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Brine Management from Desalination Plants For

Salt Production Utilizing High Current Density

Electrodialysis-Evaporator Hybrid System: A case
study in Kuwait

HGIENN | V=N Y

The potential of producing salt and low salinity water

by treating synthetic brine was investigated in a

pilot-scale electrodialysis-evaporator hybrid system

as part of brine management. An electrodialyzer

with 25 cell pairs of monovalent selective anion

oyl daa elunel d38 1Y gl

dslaadl o glall IS (o (g5l ASLa Hu .0 JgYI S,

exchange membranes (AEMs) and monovalent
selective cation exchange membranes (CEMS) were
used. Effect of three different current densities
(300 to 500 A/m2) and two different flowrates
(400L /h and 450L/h) on brine treatment were
evaluated in the current study. The results indicated
that the aforementioned membranes were efficient
in separating monovalent ions over divalent ions.
Moreover, higher current density operation was
favored during the electrodialysis (ED) operation

as the operation time for producing salt was shorter.

Flowrate is a crucial parameter for the operation of
the ED system, where higher flowrate (by 12.5%)
reduced the operation time (by 30 minutes), reduced
energy consumption (by 32%) and reduced system
resistance (by 32.42%) leading to an increase in
current efficiency (by 31.4%). The concentrated
brine effluent from ED was fed to an evaporator to
produce coarse salt with 84.75% salt recovery and
low salinity water of 1526 ppm. Thus, ED-evaporator
hybrid system was found to be a good option to treat

reject brine from desalination plants.
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Mangiferin protect oxidative stress against
deoxynivalenol induced damages through Nrf2

signalling pathways in endothelial cells
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(CoFe204 MNPs) were used as an adsorbent for
the removal of methylene blue (MB) from water.
The characteristics of the magnetic adsorbent were
evaluated by XRD, BET, UV-Vis, DLS, IEP, XPS and
VSM. The investigated nanoadsorbent exhibited high

adsorptive efficiency, easy magnetic separation and
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reusability. The adsorption results showed that the
equilibrium was attained after 25 min with maximum
MB adsorption efficiency of 97 %.
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CAN YOUR BLOOD TYPE DETERMINE YOUR PERSONALITY?

There is no proven relationship between personality and blood type. Yet,
some people believe that your blood group can show your personality type,
sort of like Zodiac signs. An individual’s blood type has four different
classifications: Type O, Type A, Type B, and Type AB. In Japan, knowing
your blood type is very important. They use it for many things like to assess
the compatibility of couples.

I would like to talk a little bit about what each blood type conveys about each
personality. Let us start with the universal blood type, Type O. It is called
universal as it is the easiest blood to find in the market. Typically, Type O
people have leadership qualities. High standards for themselves are crucial
in achieving their goals. Moreover, they are the most resilient even to the
toughest situations among all the blood types. Japanese people call them
“the warriors”. However, they can be arrogant and egocentric sometimes.

Type A people are emotional and peaceful as they don’t like to get involved
in any arguments. In addition, they strictly follow the rules that have been
set by the society. They are known as “perfectionist people”. Although, they
are pessimistic and easily get stressed.

Next on the list are the Type B people. These people can make decisions
extremely fast. Furthermore, they are empathetic and reliable friends. You
can consider them as motivated and determined people. On the other hand,
they can be unforgiving, impulsive and inconsistent. Also, they are considered
uncooperative because they are not good at taking orders from anyone!
Lastly, Type AB people have the rarest blood type in the world. They have
mixed personalities. These people are charming and trustworthy. In addition,
they are known to be hard to interpret until you know them thoroughly.

To sum things up, awareness of your blood type is significant in case of
an emergency or a transfusion. Yet, people in Japan believe that its more
than just that. They believe that certain blood types can contribute to their
decision-making when it comes to compatibility and selecting the right
employee. A person’s blood type can impact their relationships and career
in Japan! The big question is, do you believe in this kind of thing?

