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[ dentification du Laboratoire il G|
Etablissement de rattachement Université Saad Dahlab de Blida 1 Gl e
Intitulé du Laboratoire Génie Chimique il ol
Acronyme du Laboratoire LGC Il ol gl o | Site Web ou URL de laboratoire | [www.univ-blida.dz/lgc/accueilhtm ol g SN il
Nom et Prénom du Directeur, KHALAF Hussein Il O ] ol a5 il
Identification de I'équipe Bl |
Intitulé de I'équipe des Procédés de Préparation des Nanoparticules, Caractéri et en Catalyse et et Opérations Unitaires. A
Acronyme de I'équipe i NPCPC I Tl J5ad o) I Site Web ou URL de I'équipe (obligatoire) [l (502)) s A o sl
Nom et prénom du chef d'équipe {KHALAF Hussein [i G il [y
Classement thématique de I'équipe T ]
PR T iond sl 2 50 s 3 o) osdl
Grand Domaine Micro Domaine 1 Micro Domaine 2 Micro Domaine 3
GD6: Sciences pour I'ingénieur Génie chimique Génie de I'environnement Nanosciences et nanotechnologies
[ Liste exhaustive des membres de I'équipe par grades (dont les Doctorant, LMD et autres [] ¢ LMD plii o) 536l 4lk) 43 i) plaey Aluaial) dailil)
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sexe || NOMalanaissance Epouse de Prénom (5) > Date de Nais. || Dernier diplome || An. Obt.D. || _Grade Statut Domaine principal Période (Début_Fin) Structure de rattachement Inscrit depuis Al'Univ. NOM & Prénom du ou des encadreurs
DAMARD]T ] [Boualem e ] /[ 01/05/1987 Doctorat McB Génie Chimique U. Blida-1-
BOUCHERIT | [Anmed = =2e[ 28/07/1963 Doctorat MCB Génie Chimigue U Blida-1-
OUIDRI MADANI o+ || 21/03/1979 Doctorat MCB (Génie Chimique U_Blida-1-
KHALFAOUI [BOUTOUMI Al | gl 01/09/1979 Doctorat MCB |Génie Chimique U. Blida-1-
TABET s <i|| 11/02/1962 Magister. MAA, Doc. Génie Chimique U. Blida-1- 2004 U. Blida-1- KHALAF Hussein
HAD] BACHIR By 52| sl 31/01/1968 Magister [MAA, Doc. Is.émeclllmlqne U. Blida-1- 2006 U. Blida-1- KHALAF Hussein
LABIB ] || 16/12/1972 Magister MAA, Doc. Génie Chimique U. Blida-1- 2008 U. Blida-1- KHALAF Hussein
LADAIDI s 14/05/1977 Magister [MAA, Doc. Chimie U. Khemis Miliana 2008 U. Blida-1- KHALAF Hussein
[AMARA BENMERZOUGA sjee|| 11/11/1963 Magister MAA, Doc. |Génie Chimique U. Blida-1- 2009 U. Blida-1- KHALAF Hussein
JOUADI [DUNESLI || 06/01/1982 Magister MAA, Doc. |Génie CI ique U. Blida-1- 2010 U. Blida-1- KHALAF Hussein
BOUKHATEM Masll 17/07/1984 Magister MAA, Doc. |Génie Chimique U. Khemis Miliana 2010 U. Blida-1- KHALAF Hussein
BOUMAHDI BENKARA e[ 21/11/1971 Magister Doc. |Génie CI ique U. Blida-1- 2009 U. Blida-1- KHALAF Hussei)
BENTAIBA ko | 2271271978 Magister Doc. |Ee’me Chimique U. Blida-1- 2010 U. Blida-1- KHALAF Hussein
| YAKOUBI il | 07/04/1974 Magister Doc. |Génie CI ique U. Blida-1- 2009 U. Blida-1- KHALAF Hussein
CHOTT | [Meriem ™ -,2|[ 187091980 Magister Doc. Génie Chimique: U. Blida-1- 2010 U. Blida-1- KHALAF Hussein
ATHUSSEIN Manel B | [ 01/05/1987 Master Doc. Génie Chimique U. Blida-1- 2014 U. Blida-1- BOUTOUMI Hocine et KHALAF Hussein
Sid Ali o] S| [ 20/10/1989 Master Doc. Génie Chimique U. Blida-1- 2015 U. Blida-1- KHALAF Hussein
Karima Ay S| 5 g 30 Magister Doc. |Génie Chimique U. Médéa 2015 U. Blida-1- KHALAF Hussein et BENKORTBI Athmane
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escription scientifique du programme de recherche de 'équipe (100 - 300 mots)

(% 300 - 100) il Eay il (ale iy |

Le théme principale sur lequel s'article les travaux de recherche de I'Equipe 1 de laboratoire de Génie Chimique est:

L Elaboration des procédés de préparation des nanoparticul

, leurs,

et

- amélioration de l'act

ité catalytique et

de catalyseur ou

dans les domaines de la catalyse,

et

unitaires de sé

Les objectifs de nos recherches peuvent étre résumés par :

parla réduction de la taille des particules des oxydes métalliques et des semi-conducteurs (nanoparticules). Cet objectif peut étre atteint par intercalation de ces oxydes dans 'espaces interfoliaire des argiles de type smectite.

nt les semi-conducteurs sur un support.

- hétérojonction des oxydes pour diminuer le taux de récompensions de porteurs des charges et de rendre les photocatalyseurs plus actifs.sous irradiation solaires.
- diminution du cofit du processus photocatalytique par élimination de I'étape de microfiltration en immobili
- Application dans les domaines de traitement et réutilisation des eaux par irradiation solaires

A

déquation entre le programme initial de 'équipe et sa réalisation (50 - 100 mots)

(35 100 - 50) o) 3 BAT ) el o BT |

surtout dans le trai etré

Au cours de ces quatre années, I'équipe a pu réahser plusieurs travaux résumés comme suit :
I'a

dans les I’

de ces

avec les moyens limités.

boration de nouveaux matériaux nanométriques, dont ]es le:ls photocatalytiques sur des molécules récalcitrants modeles ont montré une amélioration de leur activité
des eaux. Ce qui représente un avancement prometteur en termes de recherche et p

ique et une efficacité r

q

dans le domaine des radiations solaires ce qu’ a un importance particulier pour

Environnement et contraintes (50 - 200 mots)

(X 200-50) chgea yhaa |

Les contraintes principales peuvent étre résumées comme suits
- Malgré 'acquisition des équipements scientifique pour I'équipe depuis 2013 dans le cadre de budget d'équipements, la lourdeur de la procédure administrative est la cause principale qui les laisse jusqu’au présent, hors utilisation.
- Ce principalement la méme raison qui nous empéche toujours de consommer notre budget efficacement et nous estimons que I'application de I'autonomie de la gestion reste la seul issue valable pour surmonter cette lourdeur.

- Toujours le laboratoire n'est ses propres personnels de soutien.

Ti

ravaux en cours (> 100 mots)

(55 100<) Jad) i Jsl |

Les travaux en cours peuvent étre résumés par:

- Dé de nouveaux pourla

semiconducteurs.

par par des nouvelles méthodes de préparation in situ de nanoparticules d'oxydes métalliques (semi-conducteurs) mixtes non supportés et supportés pour application photocatlytiques solaires . Cette recherche a pour but principal I'

de l'activité ique de

-L'irradiation ultrasons sont aussi connus parleurs effets sur la cinétique de la dégradation de composés organiques en solution aqueuses. Alors, une partie de nos travaux actuels sont axés 4 I'étude de leffet de synergie de lultrason sur la photocatalyse, qui devrait engendrer un effet positif, ainsi que leffet des | différents paramétres opératoires sur I'efficacité de la dégradation.

par hétérojonction de




[ Quelques indicateurs

sl e |

Espace vital du chercheur: 2 metres carrés/chercheur; temps moyens de présence du chercheur dans le labo: 10 h/semaine; moyens engagés pour la recherche en cours : modeste.

Y a-t-il un ou des groupes de travail périodiques. Préciser pour chaque groupe (intitulé, responsable(s), fréquence, lieu, salle)

(G g Sl 22 30 Jygmnall cpud)) Ao gara IS ha Byga Jab Sl gara S AEsara nfi A |

e

;ompléments d’information

1 ||DAMARD]I Boualem b_ damardji@yahoo.fr

L) clagia |
B3 (Rl ) a1y il el s SN 8 et s T "WOS" sl o "SCOPUS" sl ) "ORCID" el o8 5 RG s Indice h Google Scholar Citation [ECI] Jall gl
N° Nom & Prénom (par grade) Courriel professionnel Courriel personnel Identifiant WOS Identifiant SCOPUS Identifiant ORCID Score RG(Research Gate) Global 5 der.an. # Citations ‘Téléphone Fixe ‘Téléphone Portable

2_||BOUCHERIT Ahmed boucherit_ah@yahoo.fr

3_|[OUIDRI Siham prof.siham@yahoo.fr
4_||KHALFAOUI Nadjia nadjo_khalfaoui@yahoo.fr
5_|[TABET Djamel djtabet@yahoo.fr
6_|[HADJ BACHIR DJAOUIDA hadjouida@yahoo.fr
7_|[LABIBIssma i fr

