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1- Chemical engineering is the profession in which knowledge of mathematics, chemistry, and other natural sciences gained by study,
experience, and practice is applied with judgment to develop economic ways of using materials and energy for the benefit of man-
kind.
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1- E-learning 2- VOS viewer 3- Distance education
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e g (i diden izl 3t (5395017

virtual learningenvironments

chemical engineering departmen
social networking (online)
software epgineering Iaboratay course
\ . &
educationalechnology | Phase duilbria

[y
X S teachingamethods
professional ESP“‘S. chemi pedagogy
problegisolving . ® Undergraduate students

higher @glucat
visualization

< chemicaliactivation
~heat transfer

engineers

s Safety engineering

i

x y \ e
/ & chemicalidetection
Agoed dpssroom X

machinaleaming

| stydendearning ;
matfab chemical ‘eva(vo}?

chemicalfndustry
& VOSviewer

(o iten liiiylS (3901 b Laipe Sl Slojren Lalgy (sl 2 syl STy 4k ) S
(E-learning) g yiSJl b3 9ol g (Chemical engineering education)

& VOSviewer

(oo (i lidiylS G590T b aipe Uil Slojren Lalyy (ol 2 oajlgunalS o515 s ¥ IS
(E-learning) K951 ijgel 9 (Chemical engineering education)

ol 5o (omolual § (Sl jlmn (i SBjgal alyd o Sl jolie Glgredr byl

Wlg ge o0 NS5 Blgaesls (61385 a0 ols coenl .alo 55 9 Lgy (6500 Layoe SO

O LS a8 cazmt )0 5 ok dmsgs (295 slacdlad 1 e (088 Loty Jlesl Gy

29 2obige Gl s gl Slazlse £55 5 (el 4025 ASL (5oL aslyd yo Olgmsls

oLyl lgantils )3 | soalogs &y an (6,55L (Ulgs (Sl slaylil 5l oslaal dwsly oyl

&S Tnl 0 <o LB L ()98 grwl g (w9 Losyg5L Ol cobl j50 slaylil .aes o
S e ol ) cjgel wolie



el il g s Olgie 40 (Sl gloolKaws jl ooliul (xdly yo (Sigpsl (5,50L
SrSob asle ' pwlis 9) (6 SO ol (SigySIl 50k SSos wylie o cenl 650k
ok s sl (63650 51 (o5 (il (6 50b sl Tol o (6,255L S8 (6 S0k o Al
sloslinl Joli 12513 6,50k s oo bl 39, 99 1o (Shol Ll a5 el ®es il o (e
OB 72 53 9 (585250 ;2 Sl aF sl Tongp8l cably Ly il aSiang wile « laylil 5 Laasl,
oly o (5lnolKinsd Loy’ 45 0, co 00l l LISl 3l olyas 5250k nl ooliasl L5 il 5
ol sl coll Bl SO o aS ol Haan a5 aes o) Bl ol e gzl 0 g Wigts o o),
s Sl cwlos S cdz g al) i az iyl sl Jlo )5 slen (652500 @dly 5o 05, S
S5 6y9ld sloolws 5l Slanin L Loy (250b bawoee SG ezl a0 (ins L @8lse
h 2oy sloliz b SO S a8 0 pal colen slapali b el adea 5l o B
b 0 9 (SgpSUl 6,50k b aSlgs e a5 s oo lid cxloas oolimwl wlads fppiny gl as
(Diaz-Sainzetal., 2021) 5.5 Sy olyan 5,5k« ols

Problem based

learning \

Learning by Design

domg Thinking
B-learning

E- Iearnlng
M- Iearnmg
i Gainlflcatlon Flipped classroom
U-| Iearmng
Learning Adaptative

Service \ tests

(Diaz-Sainzetal., 2021) g oolaw! (E-learning) Suig Sl (5,50L ;0 wiilgi o0 45 ol bgy ¥ S

599 ol 5! &}yi.\—\—\”
4299 ol 5 el 5 Jkass Yo ez gz gl Y0¥+ Gole 53 V-9sS (gyle (S L
olisld s g (gond (i 0SS o (slasdllas jo an oy 6L G%’a-«‘ gy SO