Written By Alia Tareq Al Awadhi

Fa gl 8B ol jia ) jgaall o YEAAM £+ o3, il Afag.artical @gmail.com Juay e ciladuall 03a ao aSlolgil ... & L&l 340 (5,8l A



—

LT
- o £ 2 2 g 2
Q@‘ c..a.\.;l‘ daou
Yo¥) sale¥e = V¥VO saall v 3

iamainall malil pos = jaiall paleilly gaisall isis j55a - Cpstll dsals

Byga padis

2] 831219 Fulybitl] duiviuiel ol sl Jubel
{ i 1g Bl ylah| (gl ddelies § (i i Felliuicd | et deiulll | Aidiad |

Tt"ﬂf"‘nf" - Tl-'f'ifﬁff"-

u.nun'.‘l..ﬂu-“éa‘iiu.nhnj.n
elowa A = @

PPV
-l d Yo

2 A .
* Microsoft Teams e CdsewssSle duais Gasb Se 225 5 Bigall sl

St ols,

Ol Jlo g cais
M@J3M|Hw‘3&o@|hbjsﬁeﬁl
CﬁJb““‘" Ol Lgad & bl (&SI B yuwdl slae)y Gl gras

2 eal Cad g g ySulo dualia jae cllag

8 yaenll slac) daoaln oo 5 glas Bac (5, slall culglig
AedaS e las o pui = &SI el g1 g3l - At
Cre Seldig Ygad ddn,yolf casdlg . AaSIA 8 yuvall wlac)
.OmS Lt

wnio SWTE :eall Sins dempatll Sgsll b ally Jaomendll dl]

METHA -:‘
BT LA R 4 | BN R Eiaq.lh R PES [ -l.,g.l.u plaiy L.u'lu.'n'd_u..&.h"j “daigaatldl e desia™ ..j AL g4 poaze= |
dglar alady (Bagaall byladl 3 i8all g ascid Ei_p.-n.ﬂ .l-1 plessddl ssly ...:i sgzpall byl ..=i aEall=r

Tuinais)] b adly Lamansl
cescekw (@jg YEaAVYYS

a2l ralol - szl pulally gatoall dass fn - gl el umaal ralyl o - satinall pulaclly gaimal dnss 3600 - Custll el

o gl Julod g i P
i e o § | chpdidl| oot

RARVATLIR PR VYL
ousadll ) da¥) o4 Ly

RETY Y PP Y LY
st I a¥l (e baa g

Pasa ¥ 1 @ Plue 4 0
o
o | dao-
ol * CabgueigsSila duaia sk e a8 3 gl plii : dlisala
Microsoft Teams jad

L]
¢ Microsoft Teams jug CdganSols daia Jubs e asf g Bipall aliiu

nio AW el 50 il il gislly Sl o SWIO - Lol gy Gl gl gl Jimanll

mrrn""

i 8 b e alls il wpwstMh (il oo e  aeps oo
alac plas (il bulg 8 53] Ssall iy hall ol it suls 3 ssmpall bl § Jysalor
Auigpatl] gbally Juzmeail

TEAAVATY=YE4A%1 19
cescekw @D VERAVY 20

a2 S e ;.:E-;ll.wlgu;:u;w_.gﬂn, "Ap ol e deain” e gs jaone]
dlar alesy (8 ssall yloull 330 35pall st migall ol st gily § spmpall bl § JouB-t

s pialy Juna
cescekw @ﬂ FEAAVYYS



KUWAIT UNIVERSITY
E-LEARNING CENTER

=]  cuslliaeeld
Ul gy agall 550

aliigo 20 Juul 10

olia J.Lcj.u.ll.l.o.ll Sl d.o.)_'\‘o_{.l Jagi

We pf.ovide live streaming 'fhr'oug'_'_h' ELC’s
Yo'uTu_be channel with post production and 2
recording
- |'PLEASE CALL
88960 — 87950.- 87693

3]
&
!