8 _|[LADAIDI Aicha ladaidi14@yahoo.fr

9 ||AMARA Atika atika.amara@yahoo.fr

10 ||DJOUADI Lila djouadi_lila@yahoo.fr

11 ||BOUKHATEM Horiya boukhatem_houria@yahoo.fr

12 ||BOUMAHDI Nacera i_nac fr

13 ||BENTAIBA Fatiha y fr

14 ||YAKOUBI Saida il.com

15 ||CHOTT Meriem meriem_chott@yahoo.fr
3 —

16 _||AI HUSSEIN Manel il.fr

17 ||ALLOUCHE Sid Ali diodd@live.fr

18 ||MOUSSAOUI Karima

Kkarima_gc@yaoo.fr
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1 |[0039-9140 1873-3573 TALANTA IEevempment of a new aerosol phase extraction 2012 4 Boucherit A 1 | 1 [univ.&Labo. [KhalafH 1 | 1 [univ.&Labo. [ParedesE 0 [Todoli] L 0 70,00% Non 120% 35,00
2 |[1385-2728 1875-5348 CURR ORG CHEM Electrochemical oxidation of the xanthene dye 2012 5 Khalfaoui-Boutoumi| 1 | 1 |Univ. & Labo. |Boutoum H 1 | 1 [Univ.&Labo. [KhalafH, Oturan N 2 |oturan M 0 120,00% Non 120% 60,00
3 ||1385-2728 1875-5348 CURR ORG CHEM Electrochemical and photochemical oxidation of 2012 4 Bouafia-Chrgui S 1 | 1 [Univ.&Labo. |OturanN 0 Khalaf H 1 |Oturan M 0 150,00% Non 120% 75,00
4 |[0169-1317 1872-9053 APPL CLAY SCI Synthesis, characterization and photocatalytic 2013 4 Oui_|[Boukhatem H 1 | 1 [Univ.&Labo. [Djouadi L 1 | 1 |univ.&Labo. |Abdeaziz N 1 [KhalafH 1 Univ. & Labo. 170,00% Oui 120% 127,50
5 |[0169-1317 1872-9053 APPL CLAY SCI Montmorillonite/Polythiophene-SDS 2013 4 Oui_|[Khalfaoui-Boutoumi| 1 | 1 [Univ. & Labo. |Boutoum H 1 | 1 [Univ.&Labo. [Khalaf H 1 [DavidB 0 170,00% Non 120% 85,00
6 |[1944-3994 1944-3986 DESALIN WATER TREAT Removal of Cu2+ and Cd2+, and humic acid and 2014 3 Oui Ghernaouet D 0 Irki S 0 0 |Boucherit A 1| 1 |univ. 15,00% Oui 120% 11,25
7_|[0147-6513 1090-2414 ECOTOX ENVIRON SAFE Degradation of direct yellow 9 by electro-Fenton: 2014 3 Oui|[Koudarli s A 0 Badis A 0 0 [Boucherit A 1| 1 |univ. 15,00% Oui 120% 11,25
8 |[1944-3994 1944-3986 DESALIN WATER TREAT [Humic acid removal by electrocoagulation using 2014 4 Oui_|[Koudarli s A 0 Badis A 0 Boucherit A 1 |Boutoumi H 1 [ 1 |univ. 112,50% Oui 120% 84,38
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1 [[1877-7058 Procedia Engineering A Photo-Fentontreatment of a Mixture of Three 4 Bouafia-Chergui S 1 | 1 [Univ.&Labo. |OturanN 0 Khalaf Hussein 1 |OturanM 0 150,00% 120% 37,50
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3. Rayonnement, visibilité et attractivité académique
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|a) Pléniére ou tutorial 2 une conférence scientifique ou un cours dans un workshop
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European Aerosol Conference EAC 2015 Milan Italy Solvent extraction of molybdenum with D2EHPA under aerosol phase BOUCHERIT Ahmed Orateur
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WATMED 6, SOUSSE - Tunisie Ti/BiVO4 based for water by 2012 KHALAF Hussein Orateur Orale 100% 8,00
Xeme ional « Catalyse et Génie des Procédés - FMPF/ Fés Maroc Degradation des colorants par des procédé photocatalytiqueen utilisant le catalyseur 2012 DJOUADI Lila Orateur Orale 100% 8,00
Xeme International « Catalyse et Génie des Procédés - FMPF / Fés Maroc Photodégradation du Bleu Methélyne par un Catalyseur a base de montmorillonite et de 2012 BOUKHATEM Horiya Orateur Orale 100% 8,00
Xeme International « Catalyse et Génie des Procédés -FMPF/ Fés Maroc Synthése et caracterisition des nanoncoposite de polythiophene/Montmorillonite - TiO2 2012 KHALFAOUI -BOUTOUMI Nadjia Orateur Orale 100% 8,00
International Symposium of Chemistry on the organic materials and renewable Energies , Tebessa Déradation photocatalytique d'un colorant textile par un materiaux a base de la 2012 DJOUADI Lila Orateur Orale 100% 8,00
nternational Symposium of Chemistry on the organic materials and renewable Energies , Tebessa Les Réactions photocatalytiques pour la dépollution des effluents aqueux de I'industrie 2012 BOUKHATEM Horiya Orateur Orale 100%. 8,00
International Symposium on Catalysis and speciality chemicals (ISCAC 2012),Tlemcen [Effect of 0; Parameters on of Rhodamin 6G dye using 2012 DJOUADI Lila Orateur Orale 100% 8,00
International Symposium on Catalysis and speciality chemicals (ISCAC 2012), Tlemcen Synthesis and of CdS- catalyst in is of methelyne 2012 BOUKHATEM Horiya Orateur Orale 100% 8,00
International Joint Conference, CB-WR-MED conference /2nd AOP Tunisia Conference for Sustainable Water M4 |Advanced Oxidation Processes for Water Reuse as part of Sustainable Development 2013 KHALAF Hussein Orateur Orale 100% 8,00
Journées Ultrasons: Sonochimie, Procédés et Innovation, Chambéry (France) tique de la ine 6G 2013 KHALAF Hussein Orateur Orale 100%. 8,00
ECGP'11 « XIéme S; Envir Catalyse et Génie des procédés, Lile (France) Purification des milieu aqueux par étérogene en utilisant des 2013 BOUKHATEM Horiya Orateur Orale 100% 8,00
2nd International conference on water and energy , Chlef Photocatalytic treatment of aqueous medium of cationic dye by montmorillonite/CdS 2013 BOUKHATEM Horiya Orateur Orale 100% 8,00
17th Conference on Science and Engineering (ICNSE), Istanbul, Turquie Heterogeneous photocatalytic degradation of methylene blue by montmorillonite/CuxCd1- 2015 BOUKHATEM Horiya Orateur Orale 100% 8,00
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3eme Journée sur les Génie des Procédés - Blida Dégradation photocatalytique du colorant bleu de méthyléne par des catalyseur mont- 2012 DJOUADI Lila Orateur Orale 100% 6,00
42me Journée sur les Génie des Procédés - Blida Photosensibilisation d’oxyde de titane par colorant de type cyanine 2012 CHAOUA Malika Orateur Orale 100% 6,00
5eme Journée sur les Génie des Procédés - Blida Elaboration of novel hybrid material montmorillonite - Ti02 / Polythiophene 2012 KHALFAOUI-BOUTOUMI Nadjia Orateur Orale 100% 6,00
62me Journée sur les Génie des Procédés - Blida d'un éri illonite/CdS par processus hydrothermal 2012 BOUKHATEM Horiya Orateur Orale 100% 6,00
52me journées de chimie (JCh5), EMP, Bordj-El-Bahri. Elimination of methylene blue and rhodamine 6G by heterogencous photocatalysis process 2013 BOUKHATEM Horiya Orateur Orale 100% 6,00
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1 |[Ecole doctorale Equipe Pilote R04 15/09/2013 18/12/2014 _||Université Blida 1 10,00
2
3
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1 |p14002 (a16N01UN09012[ Du01/01/2015 Au31/12/2018 La photocatalyse solaire : la purification et la réutilisation des eaux CNEPRU KHALAF Hussein Responsable 100% 12,00
2 |p14002 (A16N01UN09012{[ Du01/01/2015 Au31/12/2018 La photocatalyse solaire : la purification et la réutilisation des eaux CNEPRU DAMARD]I Boualem Membre 50% 6,00
3 |14002 (A16NO1UN09012(| Du 01/01/2015 Au31/12/2018 La photocatalyse solaire : la purification et la réutilisation des eaux CNEPRU BOUCHERIT Ahmed Membre 50% 6,00
4 |p14002 (A16NO1UN09012{| Du 01/01/2015 Au31/12/2018 La photocatalyse solaire : la purification et la réutilisation des eaux CNEPRU TABET Djamel Membre 50% 6,00
5 |p14002 (A16NO1UN09012(| Du01/01/2015 Au31/12/2018 La solaire : la purification et la ré des eaux CNEPRU DJOUADI Lila Membre 50% 6,00
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[hése D LMD 2014 GP/UB Du 01/12/2014 31/12/2017 Elaboration de Photocatalyseurs solaires nanocomposites a base de CdS/Zn0 D LMD [KHALAF Hussein Responsable 100% 6,00
hése D LMD 2015 GP/UB Du 01/12/2015 31/12/2018 Elaboration des photocatalyseurs a base de Ti02 dopé par un des elements de terre rares et étude de leurs D LMD KHALAF Hussein Responsable 100% 6,00
[These D Sc 2015 GP/ UYFM Du 01/12/2015 31/12/2019 Etude de l'influence de I'ultrasons sur I'activité photocatalytique des Nanocomposites a Base de CdS D Sc KHALAF Hussein Responsable 100% 6,00
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|f] Mémoires ou théses dirigés et/ou soutenus \gidiBlia Cial g 442 ga Cila gkl gf il Sa 4|
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N° N° d'enregistrement Nom & Prénom de(s) I'¢tudiant(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 |[11n [AMRAOUI Ahmed Yazid Adsorption des lixiviats du bourbier de pétrole par des matériaux composites a bj 722 2012 UB1 0 0 3,00
2 ||112 BBOUACHA Zoubir Etude de la photodégradation des lixiviats de bourbier de pétrole 7 2012 UB 1 0 3,00
3 |[113 BOUMEKIAS Amina Etude et calcul d'unité de traitement du gaz pour avoir un rendement de propane| [KHALAF Hussein 2014 UB1 0 3,00
4 ||114 KACI Mohamed Adsorption des composés phénoliques sur du charbon actif modifié Ouidri Siham 2014 UB 1 0 3,00
5 ||115 GHAMMA Delal Maya Détermination de I'influence des rejets des eaux usées sur la qualité physico-chin{ |Ouidri Siham 2015 UB1 0 3,00
6 |[117 BOUABIBSA Naziha Effet d'ajout du Zinc sur la dé ion de par Photo-F Hétérog | KHALAF Hussein 2015 UB1L 0 3,00
7 |[[118 DJELALI Ahlem et SLIMANI Maroua Simulation numérique d'un réacteur solaire de traitement des eaux de rejet par c{|KHALAF Hussein 2015 UB1 0 3,00
8 |[119 AZOUT Djalila Etude de | extraction liquide liquide du Molybdenum par le topo en extraction coj |[BOUCHERIT Ahmed 2015 UB1 0 3,00
9 ||1110 BELABBESSI Bouchra Synthése d'un catalyseur: ala de 4-Chlorophénol [ TABET Djamel 2014 UB1 0 3,00
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N° || N° d'enregistrement Nom & Prénom de(s) I'é ) 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 |[1111 [ ABDELAZIZ Nabil Préparation et étude de I'efficacité d’'un adsorbant a base de montmorillonite por| [KHALAF Hussein 2012 UB1 5,00
2 |[1112 Gacemi Tahar Etude de photosensibilisation de dioxyde de titane par colorants organiques | [KHALAF Hussein 2012 UB1L 5,00
3 |[1113 MOUSSAOUI Karima Préparation, caractérisation et étude de I'activité photocatalytique de nanocomp{ [KHALAF Hussein 2013 UB1 5,00
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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) l Valeur
1 |[2221 BOUCHERIT Ahmed Etude de I'extraction liquide -liquide du molybdéne par divers agents extractant{ [KHALAF Hussein 2014 UB1 15,00
2 |[2222 KHALFAOUI- BOUTOUMI Nadjia Etude de I'influence de I'ajout de polymére sur I'activité photocatalytique d'oxydq [KHALAF Hussein 2015 UB1 15,00
3
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N° Nom du chercheur Nom du Prix Année Valeur
1 |[KHALAF Hussein Prix pour meilleure production Scientifique en 2014 2014 30,00
2
3
[h) Membre de jury de DESM, doctorat ou d’habilitation Rusigall g3 psatl) L g (]
[Dans r'établissement Azl 3] 3 pts/Ak |
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N° Type de l'activité Titre Membre de I'équipe du jury Candidat (Nom;Prénom) Etablissement Président/Rapporteur/Invités, % Valeur
1 2013 KHALAF Hussein CHEKNANE Benamar Université Blida 1 Président 100% 3,00
2 2013 KHALAF Hussein ZERMANE -CHEKNANE Faiza Université Blida 1 Président 100% 3,00
3 Doctorat 2013 Adsorption du Césium et du Strontium sur supports argileux modifiés a base d'une bentonite algérienne KHALAF Hussein ARAREM Abderrehmane Université Blida 1 Président 100% 3,00
4 Habilitation 2014 KHALAF Hussein MEGATELI Smain Université Blida 1 Président 100% 3,00