Ve alwa L YeYe oylo 51V8-00955 wgpmg 3l b asdas 3 Jobb j0 " e oasue )Ll

1- Methodologies 2- Ubiquitous learning (U-learning) 3- Mobile learning (M-learning)
4- Conventional 5- Internet based learning 6- Augmented reality
7- Face-to-face approach (F.T.F) 8- Department of Chemical and Petroleum Engineering, United Arab Emirates University
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1- Engineering and strength of materials ~ 2- Reactor design 3- Household environment
4- Agree or strongly agree 5- Online assessment tools 6- Neutral to agree
7- Game-based learning 8- Gamification 9- Nick pelling

10- Deterding 11- The use of game elements in non-game contexts
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1- Process control 2- Flowsheet 3- Flipped classroom
4- Peer instruction 5- Serious games
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Improving the quality of

classroom learning
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Kahoot https://kahoot.com/
Testing students Socrative https://socrative.com/
Mentimeter https://www.mentimeter.com/
Mindomo https://www.mindomo.com/
Genially https://www.genial.ly/en

Social networks

https://www.youtube.com/
https://www.instagram.com/
https://www.snapchat.com/1/es/
https://twitter.com/explore

Quizlet https://quizlet.com/es
Padlet https://padlet.com/
. Google Classroom https://classroom.google.com/h
Sharing contents
Moodle https://moodle.org/?lang=en
Concept Warehouse http://jimi.cbee.oregonstate.edu/concept warehouse/
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1- Essential Science Indicators, ESI 2- Stimuli-responsive polymeric micelles
3- Drugdelivery 4- Cancer therapy



e g (cwkiden izl 51 Sy90 YF

aBlidgagy Colo MasBlisgagy @35 5 sl (e laol (SasS lil ks ola Shg
bagye wllas asle oo rizeen §)lr Sl Jple i Lag)ls 05 Cras § oS slag)lo
Daietal.,) auas rals]) Lo iSedl ) ooliw! yus 58 Cungommo b Laipe cdlane 5 "l o b

(2019; X. Xuetal., 2015; Yang et al., 2022; Zhang et al., 2023

oSS /oYy oS T 5l CognalS slald T g Seis JLad (somaras slapls Y-Y-¥

f e olse sl JUed sosaras
Olaulo @8ly jo . cowl Hloz maw ;o 13 coal e JSiie SO Jol> > jo Slde wlals
55Lke 0851 i sobasl 2, Y0 Lo 5o 5 ol 53 3)Ldee VY 5 Lion Y0 Jlos yo lié
el 0y Jso 50 g aipais ol 5 (S (o9l oS halS Ao o ol ansls Yo
Sras g (9958 (Silwopd (5yald (S e U s)lanls 9 (6)5LaS Sguame a5l dae
Cewl (50 (65lows cmmnn (507 5 Kall; b pga 4o Sogllaias o &) (2lde Sl wlals
@ Golom Yool Gl (Sl cetlage Ol ()3 Ballas oS sl (138 granl (g0 e
Gl S 05 sl 50 SLa ) Arssi el g o sl 213 sla Sogll e
PR PSRRI ERONCS PN AP ER SR kP PSP R CIPCSRICIN DPNSUSRPION | KRR P
03,512 (5l L« gtins (5 0oty Slgn S Eiblons o 5 plood ¢ Suped S sl ol
Tl oiloacs >l 1ié 5l edslis g plgs « gmdcilan] plsioinl alosl bl slasls (55,8
i Lolol paiyloly Lalie ool g (S5 e o oylss e LB a8 wiatign (sla o dins
el 5 ol (ploort Slge PH sl icagh) Los 58 wiile (2138 L (s Ll 5o
coinS laS5las ioles ol ( olié sl ganain (5,0 GlaSKws . aSlal dxwgs coupl
Sapatey slaailols S oo woh | sl 02y Job ) ot sanatey slalie el g
S o Ll 38 el g oS Ay (50l 25 lalié S 1 (g a5 gl diaiien
ool (Lo0diS J52i5 g 595 (glmoaiiSdgams dalannsl il lasg Sians aiile (ol ogyl
Lol dxugs S oS Lalid dbe yoe 53,5 Vsb 4 asilys o JUsd slo s 5
T2l (S sl sanai Gl (ol Olgie 4 pdcu e 5 el G (Sab A
(o lgll o Ol caralias assle) by Lo L 5l cilise glil hos1.)ls 5ol capan