’




cughll dealy

gl allue ) @gdal aus vac Jlocl qild! dule ) (i
ol joigall Gl &uls L6 ol Yl s ouA)
Ulgloy

aplnisdlulaall asdlgo L0 olellygilall

2021/7/26-25

ol Joildd! Lo (univall pioWl 63wl §gAl duls g

Ul a5y b Ul g gildl g jgiwall (gilal) dalitoll acg

Jou @l dli @lgl asyubol (ol (gililg agalnis i
i lnis Ul Abaaill daslgo L6 olall gilil

G981 a0 1,6 a5l Sluil o dac piti eiuw Ju lole
Jaigalu (o1 Jlanl g Cugall deolal

0021/7/26-25 (Ui 200
2021/5/20 il palo oudiwd acqo 1ol

iy il & 0 Wl ig iUl e
oPUL et ki an DPUL @law Kl 6du kw




Yery gale ¥

= VYYo auall Y

..wgﬁnﬂﬂlﬁw|ohabﬁﬁsdﬂuJe&“3mﬁ
S8l wlalally dsllall aaead A saall 1as (8 Gadg poally
aaal ) g Al 03 5 duuljullg csbiladeyl 3 zlailly

o Lo dig Loy caladuall 130 aaf peiw¥l S pgio prakss Las
ety s pe &SJLBI;l&émj.A.;le .o y2dall g

ol suge [alds

3,483 Jf

ciladiall oia I csbis g il JLadil o gy, JS byl 038 3 s s
Juail (o Lty yon 5o g aslio g sarw pgie JSIh Gilalls g 3Us (40
daaayl e B i (e g o o JS (e STy Libila

018 audy I Jaallg acally ulgiaty aledU Linduy Jelaill 13gd
Y o jall B < Lgd e Al Joaaly g (5 giuae (351 wladuall
plol daLustlg Jlat) puids elli<y padll S 3 8jaaill caal bl asus
padal dSLES g &l yillg uilg (il yaddl alle S desiog guse JS

‘;4+a.l| (Sge
i[—j @ ibnmisfer

elal) A

Aal<ilo 1 & Jgela wil o yda

GL Al a SlaL Ngedi §,c s
B a A4 g 1‘*;;;,‘4 PRV

B ea ﬁ‘.. LE Iy l—welid dipag—ug
de];d__'j_.mg_AJl_.tao.\_aaig_.J

e e tae e Tt
Gyl L Sa s LA Gla L i

Slaa e 89 S dw
J:“o - a e dan P ||&l a ||&;‘94
Sloatlaswlgialed 8, el Ja 3y
Bty dao blidoge—a gb—Iy
SV P Y PR S P N S
Salal L dag >9 B Jd—> Ol
Sl thee s e Gl aY e 3
b i 3l Seaa s oA dg
dl_a_tLad_{s_mj‘ré.\_jl_;a_ﬁ_ll‘g

L: L

u.é..v.a:ﬁl.o C.’ﬁg.“

oj—tgdalaan Syl
dlong cub oS jua LS Yy

opad ua e el b (5,3 53
adlaial o gmomgtd Jsd ul—c Lo
adiyls A i Ay alc ad

opie b il sol oy
d_ll_aa‘g&é}!‘goa_a_g&’_'eﬁ_&ﬂ
dumaéﬂgwémega_{g_ﬂ

130 s gau [ yads

£
. oL Q
A Al

0yt 98 L 9 3 gfpmts ptt p1S Ly
adlald S u— QJ3_|| e‘g_a_éu.l_c

Oﬁjmtj_a_" &3-|-LA-||
adls yul S ooy d_:_majﬂalm

o 395 (o T Joa JSS Loy
U | A wL_J_J‘C,_eoH‘;C\Bl_A

0y1mio pl—¥l le gt (e Gud L
LS s el S 1 aes & g

o s Q...\.t."ﬁj [ IR Ll (_;14§L3
alls asd Lo Jladla fic oy

8y pgt) g pY ol
alae & ylo3 S oyso—oc Sl o

0,8 Jla I Ja 113 Gag Jla

I (S5 po Loy BAT i dulall of
£ 51890 (81 padS dduls Alia ... ald da yiuwl -
0553 &yl gf dalat) daleadl (3 i J s
0 A LLATN (o sganll L Mobds JUit)
- Oladuall AL Sl ylg ooyl g oyl
il ya Byelds gl ol JS ... duunddull a<iS Liie-
05539 Ciladuall ia 8 Bailiaky 4SLad) S

