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Based in the Kingdom of Saudi Arabia, Xenel and Group Companies embrace a shared vision of
achieving economic growth by bridging know-how to different parts of the world. Over its 35-year
history, through its internal skills, joint venture partnerships and associations with global companies,
the Group has built expertise in energy, infrastructure, manufacturing and service industries.
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8th Annual GPCA %
November 2013 21 - 19
Dubai. UAE
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Digital Security Summit 2013 %
Riyadh - Saudi Arabia
September 2013 9 -8

Lebanon Infrastructure Conference and %
Exhibition - LICEX 2013
October 2013 11-10
Beirut. Lebanon

MEED Oman Investment Forum 2013 %
October 2013 29 - 27
Muscat. Oman
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GCC_Swiss Forum %
September 2013 4 - 3
Geneva. Switzerland

Saudi Agriculture %
September 2013 18 - 15
Riyadh Saudi Arabia

Saudi Agro-Food %
September201319-16
Riyadh Saudi Arabia

The 4th Annual GPCA Fertilizer Convention %
September 2013 26 - 24
Muscat. Oman

"2013 ;2 pais” K
4, 11 St Baadond by JaE g pme
2013 g5 1 - eateu 29
Had a8 gs Ao gudt



41

@t @l

Gyl plall cnd

"clga duclindl ciloglealldlal . UJD.D J.Dg

[ ——
prery

pu— ) (@]
R | -
2012 3ylaiitg Slec ¥ ykad 44,35 K § 9t las W1 5,338 K
3)lonitly Jlea¥13)l39 2011-2010 sbuaZ@¥ 5,139 Alalsty
Haddtys 2012- 3ot Ay salf S yladli AT g
2012 iluas N1 galintf cale Kk pLE)lg GG AS,TL8 Ao dih! Gaguadt K
Ao Lial! SLASLON it delile Aospalizmdid) Jout Golaill yulome

LS9 2011 tlat yLadiud 5,45 K
LS9

(New Arrivals>

% Qatar Business & Trade 2012
Ministry of Business and Trade
QATAR

% Trade & Development Report UNCTAD 2012
UNCTAD

% UNCTAD Hand Book of Statistics 2012
UNCTAD

% World Economic Situation and Prospects 2013
United Nations

% World Investment Report 2011
United Nations




ope[Ufra ]| @eflefi]]

Gl alalliins

(9 Quudj 109 266 @il aiyilgdl Ul gAdy U waall ol
ol L) Aoy U Ul clpadll dyadill 48g)l 6o dunyl dogns
He dadyyin o WA adalji 13] U] ol 26Ul (Lo yosmi
g «tod yacoes alpalll g Jglall (8 0 pang auitoms

.wlg Ul mAlig Gluil) Jluc o

it Pla se sy
(a9 ‘?.A)Lc!
saidhilal399@hotmail.com

o gt Lasliall e AST SDLgtly
e A3 oo jWgll Lgd ool Aoy
i Lgiainy (48 93 g0 dleaS §jgeall HiSu
(§3182 L 39 pulally iﬁﬁ-gﬁ 0883 01 0193 598

Ll 48 gt Aleal!

Jog 33lS Lases Lieabu Aol JSy 125a
O Liwddl o 5palpe ST dogud s
Colg it (pabialt OIS (gl caldf fye Lidss

oot (o BT piny Alide Jguitlg 21,0 Y1

golt! O, (pe Oloiecadt ude ugd wal
ajl (Jalge Bual Ao Lislaidl fylas)l
itlal) SN 0 patly Adasitl 3 yalatl
A8y ¥ Busit] OLY etly fus i3t e ¥

Cllcs Jinn galllos

olies JS e cutlasl it dedsd @l aat
13399 O p2 Bualas o Aad gt Joul!
(Alall L) ALY Aot a1 Ciaidsyg
@il s o Lameanal b wamen oM
E1y1gS Cundl Al yg gan Aliiluly (b
slaes ‘:uu-.d‘ $giwe o Lgh juan ¥
Jagsd (pe Bastl CLi¥ell CuSed aat
ALY AR lall Gyt B (g pSual Lo lals!

4‘;“:-" Lod g i1 Al gaw'Jm| S

Aee 2bypll Liles Jan & Cimad (o
4&;)'3! oo Olgs 2 Wylle daw
'ﬂﬂlhﬂlﬁ)l@ﬂ‘ﬁ’ﬂ.ﬁl‘dspﬂ lgilawigag

¢ Jian Lo 8646 Lo

G Ul il opig
Jag cu..a:JJIg Jlgall
¢ Il cam il

Ol (pe daall s wayadt Gl
e Sumit! GLY el gl ye (it polatl
ple 3299 O 9% »t a3 290 2o Lo 2. g Lo
it m,y Cald s YL 1944
I Jagonts Linst Leatzatly dy¥gs 35 5o
po dualie Julie dde Juasiu Al
OST ettalt g 38 500 casluat! (1 ¥ gt

(2931 53 @ Siuigaitl oiia (ye Ll

42



@opeeLira ) @yl

Gu—cll o dall ¢nd

Lobuatdl flas)l 221 dilgin Alde ugd

Ay} ESheal! Ui lawl 2. GLA,

OSIG Adle Siza Wl Gga (e pilal! Jo
ol o g jlneS coaddt gtie ! 43

Agersadt O Lol gl b,y
(4 058 A0l Opelul QI Agdai
T o abadl Lajlasily (o ot
ol Glo Laalede! I Lgilo 3 pas
cals 8 leileal Colly wsy slaes
e el Adlal Glewdl 2 Aglile
M Fsuop islle ums Lgre diillag
Sal) Retly Jlod! 1Sy L3
Ol it daladie A48y Y (GIN o pal
OIS &Y dlally dige¥i (niaSa!
ME da alladl wdddl e (SaSae
OS5 @8 A1 DIt (pe ulSH B Yyhuin
i) AceSlui! lauad! ool Aably
iy (5551 Aae (g1 pe altalie gt

oatlatt it e oY 0 yauw OLA

43

Ulolg éuJl&ualy iail Jadl JeJ
AUl J 629l il
rodla)l foya il golledl Gas il
angi jucos caall le

s il glulg cslloc U
Wolle)l ciln gl 5 dglaioll
alulg éslnl Jolga Lowuw U
Ll Dl adiac)

ot ol G Pl gls 2580

a0 Jiasi Jotia Jjlds Jipiall
04m1970 ol wi@ill ng

ol @Al e’ :oledAll

aiio Uicin 3] i U aleudn
Leind of vl of jylrd 220
JAoyg duuinal guy .ayadj
Ualth yacoe 6l eulll WJl athén
2yt aillg o0 JI yg o) Aty
REY WEPCLIERY

W cdaudil W puiadny ¥ adigh 2 a3¥ atle
MW;MQQMYJ‘yA@!ﬂ
Aaelyg o pkaas of Lgala

w153 Lot (ya301 pm payd ¥ gult dnng st
ol g Al Lagls dlan Gy (SaTy @
5 yikie Busil! Oby ¥ ol 2 (g sLaatt (o 431 da)l
LB Jooe e Rodul Leila o8 4
038 Crtlinin bl 111398 ulid Lt Rtlatf
PLOY ¥ 0t 1 (o T s o (S 33 9
Slsats ) poby Aeldalt BT G e
08T Liod Adlall Blawd! 2 Gl gl

.&Hé&ﬂ_)wm

i jlae e dadit oo pa pauw Lijls gt
LS "“Lguuu.a..mausu! [CHEWN |
L“.A.\:n Lele Criu PR EAPR VI PP |
Y9l ae I\.ULa.p Aalisne Aslatl O cpo
00 AT i o) plid A3LeeS Cuaeliad (it

B3 N Lt Ciaadt IS J g 55t

Ju‘@|yu‘wumﬂ‘,.a’|uw|m:!m
Lu..m, 1 ptihe Lgucald i Ol s Bt Autlall
caaldt o Lglauas ¥ @[’u" sia O i
ol 335051 Buion 11 Aateut) 3N (AoiB jLiasS
Sl 303 Cy  OLGEH dasy’ 93 cal
Worull A,y Adlall Glgu¥ 2 alutly
55t |y qetlatt plas catidue B duuast!
2 pludlg At Cps Jait 593 cuat Lo Bt
el i g (ailall (oo OISe (51 2.9 cAlamd 4y
GO Wiy yal 020 Ao i pusalif 3 11

40 (2l ST Aol Ly o dn 95 1)
plo O guusd 35La% 5 (a1 (ylel pom (utlald
oo el (g9 Busatt ¥ et oy 1971
35 diie cad IS palads tgiletian
¥l ugad JuaB¥I cpe aly Ve
diagl 1258y . Geud! Oluld deliasl
Uaally C@ly AN gadd) Qlgy3 SpdS
wﬂ!g?!@mu!%hthj adlald
Y Ymm:&wéc&ua.d;?,: 1400
.bija 35