Habilitation 2014 KHALAF Hussein SOUKANE Sofian Université Blida 1 Président 100% 3,00
Habilitation 2014 KHALAF Hussein HAD] SADOK AEK Université Blida 1 Président 100% 3,00
Doctorat. 2014 Etude de I'effet inhibiteur de tensioactifs anioniques synthétisés 3 partir de coupes pétroliéres algériennes : Applicatio [KHALAF Hussein MEHDAOUI Razika Université Blida 1 Président 100% 3,00
ili 2015 KHALAF Hussein LARIBI - HABCHI Hassiba Université Blida 1 Président 100% 3,00
Doctorat 2015 Corrosion de matériaux il dans un il argileux : ication au stockage des déchets radioactifs |[KHALAF Hussein ARBAOUI Fahd Université Blida 1 Président 100% 3,00
[Nai hors établissement Gk sl clas[ 20 pts/AkL |
Liig e Sl G p b e [T P e e [ o An ] s [ Eo]
Type Titre Membre de I'équipe du jury Candidat (Nom;Prénom) i Président/Rapporteur/Invités % Valeur
2012 KHALAF Hussein BELHACHEMI Meriem Eps. ABDOUN USTHB Rapporteur 12,00
Doctorat. 2012 Etude du comportement du Cs et du St dans les sols dela région de Birine 2012 KHALAF Hussein BOUZIDI AbelKader ENP - Alger Rapporteur 12,00
Doctorat 2012 Etude de la migration d'un stabilisant thermique du (PVC) souple et rigide et de deux antioxydants phéoliques du poly [KHALAF Hussein ZEDDAM Chafia ENP - Alger Rapporteur 12,00
Doctorat 2012 Traitement des rejets hydriques industriels par couplage de procédés électrochimique et biologique. KHALAF Hussein BENHADJI Amel USTHB Rapporteur 12,00
Doctorat 2012 Préparation et caracterisation de carbons actifs et leurs utilisations dans la dépollution de I'eau et comme support en cl| |[KHALAF Hussein BOUCHEMAL Naima USTHB Rapporteur 12,00
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Nanocomposites based on cadmium sulfide (CdS) and Na-montmorillonite (Na™-Mt) were prepared by a hydro-
thermal method using Cd[NH,CSNH;]SO,4 complex as precursor of CdS which was derived from cadmium sulfate
and thiourea. These nanocomposites were characterized by X-ray diffraction (XRD), Fourier transform infrared
spectra (FTIR) and X-fluorescence (XF). The nanocomposites consist of nanosized CdS pillars, which tend to in-

crease in size as the amount of complex precursor increases. The CdS crystals have a hexagonal symmetry. The

Keywords:

photocatalytic activity of the obtained CdS-Mt nanocomposites is improved significantly compared to that of

cds the Mt and pure CdS. The resulting CdS-Mt nanocomposites could degrade methylene blue and rhodamine 6G
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Montmorillonite
Photocatalytic activity
Methylene blue
Rhodamine 6G

under near UV-visible irradiation.
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1. Introduction

The intercalation of guest molecules into layered minerals has
attracted a great deal of attention. Among such minerals, montmorillonite
(Mt) has been featured extensively because of its large surface area,
swelling behavior and peculiar charge characteristics (Khaorapapong
and Ogawa, 2007, 2008; Khaorapapong et al., 2001, 2008a, 2008b,
2009). The Mt has a layered structure and excellent hydrophilic and
cation exchange properties. Its layer dimensions in length and
width can be in hundreds of nanometers but its thickness is only 1 nm.
The Mt layer consists of an octahedral sheet sandwiched between two
opposing tetrahedral sheets (TOT), which is called a 2:1 phyllosilicate
(Brigatti et al., 2006). These layers are stacked by weak dipolar or Van
der Waals forces, and they have both surface and edge charges. The
charges on edges are easily accessible to modification, but they do not
accomplish much improvement in interlayer separation (Sengwa et
al., 2009). The pillared Mt prepared through ion exchange reaction
between Na™-Mt and titanium polyoxocations which can exchange
with the exchangeable cations (Na™) in the interlayer space of Mt
was studied extensively (Damardji et al., 2009; Perathoner and Centi,
2010; Pichat et al., 2005; Vicente et al,, 2010). As a semiconducting
material, besides its interesting optical properties, CdS is also interesting
for its special photocatalytic activity. Cadmium sulfide (CdS) is a kind of
semiconductor with a narrow band gap of 2.5 eV, and its valence electron
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can be easily evoked to a conduction band under visible light irradiation
(Ru et al., 2009).

In this work, CdS-Mt nanocomposites were prepared via a hydro-
thermal route. In this method, an aqueous solution of thiourea and
cadmium sulfate was added to a Mt aqueous dispersion, and the resulting
dispersion was heated at 120 °C for 1 h. The obtained nanocomposites
were characterized by X-ray diffraction (XRD), Fourier transform infrared
(IRTF) and X-fluorescence (XF). The photocatalytic activity of these
nanocomposites was tested by photocatalytic degradation of methylene
blue (MB) and rhodamine 6G (R6G) under near UV-visible irradiation.

2. Experimental
2.1. Materials

The Na*-Mt was prepared using bentonite from deposits of
Maghnia in western Algeria. The cadmium sulfate (CdSO,4) and thiourea
CS(NH,), were purchased from Panreac, Rhodamine 6G (CygH3;N,03Cl)
was purchased from Sigma and methylene blue (C;gH;gCIN3S) was
supplied by Fluka Chemical. All reagents were used without further
purification.

2.2. Preparation of CdS-Mt nanocomposites

CdS-Mt nanocomposites were prepared by applying the method
described by Han et al. (2008) and Xiaoa et al. (2007) with some
modifications. 1 g of Mt was dispersed into 100 ml of distilled water
by stirring vigorously for 18 h to obtain 1.0% (mass) Mt dispersion.
Controlled amounts of CdSO, and NH,CSNH,, at a molar ratio of 1:1,
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Titanium dioxide-montmorillonite/Polythiophene-sodium dodecyl sulphate (TiO,-Mt/PTP-SDS) nanocomposites
were synthesized via the in situ intercalative oxidative polymerization of thiophene (TP) in TiO,-Mt clay and
CHCl5 solvent using anhydrous ferric chloride (FeCl;) at ambient temperature for 24 h in the presence of anionic
surfactant SDS at a ratio by mass of 20% of TP/TiO,-Mt. The TiO,-Mt was obtained by the modification of sodium
montmorillonite (Na-Mt) with titanium isopropoxide (Ti (OPr') 4) at 50 °C for 3 h. The products obtained were
characterized using different techniques, such as Fourier Transform Infrared Spectroscopy (FTIR), X-ray Fluores-
cence Analysis (XRF), X-ray diffraction (XRD), and Environmental Scanning Electron Microscopy (ESEM), which
proved the successful intercalation of polythiophene in the TiO,~MT in the presence of anionic surfactants. The deg-
Hybrid material radation of rhodamine 6G (R6G) in aqueous solutions was investigated kinetically in the presence of catalysts under
Polythiophene Sun-test simulator at 400 W/m?, sonocatalysis at 500 kHz (30 W), and sonophotocatalysis. The findings revealed
TiO, that the TiO,-Mt/PTP20%-SDS catalyst exhibited good levels of photocatalytic, sonocatalytic, and sonophotocatalytic
Sonophotocatalysis degradability for R6G. The synergistic effect between the two techniques was observed using TiO,~Mt/PTP20%-SDS
(w %) as a catalyst, and the kinetic results indicated that enhanced degradation rate constants were achieved partic-
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ularly with sonophotocatalytic processes.
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1. Introduction

Among the various processes employed in water treatment, heteroge-
neous semiconductor photocatalysis has often been reported to offer a
number of key advantages, including the possible use of solar irradiation,
operation at ambient conditions, and reuse of the catalyst. Heterogeneous
photocatalysis is a process wherein the irradiation of a wide-band gap
semiconductor, such as TiO,, with light result in excited electron-hole
pairs that can be conveniently applied to produce electricity in solar
cells, initiate photoinduced superhydrophilicity that involves surface
bound redox reactions (Cap et al., 2004), generate specific catalytic reac-
tions and chemical processes, such as organic synthesis, or to promote the
degradation of pollutants.

In this context, the degradation of industrial dyes has triggered
extensive research aiming to search for viable alternative methods
for industrial dye waste removal that can compensate for the inadequa-
cies associated with the conventional procedures used for the purifica-
tion of industrial water wastes. Industrial dye wastes can pose serious
challenges to human health, aquatic life and the environment. Of partic-
ular relevance to this issue, TiO, nanoparticles have often been reported
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to constitute good photoactive materials for application in the removal
of organic pollutants (Hoffmann et al, 1995; Pan et al., 2006). They
can be suitably employed in complementary processes for the detoxifi-
cation of drinking water and decontamination of industrial wastewaters
(Erdemoglu et al., 2008; Kangwansupamonkon et al., 2010; Lathasree
etal, 2004; Song et al., 2007; Tang et al., 2007; Vohra and Tanaka, 2003).

Commercial products of TiO, photocatalysts are, however, usually
small sized particles that can agglomerate in aqueous solutions,
which often lead to decreased photocatalytic activities and impede
their after-use recovery. The use of those particles in wide scale industrial
applications has also been limited because of their tendency to accumu-
late, which often creates troublesome problems, such as instrument
blockage and malfunction. Moreover, as TiO, can absorb and be activated
by UV light of N < 395 nm, it can make use of only about 4% of the solar
energy that reaches the earth. Considerable efforts have, therefore, been
made to overcome these shortcomings. Several proposals have been
made to overcome the first limitation, including the use of support mate-
rials for TiO2 photocatalysis. In fact, various materials, such as activated
carbon (Kumar et al,, 2010; Ping-Feng et al., 2008), silica (Chmielarz
et al.,, 2009), and Mt (Damardji et al,, 20093, 2009b; Kun et al., 2006;
Mogyorosi et al., 2002; Shirini et al., 2012), were proposed as TiO, sup-
ports to condense pollutants in bulk solution for degradation. Likewise,
several attempts have been made to address the second problem,
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Abstract: Aqueous solutions of Rhodamine 6G (R6G), one of the more used xanthene dye, were treated by hydroxyl radicals (OH) elec-

trocatalytically generated through the electro-Fenton process, a powerful and environmentally friendly electrochemical method. Platinum

(Pt) or boron-doped diamond (BDD) anodes were used with a carbon-felt cathode. The effect of anode nature and applied current on the

degradation and mineralization kinetics was investigated. The applied current value of 500 mA was found as optimum operating parame-

ter for both anodes under our operating conditions. Kinetic data of R6G disappearance follow the pseudo-first order reaction decay proc-

ess. The rate constant of the oxidation reaction between R6G and hydroxyl radicals was determined by competition kinetics method and
found as 3.41 x 10° M s, The mineralization efficiency was found very high with both anodes reaching 99% and 98% for BDD and Pt
respectively at 500 mA. Oxalic acid was identified as ultimate end-product before complete mineralization. The two secondary amine

groups of R6G were converted mainly into NH," ions whereas NO5™ ions are released to the solution at relatively low proportion.

Keywords: Rhodamine 6G, Advanced oxidation process, Hydroxyl radical, Boron-doped diamond, Electro-Fenton process, Mineralization.

INTRODUCTION

The major current environmental concern with dyes revolves
around the potential carcinogenic health risk that they or their deg-
radation intermediates present to humans. Thus, the appropriate
treatment of dyes wastewaters for removing both colour and dye
compounds is important for the protection of natural waters. Sev-
eral physicochemical and biological methods have been proposed to
eliminate synthetic dyes. Several physicochemical processes such
as chemical oxidation [1-3], coagulation/flocculation [4-6] and
electrocoagulation [7-9] are used to remove dyes from water.
Chemical oxidation using conventional oxidizing agents are
generally inadequate because of their low oxidation power against
persistent organic pollutants, and the potential formation of
oxidation reaction intermediates that can be more toxic than the
initial pollutants. Physical processes are separatives, not
degradatives. Biological treatments based on anaerobic/aerobic
degradation [10-13] are often not effective because of the recalci-
trant nature of dyes, or because of their toxicity to micro-organisms,
making biological treatment inefficient.

The synthetic organic dyes, of which the major parts are recal-
citrant in nature, are used universally in many different manufactur-
ing processes. The dyes are released into the environment in indus-
trial effluents and are highly visible even at low concentration. The
color is one of the most obvious indicators of water pollution by
dyes.

Hazardous xanthene dye, Rhodamine 6G (RG6), is widely used
as a dye for silk, cotton, wool, bast fibers, paper, leather, and plas-
tics [14], as tracing agent in water pollution studies [15], and as an
adsorption indicator, especially in very acid solutions. Xanthene
dyes, based on fluorescein- and rhodamine-like structures, are
known to have intensive fluorescence and therefore have a great
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relevance as molecular probes for bio-analytical application and for
cellular imaging. As a dye and a fluorescent probe, R6G is also
used in research on mitochondrial [16] and synaptosomal functions,
in laser surgery [17], as an insecticide [18], in microbiology [19],
and in drug screening [20]. Essentially, this compound is used only
as a functional dye.