- Lglan yp dnalall (S Gl

oS Siladuall 03a 3 (ualitly sl & S el
ol (3 s gLl 9 iy phally A LA prenl
de gl Lig3ll 038 (3 o<l 7 ide Jlad) Sus

soldd 8jaaie Sumad LA ... wuadll juws -

allallg Ly L pl 1S3 ae agllau ylg B gy

S S5 ae LA il dlall of
o yuan ¢l e Bylide bl o)Al el
Ll Gl o gl S5 (B Loyl pusd 5S3

dJLZZa
Le.el.:\.a..c

oS ayind juds cilg ple JS SUaadll allw Y -
E A O sa sLd I Y elile ydulg (AN bl
Mdjﬂjoﬂleﬁﬂéﬁ}@*ﬁdﬁeﬂogﬂ‘

LsyS alll sy

AR (sl Lgionde elillw, ‘:;JALG.“ ..\y.mi‘z!l -
Lo i Gladall ois ui s Lgad g.lll Soially duladl
.dg}lﬁlggg’ﬁggﬁlééﬁl&dgmﬁhujgﬂ|

Lgilul sae U9 ilin g Busadll Ga}l.a.l‘ sl t;‘)}‘ -
&é“:‘ Busae ddluutl ) aal el g L (8GN § glas
W dile g ladiall dalual diwlio Busad Jlw,yl gy

- 53885 JS el slolad) b

LA e al Bayly aafill JS dl e 3l Gusae 2YI -
Sl il aslie el el (g9l J g & gl

ka0 &y gl 3 LA e Sl S ol colall e Y-
) 8 Lgda JAL O g g 0 jaa0 dumadll ydulg amadll

Ja.m.“ f\..\.:.t‘g Loy diYlas LM‘A Ls..\.l.w‘).ﬂgh.lué‘ﬂl
@ [PX-EN Al B g g Calis g AILALY 43La.a.||3 o3l
LS el

il (S g Caluo g Al U Silas¥l (5 2 Lgll wia SAY -
Jao¥l Juo g a3 g Loyt p o3 (I &g 90 aé jiall die
,Ale

oAl i pae e Y HLEAY (g padal) 6)lus AYS -
dauldll slaet! é J.‘I\’.\.J J‘g.w‘g las L§S3A d‘,l,.ﬁib
alll ik

GacLll & gl :LaL@.ﬁ‘_AJ.-ag Jaatl sfb.llgau;‘:!l
) G519 CilayAl Ay 7 gud g paal dale ull pl pl g
Luyd il (5l g 0538

o anlas (SIg san ILUS il ddad GAY) -
LMl g paludl () 9d) 4820

Fagdull S Busyadl j8a ] Hgudadl gl YEAAAY O a3, L&ila IBNMISFER@HOTMAIL.COM  Jacs| e csladuall 030 s aSliolgil &6 Lal 33 (g )Ll Al