A8 Fuaill SLY ol O 98 it Juas Le
eal@!*awmﬁmagﬂ.d!m»
Yo aBish 2 0% 0y¥gs 35 cantf A
SsSI g las Conly it A ol e
firgs it (g ol Lo yud g puStus (sl g
O o1 Aslaatt Ul colalel Ledie g awl
Aske dal @ ellall 2 ARG Sl
L Jesully dgaly Gp,8 dalll Hlpediud
Lide dga ot

Gl s Llle Bagagtl coall) AgeS iz
ele3 Wy Ol watl 155 5 at,a¥y gouts
g1 .9 1.7 s U i die 23S aS
B8 OihaS 058 g5 Wloiwlg 43 5ud 2. 0 pa3

dadll 5 ytual) G patl Jguitf yams CoSS yf uaEY
C,‘mmﬂapgﬁmwi“&ms
daiad @l dgladl il 2. dmall O Leall
AOY Badnt! O heall 008 (pe donigS it
dis pudaing @ caldd! O adolatt Jautly cod
St o iila b8 (6 I Slua ' 4asast o




@l ]| e fetil]

Gyl palallims

&) piditodl yoleild |y joi roalad 6 ;440 Licdg

o @8g)l a8 el u pAT auslasll : Jubell
"auliga il lelinlg "clga”

awudjolailll o Joci dokaiollg i : 5 il

(GEUH JaSEhg 81,31 9t ks Cyand 3S piilg
303 2 Buail outd R gl S o s 33
OIS pad 2. Hlelw Wl Lgealaial Of 31  plad
il Aodas 2 cias  deliald
a8 Bl Lgale 38,3 2 Aysbazd

.2030

olwlya 5 aci"elga”
Ul il
(e Bl Ao alile ] (et S,
Wled mllal Clulyud! pass jledf e
Jead :Jld g “_,.'g-._a..l."n.ﬂ Oolaidt yulomd dolelt

die S paas liga ey @S,
w1y plat! el Judalt e (g jujalf
doludf platf Cno M bl (pucadh (1 dasme
9 32e09 ikl jit g Ao Liuat | ke glal | pliaat

Aelait] 2 Ol yla

Dui ST oA 3,SA ol O Judall sel
Slelual'y "wliga” Gu Juolsitt Ogtailt
451 LS (gl gt 399 i Al gon
(AS plidlg Aetaitf Cyis A8 Matf Wikie e wusls
gladtly agd CISHE sloud sy
U I8y geudsdly sl Ags 2 oliall
dolait! cry @SLAN (yglaitf j3axt 5,800 ola

e Ll L M gt | At iad g
aulaat 36,401 pe wala 5,500 (clse)
2013 gyl 30 2 "ty gt Glebivatt
pired Lallate (3955 dn guld) 2 Aalaihl ydieg
Lad g o ;00 pLaia ¥ St ko guvli 2 3930
A ST B0y el ety pla g st
Oleliall a,daatt 38,4010 Jgoa ) yly
Aadi¥W) B oy ClysdS Ay gt

Aetaity Laudad 3t

Ot e M jguas aBgill (g e
o plaatl A4S LAY (GBI (a5 (6 sluar ¥
O ddy iy ole Adigeill Olelialt

44



45

@l @efleti]

el plall cna

JooJ godi "alyga il

solutoll e Goriol
LY

ole @l et e uST diga (e
I8y Aelailly AS,adf Cmy @SLAN Oglaidl
Skl Glo lgbliiy Aelally (yaipd
(o Aelaill 4y podl Lo areswg (oodint
5,8t 0ius g ibiiie of Oibuwtys £l gu ol
aSH Ledf o b Oglailt Wiy Cuwd
JAelailly A pad Cu day 53 I 28 Mal!
Auligsll (e S O 1) ol ety
! polatl (e waaalt Legaat "'y
Wenl I LAY olod¥i widd 2 cwad
M3t 2 dslially HsLaTBYI Slaglalf
S ‘_Lgab dolaie b.c‘.\ ol D1y ,3
0lg . paalintly otl (9Tl e L 5id gl
Aeladtl Lale 3 AN ao bty Sllaliadt e
o il g ity A gLk g pdiaS
Jaguid lof g o ealdidl 3,800 Bugiy
shHaly ndyall ny Gaewddly Oglad
O¥lne 2 sg3e pluad dus Olaglie
S F- - NV W QLT PU- Y - PR FWE
dgie Aaugiliy 5 yduall Low ¥ deliall
Cpbalat) &t sl elis Sle G513 dall Jeaiw LeS
O Ao licalt Ay sLekin ¥ yo yall LSl
Olellaal! Calidve 2 AlaiBYI (gousd!
deoliall  Slld  adaly  dwoliall
Bugially AEEAY deleia Wiy walaid@Yiy
Oolallt ulome Joubs duawydt Clgantt (yo
Adelaitt wigd! IM: pe Glidg (yeddly
(IMI +) 5, gtat

"

%)

uha[)..u p9aT Cooe (Oolail) ulome Jgo
B hanm o dip st it o L. ol Bl
doliatl sly)g pladint 2 dolait) 4S)lde
grally  pudant! Jous Flidly a8ty
dolat! 2 A5y uS%S “,cL'uaJ! Oolatitls
JSdis pmudint i dolicattplind 545252 Lo )9a9

ple

anys 400 g pni"clga”
adall Joa) duclin

oty Clulyall asy Led (Jaall ,S3g
dalaiul sag M&!\.@A? 5 o | A luat
o plo delaitt o dgie Iadad lad algs
40,8 400 g dele 35 Jd Lgilan| die
oulndl Jgs e Gle slad Oy duelio
oun (4 fiae coualy Culas (55
OIS 1 LR (o Alaz o3 LBY ¢y pat
Aeldly (el Qir 2 pge 9o lgt
SIS lad 2 Ay leiiwdl as ladl
o denl (yo Lt It ¢ las Y1 Sttty
Lotams Loy dgs B39 gtf Cilaglat! Zalasdy
ooy prend! Adleslall pblat! eal (e
2Oy el | @l y

) meliall St dsealy g
Wil Olus gty & S m.-.‘i Lg.' a,m
Gl Bt 2\ pudie die (aseets S
yu! OlaGig 4@ ,all u\cLua.N aa9e
Joid 2 gl plam i L g {3 e s (g1
Jlat

,daall 4,401 Ay agdd ey Judall slady
g Sl 150 Aagol et
gUast @odt Buus OIS 58 315 g Ay sleiw!

eliall

G- IC

Lcliaall u’)l—au.l_mw
Gulf Organization IOI lmlus(ndl Consuhmg

@ ®
|

-~
—
.

el Ao Sl ,5u) Olulps guas sluef o
2 4sLaid Y Olaesitly Adaait| OlbLastly
(a8 Al9s 2 Lia gl it plladag quudintt J g
Olaiit! el Aumdilyiub @igl @ g
O Lisn qolgtl (po byl g Bsladidl yud
St alalt IS it Ol yudf i i
2014 aladl i wieiw (509 2013
UAGT Ciluont LaSat Silu putl (1) 2BLDNL
ol

A 9T Auiadg ddasutl olanat! ol dalslg
L rtl S Oluludl gas! oo dajlaul
CLETAL 601 U5] AAIST 4B pa0 CBigy Aelait
ety Logd slac¥ Co)laT (gube g ulantf Jouts
plall Bulgiy Aulyull sia JaISS O Lad gie
m‘ z.ubn.\." J_,a_, .2013 ,é‘_,\q.ﬂ
A Ll Jidall syl Adasatl Claiatl
Aelall @ uyuﬁu‘mc,hp:w
AET Aelalt! Oly glallt uloe Jgut
Cudlit) (pouss Jgoudly Lgy pliall (1 pas
cpudad J 93 g giwe e

Olaenill dulys pasy Lo 2 Juall slaly
Golill IS (1o oandiat] pliall Lyalaid Y|
93 ot Ol ©uad detal o I B et
pany Lgmiad N OLoe ) 48 at yulant
TG 148 OIS 13] Lag ¢pamulint miiall J gt
A gyl i M1 il (s Bigne B0 8
ol IS (o Bugiul dliga O JB s .Les
8381 suotiw Oluo 95 4o gasne pdg dulyud!
Glolit) 2. ¢ gt adint | piial) dpwdliad)
Jo-bs a8ty deliall s1y)y (ySadg B poti
140 2 dovdly duonS|ptu] @y (po pudant!