Hazardous xanthene dye, R6G, induces sister chromatid ex-
changes (SCEs) and chromosomal aberrations in cultured CHO
(Chinese hamster ovary) cells and has incidence of keratoacantho-
mas of the skin [21]. The carcinogenicity, reproductive and devel-
opmental toxicity, neurotoxicity and chronic toxicity to humans and
animals have been experimentally proven [22-23].

In recent years, there has been growing interest in finding better
way to degrade recalcitrant organic pollutants by developing ad-
vanced oxidation processes (AOPs). These processes are based on
in situ generation of hydroxyl radicals (OH) that are powerful oxi-
dizing agent and able to mineralize any organic pollutants [24, 25].
Several studies have shown that the oxidation of organic com-
pounds can be achieved by using the Fenton’s reagent (H,0,, Fe*")
or electrochemical/photochemically assisted Fenton's reaction. The
Fenton’s reagent is known as precursor of the hydroxyl radical
(reaction 1) which is the second most strong oxidant known after
fluorine (which can not be used in aqueous media), having a very
high oxidation potential (E°‘onm,0) = 2.80 V/SHE) that make it
able to non-selectively react with organics to give hydroxlated or
dehydrogenated derivatives until their complete mineralization, i.e.,
their transformation into CO,, H,O and inorganic ions [26-29].
Among these processes, the heterogeneous photocatalysis [30, 31]
and heterogeneous Fenton-like degradation [32, 33] were already
applied to removal of R6G from wastewater.

Among the electrochemical advanced oxidation processes, the
electro-Fenton process is the most popular one. This indirect elec-
trochemical method consist of the continuous production of hydro-
gen peroxide in the bulk of treated solution by two electron reduc-
tion of dissolved O, and simultaneous re-generation of Fe*' by one
electron reduction of Fe’* (initially introduced at a catalytic

© 2012 Bentham Science Publishers
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Abstract: This study reports on comparative performance of electro-Fenton and photo-Fenton processes in the mineralization of three
cationic dyes: BB41, BR46 and BY28. Primary objective was to determine the optimal conditions for both processes. It has been shown
that the mineralization rate by electro-Fenton process depends on operating parameters such as applied current density, catalyst con-
centration, pH, etc. It was also observed that dyes degradation by hydroxyl radicals follows pseudo first-order reaction kinetics. Under
the optimal operating conditions ([Fe‘”] =02mM,j=3mA em”, and pH = 3), electro-Fenton process leads to an almost mineraliza-
tion of dyes solutions reaching 93, 86 and 77% of TOC abatement for BB41, BR46 and BY28 respectively. The dye mineralization rate
during photo-Fenton (UV/Fe’/H,0,) process is a function of reagent doses, and their concentration ratio R = [H,0,]/[Fe*']. Thus,
mineralization rates obtained are around 95, 93 and 85% for BB41, BR46 and BY28 respectively for a treatment time of 5 h with a ratio
R =10 and [Fe’"] = 0.2 mM. The mineralization of a mixture of the three cationic dyes was also studied in a second step. Results showed
that both photo-Fenton and electro-Fenton processes are able to reach almost complete mineralization rates. Finally the electro-Fenton
process is considered the more efficient and interesting technique due to its environmentally friendly character with low energy consump-

tion and no use of chemical reagents.

Keywords: Electro-Fenton, Photo-Fenton, Advanced oxidation, Cationic dyes, Mineralization, TOC.

1. INTRODUCTION

In recent years, there has been a great interest for so-called ad-
vanced oxidation processes (AOPs) which constitute an attractive
alternative to treating wastewater containing toxic and/or persistent
pollutants. They are based on the in-situ generation of a powerful
non specific oxidizing agent, the hydroxyl radical (OH) which is
able to oxidize a broad range of organic pollutants quickly and non-
selectively [1-7]. There are several methods for generating "OH;
among them, Fenton based oxidation processes [8-15] are the most
popular ones. These processes are based on electron transfer be-
tween hydrogen peroxide (H,0,) and ferrous iron ion (Fe*") accord-
ing to the reaction (1) (Fenton's reaction). In the case of the use of
another M*"//M*" homogeneous redox couple such as Cu®/Cu”,
Co**/Co*" etc., instead of Fe''/Fe* couple, the process is called
"Fenton-like process".

Fe*" +H,0, — Fe*" + "OH + OH~ 1)

The oxidation power of H,O; is enhanced in the presence of fer-
rous ion because Fenton's reaction leads to the formation of a very
powerful oxidizing agent, the ‘OH. This reaction requires large
quantities of both reagents: H,O, and iron (II) salt. On the other
hand, the ferric iron generated from the Fenton’s reaction precipi-
tates in the form of insoluble Fe(OH); salt, which constitutes the
process sludge. In fact, the Fenton's reaction can be catalyzed in the
presence of excess of HyO,:
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Fe*™+H,0, — Fe? + H + HO,' @)
Fe’" + HO," — Fe?" + 0, + H' 3)

But the reaction kinetics, and consequently regeneration of Fe*"
is very slow through reactions (2) and (3). In addition in this system
a large part of 'OH generated from reaction (1) can be consumed by
wasting reactions (4) and (5) due to the enhancement of the reaction
rates at high H,O, and/or Fe*" concentrations:

k=75x10°M"s" “)
k=27x10"M"s"! 5)

Fe*" +'OH — Fe*" + OH™
HzOz + .OH i HOZ' + Hzo

The high values of rate constants of reactions (4) and (5) indi-
cate that they can compete with the pollutant under treatment for
‘OH leading to a decrease of the process efficiency, in particular
when H,0, and/or Fe*™ concentrations are important. In order to
minimize the chemical reagent amount and consequently to avoid
wasting reactions and process sludge formation, conventional Fen-
ton process can be supported electrochemically (electro-Fenton
process) [1,3,11-18] or photochemically (photo-Fenton process)
[3,5,7, 19-22]. The photo-Fenton and electro-Fenton oxidations
have recently emerged as very promising technologies because of
their high efficiency and cost-effectiveness compared with other
AOPs [23-30].

In the electro-Fenton process, the ‘OH are produced in the bulk
of the polluted solution using the electrogenerated Fenton’s reagent
(reaction 1) where H,O, is supplied in situ from the two-electron
reduction of dissolved O, (reaction (6)) and Fe** is continually re-
generated from Fe®" reduction (reaction (7)), which is initially
added to the solution at a catalytic amount (i.e., 107 M) [1,15-18].
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Abstract
Application of photo-Fenton process, UV/Fe3+/H202, to treatment for a mixture of three cationic dyes was investigated. The
effect of the oxidative agent’s initial concentration was investigated as well as the effect of the initial concentration of Fe** and

H202 on the dyes degradation was studied. The best results were obtained using 0.6 mM of Fe** and 12 mM hydrogen peroxide.
Under these experimental conditions, 90% of TOC and 100% of color removal were achieved.
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1. Introduction

In recent years, there is a great interest for so-called advanced oxidation processes (AOPs) which constitute an
attractive alternative to treating wastewater containing toxic and persistent pollutants. They are based on the in situ
generation of a powerful non specific oxidizing agent, the hydroxyl radical (OH") which is able to oxidize a broad
range of organic pollutants quickly and non-selectively [1]. There are several methods for generating OH',[2] such
as Fenton’s reagent,[3, 4] H,0, photolysis,[5] Fe(Ill) photolysis,[6—-8] anodic oxidation,[9,10] electro-
Fenton,[11-14] and heterogeneous photocatalysis.[15,16]. Among them, the photo-Fenton process, combining the
Fenton’s reagent, a mixture of H,O, and a ferrous salt, with UV irradiations is able to extensively degrading organic
contaminants in a variety of wastewater, streams and soils.
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In this work, a new extraction method termed aerosol phase extraction has been developed for the first
time. The new method was based on the nebulisation of the sample onto the extracting solution to
maximize the contact surface. The influential parameters are: agitation time, chelating agent
concentration and inorganic acid concentration. The method has been applied to the extraction of
molybdenum with organophosphorus chelating agents such as tributyl phosphate (TBP) and bis(2-
Ethylhexyl) phosphoric acid (D2EHPA) dissolved in n-hexane from aqueous hydrochloric and phos-
phoric acid solutions. In order to test the efficiency of the method, the aqueous phase has been analyzed
by means of Inductively Coupled Plasma Atomic Emission Spectrometry. The extraction of molybde-
num under aerosol phase was found to be faster than the conventional extraction method. Equilibrium
time was shortened under aerosol phase extraction and molybdenum extraction yields were compar-
able, or better as compared to the conventional method.
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1. Introduction

The solvent extraction is one of the most versatile and widely
used procedures for the removal, separation and concentration of
various metals [1,2]. In classical liquid-liquid extraction, small
droplets are generated by agitation, which increases the contact
surface area and improves the extraction efficiency. However, the
classical procedure has not proved to be effective enough in some
cases and presents some disadvantages (e.g. laborious manipula-
tion, large volumes of solvents, high operation costs, possible
formation of emulsions, large equipments and long analysis time,
it is often time-consuming and equilibrium cannot be attained
after shaking for a long time).

In the last few years, research activities are oriented towards
the development of more efficient, economical, and miniaturized
sample preparation methods in order to increase the extraction
yields obtained under conventional solvent extraction. The
advantages of miniaturization are the reduction of the sample
size. In addition, transport phenomena are faster in microsystems
than in ordinary systems, and therefore, one may expect that
liquid extraction takes less time to be achieved in miniaturized
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devices. This feature was demonstrated recently with many
configurations [2,3].

One of the means for increasing the extraction efficiency is to
disperse the extracting solvent into the liquid sample. For
example, Rezaee et al. [4] developed a dispersive liquid-liquid
microextraction (DLLME) method which is a miniaturized green
sample preparation method. In their method a dispersing agent
(acetone) was added to the extracting one (carbon tetrachloride)
to extract organic compounds in water. A cloudy solution was
then formed. Then this solution was centrifuged and the two
phases were separated.

Molybdenum acidified aqueous solutions were chosen as the
model metallic cation and organophosphorous extractants, such
as tributyl phosphate (TBP) and bis(2-Ethylhexyl) phosphoric acid
(D2EHPA) were employed to extract this element. This choice was
based on the fact that molybdenum is considered as a bio-
essential trace nutrition element for both plants and animals,
including humans where it plays an important role [5-7]. Very
low concentrations of molybdenum can be found in plants,
natural water and seawater, and other aqueous matrices. For
example, the assay of molybdenum in seawater is very important,
since this metal is part of biochemical phenomena in most marine
flora and fauna. Under normal conditions the reported concentra-
tions are included within the 6-20 pg L~ range [2,3]. The com-
plexity of the sample matrix makes advisable the development of
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ABSTRACT

Humic acids (HA) in water can react with active chlorine to produce carcinogenic
compounds and their presence is, therefore, considered as a serious problem in water purifi-
cation plants throughout the world. The present study was undertaken with the aim of
investigating the efficiency of using an electrocoagulation (EC) process based on aluminium
electrodes at a laboratory scale as a complementary treatment step for HA removal from
surface water. A series of experimental assays were performed to determine the optimal
operating conditions (electrolysis time, pH, current intensity and initial concentration)
involved in the EC mechanism during the HA removal process. The findings revealed that
under optimum conditions HA could be removed by up to 72%. Further, high performance
liquid chromatography and Fourier transform infrared spectroscopy analyses showed the
non-forming products and non-attack points of the HA molecules, respectively. Overall, the
results yielded in a pH range (6-7) and low current density (1.78-7.14 mA /cm?) were prom-
ising and indicated that the EC method was effective for the achievement of HA removal
from surface waters.