—
s

&
YoF) gle¥e = V¥Y0 saall E
S L4 ~ ‘
Clad L o9 gaeall calall Jasd & gual
- o
’ x ‘,’ ‘| G’d Q l “ ?\l < “ 1, a L.‘ A ||‘9d gll .: | ||3 dJl " A‘; sl :
a3 SJ-“-\‘—-A | c_bl [| Y “ g (C; Q b -1 a " A Y || - ““Ja‘l A‘ean { a
o—sal s A&rlh} o y o Oyld Lg— —n Jer— PR | n st o AGSJOH'
a9 2 | PN “0‘;\ e “? c‘J_~‘l 2 \Hl 2 ) -1 Q :Jdd A 2 C&J A&j‘n '/\";\ »\‘3
G S g0 o S8 _Jld s _ag el & c—a - — <9 o ! £ (599 :91 Il g
da 6 A0 3 X d4q " ¥ a ﬂ. Iy Q: | a n A a4 3 a Yy
- 3Ul v “dv‘ A‘U_ﬁs'é_‘“_.! . -~ 13 - “Vil 4 & <J ol
S I L\ﬁ‘ C)l . a | 3 s a 2 QJ‘SJ [Era— 2 39 0‘4 Q c.: 2 x| J\l 4 I[ERY A\j
s |33‘.. { S Z 9y :\‘N‘. P a9 :: ) s 3 (9 Hl PR S S S Q (y 2 ||3
LTA_”\AJ_GJ_“ | 2 '“stal 1 C!L"": Sl s S [ .:J‘ a Jyﬁb 2N A “.{I 2 “ui\ 2 :3
%@HJ' 0 pd—r ) bty oy L e IS e I C Lo Yy ——
U as ol g —3 (3 a RN A wl y aln § I3 A be
- ml SI O‘“l 3 oy | N 4 Lt I | <3 G o d s o S 1 e s %oy g 2 ] GA 2 39
a4 : J" St :"l : 3| Q | ﬁd < a3 :;c o (C)) d‘ 3 ‘.\ o N o lo‘ L. 3 :‘9
G gt G gty (el (e 550 a0 (0) ud)l—— gy —t A< a1t
4_6_“‘_1_‘5? - - Y B RLA R e “‘f"“l > ) A v wad L o | o 5l -SSR, 1 QU W -
S g S Jd o1 <ofJ >y (—= H939 SR S (] PR 319 oL s P sl )
Aab ol Jgl—do ol o g /ﬁ“ — ) by :‘J 2 B I|Gs 4 8~ 1 s Y9 el Pr)
PP B { | > e Ly gy PO ISP\ -R O J USRS N |y S S QS N 1| B—
ad 4 Aol S\l I e‘ek':‘ :J.UJJ -3 . aa X A d ! ﬁju"" Q § 'y Il a 2 | a
e e 1) -y Lo . el .A‘wu | {3 N S U9 (o
- . ||_3 o Ajg Au_ab#j Lf" ) Aa a . AJ JS‘G L A <. 3 .:'Jﬁ (:54 o
. bl o T ”‘ LYK - £l 9 Ol —8 4 N { 99| 1 o — adelg Al 39
(ot syl | I 0‘9‘ s il ‘J-‘a . a8 s 9 ‘\JA 2 | o a { Iy a 3 “b a Iy 7‘9
u_\_sl,_a_“ug__m__m__tol ol _Sgu—8 g R { B NP | N I(U) Oy o G o gl S
-t a Iy L 2 X < K 2 5
S "3“ 3;;‘ - d‘~ . A { <| ST | c(u) £ | e Cy As?< el 3 )
[EPY | W S\ W gy S ST SR G- Yy W\ | N —- E—y P ,| N <& a gy iy ol ]
Qa a:.Aallc*‘ Sd :l ::/| Sy 4 ial A* . PR - l \3,[ “,.wd 0 o a5 :l A&,‘ i
L~‘ . AJ"_.“A‘ : P~ I [ : Q Y lll‘L( ¢|‘9
ABA.(‘\A | °y ol Al || o L :Z o . 2 o S
= < # & £;'|J.e¢d|¢3mu.34.l.||.4+c/ﬁw
Lusd Gy uin_JJil_*t.A_h‘}_’i e uas alll slwe JLAS SlGg Je) CLA.)L@MLAJ& Al ?JS'“3 Ml&m.l‘d.\.cdj‘,a.a ‘SJ.Q_\.Q-“ Tl

Tadl 1) G JLla s Jy—B8 5y
Lavielall ool o ,a 1 I , 3
t—_eJLé-U - G S~ ™S | W WY P:u_ﬁ_a
LSl g m—idla Ay ga—si
el d s s odlllolla o g s

L__‘:\%‘sl X;:‘}_él Al_J\\‘A‘“
c__.g‘gb_.o‘,:t_aa_co_bl_\_..a_SJl_.al_J‘g

l_'\__gj_él_Al :33-&' kY :j..é' sl
— '|33| iy ‘A—té&ﬂ_ﬁ_&a_a.)

L\.\.s.;.quu_mAb a0y <3 I
c_,_,|ue_md_‘é_||4.¢“.|\3 |
o Jui_c 3o
T2 o) Lo Go—ol Lulae Lia

Liakae Las ool Lulkace L3 a
ol Y AWy axutac L__alg

Lagia go—@& G0 dasio ool Y
Tl L gmrsid 7 90—l Yy

L aldo LoS bug alo
TLES gol—f Qi sua gie

Losaas o . wo—lig

l_}:\.l..adl* 3 C—l__.iné | 2N | :LE\ A
TS O Vg yo—Il adio
Labal Lo s glaa,u9—= Lo