olas

Sualn delaity yga O e platf e ¥ Addig




@t et

Guy—cll aglali cno

dLolcJl 6u il il jlevoJl 6.2
a9 jcoll aLnI_EJI u9

! (ponn | i 31593 .0 1alue
AaLaiBY () p3adls yauninie ensiS]
alhiti nowzad@hotmail.com

ol 6Jaldl ay il aljlaodl g4l ac
gold)l pasUl aldnco go  Jolcil
el dawgyl APl anl (aglgiAillg
@lify sall @ ycoll e (itodl alnisll
ole il il alaidll e 1uis
VAl &aUall eyl polic Jégl
alnid UllAa a0icy Al JloJl yuijg Joclg
cilogleolly elullg duid)l @8jcoll (Lo
Galnisll  godl  §ueail  ulwls

Jolaisioll

0

£ 46



47

@opeelfiranl]] @yeflefil]]
Gu)—cll alall cno
ALaTBN O le 2 Jolal (g pdd) JUI iy (33985 Aules @udd JLAL 100 B (4o pateuiag
AL S AR SIS (po panidintd | (glaldf (uloma Jgets 48 palf o (el

JALI piisgo 6819 o tigaullg G pitl Jlodl iy isgo : gl
woJlcll

iy g e Aalt HUSTIN 538 a1 S 98X whon (6 o | JIAH pad s it (o2 5281 52301 cim
o8 ot | Oglailf pulona Jg O dan Shag 52 glailly o gomst g malally Alio O3 Sl p234 (e
Jiad (yas Bt Ay pal| Gl jLe iy Hlad (pe IS Sl 3 2301 108 25T Ol )3 Clomus
Ity 2 atgs 141 e o 14 55,00 Mo ylad cin i ¢ Aalf imial he 2893 20
otlallf UIALH B Luolontf aballf Aowili Aeudilf ci U ol Cela uBy wligoully (5 pded!

o> S §S pglailly pelall Comdi Dyl g

Alat ST pahe By (o ganitly ¢ piad| I uly pi3a (1) Jgun
2012 plat

Source: The Business School for the World (INSEAD) &World Intellectual Property
Organization (WIPO) the Global Innovation Index 2012, Geneva. 2012: P.186-309

Lgit Ao (Aalat Ol gt IS oot (yglaill yulove Jg3 o3 o o O a8 93t (pe g
Sty qualaTtl paglad Jowe 25548 Gllekiuls pLiatl Gl Jaidl &gald gl Ualas
Auleay Aliall O Apolall pg pall Calidnes piglallly alall ol Jloe 2. Alolall &y pludf

s g IS Y

68Ul 1y 485 68lg oo (ayyaillg el puleil pbigo L
woJlcl

225 pBly (pe danShyg BelaSH Gu5al padt AgSH Aegll OB ual SEBM s dad

pRany Cdis dB sl Oglaill gutane Jga oF 2013 - 2012 platr tiatt aatan

Shledly Gupmitly Hlad (po IS Cela 3] waupully GHlall eulaid! j23e 2 Gl

a9 144 o (pa conpuidly aitt Jlove 2 Louas L3SH1 Cotany¥1 S gul (pacts Reagacadly
TS e gy I Jguint 9 . 2013 - 2012 platt ttatt dpudlintt 5y pa5

Lo guas— allall Jgs coatat Sl 1ia 2
SIS OISt (po 5 e ] HELAT S
oy ~unguy 3ygaliiuy ALLUSLYI
Walgll Sl yudly goldly dalasutf
Cup A8 yall o ST sLaiBY sl N
35088 sl gl AAlat) Clubid| puingy Sluy
S Guslee 2 Jeall Alagti ay,ad
AgELY Al JSAS LI pglailly dimdly
Al el ALaTBNI 2 by 5V udliad S 4
ol £4.0 aloia¥! s e (ISy (48 yatf
sLaiBY) yape & te¥I Sl Jeull

.2_at

adad (! ot t gl (pulons 9o 29
ALLEY jlatlg dadill aylge o LgTlisluatd)
Gl o JSdug SSETH Ty oolatiu U
(09 4gaLaiBY gl Gudmit Sk (o
ZolBY Zwlil) Aed) Ahigh Olylsatt Sl
oubal IS (011 (48 pabl o il sLaiE Y
ol Clald Eoo (delutud | AalT | Gudod
i 91 939 pglall Bhluimg Sl ;S e
Tewwit W e layudy Wbyatl Gy
Oldy UIUSy (4B patl sLaiBl slid Aygilat
A 231 35980 (33 95T ALY dabasd| ais g
Coo (4B yall sluaiB) dio 2 Jeall alayt
C¥floee 2 Apwhhudl Sladt Juyd Ol
diido g 9319 Gl oS gt Slus o8 gisl
OF das D Cus @Al Bgonal) uul dlage
2 Alelall Ao g y31gSlt T Luadd wtlin
>SS pglailly (pelall Comd! ¥ Lne
IS0 alaiBMY (6,871 geall JSaT I

.43 yalf Ll

Olntl pany S0 pulont! Jgs Ceald LeS
Kol e (Ab yabl 2LaTBL Alio 3 Byl 93
By wile glalf AT g Y LMY 4y yl3480

RRPYC T PPCNTE I



dnrisie lgloldh .Aalisl! eulalll oo
ade oo (oo Lt Alleo J9a o (ulatle
P RPYEL [ PR NI PRpP 3 PRT (L L {
daaall e To¥1 23N 810 Sl
9.6059.7739.78 caty dolayg (Alall

e e

uuly oeyell pbgoll Loyl

ailgAog Syl JloJl

dyjaly pugo gdlg o
duigEA) I oghall

9ove Juan :led (p pmdie 23 1D o
BT T ety ((J0) CnAILIY dal
(%) Hatty 5315 I @ulaTlly

S g8 - (g it | JU (guly s paiting
A9 ST B gt Arjal 5450 At T
Tt Jgatt ctdd of 3 2012 alat
Colsh aptl s 2 duus 5D Gas0 @f
2 il oI5l 000 Aain 2 (s ponsl
97 358 cusst g date 90 55,8
Linilss s 158,00 Olee Ailabu Clag
GMall waalt oo 121 osyan 2,

A1 i gy (4) Jguadty

Fi3e) &g ,TSIN Ba oSt Al e (4) Sy

(i S (a5

EopceHfiran]]

u—cll alalicno

Sell=tl]

A Lall ATt 5,55 aBly (o s ity all @ulall yii3e (2) Jgin
2013 - 2012 plats

Source: World Economic Forum. The Global Competitiveness Report 2012-2013.

Geneva. 2012, P.18-19

8yu8 @ulaill ya%e (uiding (A3 yabl slaldl
989 Aa,all i Gy uulgl e Agal
il g @ pall sLaTEI dagl| Of pa3t) sl
pulme J93 O o1 Algs Axlit) Obiled!
B ByuS il 323 @F andidt Gladlt
RO WIPOR P (P RUROPOu (pereay
208 sl Lot (5,82 s s Ltie 60
LN Ghes Alat Aliady e MO
4475 Late 87 a1 bty bimuls 3,231

LTS geda g I gty

oans Lgi el ST dedatl LIt (uSady
tail) pd3e 2. andind| Oglaitt gulove Jgo
Glled! sl 920 cdlaalt olad¥H wu sty
udlid (oo 53a3 AN dggllall 2y,
NESURNLY TR PPN ER (RIS

LA jalf e St ALaTBY sl b

JU§0 8 kel jicio LU0
9ol alnidll

53 J9id| SIS b] (30 alalll] 35485 ald

2 pall SLaTBY! i3 & eelall yuiie (3) Jguia

Cule gl sa ) FI)
90 08028 P

97 0.7885 o]

101 0.7837| 52l G Yl

110 07677 Tapad

121 07316 I

122 0.7224 Ole

United Nation. Government Survey 2012, E-Government for all

the People New York. 2012. P.132-133

faa 2. Aasscll pSltt o) Jealt (ySesg
a1 Ay Jguy Wijlae Wddie a3t
Gl onillly (LgSy aufleddt LyyesS
(Alall tiacalt e aal Mg Al Cob 5t
90 el B3l (o) glions pu gl OB 8

Source: World Bank: Report of knowledge assessment
methodology-KAM?2009. 2010

sl was gt (g3 I3 ¥ oanslsnt) Qolalil! udoms J93 ol 53 O 03T Jgumnt ! (po das Sty
W53 Mg (entaitl Al le Slimuaill (e w3t 1 glisdy wiiledly slady (ypond!
LiygSS (6,5f Aeld Jgus 23 ka0 Anie ,aRM Hs 2 Aadsit| pilidt Of Jeat (Seng
g st OB 18 (Ualt miall le aal My AN Cod Tl Bela (MM dagSy ALodsd)
o OlUatly Aatlalh oo puu cowd (po JAEH IS QLT dral gone ol Baka) (o i

48



49

@it ) et

Gup—cll alall cno

\

oyl ol old Aoliy

jisllae ydlla el ol | [
| W&

Wit
PO

d>lre (pe Oldlatly dlall Gyl coud (po JolEiH GlaSy GLSI doal
Jdatiat !‘g.d.u.t“ i ]

S (po datatly B pall udintt Jould Oolall yuloma Jgs pbid M sLiny
e il LB 2 Joall A pddl aylghl Rigd 1 Adalell zelyutly
10 Slyaldf oo @al jlof (pSes g 48 yalf

GleWallae cllodlgoly -1

e (Juo g9 Ol g iked Jud suty (G- Glaa DA allf e U gl 4 IS
oS 2 Ogup Adlny e watl 130 Ga a8t o aie Gaianats
I Gy 2 leiiu S Aegl! polydt dnt —futy 20 (e 5581 2 Slaslod
Ay pad | ASLGLI B 28 palf o ho S50 SLaTEYT £LLd (15 t) IS (ST o6 il
2 Opusy Crfiatdl (pa 5eS Rpud OF Liale Lo 13 Loguas agsgaad!