WlazdS L8 a3 iy B (Sabdias Slas Olsie 4 oz dlse 5 LTy

1- Enhanced permeability and retention, EPR 2- Photolysis
3- Antimicrobial active packaging films 4- Antioxidant Gelatin/Curcumin composite films
5- Active food packaging
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1- Advanced electrospun nanofiber yarn-based textiles 2- Wound healing applications
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1- Advanced oxidation process technologies, AOP 2- Microbial electrolysis cell technology (MEC)
3- Membrane process technologies 4- Reverse 0smosis 5- Nanofiltration

6- Ultrafiltration 7- Microfiltration 8- Pressure retarded osmosis

9- Forward osmosis 10- Membrane distillation 11- Electrodialysis

12- Dialysis 13- Liquid membrane 14- Molecularly imprinted membrane

15- Freeze concentration



a2 malSl) suis ol e wWlsl e g ol (g gblio jo ojmg o clild g Sase
.(Kolliopoulos et al., 2022; Sangamnere et al., 2023; C. Xu et al., 2022)

o S Sl B ases gleg)lad s (S S 5o k5 SL slasiyil slagsslid
o oly SO lgie 0 ndoanass sla g0 5l eolawl s ralSly arndS ()8 Job ;o sy
Az g5 o dud Glac g jloo S oolan ) 5l Lol Jaore e Seanl Gl sl Slasb
Oliize 4295 550 (19,02 Hlanl el (i ans s jo Liewl 00,5 (> 395 |y Jlol3
bz aolie 51 Gigyaue odgs Sl YU DLTL s lagyslid (s e 4o ccul 00,
825 g sluldS olayl8 Lacs! mals jalaie au oun bl 4SSO g0 asladl xS
(Asifet al., 2023; Hassan et al., 2023) cewl o glojlus Hla0l aswgs Slual

oobidio 50 05 oo 9dgi 1adanazd b (Lwd aolie aiile «(g5,5] calisee wolio 51 (g0
5 oSS Tiss Ll 4 e 4 058 g0 s hl ol g L B (ig)008 sl
ol g Gl Grin U albarwg slayesS slacdss § Gliixe Jsl .0pn 0
ey (65500 50 LtsS ol ailosls plowil (559,008 adgi (gl ey laze LS L 1o dppos
el 00ui ( pins 9wy S g g3 sl aslels hb 4 s (udiaass sla 65l aslis |
(el le,S Febls g Tdg mSIl Jols) ol cdls ok 5l mdianas (igy0ms olg slaol,
sy Joi 5 (fosgicns; (5lw il 5 Yosgiinn; BI53N) Tos g (olerdigey Jois
.(Sarmah et al., 2023; Wang et al., 2024) aslasdly dxgs ("yass 9 " ciwny <3l5)95 Juln)

T o (s hihen 53 (Fotae (9 5 edle S0k slaoy5.0-Y-Y
Sl 039y dianil sl (o Olwdige Sl (2L Glw S sl oslaznl @aradS sla JLo 5o
Sl aS cals )bl (o T Jer iyl gliST oS (b g o) (ol slaald uslen U
gy (st Olusdige el (6952 (sord (ot )0 (Sleadie cdrion Blsie 0 i ilu Je
LoJae (225 BB (sl g Ladina (palS ot il b 5 (5pSporeas (3285
Sl ot (oot 9 sS5an 92 S Sl el 4wz sla i aSe slase]
oosls alimYo Ll iolidl e sdS Jlo iy 50 S 005l |y el il nsl dtnslass « g3lus oo
GrSobaewloas pale (6,500 o st lidss o Ol a4 e Slewle auling

1- Steam reforming 2- Water splitting 3- Electrolysis

4- Photolysis 5- Thermolysis 6- Thermochemical conversion of biomass
7- Biomass pyrolysis 8- Biomass gasification 9- Biological conversion