Ty Ol slg—g—dl B Lo a0y

Bgea Jadlig alllus g Oaaag dad Aad el o) (M o gl
pgigusng JLdll saa ph gmisn o ‘SJ.A.u.I‘ CM—:
JUBy i (B agae pag 5ledll Usby agisaslis
J.\.A|¢|J.m‘)343‘).|a.ﬂ| FLALA.LSM‘SAA[Q dogliog
Lo zlas JLAS ac38lLs olasy u.\.\.“&e.a.aL;L“ ?‘9.0.“
Byo 5N (AL g (cuiall (ay) WD Jaa ol ¢ 53
iy g Lbblwm|uJ\$u4aSJ‘90L;.\.sLe.ﬂLe.\.a|3.\.Ua3

.MA.\.C\,\Q@.CL@.\WS‘UJ@NQ\AJ?QB

sLass u.uj Laly oo Cuag dlily Bl Ladieo ey
Madg .Gl (3L (o ydie Lgaala g ydie (g5 R0ally
%S‘-*J‘gegu‘ poS L LS p ol (a9 s Rkall £ 34y
£33 Tl pgad gliog lgae g Oty il (oa (g sany
Fell (S agla gudg ol b sdue G4 S pgad
2oy duuyd lie 34 Guyld (e ualif Lalsy agale
wlel duie Ggald JB g el Gallac g asas dicll
plS JlaiaWly 3all U 1gads pgsg Lgie clill A
b9 dofs (IS5 pgad g 9 agilylalil (e pdds yaoY
s L il GBS 13 Jals iy S gun BT I Jos
ww@mwmwﬁ@u‘,m&uuésu
S Rl zlas Lalae I ase¥) (o B sl de gaat
e 09y Jadl b9 T ol ‘;L" 1Ay culas

£

ol e zhay JUBS o3l 9o Y (o Lo 6 ud
” : JLAS Ol claoswl

ulSom@mblwlsujdas‘)dﬁﬁhujeluﬂb
Baall @ gd Lé Galsll glyol o a2l buie Hiady
Ol o il () Glaidls casl Sl e Bye B
Blelyo clid Lo gal Gaas al (5SUg ouie GuibaLall dyalul
dLullatlg o diall das Jolsig ouie Guls Lasllg ol o8
Saop Al O O (B i alg pgias Ml laalls

-dio Lia dlread) aisy

g g s oIl 3953 cxat Losay aus )i M1l Lt 5
e e e galiaiu) o CEERR U, SN
O Bl gilus Lo asalill (a3l Gipall Silule cailsy
@ gl Laaas o L BN BLudll (3 idoy (A o
sazg dnla al 1) o il g diano Caw e ddgadingg
Al Yzl b cna Lo Y8y wyat) allus oLl &3 b
Sl ay bl (sla pas Zhas JUB o g3l 19g-dg p o3

L gl JLS

Lb}l:sl‘gLA&‘LAJgh‘begg}!YgﬁlgeS&;hLAJgL‘mej}!
Lalsal Lf"" ebﬂ‘ AVl due Lé alaay Oy G
>l oujé;ng.algalu.aJr-Lu! Z.'ql.ua.llgreﬁm.\.\.c
GL:&ﬁJlsLBlL@A!&A‘&;buLSJAM‘GLcJ.mJ[g
ulaJlg.zﬁe.uamg ﬁ@.d.ug Jaal

SaILlas ﬁm..ul‘su.c. 159085 dladl oo u_q =l ujs.\g
u:uJ@.;huleyuuaJI @w,.m.u.\..\_.;uim.m
w}b}hyﬂbl.m|uuaﬁ3u_dm|&wm3
glb.uc_m.mea.Ld!dLsalmea.sl’sijALa
.h.nsJ.la.\.cJ.\.cLod.tl




o= CugSIl dsmaloy GosSIYI el 5S)a ol
Ao AV Cayad) pllay dols dislue deaB]
srall s elldq
2025 31 Ji a7

https://bit.ly/3dXR5eF

pall okl S o o3 ple ) 32
S 35SV gl 350 puead

del-'.s-\_":]] _L_l_:r__” e LL--..:--‘_L'_'II'}'._” Lt |_||'3_. 9| ;J.S-I_u_.:u.l

G 24988275 Al psall
B elc@ku.ed. kw 99955817 s

http://elc.ku.edu.kw KU ELC

Kuwait University E-Learning Center KU _elc