Bt bas fsalomyctilacas By Boli3 ol Cilasasd

dui6Ulg pglel alll e elloJl Geola -2
elotatt 3,00 cotaziut § 2008 ale 2 cowuls S301- dlf e At Anole ol

Aagid sl 2 muiiur A pasLidl @al (pe o pally @l (pe by
eelall Galail Lo 38,5 Lgoly Loguas ASlaell Ao T giSilly Acolals

i olalantly KA ladind le Joaly dAtlall Slaslad! 35 ae oo o1 4331y

2 y203bai8lald M Anelott oauig puaalizgyae pe IS Asg 8 Lads 2518
(gagawtt sLaiB MY U5l jalae a gl (S gy

auioillgroglcU jJarmoamco -3

ottt uad - 2009 ple uuls @it - acaitig palalt juce dgae yca
e 52150 L1 B sl 5180 55 Rl Blaw 2 35 I Aegd
o palt yhgs agatl Ol Lisle Le 3] Lo guas @2 patt sbatd Jio 2. Jaal!
ALiesSH Lutigh!) : b Aoge Ruole Oluauaind iLed 2 yiun bl Zufyut
(50315 Hpantigh AL il ygSI1 (5981 Funtin (Siloslally A gt el
oL Rwtia g AEBAY) Aelas ¥ Autin ALSOSA Y Zunntighl o2l g Aunting ele
IS At g Lttt 337 Lalon gali 2 cytu It Al suie by . (3%ed 1y
Adlalt Aubyutl cdg oo %0 50, adtati st ire %0 42 oa1Ley

Slally oot Oglait ulomse 93 pran pgds 03] il palit! I ALY Ly
GO 2 paiasilt Adlal| Slaslondt 85k 7 ot 1 2 Ayt oMLt
&1 AdliT 2 qulott puatalt G JSay d5F Gl @D pall sLuaB! Lo Liomy

oAl SLaTE Y Latgdy A g g | ¥ gl 1o 2. sLuatdl




@oe[lim ]| Fefieftll]

Gl pdall ons

dualnisl ¢l juwdo

a_—1cl_oinlg

" "

L 4

33 Syl 631,38 ! gt pLH daal
g2l das gawtt il

S9! suall fpedd OLLed! i Oslag
ilan ¥l gustt Cile' dlalu (ya st
ittt 2012 oudsdt (ghaitt ulowe St
Phae P.n‘l (e dasg 4"&4._1”" 0 judual
JLBL lasy 431 LeS (adlait! 2. Oleglat
2 oMeddl Jd e GapuS pleial
£l (gag palddly alall  Cneliast
deliall 2l Jlae 2 onisldly
G (glalll (uloe S92 2 dnalaid¥iy
108 iy dGlb zgungg A8ag 4Bl )% jrels
Blisne duclainly Ausbuaidl Oipdie Lalt!
platt fagt adtgti ottt o131 2011 ptats
gl e y11 Cilgand | Calisue 2. LaIST @

2012 atatiz o yglaitt yuloe Jgut

"duclindl allitiull aulAl dolhio” ciédi4
vlao Jga 6 plall haill gl ol (elga)
59 0 Ji4l &b 28 dwpcll auladl Jga) yglell
JAD iaall eul4 2011 ledl (8 Juop Jllo
b éun Lduageudl dwyell dAlool) Laio
970 3 cghll dga Lavili . Juo s jllo 3.4 Lanlisl
- 8aniloJl dyycll ailjloJl dJga rod « J1o ) ygslo
ggulo 323 yloc diklué Jiop ygilo 936
Jrop goslo 268 yné dlga i o9 «JLop

«J4o 1 ygilo 69 J gyl a4 loog

»l> Jale e ialuel




oL []] @yefle ]
Couy—cll g lallcns
Jolia lgied (p0g doliually ABlall Slily
Olatly dadill Ity yuialy zLO) o
Olle Lol .alliygSH) 2BUal) WISgulg
O Oldase o (ggimid Auls goidl Ao livald
Bucld (ye Slitwe gulsd! Jo3 2 Acliall
O Jgua o] BBLoTL duamutitt Oleliald
RV MISRY

it | Cabe Lghaualy (i Aogt! Slikest ! Cpa g
Aalall 59aMy OISt (o Obiky SSlas ¥
olaiat Qlily ) ddla) @y JS 2
O olglly Ja Cislas| Jie 48 ate

st J 93 2 elailly dwially

S8 e Callf Sl b3 2 Ralath! Letady
Obldt uelsS Lawsill laacigd (ye
Olebualt Buclly ducloialy Assluaidy
oot (Bgund Aelailf (g0dy gttt
3a,1gM Gliledt e Talele! delgalf oda Hle
5jeaig dpsldl deliatt olati e
Sl ol Ald| dulogl Adlas i
Aiaa BN Oletaitly sumitl @e S Ailuas ¥

EFES (FW PRUID)

uo &‘mﬁ 6'-’l-f:J-’ t-é-loJI Jang
clelinl  ayndll - a8 pir
1@all (el Ul Ul "dlygail
olcl dygiudl "¢elyga” ;.. |
:innaio s &I (a9 20 .
Joa (8 eelinll Alaisll aol

i ;

¥ ea Hhdae 318 Lgn dasgawll cowad OIS
96.7 cugstty wite 104 cjleyiy
¢;JLAJ 33 OL‘é‘g ‘JLJLO 4447 _)1433 ‘JLJ""'

2¥93 stute 63 (it

Jidall des (9 jujall aue 3w 483
OHLAGW adsd! Aelait alall Cpad
dsial! o] e cols Aetaitl o duelivall
ala" aay et u3lETH EAART e
Oglaidt jubome Jgt o) mudsal
SbLlt  dasye 2012 s
Wguo! duslaia ¥y Alai@¥i o83t
sttt Jat (39laitl suloma J93 (52 BB g3l
Olpdie alll s @day g @l
2011 alatt 5ytuse duclaliaty Asslaids
deagalt Olilust! Sliky (e Acgeey
pladlt g,y RuagSadl SOl
Byloidl Gy calt! Jedy LS duclially
Jdos Clyley Oipnle lgd La dusslsdt
alad) Gl cuus dygse ouland!

il o (Joudl Slogamay Jgaid! sy

s gty slite 2.6 gt (Jun s shite
a1 Loyl Js p 3 9ute 8504
Loy g8 Lo a3 fua s 19ute 663,
215 Jladg in ps Oguke 269 led uias

ot Ogule

1453 Lol (oglaitl (palone (Jg3 ity
ity g3y 2011 ple aly plstt daditt (ye
2654 tgin i Jn s siits 4956 "ty
2 stte 1015y assgacdt 2 gra s stita
@iledt 2 Jeays shte 978 wugstt
55y lad 2 Jrays ste 253 @tliay
e 0gete 100 wtien L ortes 2 stk

O & Glaliia | pls dad)

pelsdt Gale 2 Baylgll Cleluas ¥ Cijlaly
st Oalallt (ulove Jout Silas N
238y, Ot pabeall Regd o 31 2012
ple caly et daadtl - ulati Jgs
(oS rual s¥gs Slslute 604 21,3 2011




@pveflfranl] e L]

Guj—cll alall (o

lgaleds Cus e "«i\,jj::"

a2 3S5Lat” (o) Ralatell alatt cue¥t Ldall jujalt wue S, del
(a9 gy Taal Loy 2935 G agend slio] 2 g3 wath o
Aol l.g.ua_)e P TP L 04_).4." ol la..m_,.n ‘,el.ua.ﬂ ghaally
Le le IaLezef ¢ 3t J93 2 (gabluaid N PN (ISR P1 WL JPORY (U LYFS
AUy 31488 (3t 5 Al 05 il o1 ssLuaiBY il gie (yn sy 33
Lh..\g.a.u’" Lie lgjmluf‘ua‘)ﬂ|o&be§hu3 z@.é.l&." J_,A'%Qlel.’ud‘of.\g.'
999 ASLAI B Gt 5ia (e iyl 5280 cullall B ¢y positly telisall
aztand

a5 392 (8 Buiadl hals le Ciide Clube B Uligs ' #lpus CaiSy
lgiasd roly™0 dumudiily dayladll Goull Aamaie clio Uyyleiiu
O3S 539 . 3% ga Hgule 315.6_9 ‘,SH‘JYJA Ogde 300.5 o daglione
Cpait Oleling c‘&e_,h..ns_’)l.t;b Lglaust Oilelinty Olelind 2 10 5411
ud aladt aguie gt ¥ Sl g e g i) Cilesad cus AStial Slelially
L9 (IO (pauudly chaguall (g p19 B plat! cibualt Sloniie g (O jlud!