Keywords: Electrocoagulation; Humic acids; Aluminium electrodes; Surface waters; Mechanisms

1. Introduction

Humic substances (HS) are the most abundant nat-
ural organic materials in terrestrial and aquatic envi-
ronments and represent the major portion of soil
organic matter [1,2]. They constitute a physically and

*Corresponding author.

chemically heterogeneous mixture of biogenic and
relatively  high-molecular-mass compounds  with
mixed aliphatic and aromatic natures [3,4]. They are
also organic polyelectrolytes that consist of the great-
est natural proportion of dissolved organic matter in
the watery systems which are usually subdivided into
three distinct classes: humic acids (HA), fulvic acids
and humins. Those classes still remain not fully

1944-3994/1944-3986 © 2013 Balaban Desalination Publications. All rights reserved.
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ABSTRACT

This work concerns the plotting current intensity I (A) vs. applied voltage E (V) curves of
electrocoagulation (EC) of some organic (humic acid (HA) and phenol) and inorganic (cop-
per sulphate and cadmium chloride) compounds which are often found in water/wastewa-
ters. The study is conducted in batch mode using Fe electrodes at laboratory scale. The
device is constituted with two ordinary steel electrodes with active area S = 19.95 cm® and
4 cm as separation from each other in a 500 mL beaker which is filled with 500 mL solution
to treat. The applied voltage is 12 V for 45 min as EC time and an optimal pH which is
determined from current intensity I (A) as a function of applied voltage E (V) curves.
Depending on the pollutant type, different EC process mechanisms are proposed and less
or more important reduction levels are achieved in these experiments.

Keywords: Electrocoagulation (EC); Humic acid (HA); Phenol; Copper; Cadmium; Iron

1. Introduction

In Algeria, the water resources are limited and
unevenly distributed. These resources have been, over
the last two decades, found to have negative effects
like drought and pollution. The absolutely pure water
rarely exists in nature. The raw waters still contain
many organic and inorganic pollutants from natural
or human activity [1]. One of the goals sought in
water treatment is to reduce or even eliminate these
pollutants [2—4]. This is performed by physicochemical
processes  (coagulation/flocculation, sedimentation,
filtration and disinfection) [5-11]. Currently, there is a
tendency to use electrochemical techniques (electroco-
agulation (EC), electroflotation, electrooxidation,

*Corresponding author.

electrodisinfection, etc.) [12-18] as promising methods
for water/wastewater treatment [19-23].

This work aims to contribute in the comprehension
of EC process by studying the reduction of some rep-
resentative pollutants, such as organic (humic acid
(HA) and phenol) and inorganic (copper and cad-
mium) compounds contained in wastewater. Synthetic
solutions of these substances are prepared and electro-
coagulated at a laboratory scale.

The tests consisted in carrying out electrolysis
experiments in an EC reactor. In order to distinguish
between the different mechanisms of EC process, first
of all, the pH of distilled water is adjusted at three
representative values of the pH range: pH 2 (acidic), 7
(neutral) and 12 (alkaline). Then, the solutions are
electrolysed as control tests during which the evolu-
tion of the current intensity I (A) as a function of the

1944-3994/1944-3986 © 2013 Balaban Desalination Publications. All rights reserved.
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ABSTRACT

The present study was undertaken to investigate the degradation and removal of direct yellow 9 (DY9)
by the electro-Fenton (EF) process in batch reactor using iron and stainless steel electrodes. DY9 removal
decreased with the increase in pH (3 to 8) and increased with the increase in current intensity (0.05 to
0.2 A) and [H,0] (0 to 0.5 g L™, but not with high doses which led to low rates of DY9 removal and OH*
uptake). The regression quadratic models describing DY9 degradation yield “R (percent)” and electrical
energy consumption “EEC (kW h kg~!)” were validated by the analysis of variance (ANOVA) and were
both noted to fit well with the experimental data. The R? correlation coefficients (0.995, 0.978), those
adjusted coefficients (0.986, 0.939), and F values (110.7, 24.9) obtained for the responses validated the
efficiency of model. The results revealed that among several other parameters, EEC depended essentially
on the degradation yield. The eco-toxicity tests showed a positive correlation between catalase activity
and DY9 concentration, and catalase could be qualitatively identified to assess the effect of dye and its

Catalase

by-products generated during the EF process.

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Effluents containing high concentrations of toxic organic com-
pounds (> 15 percent), particularly Azo dyes, are continuously
discharged from various textile and paper industries in Algeria, as
well as in several other countries throughout the world (Chafi
et al, 2011; Daneshvar et al., 2006; Sengil and Ozacar, 2009).
When improperly treated and discharged into aquatic systems
(water coastal, lakes and rivers), these effluents form a critical
source of pollution and a real threat to aquatic life (e.g. various
microbiological or marine animal species). In fact, they can
interfere with the penetration of sunlight into waters and inhibit
the growth aquatic micro and macro algae by disturbing the
balance of gas solubility in the water (Golder et al., 2005; Sengil
and Ozacar, 2009; Willcock et al., 1992). These dyes and their by-
products have, therefore, often been reported to be toxic, carcino-
genic, mutagenic and teratogenic (Willcock et al., 1992). This is, in
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fact, particularly due to the properties and attributes of these dyes,
including their color persistence, low biodegradability, and ele-
vated pH. Their recalcitrance is also attributed to the high stability
they confer to the dye molecules due to the presence of one or
more azo chrophomores (N=N) or bonds between different
aromatic rings (benzenic rings) and functional groups (-OH and
-SO3H), which can supply color with absorption of radiant energy
(Cruz-Gonzalez et al., 2012; Dos Santos et al., 2007; Yousuf et al.,
2010).

The classical processes employed for azo dyes removal from
wastewater effluents have often been reported to be limited in
efficiency and to produce secondary pollution problems (Daneshvar
et al, 2003). There has been, during the last few decades, an
increasing interest in the search for efficient cost-effective and eco-
friendly alternative strategies of azo dyes removal. The literature
indicates that although adsorption and membrane techniques may
yield into satisfactory results for the removal of dissolved and
biodegradable resistant dyes, their application still remains relatively
costly. In this context, various advanced electrochemical oxidation
processes, including the electro-Fenton (EF) technique, have been
proposed as promising substitutes. The latter allow for the in situ
production of the hydroxyl radical OH' (in the presence of Fe?* and
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Abstract: Due to health concerns of natural organic matter (NOM) and algae presence in surface water and difficulties
encountered in their removal in the water treatment, this paper reviews coagulation and chlorination processes which are
largely used in water treatment technology. In the conventional water treatment, coagulation and slow filtration treatments have
better efficiency to reduce the NOM in water especially for the hydrophobic portion than the hydrophilic one. However, the
pre-chlorination treatment for raw water has been proved to increase the dissolved organic carbon concentration due to the
lysis of algae cells and disinfection by-products formation. The impact of water treatment processes on disinfection by-
products formation remains complex and variable, as demonstrated by recent literature. It is concluded that no pre-, no inter-,
only post-chlorination preceded by optimised coagulation for NOM and algae removal is the best available technology for the
conventional water treatment which would be reinforced by at least adsorption on powdered activated carbon or nanofiltration
in the short terms. Finally, the conventional water treatment will not remain a viable solution for drinking water from source

waters containing NOM as their quality deteriorates and water quality standards become more difficult to achieve.

Keywords: Coagulation/Chlorination, Natural Organic Matter (NOM), Algae; Disinfection by-Products (DBPs),
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1. Introduction

Coagulation and disinfection are the main units in the
drinking water treatment technology in both developing and
industrialised countries [1,2]. Coagulation is expected to
eliminate particles and colloids via a coagulant, like alum or
ferric chloride, while disinfection is applied to inactivate
pathogens by disinfectants like aqueous chlorine
(HOCV/OCI'). During disinfection, chlorine can react with
natural organic matter (NOM) and bromide in raw water to
produce halogenated disinfection by-products (DBPs) [3-6].
Many halogenated DBPs have been verified to possess
potential genotoxicity and carcinogenicity to human beings
[7-11]. Therefore, improving removal efficiency of NOM
through "enhanced coagulation", which is usually operated

by decreasing pH to ~ 6 and/or increasing coagulant dosage
[11], has received great attention from the environmental
community [12]. The United States Environmental Protection
Agency (USEPA) specifies the required NOM removal in
terms of total organic carbon (TOC) by enhanced coagulation
under different TOC and alkalinity levels [13]. For instance,
for raw waters with alkalinity levels of > 60-120 mg L™ as
CaCOs; and with dissolved organic carbon (DOC) levels of >
4.0-8.0 mg L™ as C, the required TOC removal is 35.0% [13].

Effects of coagulation or enhanced coagulation on DBPs
formation during chlorination have been largely studied [14].
In drinking water treatment plants, trihalomethanes (THMs)
are a common parameter to evaluate the effectiveness of
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Abstract

In this study, catalysts based on montmorillonite and cadmium sulfide prepared by hydrothermal process using the
complex Cd [NH,CSNH,] SO, as precursor of CdS were synthesized, characterized by: fluorescence X (FX) and X-ray
diffraction (XRD) and used for the photodegradation of methylene blue (MB) and rhodamine 6G(R6G) dyes in aqueous
solutions using a near UV-VISIBLE irradiation. Effects of operational parameters: initial concentration of dye (20; 30;
40 and 50 mg.L"), initial concentration of catalyst (1; 0,6; 0,2 g.L"") and pH solution (3 ,9 and normal pH) were
investigated. A maximum photocatalytic degradation of 90% and 91% for MB and R6G, respectively, was obtained at
dye concentration (20 mg.L’), catalyst concentration (I g.L') and pH = 3. The kinetics of photocatalytic
decolourization was found to follow a pseudo-first-order according to Langmuir—Hinshelwood (L—H) model.

Résumé

Dans cette étude, des catalyseurs a base de la montmorillonite et de sulfure de cadmium sont préparés par processus
hydrothermal en utilisant le complexe Cd [NH,CSNH,] SO, comme précurseur de CdS, caractérisés par: fluorescence
X (FX) et diffraction des rayons X (XRD) et utilisés pour la photodégradation de bleu de méthylene (MB) et rhodamine
6G (R6G) en solutions aqueuses en utilisant [irradiation UV-VISIBLE. Effets des parameétres opérationnels:
concentration initiale de colorant (20; 30, 40 et 50 mg.L'l), concentration initiale de catalyseurs (1, 0,6; 0,2 g.L'l) et
pH de solution (3,9 et pH de solution) sont étudiés. Une dégradation photocatalytique maximale de 90% et 91% pour
BM et R6G, respectivement, sont obtenus d une concentration de colorant (20 mg.L™), concentration de catalyseur (1

g.L”) et pH = 3. La cinétique de décoloration photocatalytique suit le modéle de Langmuir—Hinshelwood (L—H).

Keywords: montmorillonite, cadmium sulfide, photocatalysis, catalyst.
Mots clés : montmorillonite, sulfure de cadmium, photocatalyse, catalyseur.

1. INTRODUCTION

Textile industry discharges large amount of
colored dye wastewater which is toxic and non-
biodegradable in most cases. A part from the aesthetic
problems created when colored effluents reach the natural
water runoff, dyes strongly absorb sunlight, impending
photosynthetic activity of aquatic plants and seriously
threatening the whole ecosystem. The decolourization of
dyes effluents has always been an attractive and
challenging topic [1]. Several of them are resistant to
conventional chemical and biological treatment methods
[2]. Heterogeneous photocatalysis is a general and
efficient method for destroying organic pollutants in
aqueous media, and its use has been increasing for the
treatment of a number of industrial residues [1-13].CdS
has attracted much attention because of its potential
applications in electron devices and catalysis. An
important application of CdS is in photocatalysis due to
the rapid generation of electron-hole pairs by
photoexcitation and the highly negative reduction
potentials of excited electrons. Although CdS has been
utilized for the degradation of organic pollutants such as
dyes.