10~ Biophotolysis 11- Fermentation

12- Applications of machine learning and artificial intelligence in chemical engineering 13- Octave Levenspiel
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1- Design of experiments, DoE 2- Active machine learning
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2- American institute of chemical engineers (AIChE)
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1- Net zero carbon emission
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1- Precision agriculture (PA) [Ref]: https://en.wikipedia.org/wiki/Precision_agriculture
2- Life cycle assessment 3- Decision support system (DSS)
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2- Systems-level 3- Quantitative chemical engineering 4- Depots
5- Monoclonal 6- mRNA
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1- Immunology 2- mRNA 3- Personalized medicine
4- Circular economy



orsotls (s diden izl 5t (53950 YA

S5 05T o dmled gl i 5L l ol Shhes olge 4 )13 0y90 )3 g a analiS L
bl o oanti s Ploe plod (sord (cwiigs bawgs s sLaJoUse g ol oL g
10l on 15 )15 0l )5 S B (ot (orbitgn ige o Y oliie 35 40l 45 S o
oIl oanl 5358 Joe 3)ly a8 paii snes wldlol 5 g w80 g Jos cap 5000 Gl
sl g g dswgs jloslatwl b ¥game yoe LU ol jo a5 cewl glaz > sladl 4 )38 o5l
6500 o (ot Gl (Sl il (o 398 00 48, a0 50 s (cwdie g (oot 50 02
SLadnld (sgm o dtmgey Gl 95 0 w2l G55 B (JySUge slamlidie 5l 5)sls5 sl
Slge 3Jg5 (6l gl Slge 5l (6 500y mnS asals sl adroaygyhe g Sy Lagmo L 5L S S wlss
hsme (oot Olwdige eyl slo 6y Sllanil flyr 0y aplg> 09 Slge ol g (loors
gl slga sloslienl (Bl a5 (ool 5 (005,59 00aalS (o )3 i dngl (sl
e (soad Gluwdiges 083 oo ail S oo a8y (§3lolugild 00 gicunn atile la S|
Slaaild g oaiasl 9 white Sz sudlss laailbolu anuss Sl (trss B slocas s
S oldy s ol o b aslgs ge a8 05l S elidie ;o aslyglss
ol ) (ledine oataes adei sg poyd ol wnld (Slb )3 392 g0 Lol
il 4l o tign gy doil 50 ALl o (o (casdigs 9> S nssy o Gt ilyd
e (srio wlidie 4 (s sl oo phSailecns 5 aBuils Gl Siegh G o) S
3929 sopd Olwdiges Sl Slosug slacus 3 cid > sladla,y s slaidl 5l 35 gl el
2l sl 53 sboely axwgi Sogfl 2alS L B3 el a5 Loailys >k 5,535k )l
g9l <8k LB g 03,5 )18 eoliinl 350 5yt e oS Ngame (b oluls SloSib g
e jS3e slacas b alox oS oolarul Il adsl slge 51 a5 Ngame g laasld (b 5

Hladle Ao (olo Sl ladroy

W55 ddan) 50 G318 Liubgi 40 b 9 Al kgl 4 b Wb Corbio g Cgd bwg gl (Jbo el )
Colad bl sLaaihi g Jguamme (> lhb ol Jolids calyglgs (SLasyglid 55 9 irlyd wuniid 9 o295
il Slasy> slaidl 4 )35 aojy aS dg

9 Sladyom SLaKed Wb coio phlSuilcwws 5 (Hgo Solivlel o olSidls yo ofiwgsy .Y
GRS SLosisys Jolis 1 S0 i S im0k ooy A8 el 55505 b y oo
2 a0 Sy 35 5 (wd SLino b (T SLaST g5 51 135 9 wirlyd Wit S aal i b b 5 aidly ol

1- Process intensification (When applied to chemical plants, Process Intensification (PI) is the strategy of making dramatic improve-
ments in manufacturing and processing, substantially decreasing, equipment size to output ratio, waste production, and energy con-
sumption).
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1- Sustainable feedstock 2- Complex fluids and soft matter 3- Biomaterials
4- Regenerative engineering 5- Organ-on-a-chip technology 6- Targeted drug delivery
7- Life-cycle considerations 8- Multiscale simulation 9- Structure/ property/processing
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- Real time 2- Open source codes
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1- Experiential learning (Experiential learning is an engaged learning process whereby students “learn by doing” and by reflecting on
the experience. Experiential learning activities can include, but are not limited to, hands-on laboratory experiments, internships,
practicums, field exercises, study abroad, undergraduate research and studio performances).
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