(el ¥ paate ity (Acetic Acid) wtdssi yasls

Auclialt Rleliat! Agfed! Jo bianyad Linpe "liga slpun pud Les
giluan 1 Cile glatt puad 2t (1M duetiiatt 319wt cile gtat 55 gt
doge Ologlas Bueld IS4, Loy (o pidy u.u.n.u.u.c.l.' m.u.ulb Al
Olwlys sty laglatl le ASEYI Gigomdl ol Lui [)..ua.n il

Al Byt oy aN 3 J g sy AsSLaTENY (5 guind!

9t pa3delt Cimbuatl o pall B yguamtl ' Ulyge Auaie cudadiud uBy
I3 13 (30 S 28 B a8 15T (59 a0 sie 2T 10 dnlivs (e ataty
Jlee ¥ pllad 2 Susua (o8 @autdly Leilada] ) ) @ilat! Jgo g slad

(€lga) "duclinl oljliiull
collcdl ojlalll @yt joigo (9

"@pell yuytigh” ol
Gl gl ylaill @ é alail
dcling 6jlaj Ga)é aislAiwl
1232013 Jypi dagall (8 yhnd
Jgan) "gloall yoyall” jled

aolios Al 2300 o iAl

auAll déhio oo dJga 143 g
.rodlcig awycll Joallg

52



53

Bugy oaladt @tlall Jgs dudag Oglaid!
Jos L Gl Bslediundl (o pally cayaddl
oia b 2 0393 Alolge o 1uSPe . pulatl
Jes s LAl Qi GEsat igiaEt
Ygliie cullall (g3 (pe ciputally oglaidt (sulone
el J 93 2. 5392 st Ay sLeliied gl a
OlagSontl y939 Adlailly (gHlailt Jeall 228y
Il 10 2. Lgacta (231 3 kel 2
e yally  dlawgtly  Epguall  CiS,aU

31,0 plel At f 2 Hletiw ¥

I e (33 erler (9 Bads: ot ST diga (o
M!LMM|AASL—#M)cMJ@B
Jal e ..Lna.u ).ujll O —raigelt dslizay
Atfatly (oaluaTd ¥ o paiu Ny Zetuiiutf dredit!
5523 Jal (rag 8IS @ilatl ogadd dueleia )
AalySty pusnt! @B prendt GAsD Wudidon By
Bipda Jao (058 plel 3BV aiaty @AoLudY!

' das (g il (e g Shalt

IME e plad dcling 8)lon 49,8 Cuaw U3y
dxlgi S Olaalt WHY redheld Lgndlaiu!
m‘a”mj}aahdtplm|d3a33\aﬂ"ﬂs_)a
48 ldie po s @ILEd p.'l.a."d_,:l.g.d!tlhﬂ‘,.m
PP {] glj Zmla challld | Aot 2. cb’.‘
il @b A A pdedt O HuaT (g 3ve (S

oW i

i 1] BAgT B )sben al iNlg Atlat 3 it
Clubuadt plioy Jlea¥t 238 (o ead!
CYPE L (VAP DV PRE S 38 B UL X
rwsd e deluy of asla e adgndt
Jeall Loyd e SaaSI Gl SlabuaiB

PR (PIPRIFIPCS T NORPN {

olungi

e J g Al 9ol 1 3 lanid1 42 52 Ol g5 38 5
OOiguit! ABLE dde JleSiul :oa dold
pou) Ogd BlawdH MaU| G pieg dleitt
Jgdl (pe Ol jaliall ding yae ua.ua:-,‘ 4l yon
slatly ‘mhmliubahd!pcaui”zb.udéﬂ!
8 kol lhad gy e IRT patual Ll 393t
940 puadly Olaglatl L glgiSS Olaciie 2

Lo 3.0 ,5STH 5yl

e Al @ el
JLedl Le elisil

aloll 5gs e paBYLI 2 Coeud Joo Adiyg Sy
dugd 2 it Gglaill yulowa Joa B2
(bl ilatly Oglaitt (pulove Jgs Cpta 3 bt
el e L AaE alatl cpedi I8
I AN Lghiy Leluwe llia Of B3 (puus
Coubom 93 Iyt a9 il 938 el (il ial

Wyl 5)900 jga

‘_,.nl.d! Ghladt 3 bt d)e ri%e .\..Lw_,
2l GUall a8 5 ho B yabt puyiigS
90 Bala Ofgladey alal M dolows Gt
u,.dig!g_,,ujl!.&!, fr VAN WOV iy -2
e 3 0983 O iy ellall Jo Ayl
O Aldg el gl tlalt (galaid W dakasat!
ul:Lh!3 uLp,S:Ji ana Oolaidl asad JMA
LL‘@” b.uS b,;u...\..‘_nus....‘,.m:,_ymm
seady pgud! @ilally Cawnad ‘!‘.ﬂ LJY| Caiadd
glad Lelay At Fgdotl () s domedle
LgiSas aleual| domdiso «.u\:. & JLu.\S Jlea¥t
slatiB) N eilatf &4 2 Mcla ‘Jj-‘ als ol
Adghuwe gllaztl out Oly phituay ,diue
Olas s 2 ad sl

asyc Juasidjila

T B,STA gslall (pe wpall SR psSs
mhajq)laaaaﬁujh&,;gﬁﬂlym\!
ﬁ”‘“‘" M!a;\aahﬁdaa&!ﬁﬂlaa‘,n
Alend it )3 cale (ye MMY|MM
M,M!ubah.nnhéu.nhl: 15" Olgie Sy

e g 31 352812 dielaia WY

B,at A8 et Jleo ¥ Joun ded pdaii @ LeS



WM (po Jomy A Aewladi G3IS,0
glleatt 2. Cdlall daoid) —olsatt elkaatl
At olatid @aditl ;@ Oleustly sl
Luyai Jaas State 20 (e Lgama i ¥
aeslal cladtt sue Meat o % 97
(ALalall 59t Mant (oo %0 32 Loy Jonsg
Ledll GMaat oo %0 20 gouis ealusy

pUaEl 1 Lganiiy ot HaLaats

" - "
3.1.33&‘ M}Y|&,ﬁd‘ Ao

Lo 76 §éil dyagea
& JuitoJl L jUga
2013 (3 dygoill

Lo alasy 2013 atart S35 B gacadf caiess
Buguand | asldll le Jlyy shete 285 died
Oldes  JoSiud U (5501 auslatly
Joud! 381 ASlE Lo lgany Lo dainads
Jota IS5 Botsutand ) LYY e 1BLa3 ZtLad s
e Olollaall 2 gl eedy Lo calalf
Slelai ¥ Slollad ols da g o g dudasill

Jdelually

B udyy CmaslalBYWI LS ,S3
NUPRVEIRY. W (PRS- (PTERT) B PR £
e el 319 olant | BLaINT O i | alsf
ol nes 2 uebu A gidl U (yo a5t
pols dxg oy ddadill jué Slollast! 2
Jucas O Lad g casbially Selio Sletiad
2013 2 clslaay pliad 2. seitt e

.9 10 s Lo

Galalt 401300 Aoyl py it Oy it ST
s SOletiu Y pana 3aky) 2 pguiiu A gult
Lgiaud il g 3 Cuad (301 2 gt of et
St 62.6) Lottialatta. gl slte 235

1.3 cazs 35,200 o ) GOY (aaps slide
ol plall IS Ldlo rliyls @ajs slite
Cp0 B 0a01 udd B 03 shete 1.5 pe 23l

2011

26 oY Adsowo
alegiioll §gain
0acloll fwgt 6 penll
o cyedl

Sl iy AS 5 A pukcol 585 skl
o 95 (Tt s A0 gesnt Ayl B3 gt
giosll Bgiuall slid] Byleey (i)
Srdal]  Olagydtl | e A
Bgiuall @aluy O pBsiy o ¢ Alawgitly
Llaatl @al gus! Jo 2 5piloe 3yguas
(asSH SLaBY! Lggaly il AdSigh
LA ¢ty Magd) Jutam gl Jadd Sty

platt plazt 2 alleall @iuialg

2 pugi O Bguiuall (ySian 43l 5,301 5839
Jie adadi b Ololio Jedy! Jediat!
peuteug Adlowi Mg Aus o S Cole g pat
Adee Jlgal st dawg polsd | sleiiw¥!