Methylene blue (MB) and rhodamine 6G (R6G)
are intensively colored compounds which are used in
dyeing and printing textiles and are common water
pollutants. In this study, an attempt was made to
investigate the effect of operational parameters on the

J.catal. mat.env.2014

photocatalytic degradation of MB and R6G in the
presence of a montmorillonite/CdS catalyst.

2. EXPERIMENTAL

2.1. Preparation of catalyst

The pillared montmorillonite clays were prepared
using bentonite from deposits of Maghnia. According to a
previously reported procedure [14,15],to obtain
montmorillonite, the raw bentonite was dispersed in
distilled water to obtain 10% suspension under stirring
8h, than treated with 1M NaCl solutions, separated from
the solution and washed with distilled water up to obtain
a constant conductivity. The resulting suspension was
stirred for 15 min and placed in a graduate cylinder. The
suspension at the depth of 10 cm containing only
particles of size <2 um was collected with a “Robinson—
Kohn” pipette. The resulting suspension was centrifuged,
washed with water and dialyzed to eliminate chloride
ions in excess and finally dried at 40 °C for 72 h.

The obtained montmorillonite was used for
preparing the catalyst as reported in [4, 16].

1 mmol of CdSO,4 and 1mmol of SC (NH,),, at a
molar ratio of 1/1,were dissolved into 50 ml of distilled
water to form a cadmium-thiourea complex,
Cd[NH,SCNH;] SOy,this yields CdS under hydrothermal
conditions. This solution was stirred at room temperature
for 30 min, and then added drop by drop to an aqueous
suspension of montm-Na (1 wt %) with stirring which
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Abstract: This review discusses the Brownian motion and coagulation/flocculation (C/F) in water/wastewater treatment. In
water/wastewater treatment processes, pertinent questions relating to Brownian motion and C/F are often asked. Some of these
questions are: Brownian motion and molecular agitation are favourable or not to separation processes? As high salinity (seawater)
decreases disorder, increasing surface water salinity would be a convenient water treatment process or not? The processes of C/F

are used to remove dissolved substances and colloids from water in order to assure efficient settling.

Keywords: Colloid, Brownian Motion, Coagulation, Flocculation, Water/Wastewater Treatment

1. Introduction

In water treatment engineering, some questions are asked:
Brownian motion and molecular agitation are favourable or
not to separation processes? After coagulation/flocculation
(C/F) and settling, two separate phases (limpid water + mud)
are present, disorder is minimised or not? Freezing decreases
disorder or not? Freezing treats or not water? High salinity
(seawater) decreases disorder or not? Increasing surface water
salinity would be a convenient water treatment process or not?
In other words, this review tries to find links between
Brownian motion and coagulation.

The processes of C/F are used to remove dissolved
substances and colloids from water in order to assure efficient
settling [1,2].

2. Colloids

Colloidal particles are defined as aggregates of atoms
and/or molecules; their density is near to water density (~1)
and their diameters are small enough that gravity is not able to
settle them. Consequently, they remain in suspension [3]; this

is why they are called stable dispersions [4]. Their stability
originates from the reciprocal repulsion between colloids [5].
However, their stability may be disturbed by applying some
chemical products. Coagulation is defined as the key unit
process where such reactants are injected in order to
destabilise the colloids repulsion, thus pushing them to form
bonds together [6]. This chemical process is usually
encountered before the unit operation of flocculation [7]. The
colloids are frequently responsible of the turbidity and
sometimes of the colour that make water undrinkable;
consequently, these fine particles should be completely
eliminated from water [8].

This section reviews some prerequisite topics, which are
indispensable in the comprehension of C/F process, including
behaviour and stability of colloids and Zeta potential [8,9].

2.1. Colloid Behaviour

In its great fraction, the suspended solids in surface waters
are constituted with materials, such as silica, with density of
2.65 [10]. As their sizes are ranged from 0.1 to 2 mm, they
may be easily removed from water by settling. On the other
hand, when their diameter is less than 10~ mm (10 pm), they
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Abstract

This review paper deals with the formation of disinfection by-products (DBPs). Water basin
remains a wonderful chemical reactor that allows the occurrence of intricate secondary
disinfection chemical reactions, forming several hundreds of DBPs at the same time with
microorganisms Killing. The kinetics of DBPs formation is tightly dependent on water
physicochemical characteristics such as temperature, hydrophobic/hydrophilic fractions in
natural organic matter (NOM), pH, and pretreatment. Reducing DBPs levels in drinking water is
not a relevant measure as the newly-developed analytical techniques and the health-related
research reveal that the tolerable DBPs' levels must be further decreased and would be detected
at ng L-1 instead of pg L-1 scale. Furthermore, because of the fact that man is being exposed to
DBPs concentrations in drinking water in his lifetime, there will be a cumulative effect of these
toxic chemical products even at their more reduced concentrations. Hence, the removal of these
chemical products is sought for and is considered a real challenge and the main objective of
water treatment technology for mankind survival.

Keywords: Chlorination; Chloramination; Disinfection by-products (DBPs); Dissolved organic
matter (DOM); Natural organic matter (NOM); Oxidation.
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Abstract: This review concerns the using of Zeta and streaming potentials in the coagulation process control. Coagulation
process is usually explained by charge neutralization mechanism. The negative charge may be quantified by Zeta potential or
streaming potential measures. Prior to the advent of streaming current monitors, Zeta meters were the primary instruments for
measuring electrokinetic properties as related to coagulant dose. Both instruments measure the potential and indirectly the
particle surface charge, but use very different methods. Even if the on-line streaming current monitor can provide coagulation
process optimization when properly installed, maintained, and interpreted, jar tests experiments and Zeta meters remain

indispensable.

Keywords: Electrophoretic Mobility, Zeta Potential, Streaming Potential, Streaming Current, Streaming Current Detector,

Coagulation Control

1. Introduction

Conventional water technology implies the treatment of
extremely  complex  colloidal  dispersions  through
coagulation/flocculation process [1]. Coagulating such
colloids is achieved through controlling their surface
electrical charges. This action is realized by adsorption of
ions of opposite charge to the colloid surface [2,3]. This
adsorption decreases the mutual electrostatic repulsion
between dispersed colloids that prevents their aggregation
into flocs [4-6].

This mechanism is called charge neutralization control [7-
10]. Controlling the resultant electric charge of the colloid is
the main key to the successful steps implicated in
aggregation of colloids in raw waters [5,11]. In 1966, the
streaming current detector was invented [12]. Prior to this
device, there was no on-line, efficient tool to control a
characteristic proportional to the value of charge
neutralization other than to control its result (in other words,

coagulation as studied in simple jar tests) [5,13,14].

In this review paper, we discuss the evolution from Zeta
potential to streaming potential as a mean for coagulant
control. As these parameters are related to the colloid charge,
we also briefly discuss the mechanism of charge
neutralization.

2. From Zeta Potential to Streaming
Potential

For over 30 years, with a large success streaming current
monitors have been used for on-line coagulant and polymer
control in water and wastewater plants [15]. Before 25 years,
users have not at their possession an appropriate mean to
check-up the on-line unit operation and/or response to
process variations. As with any control device, when the
reading or output varies, users have to know if it is due to a
process variation, or if something is not correct with the
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Abstract

This review focuses on rapid mixing in the coagulation process for improved natural organic
matter (NOM) removal in water treatment. Rapid mixing aims to instantly and efficiently
disperse coagulant species into raw water, before flocculation, sedimentation, and filtration
processes. Mechanical mixing with a longer retention time cannot guarantee an instantaneous
and uniform coagulant dispersion. For this reason, the so-called pump diffusion mixer (PDM) has
been proposed. Using various rapid mixing devices to test the sedimentation performance, it is
showed that in-line hydraulic jet and static mixers are able to achieve performance equivalent to
that of the mechanical mixing type at a lower coagulant dosage. On the other hand, the removal of
NOM as disinfection by-products (DBPs) precursor by chemical coagulation (CC) has been
extensively studied. It is well reported that enhanced coagulation (EC) by adjusting the pH
downwards to 4-5 prior to coagulant addition will encourage the formation of soluble NOM-Al
complex from low-turbidity waters. In case of most waters, therefore, acid must be added to
maintain the desired coagulation pH for EC, and excess coagulant is required to improve the
removal of NOM. However, CC using in-line hydraulic jet mixer such as PDM is a reasonable
method for the improvement of coagulation process compared to EC, since it is possible to obtain
good removals of NOM as well as turbidity using a lower dosages of coagulant without
supplementary addition of chemicals for pH control and thus producing a smaller volume of
waste solids.

Keywords: Rapid mixing; Coagulation; Charge neutralisation; Sweep coagulation.

Introduction

Rapid mixing (Cheremisinoff (2002), Asano
et al. (2007), Mavros (2001)), in water
treatment is to rapidly disperse the
coagulant into raw water, followed by
flocculation = (Ghernaout and Naceur
(2011)), sedimentation (Goula et al
(2008)), and filtration (Kurita (1999), De
Zuane (1997), Xiao et al. (2008)). This

process has a strong influence on the overall
treatment efficiency (O’connor et al
(2009)). Considering that the hydrolysis
products, Me;,(OH)»»* (Me: metal ions; OH:
hydroxide ion; I, m, n: constants), of the
coagulants such as alum or Fe(Ill) are
produced within a very short time of 10-* to
1 s and moreover, aluminium hydroxide
starts to precipitate in about 7 s
(Amirtharajah and Mills (1982)), it is
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AichaLadaidi

has participated in ESS 15 - Istanbul
held at Bogazici University
during June 27 - July 1, 2016.

AN
%’”‘\Z{V
@rof. Nilsun H.Ince



> il

.

REPUBLIQUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE

MINISTERE DE L'ENSEIGNEMENT SUPERIEUR ET DE LA RECHERCHE SCIENTIFIQUE

UNIVERSITE DES SCIENCES ET DE LA TECHNOLOGIE
HOUARI BOUMEDIENE

Rapportde : M. H. KHALAF
Lieu: USD/BLIDA

Nom et Prénom du candidat : Mr KEBIR Mohammed

Sujet : Procedes hybrides associant I'adsorption et la photocatalyse pour le traitement des eaux.

Diplome : DOCTORAT EN SCIENCES
Discipline : GENIE DES PROCEDES
Spécialité : Génie des Procédés Industriels

Les membres de jury

M.  D. ABDESSEMED Prof USTHB/FGM Président

M. M. TRARI Prof USTHB/FCH Directeur de thése
Mme R. MAACHI Prof USTHB/FGM Co-Directrice de these
M. A AMRANE Prof  ENSC/Rennes Examinateur

M. M.NABIEV Prof UMB/Boumerdes Examinateur

M. H.KHALAF Prof  USD/BLIDA Examinateur

1 - Evaluation Globale :

- Cette thése est-elle digne d'étre soutenue @ - Non
- Dans I'affirmative. cette thése est d'un niveau scientifique - Trés Bon

——
et d'une présentation matérielle - Bonne = Trés Bonne - Excellente




Certificat de Participation

Altestent que
Hussein Khalaf

a particope 4 la saodme édition de la

Conférence Internationale
RESSOURCES EN EAU DANS LE BASSIN MEDITERRANEEN
WATMED 2012

10 < 12 mtobre 2012 Sousse, Tunisie

Avec la communication orale

TIMIVO BASED NANOGOOMPMOSITES POR WATER DEPOLLUTION BY PHOTOCATALYSIS
Hussein KHALAF Lila DJOUADI

Fail & Sousse, le 12 octobre 2012

Préesdent WATMED 6 Pr Boubaker Elleuch
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= General Directorate for Scientific Research and Technological Development
(=D University Aboubekr Belkaid Tlemcen - Algeria

Laboratory of Catalysis and Synthesis in Organic Chemistry

-
-

e o

International Symposium on Catalysis and Speciality Chemicals

ISCSC 2012 |

September 23 - 26, 2012 |
¥ :;: o |
Certificate

The Scientific Committee certifies that
"""" Lila DJOUADI /

e m‘ﬁ-'.nﬂ . . y ‘
- - an poster communication entitled:

has participated in-the symposium and presented
E PHOTOCATALYTIC

JI_.-t. k

“ EFFECT f(jh' OPERATIONAL PARAMETERS ON DE( 'RADATION OF DY
“" RHODAMINE 6G THE CATALYST TiO2/BiVO4-MONTMORILI

40N rrl‘: (70,30) o ﬁ.'

