel in 1M HCI solution by Mentha pulegium oil was investigated using weight
loss, potentiodynamic polarization and electrochemical impedance spectroscopic techniques (EIS). Surface char-
acterization was performed using optical profiler images and AFM analysis. The effect of temperature on the cor-
rosion behavior of carbon steel was studied in the range of 298-338 K. Inhibition efficiency of 81% was achieved
with 3 mL/L of M. pulegium oil at 298 K. The adsorption of the inhibitor molecules on the steel surface obeys the
Temkin adsorption isotherm and involves physical adsorption. The thermodynamic calculation results indicate
strong interaction between inhibitor molecules and carbon steel surface. The polarization studies showed
that the oil acts as mixed-type inhibitor with predominance cathodic. Double layer capacitance, (Cq;) decrease in-
dicates that a layer was form indicating the formation of a surface film. This reflects that the inhibitor does retard
the corrosion rate.

AFM

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

The study of carbon steel corrosion is a subject of both academic and in-
dustrial importance because of the increased industrial applications of acid
solutions [1,2]. In recent times, corrosion prevention favors the use of envi-
ronmentally friendly chemicals with low or zero toxicity. Due to the toxicity
of most inorganic corrosion inhibitors, such as chromate and phosphate,
the use of organic molecules and plant extracts as corrosion inhibitor is
becoming increasingly popular. Recently, environmental regulations have
limited the use of toxic corrosion inhibitors. Thus, natural products (e.g.
vegetable oil) and other environmentally-friendly materials, have gained
much attention as a possible replacement to inorganic corrosion inhibitors
because they are cheap, biodegradable, and in high abundance.

The inhibition actions of these inhibitors are usually attributed to
their interactions with the metal surface via physical or chemical ad-
sorption processes 3], which takes place through the replacement of
water molecules by organic inhibitor molecules from the metal surface

* Corresponding author at: Laboratoire de Génie chimique, Département de Génie des
Procédés, Faculté de Technologie, Université de Blida 1, BP 270, Route de Soumad, 09000
Blida, Algéria
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0167-7322/© 2016 Elsevier B.V. All rights reserved.

[5]. In general, the adsorption of an inhibitor on a metal surface depends
on the nature and the surface charge of the metal, the adsorption mode,
its chemical structure, and the type of the electrolyte solution [4].

The study of the relationship between adsorption and corrosion in-
hibition is of great importance; since the corrosion inhibition is a surface
process and the degree of protection of metal is a function of adsorption
[6,7]. It is generally accepted that organic compounds containing
heteroatoms with high electron density such as phosphorus, nitrogen,
sulfur, and oxygen as well as those containing multiple bonds are effec-
tive corrosion inhibitor [8-10]. Literature report indicates that molecules
containing both nitrogen and sulfur in their molecular structure exhibited
greater corrosion inhibition efficiency in comparison with those contain-
ing only one of these atoms [11-15].

Natural products have been reported as corrosion inhibitors for
different metals in various environments [16-31]. The significance of
this area of research is primarily due to the fact that natural products
are environmentally friendly and ecologically acceptable. The yield of
these natural products as well as the corrosion inhibition abilities of
the plant extracts vary widely depending on the part of the plant and
its location. Mentha pulegium used in the present investigation is a
native and perennial aromatic herb of the Mediterranean region, but it
is also widely grown in many parts of the world mostly in temperate
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ABSTRACT
With the rapid growth of the global photovoltaic (PV) industry, the waste from PV industry
cannot be ignored, especially the solid wastes from silicon (Si) kerf loss and the used quartz
crucibles from silicon casting. Slurry containing silicon carbide (SiC) powder and oil as
polyethylen glycol (PEG) is used to cut ingots into thin wafers of multi-crystalline Si, using
the multi-wire slurry sawing machine (MWSS) in a solar cell wafering process. After
slicing, the sludge is mainly composed of SiC, PEG, metal fragments and Si particles.
In order to further develop related technologies and to find suitable commercial
applications of Si and SiC, the PV sector has increased interest in the recovery of solar
grade Si (SOG) and SiC from sludge. This study proposes a method to separate PEG from
sludge to obtain a high-purity Si micro-particles and SiC. The separation was carried by a
simple and fast procedure, liquid —liquid extraction process using several solvents (acetone,
ethanol, propanol) followed by centrifugation and vacuum filtration. Magnetic separation
was used to metal fragments removal. Optical Microscopy (OM), Scanning Electron
Microscopy (SEM) and X-ray Diffraction (XRD) were used to understand the morphology
and structure of the recycled samples.
The particle size distribution of the purified waste powder mainly ranged from 500 nm to
10 pm. after solid phase separation, the sludge is mainly composed of 31.2 wt% Si, 63.3
wt% SiC, 5.3 % Fe and 0.2 % impurities. The optimal results showed that Si can reach
11.22% in the SiC-rich powder and SiC can reach 88.78% of SiC in the Si- rich powder.

Keywords: Silicon, SiC, Slurry, ingot slicing, recycling
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USING RECOVERED SILICON NANOPARTICLES FROM SILICON WIRE SAWING TO
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Polycrystalline silicon is one of the most important materials in the photovoltaic (PV) industry. The
cost to produce Si wafers accounts for approximately 30-40% of the total solar cell fabrication cost.
However, in the wire sawing process of silicon ingot into thin wafers only 60% of the ingot is
processed into wafers, the rest being in the form of fine silicon particles mixed with used cutting fluid
composed of a mixture of polyethylene glycol (PEG), abrasive in the form of silicon carbide
microspheres (SiC) and iron (from the steel of the cable).

The silicon sludge contains valuable resources including high purity silicon, for this reason the
recovery of nanometer-sized silicon (Si) particles from the sludge, particularly for Li-ion batteries
applications, represents a very important step. Silicon has a much lighter and larger energy density and
capacity than graphite and has been shown to have a high theoretical gravimetric capacity,
approximately 4200 mA h/g, compared to only 372 mAh/g for graphite. Thereby, silicon anodes
composed of silicon nanoparticles have demonstrated great potential as an anode material to replace
the commonly used graphite.

The recycling consists of removal of the PEG by liquid-liquid extraction and distillation, magnetic
separation was used to remove Metallic impurities, the Si nanoparticles were separated from SiC by
phase transfer separation and by applying controlled ultrasonic waves and centrifugation in series. Si
microparticles are purified by Rapid Thermal Process (RTP). The optimal results show that the Si-rich
powder can reach 82% wt% Si and SiC-rich phase contains more than 91 wt% SiC.

A facile approach to fabricate the freestanding Si/graphene composite membrane for Si anode in a
large scale was investigated by anchoring of Si nanoparticles onto the surface of graphene oxide
sheets, allowing control over uniformly inserting Si nanoparticles into the pores between graphene
sheets from nanoscale to macroscale.

References:
1. M. Hecini, N. Drouiche, O. Bouchelaghem, J Cryst Growth 453, 143—-150 (2016)
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