Jlee ¥ Aty s glaty Lads gutl

2 Ao lualt GLAKS Man | O o 2001 adS
90 Juhdtiy pgas sliie 5496 pl cugstt
e ST iy walsgay Jote 124.000
ey dlles | 28Line 2ayaS sl slute 25
9o Stole 20 Lgitlos 3ol ¥ bt lats
Aeilalf Oleluall sue GHeat o % 89
¥ oo %0 22 o wijy Le catagiy
watsgag Jole wati 28 Jalas Les catolatf
e (yo adal) ol Ol jleiiul e Ol Lale
oent o 0 1 o gl gue slaa

AL J ¥ e Adlen W OlBLL Y

Sl Sl G- Byl | Ol g o) yilinFg

@l ]] @fll]

Gup—cll adall o

C .
jual

dcluall

Ahle ! Aa3W Aduouo
&lnol &l hig (hgll

alyloll yan

L] alall Attt 35 it Clobiue’ Sus]
e g pdia g pilinse 5L Ldla Cilulys (5 5o
lo 2 dawsie odbgl 2 suas

Sfle ) s

Bobs| puleme (puidy (ot 93 @ulr (i )S39
LAAY Slulys (grod 3,80 O Clelise
Aolio 2 dawmiie b gl 2 ailae
gla) das Aaliaf (upui Loud il jHg pulomitd
O ot Lagie @iled! s aual el
e Ldle 3goiay Slal s picas

sl Gaudt e %0 60

Skt Layga (oo i3 A4Sl o5l (I sLaly
ot ol B Slasitl 42 elial pllazti 2
2012 atatt jlosl oy coSed Of e
sie duegs Of3a8 caia Adle Sipdes
23S it duebluall Oflatiud Staaf O 1
o3 skebe 16 1 nlt plat i skes 2 pisyf
248 a8 Lgisus i Sl sleiw ¥ mama (il
2.2 4o s dlt platt ebiall pliastf

54



53

@%ﬂﬂaﬂﬂ@@ﬂ@fﬂ]ﬂ
Gup—cll adallcnd
JS Aalue LS (piasliaTe cuild sliy @l
P 2 fae 154 225 Legue
Gl greiad alla) deslge (Gite Auiyul
el @9 .gjba.mﬂ).hE oualal ugla
UGS Letn quipey Cous aillas Siatd
walasil e 90 50 iy I8 oleay 231
050,50 Aesad TS

2 ALY it Wity g9 pdie paiingg
Joall Ty GA11 Gugla chpuly S el
gaas ¥ oS 2012 a2 s,
Shall sl 2S5 e %0 16 e sl
OIS alu¥1 g g patl auta ol Lete 2otz
slan) a1 e L3S Y eLds) A4ISS GEsn
15 cns 9,55 Aty Ay 1z sty guaty

.% 20,

< 9w 9ee
-llllrJﬂJlmlllll
RQAL-AWSAT
—

gl oy ali iy

w2 M 20MMali13 2 147 wman 05
b ’

AlelS lgiladnl dwjles (93 Jgod Buside
Ludlitly Blp2 ¥y Bgud) Barguime 2 Jiaiy
2 Zealull 2 laygs alis Le Alslall i

Al S5t pslae pgi

U253 I JSLER 35l (pe (3l £t 483y
A3l Aaludl Gud b deluall gllad
SLualf s guove g Ayjlous M daiall platylg
Ak ¥ AlLeall s gont 1] 20LSNL Ao livall
248 Wlaally (oo gSmnt! Joall 2 dof 3351
padsi sdayg )Yl By Ayl
plat! Olaiil gugyi pacy wiSlalat!
e o e MR le AN Byally
Sliaent! 2 Logas Bl (gl

S Mg

Jotag ST (o Comdl Bygpd N1 18039
Olegrdtly  alaadiy WOLGalt  Jdud
Tty wbddl g day SN Aeliall
i g 9SI Mj.\c}b’- ‘",.ﬁa}n@ﬁ-&u

.w&*&‘@l’mﬂ lﬁb.m,.‘&“

FAPORT RN R T VIR
"wwgld @uul” 148 Jgl

Caculy SLd Jgf Ayjlaatt Bgp 40 Cuitis
Byp e B L' pariie (pade gusls
daydadll Wied) 3ylhy (e (plies jguas
dcgemmag slpantt RO Hlad (ulaeg
Zoydaat elall Awwdtly cdosliall Fgps
(ro S5S1 38 5liiayg (sLe 1gS) sltly slyestt
ougiiy ol slin 2 Cealu g 50

Al Al o | pdasd ] L ot 1S

e 3 e M 3gdatt O o LBY (5% g
2012 2oy 2008 cns lelintt coven
stte 266.6) Ly 0selisi Leiesd il

(¥

G Bt kit OF G el ity
bt aalat! ot Blaatu lgiew S @iiu
Lo abat! Olgutty 2014 2 aaviw
JI 2 Lo gunn (BLESYT 2 % ) paZas Y Sy

dundd e Juo pa9e 29 g pde

Aysgacd! okl Adious
JAiwl Jujggilo 31
duclinl dyaoll kny)
roloaJly &Ll

puloe )y Aelivally 3)laill yujg pol
Aca Glalies dueliall ol 4l &)l
e S 5 e >3 01358 (3 (520 93 2978
pardl fude OWgliell emall lalf
ploutls 2oL Ao lialt Al day y JheSiu!
Allen ¥ Lginlue #15 illg- I 25t
Ogate 31 deis @ ptatly - 25 gute 48 g

i 10 sue e g,

doyy fal JleSiwl porddt Gy Jodiy
Garlas pledtly ZolM deelualt dpatf
ol ae lglayyg il yobapt) - plantt
Sl G @ o £Lid| Sle Jaidn g (Slal!
Slilexy Gapdall 35l pliady wladl st

Al Ceolil dasd Aoka yon

B S Ll Ao
aclunllaalgi 6ac csbanj

Sl8gaa (e Hlat oty Lo Al oS e liat!



acli S0 o
"aJ jlgio Guodig duuslio
Lnjsehni“clga
ugdlo 62 Jalei éy jlodiwwl
duagcaul) jliga
"duoliiall ST puls Aetite Conyle
B pat 2 el B slaial (1258 (puad (Llys2)
Y93 Ogte 62 I Jual Silsletialy duagand
w92 Jhay Hgute 232.5 Jalas Lo ‘_;" “_,SJ.‘,.‘.'!

-Jate 500 411,38 $.ad3 (el a9
e & 'ulygr' AS)lie I IS slag
Aa LIS (Y Bt AN Ducliialt g it
Agleys "Ode Ao Gloliey Auetiall Huatd
239 Barll OB O GBS S llas
o8 Hlad Cod q.sa’a.u." dclially 3t
Sid B ity 23)leTe Aiells Audlie Aelis

Rugyad) FLEY Gos Abiwes Bl Wil
Reeryvom ]

2 unigh HLaiud! Juile slegS Olilgw pudy
oo Laye "dige" B pelualt jazud 3yl
pepall (o yaiuly dgamalyg lgloling delait
poca gt ClSgcws Ciled i1 A sleliud
(st ABUal pilim g Ok sld aladt
sl dasy ddiall oniSsd! O¥gwiSy

e Lyt 3La31 g yatally

e rall ol B Ofyleiiu ¥ (5 It Juile ciaty
W Ggste 52.5 (o golsD Aletiud
196.88 Jstas Le ‘é"l ¥ 9 Ogate 62, ‘.’SJ-.I."‘
P25y Jhay Oaste 232,59 gagau Il Osste

.ot 500 21,81 Jae 4o ,8 O slefiwd ola

oigd AdgWI Mgl (pe BpuS Awd LBy
2 4Bl At 5290 O 2. dashally CiloLiuat!
Aleiiu W (4o 5ol 0ld iy quidsti Jgs
Lls (s peTuatly Cpuoliall -lalal Wie-
J9d9 aSlall 2 Ol ol Ao ol 3l cllalf
.4zl

Al Laes il ot tas o ,Si
Ayhy pddl N Asluall dusgadl diileglt
51 2 Aeliuall plladl (ghgamt! seuill Auilay
2 dacdall Cifg A0 Reliiud furu )iy (3)1st!
las 4 gl Lgiluile madaad Gyl (e ASlal!
Al Sl (alesdd Wajleliuty Joudl
(>0 4o gezne @udl Y| (Ui Buigg Auiditly
e gl 1 dueliually Aysleiud! o il
4l cSHLa Euo (Jlea N 3la)g (o peliud (gt
ks et Cilgant | (pe tatal!