. Co-authors: Hussein KHALAF Horiya BOUKHATEM Nadjia KHALFAOU] Nabil ABDELA 217 . o "f;:j B

" ‘ " 4 I- ‘L M - ! ‘;‘ o |-.
Slpu:n::rrlzl‘:'ldz-a'ord . Cacknn

Tlemcen, Algaria J{,_Jjj/ﬁz'
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- General Directorate for Scientific Research and Technological Development
'no_ﬂ University Aboubekr Belkaid Tlemcen - Algeria
Laboratory of Catalysis and Synthesis in Organic Chemistry ——ee

International Symposium on Catalysis and Speciality Chemicals

ISCSC 2012

September 23 - 26™, 2012

Certificate
Fhe Screntific Commitiee certifies !lld!

Horiya BOUKHATEM

24 R s'ed in the symposium and presented an poster communication entitled:
SYNTHESIS \\I) \l'l’l ICATION OF MONTMORILLONITE/CAS CATALYSTSIN
FPHOTOCATALYSIS OF METHYLENE BLEL.

{ suthors Hussein ATIATAD Pila DVOU AT Nabil ARDELAZLZ Nadia KHALFAQUIT ‘::‘

: o~
end Speciality Chamitnls ‘\
IsCsc a0 2 M‘I_’

Septamber J0rd - J8rd

iRy b L1, M,
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It is certified that H. Boukhatem has presented to the 2" International Symposium of chemistry on the
Organic Materials and Renewable Energies (Tebessa, Algeria - May 28 and 29, 2012) an oral
communication entitled: "Photocatalyse du rhodamine 6G par irradiation proche UV/visible en

présence de nanomatériaux montmorillonite/CdS"
Authors: H. Khalaf, L. Djouadi, N. Abdelaziz, N. Khalfaoui
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Université M’Hamed Bougara - Boumerdes l

Unité de Recherche des Matériaux, Procédés et Environnement (URMPE) Y
Club Scientifique Espace du Savoir

A

IVe™ Séminaire National Matériaux, '

Procédés et Environnement

Boumerdés 15 & 16 Mai 2012 i

!

A

ﬁ‘
5 g”b t du comité scientfique du [V*™ SNMPE2012, atteste que :
| -§‘\' s BOUKHATEM Horiya i
.
a participé avec une communication ntstulée : !
Synthése, caractérisation et photoactivité des nanomatériaux montmorillonite-Cds.
)
f

Bowsnerdes e 15 WV 2017

'
? Co-auteurs: Djouadi. L, Abdelaziz. N, Khalfaoui. N, Khalaf. H

[
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> International Joint Conference .‘) |
| 21
' . # ’
£ o CB-WR-MED Conference/ 2nd AOPTunisia Conference :
5 for |
- Sustainable Water Management

> Tuis Aprdl 24 - 71 2003 .
’ ]
o .
: CERTIFICATE 4
[ ”
: 4
o Thus 1s to cerufy that -
¥ . 4
v Hussein KHALAF :
:E has parncapated by Oral Presentanon 'E
1 4
> :
Ee Titde Advanced oxsdanon processes for waler rouse 1
: as part of sustasnable development a
: Authors M Khalsf, D Tabet, B Damardyp, e fotud d Br LB foREWPN
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Republigue Algenenne Démocratique et populaire

Jrvwers e S3ac Dahiab ce Biica
Facuit= ce Technologee v . ‘,-u--a—_;_.,h...n.)sg,
Degartement de Chimie Industrielle B Ayl - claz e dady

o “-.-‘
el eal
ATTESTATION
_2 Presicent du Comite d Organisation, soussigné, atteste que :
Pr Hussein KHALAF (U.Blida)

a participé, a la 3*™ Journée Scientifique sur le Génie des Procédés (JSGP3-2012), qui s'est tenue a
'Université Sdad Dahlab de Blida le 19 Novembre 2012, a titre de membre du comité scientifique

Cette attestation est délivrée a l'intéressé pour servir et valoir ce que de droit.
résident du Comité d'rg msatlon

Pr D. TOUIL




r République Algérienne Démocratique & Populaire

: Ministére de I'Enseignement Supérieur et de la Recherche Scientifique
l - Université des Sciences Et de La Technologie Houari Boumediene
I - Faculté de Génie Mécanique et Génie des Procédés

THESE

Présentée pour I’obtention du grade de Docteur
En : Génie des Procédés
Spécialité: Procédés Chimiques et Environnement

par Mme TIZI Hayet

Théme

\ Recherche de nouveaux sdpports adsorbants
dans le domaine de traitement des effluents
aqueux

Soutenue publiquement le . devant le jury Composé de:

Mme F. BENTAHAR Professeur a 'USTHB Présidente

Mme Z. BENDJEMA Professeur a 'USTHB

Directrice de These
Mme N.YEDDOU

Mr H. KHALAF
Mr H. LOUNICI
Mr A. SELATNIA

Professeur a I'USTHB Examinatrice
Professeur a I'USD/Blida Examinateur

Professeur a 'université de Bouira Fxaminateur

Professeur a ENPA Examinateur




République Algérienne Démocratique et Populaire
Ministére de I'Enseignement Supérieure et de la Recherche Scientifique
Université des Sciences et de la Technologie Houari Boumediene

Faculté Génie Mécanique et Génie des Procédés
Département Génie Chimique et Cryogénie

THESE

Présentée pour I’obtention de grade de Doctorat
En
Génie des Procédés
Option
Energétique des Procédés

Par
Ahmed BELGACEM

Théme:

VALORISATION DES PNEUS USES PAR CRYOBROYAGE
A L’AZOTE LIQUIDE.
APPLICATION DANS LA PRODUCTION DU CHARBON
ACTIF ET LE TRAITEMENT DES EFFLUENTS
URANIFERES

Sous la direction du Professeur Rachid REBIAI

Soutenue publiquement devant le jury:

BENTAHAR Fatiha Professeur USTHB Présidente
REBIAI Rachid Professeur USTHB Dir.de Thése
- KHALLAF Hussein Professeur U.Blida Examinateur
'_ CHEGROUCHE Salah Directeur de Recherche CRND Examinateur



Republique \lgerienne Demaocratique et Populaire o
Ministére de I"Enseignement Superieur et de la Recherche soentifigque

Université de Blida |
Faculté de Technologie
Département de Genie des Procedeés

HABILITATION A DIRIGER DES RECHERCHES

Presentée par : LARIBI - HABCHI Hassiba

Docteur en Génie de I'Environnement

Les biomolécules d’origines animales
et bactériennes d’intérét

Biotechnologique et Environnemental

Soutenuele / /2015 devantle jury suivant :

Mr. KHALAF H Professeur (FT- Univ. Blida 1) Président
Mme. HADJ ZIANE-ZAFOUR A Professeur (FT - Univ. Blida 1) Examinatrice
Mme. FERNANE F Professeur (FC- Umiv. Tizi ouzou) Examinatrice
Mme. NATECHE F Professeur (FSB- USTHB) Invitée

Mr. CHABANE M Professeur (FA- Umiv. Blida 1) Invité

Mr GUITARNI D Professeur (FB- Univ. Biida 1) Invité

2014-2015




RIPLBINAT ALGERIFSNF TR T RATHR B O MRS . A}
M- e W | ~wr grermert Sugwrvewr et e Recherche SSower Yo pw

ENIVERSITE de BLIDA
Faculte de Technologw
Département de Genie des Procedes

&

Mémoire
En vae de | obtenton du dipldme de
MASTER EN GENIE CHIMIQUE

Optioa - Conee catalytgue
Présenté par

Melle. Maroua SLIMANI et Melle. Ahlem DJELIALLI

Simulation numérique d'un réacteur solaire de traitement
des caux de rejet par le code de calcul Ansys Fluent




UNIVERSITE SAAD DAHLAB DE BLIDA
Faculté de Technologie

Département de Chimie Industrielle

THESE DE DOCTORAT

en Chimie Industrielle

ADSORPTION DU CESIUM ET DU STRONTIUM SUR SUPPORTS
ARGILEUX MODIFIES A BASE D'UNE BENTONITE ALGERIENNE

Par

Abderrahmane ARAREM

Soutenu devant le jury composé de:

H. KHALAF Professeur, Université Saad DAHLAB.. Blida
R. ISSAADI Professeur, Université Saad DAHLAB. . Blida
S. HANINI

Professeur, Université Yahia FARES ., Médéa

M. B. LAHRACH Professeur. Université Ziane ACHOUR , Djelfa
A. BRAHIMI

Maitre de Conférences. Université Ziane ACHOUR., Djelfa
O. BOURAS

Professeur, Université Saad DAHLAB._. Blida

Blida, 2013

Président

Examinateu
Examinateu!
Examinateu
Examinateu
Rapporteur



République Algérienne Démocratique et Populaire
Ministére de I'Enseignement Supérieur et de la Recherche Scientifique

) 4

Ecole Nationale Polytechnique
Département de Génie Chimique

~ Laboratoire de Valorisation des Energies Fossiles
gl &3] | o - ) e
Eccie Natonale Foiytechnque

Thése de Doctorat en Sciences
En Génie chimique

Présentée par
Mme Saliha HADDOUM
Magister en Génie Chimique de I'ENP

Théme

ELABORATION DE CATALYSEURS A BASE DE MATIERES
PREMIERES LOCALES POUR LA PRODUCTION D’ESSENCES A
HAUT INDICE D’OCTANE

Soutenue publiquement le  janvier 2016 devant le Jury composé de :
Présidente : Mme Ratiba DERRICHI Professeur ENP
Examinateurs : Mme Ouiza CHERIFI Professeur USTHB
Mr Moulay Hassan GUERMOUCHE Professeur USTHB
Mr Hussein KHALAF Professeur Université de Blida
Mme Afia MEFTI Docteure ENP
Rapporteur : Mr Chems Eddine CHITOUR Professeur ENP
Mr Frangois GARIN Professeur  LMSPC Strasbourg

ENP 2016
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> République Algérienne Démocratique et Populaire

Ministére de I'Enseignement Supérieur

>~ et de la Recherche Scientifique
S e Ecole Nationale Polytechnique
La Dvrecnion ENP, Le 28/06/2015

EXTRAIT DU PROCES VERBAL
DU CONSEIL SCIENTIFIQUE
DU 23/06/2015

Mr. KHALAF Hussein. Professeur, USD Blida.

i b .  I— . >
T Y de soutenance

a1 | honmeur de vous informer que, par decision. ci-jointe en date du : 23/06/2015
Lo L ome Sareniifique de [ ENP vous a désigné en qualité d EXAMINATEUR du jury de
wemance de These de DOCTORAT de - Madame HADDOUM Saliha.

NN e GENJE ( ,"}rf‘!f'(‘” !‘

Elaboration de Catah seurs a Base de Matiéres Premiéres Locales pour la Production d’essence a
Haut Indice d'Octane.