Gty 53¢ Mg alatt afgtl (63350 Jlea¥
asiadly Al gebiy I (pe Apal
(o ALBIS way pluall Jeo @odiy dyeliuall

Aat) A5 gall el po S

loalipy Rall) ol & Aslal)) ety
kST 1pay dueliall dyslefiudl o yalt
dygualt SliGg o plalall Siga) (Jo MinTuwt @udi
(M| (ATt | B gomisns aiondl oiedind | 103
(uapdt JLalo DAY 2dls 23381 Aedall Sfylaats
B Olalo (CouSall) Zawill jud slowul!
Sgaall UL dals @B g (Ogone) Bl
@ yuiiall p gt g3V (yo Adad] wilidal| autait!
LSS wiafgll eStall daSte (Jilatt gla
ot by (Sl S S S it
aslaly Cu i gali s bl Gy Aelaitt O
duoliualt AS1padly Aol gualiyg «ilydal
Olulully 3laxi gyl galyg dusdst!
aual Wigaell maelyy ducliall Olubuddly
Blowit Gleglas guelip (of] Al dgelicall

e Liual

Eoldtl paad Adate dulps e (mas CadSy
Cnigm C3S o0 pgpden Sio dyuand) ducluall
J9s Sgiue le 3y Jo¥ pliy il dyguall
Ggal) Aed O M TBY (glail! uloe
w8 g (gagaw Jlyy shebe 20 zoitf 100 2 duanidintt
&1 2009 plath I3 dasgacdt Gaudt 2 Juoy
3880 yglaitt Luloe J9 Audy 29 (3lo 4200
Sl Juse OF y1,30 o &) 115 puiie dite
S 2014 platt 2 &8 gt % 3 4 iz
Jasy dite 4869 LM Wsgaud! Gaudl pes

Lils 4498 &y glait yuloe

(gt (TSt 1553 93 968 LY g9 it Laly
Vg 5 yubio dy Alelatl (g9att Oldiate o L
iy drde Ll cullally duols Sfslge catlads
ska it 850 o Ll sty dtiuattt G sko o
(g (o (1 gaLe (o (o3 Dhuntl At G guatt
RSN Ay dagia ¥gs Cadhe 5 Resdsg

.‘_,S)._,.n‘bija Cnadhe 8 st A

AGLAN Cg930 o Sidul aa SIS g atly
J98 Cu) ey cus ¥ Lealu¥ suaitl gt
Ala¥! ASIGY  oliall L3 gucalt
ity -pudant! J93 & auly Glad o pusing
90 6 dazd g a8 10 (e R Gyt g

.
o

@l ]| et

el p sl End

€
Jual
cbga

8Ll . .61 podl Jor” eguuui 8
"6y29
6y Jlodiuwl yn 8 :"Elga”
Glageudl JALG 6 jgamo

"asoliall G LaTuS pdst Aetate’ S
BT 3Lt Jas” pomd Cldlad 2. (clisa)
ASLAL Lot e 2 @l gt Bouus
Olssal! (o 5asS 3040 yudaomy cha gacall Byl
oo B! U1 (A8 p ABdait) 2 s gaalf
Aeaiil dudas 2 51,0 AS1 8 e Byg s Lgny
2 5989 yugele ygs cuall lgiiiilueg Aasliazddl

el Alec jujag (il gt sLaiB¥ Y b,

et 3ylsl 2 Aa b Cyes Lin Auntiglf oy
Sletiudl L Ramsllly liga & uatt
aleliatl Olsie cod Jes Ay —duslualt
T Buge Lkl (1258 Rualind! IR
gt BSLatl B pluctl Lgd i ¢ o gasatt
piait! O¥le 2 Awcliall (pgdslediul
Ay lalliad) (o pat) dreal o A2BIS (1NN

sgelial! gladily o940t A yuatf

Slinbio gos 2 "uhisr' 393 oM s o8 lady
(o geliuall Hleiiudl 2 SLE Jlead
o2alaily copuit melipy jue Geud IS
by se Adot] Ggudl (o Olaglas @auddy
Ol y3de @addly dclivall Blgwdl Gleglas
(il pedintl dalalk Ayuowe Aclic aujlid
Ol yidlg A8d! (gautamtt Oluudys Mue| SISy
Olutsuidly Aduasldl gguntt Olulysy A
I e ultyg (Fgwdl Slulyyy dwellazty
CSliobio das g (o lival! Hleliuwd (1o, ool

wn
(@)}



57

@opeelfira]] e keftl]]

Guy—cll adallicas
dulate aljlj 9 "eliga”
i)l ddio,

3L SAY gadindf Aataie (i Cyghaid sltol B
AShatly uuaalf 2,85 (Lse) " aelialt
- hh’& uﬁ"dﬂéﬂjfu£héjﬂﬂ"hﬁ“
pedd! 35lsf e S2eld! Oledu (il
ABlatf yus ()l olie uitiglly (oliall
e ol A Saiul ddlice Ot —detatly
2 Gycuotly dawgltl dueluat! olati e
2 dedalt) Oleudwy ayyaill (miwadll ddlaie
Olebiuall daugiud illy (Aall gedll Jlowe

~Oglaltt (pulono 93 2 Al g9 3 psiaal |

A,ath st ae (yeldS slaY Wac udy
Jealt SLIT ALELE @uaatls deliuall 4yl
el JSlugy Glaly Lo 2. o )5al) (glailly
LeS . policall pliaztly dlelalt Clast! pumdiy
2 pilat! Gleols plaiat 3030 I 5o
Gle  Lagdglt  Walise delio Glellad
el g 2 a1y cpud | ailias e (ugila b
- @MY acualy dud yolf pslontfy ddiiial! altly

2 pobialf oudas I liga By 4 pauly
w' La 58 45 ".A." (W WA (Y ol “Mﬂ."
\:.J.dt pad LS (adaugiliy 3 piiiall uhuu).o.\l
pady GUIl QUM neud) galiyy (e Suaie
Jadsy Sy = Meall dbline ded Ofd Oleus
Aoty A0at ALl (pe aileall Jigal duts
dud Oluipn sliely det Sl udEitly
Agilalin @AM Co it 1,381 Ao
old! S MGl Juldg AudLa 3aky) (peds Las
(o 98 98 Gadat ABLat! plusuiud 5o laS a8 5y
3390 | ruumd g At dild 321aSH s IS
Aoyl Cppusy e ISH JdaTy dualin
ol a5 dueliall Glatsat) adaiysylaly
2 At Ogat deld] cols 1 diadl Sle
Byl 2 Lesw ¥ @2l Aucliall S
laily. Wlall alusdiuly delual! Slatsts
slastt aBge pilcelt ot euadl Ades
dgelial! Clileally Glausatly (3215419 ildly

.@'cm?‘&}faj

polipy (e Adabat) Olutyud! crenlu udy
40 ot detait! Lgiyal S —ial @eudt
a D Crgtat®l il Jay Al B Lnticna
9% 30 - 7 o 791555 Ay A3 I Mgl
96 80 - 25 i old) IMGIul o st
Ay SN 2 BLAN (e Jdatly
9% 60 — 10 iy a5 3 awsdig 90 80 - 4

olle] (8 &l "elyga”
rolc)l adio” jilgay ¢ jilall

“auslical! SyATLN pdidl detaie” ESHE
2 platt giie il it oSe) 2 (ssa)
(SR ants el Sl 2 2013 "patsasy
Bia i Fapeses LA Jia Sls Bus
2 s Jour G Ryledlt GleStalt
3362 Wy adlly Zylially jglaatl (e Cilollad
Aaailly WA Olataitly Al st

puas il Aylially Cilg sty

cre Lile 3,081 "platt p3te” Aede ydad
Aalie 53ia oy Aty 36 228 g0 41 colarys
plutt pllad 2 IS5y Bagoudt |puudl geied
Lge g3 (po Buom 911 535lant | Lg] LoS (S Sgiiaa !
el CASIgLull Cogual lo sliy gied
2931 25788 (0 JS (30 Ral%e Lt Crally .dazh
Slubudly  Slulyad! e Olepatt
5kt Ay8 (o Cnliesy tlysr 2 duslicall
(oS gt 93 B B lan |yl il s
Crlonci 328 dulyng @adS day SledMall ol
Adlalt pulall Gudad o ooty e il
By plalipiie 351se Chgse sat Lady Adsluvelt
e e
guol  thdn,dl Jlesig dawg¥i @adt L
g (o (ulan g (g (ya 1S3 38T O gt
oy it eyt o Hsdaly ey pleia¥t
Juolgit| SIS Lgitumt 31 559380y @@ 30
SASYI S35 ¥ Ay oM SIS OF 3 o laion WY