UN!VERSITE DES SC]ENC[«;S K1l DE LA 1 EUTMIYWLAS AR ans = - -
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FACULTE DE CHIMIE
DEPARTEMENT DE CHIMIE PHYSIQUE ET THEORIQUE
THESE
Présentée pour I’obtention du grade de
Doctorat en Sciences en Chimie
Spécialité : Chimie Physique

Par
Mr TEMDRARA Larbi



L

REPUBLIOUE ALGERIENNE DEMOCRATIQUE ET POPULAIRE
MINISTERE DE L'ENSEIGNEMENT SUPERIEUR ET DE LA RECHERCHE
SCIENTIFIQUE

UNIVERSITE DE BLIDA-1-

I .LB
FACULTE DE LA TECHNOLOGIE
l DEPARTEMENT DE GENIE DES PROCEDES

' | THESE DE DOCTORAT

OPTION : GENIE CHIMIQUE

Présentée Par M™ MEHDAOUT Razika

o~

g b

ETUDE DE L'EFFET INHIBITEUR DE TENSIOACTIFS ANIONIQUES
SYNTHETISES A PARTIR DE COUPES PETROLIERES ALGERIENNES :

%
!
I APPLICATION A LA CORROSION DE L'ALUMINIUM J}

o ———————— S ————

Soutenne devant be jury componse de

Me T KHALAY Professenr USD-Blidal Président

Mo AKHELIEA Profossenr LSD-Blidal Rapporteur
Mme. A HADD ZIANE Professesr  LSD-Blidal Examisatrice
Me N CHELALL Professenr  CL- Bord) Bowarerid] Fiaminateur
Me B ONESSARK Professeur  UFA- Sénif Eraminateur
Mo A BENCHETTARA Professeur  USTHB- Alger Framinateur




République Algérienne Démocratique et Populaire
Ministére de I'Enseignement Supérieur et de la Recherche Scientifique

Ecole Nationale Polytechnique

Département de Génie Minier

55 T o Laboratoire de Génie Minier
Thése de Doctorat
En Génie Minier
Option :.9énie y‘inigar_'

Présenté par :
AKKAL Rezki
Magister en Génie Minier de TENP

Intitulé

Optimisation des fluides de forage et
endommagement de la formation.

Membres du jury
Président : Mr. Sebai Amar Professeur ENP
Examinateurs : Mr. Khalaf Hussein Professeur (U.Blida)
Mr. Ferfera Fethi Mohamed Docteur (D.R-CRD)
Mr. Mokrane Abdelhafid Professeur ENS (Kouba)
Directeur de thése : Mr. AHMED ZAID Toudert Professeur (ENP)
Co-Directeur de thése: Mr. Hamidréza Ramézani Docteur (U.Orléans)
Invités : Mme. Cohaut Nathalie M.C (CRMD-U.Orléans)
Mr.Khodja Mohame Docteur (D.R-IAP) Boumerdés
Mr. Kaouane Ahcene Ingénieur CRD Boumerdés

ENP 2014

Ecole Nationale Polytechnique (ENP)
10, Avenue des Fréres Oudek, Hassen Badi, BP 182, 16200 El Harrach, Alger, Algérie.
www . enp.edu.dz
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finistére de I'enseignement su périeur et de la recherche scientifique

ECOLE NATIONALE POLYTECHNIQUE

DEPARTEMENT DU GENIE DE L'ENVIRONNEMENT

THESE DE DOCTORAT

OPTION
GENIE DE L'ENVIRONNEMENT

ETUDE DE LA MIGRATION D'UN
STABILISANT THERMIQUE DU PVC SOUPLE ET RIGIDE
ET
DE DEUX ANTIOXYDANTS PHENOLIQUES DU POLYSTYRENE
DANS DES SIMULANTS LIQUIDES ALIMENTAIRES

Présenté
Par
CHAFIA ZEDDAM

Devant le jury :
Mr R KHERBACHI Professeur ENP Président
Mme A SERIER Professeur UMBB  examinatrice
Mme F. BENTAHAR Professeur USTHB examinatrice
Mr H KHALEF Professeur USDB  examinateur
Mr A AOUABED Professeur USDB  examinateur
Mr T AHMED ZAID Professeur ENP Invité

Mme N BELHANECHE-BENSAMRA  Professeur ENP Directrice de these

2011/2012



UNIVERSITE DE BLIDA 1

FACULTE DE TECHNOLOGIE
DEPARTEMENT DE GENIE DES PROCEDES

THESE de DOCTORAT

en Génie des Procédés
Spécialité : Génie Chimique

ETUDE DE L’'EXTRACTION LIQUIDE-LIQUIDE DU MOLYBDENE PAR
DIVERS AGENTS EXTRACTANTS ORGANOPHOSPHORES :
ETUDE DE L'INFLUENCE DE L'ACTIVATION
PAR IRRADIATIONS MICRO-ONDES ET ULTRASONS
(DEVELOPPEMENT D'UNE NOUVELLE METHODE PAR AEROSOLS)

Présentée par : Mr. Ahmed BOUCHERIT

devant le Jury composé de :

Mr. Aouabed Ali Professeur, Université Saad DAHLAB, Blida  Président

Mr. Ahmed-Zaid Toudert  Professeur, Ecole Nationale Polytechnique, Examinateur
Alger

Mr. Krea Mohamed Professeur, Université Dr.Yahia Fares, Médéa  Examinateur

Mr. Elias Abdelhamid Professeur, Université Mouloud Mammeri, Examinateur
Tizi-Ouzou

Mr. Khalaf Hussein Professeur, Universit¢ Saad DAHLAB, Blida Rapporteur

Mr. Todoli José Luis Professeur, Université de Alicante, Espagne Co-Rapporteur

La soutenance aura lieu le Jeudi 04 Décembre 2014 a2 13H00 au niveau de la salle de Conférence au
Département de Génie des Procédés Pav. 22. Le public intéressé est cordialement invité.



UNIVERSITE SAAD DAHLEB DE BLIDA 1

Faculté de technologie

Département de chimie industrielle

RESUME DE THESE DE DOCTORAT
Spécialité : Génie des procédés

Présentée par

Mme Nadjia KHALFAOUI Epouse BOUTOUMI

THEME

Etude de l'influence de I’ajout de polymeére type sur I’activité
photocatalytique d’oxyde de Titane-Comparaison avec le procédé

Fenton
Jury proposeé :
A. Aouabed Professeur, U.S.D. Blida 1 Président
A. Hadj Ziane- Zafour Professeur, U.S.D. Blida 1 Examinatrice
F. Bentahar Professeur, U.S.T.H.B., Alger Examinatrice
T. Ahmed Zaid, Professeur polytec., Alger Examinateur
M. Kréa Professeur, U. Yahia FARES, Médéa Examinateur
H. KHALAF Professeur, USD. Blida 1 Rapporteur

Blida, 2015



UNIVERSITE SAAD DAHLAB DE BLIDA

Faculté des Sciences de I'ingénieur

Département de Chimie Industrielle

MEMOIRE DE MAGISTER

En Génie des Procédés

Spécialité : Génie Chimique
PREPARATION ET ETUDE DE L’EFFICACITE D’UN
ADSORBANT A BASE DE MOTMORILLONITE

PONTEE POUR ELIMIATION DU MERCURE

Par

Nabil ABDELAZIZ

Devant le jury composé de :

A.AOUABED Professeur, U.S.D., Blida Président
A.HADJ ZIANE Maitre de, U.S.D.,Blida Examinatrice
M. KREA Maitre de conférences A U.Y.F., Médéa Examinateur
H. KHALAF Professeur U.S.D., Blida Rapporteur

Blida, Novembre 2011.



UNIVERSITE SAAD DAHLAB DE BLIDA

Faculté des Sciences de I'ingénieur

Département de Chimie Industrielle

MEMOIRE DE MAGISTER

En Génie des Procédés

Spécialité : Génie de I'Environnement

PHOTOSENSIBILISATION D’OXYDE DE TITANE

PAR COLORANT TYPE CYANINE

Par

Malika CHAOUA

Devant le jury composé de :

M.W. NACEUR Professeur, U.S.D., Blida Président

N. BOUCHENAFA -SAIB Maitre de conférences A, U.Y.F., Médéa Examinateur
H. KHALAF Professeur U.S.D., Blida Rapporteur
F. AMOUR Maitre Assistant A, E.N.S.H., Blida Invitée

M. HOUARI Maitre Assistant A, U.S.D., Blida Invité

Blida, Novembre 2011.



UNIVERSITE DE BLIDA 1

FACULTE DE TECHNOLOGIE
DEPARTEMENT DE CHIMIE INDUSTRIELLE

THESE de DOCTORAT

en Chimie Industrielle
Spécialité : Génie des Procédés

ETUDE DE L’EXTRACTION LIQUIDE-LIQUIDE DU MOLYBDENE PAR
DIVERS AGENTS EXTRACTANTS ORGANOPHOSPHORES :
ETUDE DE L’INFLUENCE DE L’ACTIVATION
PAR IRRADIATIONS MICRO-ONDES ET ULTRASONS

Présentée par : Mr. Ahmed BOUCHERIT

devant le Jury composé de :

Mr. Aouabed Al Professeur, Université de Blida 1 Président

\Mr Ahmed-Zaid Toudert  Professeur, Ecole Nationale Polytechnique, Examinateur
Alger

Mr Krea Mohamed Professeur. Université Dr.Yahia Fares, Médéa Examinateur

Mr Flias Abdelhamid Professeur, Université Mouloud Mammeri, I xaminateur

l1z1-Ouzou
Mr Khalaf Hussein Professeur, Université de Blida 1 Rapporteur

Mr Todoli José-Luis Professeur, Université de Alicante, Espagne Co-Rapporteu

Blida, 2014




UNIVERSITE SAAD DAHLAB DE BLIDA

Faculté des Sciences de I"'ingénieur

Département de Chimie Industrielle

THESE DE DOCTORAT

Spécialité : Génie des procédés

ETUDE DE L'EPOXYDATION PHOTOCATALYTIQUE DES
OLEFINES SUR DES CATALYSEURS A BASE DE

BENTONITES PONTEES

Par

Siham OUIDRI

Devant le jury compose de :

M’ S.MOULAY Professeur, USDB

M' T.AHMED-ZAID Professeur, ENP

M’ Y.BAL Professeur, CUKM

M™ N.BOUCHENAFA-SAIB Maitre de conférence, USDB
M'M KREA Maitre de conférence, UYFM
M" H KHALAF Professeur, USDB

Blida, 2010

Président

£ xaminateuwr
Examinateur
£ xaminateur
£ xaminateur

Rapporteur



UNIVERSITE SAAD DAHLAB DE BLIDA

Faculté des Sciences de I'ingénieur

Département de Chimie Industrielle

MEMOIRE DE MAGISTER

En Génie des Procédés

Spécialité : Génie de I'Environnement

ETUDE DE LA PHOTO SENSIBILISATION DE DIOXYDE

DE TITANE PAR COLORANT ORGANIQUE

Par
Tahar GACEMI
Devant le jury composé de :
A.KHELIFA Professeur, U.S.D., Blida Président
A.HADJ ZIANE Maitre de conférences A, U.S.D.,Blida Examinatrice
H.BOUTOUMI Maitre, de conférences A, U.S.D., Blida Examinateur
H. KHALAF Professeur U.S.D., Blida Rapporteur

Blida, Juin 2012.



Devant le jury compose de

UNIVERSITE SAAD DAHLAB DE BLIDA

Faculte de Technologie
Département de Chimie Industrielle

MEMOIRE DE MAGISTER

En Génie des Procedés

Spécialité Geénie Chimique

PREPARATION, CARACTERISATION ET ETUDE
DE L'ACTIVITE PHOTOCATALYTIQUE DE
NANOCOMPOSITES A BASE D'HETEROJONCTION

DE CdS/CuS

Par

Karima MOUSSAQUI

Y

A AOUABED Professeur US 0 Bhda ) Eﬁz}y
M KREA Professeur UYF Medeéa - ateur
A HADJ-ZIANE ZAFOUR  Maitre de conférences A U S D . Blida Examinatrice
H BOUTOUMI Maitre de conférences A US D. Blida Exam nateur
H KHALAF Professeur U S D | Blida Rapporteur
B DAMARDJI Maitre de conferences B US D Blida  Invité

La soutenance aura lieu le dimanche 23 juin 2013 a 11:00 h a la salle de
conferences de departement Le public interesseé est cordialement invité.
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