" S plaatly tay Lo B 39ty 15805

3yla)

cabisne (o cltgie 3600 cpe yusi et jla us
CleStall sy cugail! & pdsdl Jga
ol le Jaamtl LiSH! A1 dy ket
:I'NS 3,5 pe plall gite jilgs cuatledy
lehaiul Cpal I ddgudt Sl
EOEL e sty ol it s 2 LESgiuf
LeS (450 (IS 23 35LaH it uguiomi! Apuasmitd!
a3t elS,AY (e dogese ae ialled
lgatery @35latl Slaiitly ayyaidl Oligiuce
iy yatH (b cha3F Lo yd 530010 SlaMall puiad

el it e gt guan 531 33039 Lgs

alallug) ccgyjol
2loillg jlodiw U éuy el
el

AAetLuSH Ay pall digl anbive puloe (me
(pglo it oyaag ¢ AAAID" Lotyjh stanyty
plat w’m o83 e G dase LY
z..u“. 2 dyelisall Gleg it plladl uobutl
Lty fittign]) "acticaly SIPE LR MER]

uuﬂ'wwwémmww

sslall datlad e gy3tt ST AN sy 30
Cpall Clog i Jlove L. Joad i1 digl! sl
S pud Leaaty date 33 cpe sasi nia St
slal Gudod (yo OIS Al CiSe 3 yuS AiaS1yT
S A0 s alaTt dumu e 30t LS Lutin (Lo
alaa¥ B0y Guguand! ATt S 2
Jloe 2 Lo guas gt telai pe el Sty
Auludl Olattl B A sLasW GaEsn
sl A patt Jgadt (s Apala¥ alutl Jaly
(AN W Jlowe & Rl e JalSS
slaas™ Joult dcwatl LG (ye Balaiw¥ig
a3 Jad udy Lgand 3,815700 AN 3,00ty
SheSw MY G palt Al 2. dnlge adgi Jd-
dobut! plall cna¥ cuate —oiy3M sl
Styg B Beluati e gyt pllazt

pall ShleY) Algs ilalge (pe 2953y
Aaely (po Aiselntl dislgs JB a3y Busat
dele Bald cuolie wlily S s Glawgs
AalalB (934l deludl alalt el Lgie
et Joud Oolailt ulot Aelall Ailedls
@ald g Olluostl sebudl JSglly iy yall
agll 3y 2 OhleiiudA alalt  aally
2 gune gag.lote 21 Lte uy538 220 25003
Auonadidly 515l M drass )1 Slandl (pe gl



Gup—cll adlall ond

Jlocill pghnig dlyanll drisil cilyghill dusligo
. J6noll g iAlllacsgs Glni"elga'
Wlogleol Jognngdl Jumiuil

Gl oolada ¥l adeNt Wlugy ASAN gty Aus
liadgs 2  Le¥! Cpar lth 230 OF Comag Sebd |pead
PETPCY

Grdsn o 85 Jlas¥H Bylaf & il OF Judall yiely
Begiantf Sl Silantintly Jloa Wy puugilld (aBgtl aianst
Clolaatf (1 Aows o ST Aidadnl dolaitf Lol 3313 ,2 9381
2 ()9S 39, ISIN pBgalt Lgasen chlini O Lullaly Aatist

gt Jgliza

Aallo 2 Aelailtf gy (oo Jaadd gttt a8 gl resad sl
RRot ey LeS OO Al le Gond! OIS e il
Bijaey pluSIud! Mg dgaly HAg Cuus Ore Eiealy
ALLBYY HLaS Cpadiiuelt pds Lo Badale gl Sledlay
iSay Les (A ggu Zaliatl pgilabin! i LAt duawsdl
A1 Olaglall 1 Cpadsiudl Jgmg Jaguls taga pl3al

Agie gty

sl pliad aglad e elyga & Cibe ghat! A 3fa) Cibas uB g
(Content Management System)sssi ggise
St Sl (g podt) giol ooy 5a5aly e (38
&3 A1 ABIS Sy gomall (§3S oo g3 giawaS Cibily Susls gy

st e Loy

(gad go (dliga) " s bivall O it MY sl Aatite’ clte]
oulant 9331 (591 plain W1 (ala le wiiatt Sig ST
2940y o pdad A ga) A guitly L pie 2 p gl il (GiuH dalailf
Oglailt ulome J93 2 Zeliall Oiiyl)y £MMSy ult! slinel
2 Jaud Oglalll pulont Zalalt Aile¥f Jlesy (oomdint!
de (p Jajall due 3w delaiell alatl cnadiy A alt
draugiy astad o pal,ll tlage 35gm ol B i3y o Judall
Olellaat! JUaid Ralist! dually dysldiu Lgileds C¥flove

.aals

o olgill Jrguill (g SN aBatl wauad Byl iy
Crla glatf Jabil (e @giiSiad g oamubint 1y At OLASI 2. cndetatt
et Cila o) (egdlS p 8 (nag Crtuelivall (p (glatll ja3a3g
Ayt Aada¥l LSigeg delail! psldieg Siilaily iy patlt
Aol g ,S38 300t el g OlaawBU posshiie g delivall Liliaz,
(o 435S ofgioe 51,31 lgalige uindg o sla Apesly liga

Jlea¥ o glatt Loulu poliatf

O "tiga S Aladt cya¥ Judall Gujalt we 3ud el
15 A 385 JoF1 (Jolge Bule Al el yuidilt Ao
9o Lo paalll Jilugy Gyl iljig 0NN mbiaie ue
Jalafi redlisly o Baataitl Ly el B o Had Sigatn et
Bl B Juolndt ity ey G Lail il 5o SN
L 51 93 ATALS (i Blaondt daad O B w53 SN partiniaun

58



leas b 9.9 L) ol g dcby duwieS VAVE rLﬁ‘?—;)J—P ‘éﬁaj Py g d}_,.-“-UJ]aSC.’.......aE’
Lidl paasy iy Jaadll CL‘:..b Aoy BlaseNl sldee Jois Jg ] s i s Il slbladdl

R ON[ P C,\)..»RJ\ S8y, Ay 2l bty Jlacdl o dall U1l ST 81 gy f\"."”
Bys 8 Olgian Gdos Jo (”Mﬂ" a-\ey‘) Lalaall as ol L..a.UL.‘.'.,ou.A@)..i..o JS ey

AT SN [PURPUS Sy N FA PIENU ST cyel R SV CHC RO PSR PR RS I R WS FOIESER PP
-Ggizll gay Vi colas Lo Js

: Jﬂﬁ—‘ll J—|=g
=1 Qatar Petroleum mm=

www.gp.com.qa



ity reached the level of 2 million tons. The period between
2009 and 2011 witnessed a dramatic increase in the GCC
countries PX capacity fueled by growth in both Asian and
Middle East demand for the product. It is now at the level of
almost 3 million tons following the new projects in Saudi
Arabia.

GCC PX Capacity Development: 000 ton: 2008 - 2012

2012
Estimates

Further PX capacity is expected in the GCC region when
Saudi will add 700 thousand tons of capacity by 2014 and
the United Arab Emirates will enter the PX business with a
1400 thousand of capacity in 2016.

GCC PX Supply Demand Balance:

The GCC region is a net exporter of PX; it exports more than
70% of its production currently. Saudi Arabia is the only
country with value added activities in the PX business. Ibn
Rushd, SABIC affiliate process its PX into PTA and DMT for
the production of Polyester. Other GCC countries, namely
Kuwait and the Sultanate of Oman are exporting all their
production.

Conclusions:

@ PX world industry is a growing industry and is linked
with both fiber and packaging industries. Asian
market, led by China is the controlling factor in PX
industry.’

@ Despite massive increase in the Chinese PX
industry, China remains a net importer of PX. As
such any new capacity in PX or its derivatives
must eye the Chinese market.

€ GCC PX capacity is on the rise and during the last
two years more than 1 million ton of capacity has

espelliom ] @ygllett]

sl palallcad

been added. Saudi Arabia, Kuwait and Oman are
the current players in PX industry. While Oman
and Kuwait export their PX production, Saudi
Arabia owns downstream industry in Fiber and
Bottle grade of PET. The United Arab Emirates is
expected, by 2016, to enter as PX producer with
more than 1.3 million tons of capacity.

€ Kuwait and Oman are exporting all their PX produc-
tion. This indicates that opportunity exists for
downstream venture. Both the technology and
solid partnership with international petrochemical
companies in addition to the feedstock are
available and could be taped for establishing PET
Fiber or Bottle grade production.
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Global Market Outlook

Supply: PX market is strongly related Polyester and PET
resin and fiber industries. Recently the capacity growth is
not keeping pace with demand growth. Chain is the control-
ling market where its textile industries are cherishing the
demand for PX. During the last ten years, PX demand
lacked the installed capacity of PX worldwide. By 2007,
world PX installed capacity reached the level of 36 million
tons per year. Capacity utilization was high and demand
almost met the production capacity. During 2009, and due
to world economic decline, demand for PX stagnated and
the capacity utilization declined to less than 85%. However,
as world economy recovery loomed in 2010, PX demand
picked-up and a number of new projects were planned.
During 2010, demand for PX reached the level of 30 million
tons and capacity utilization exceeded 92%.

World Supply Demand 2005 - 2011

World PX Supply Demand

2005 2006 2007 2008 2009 2010 2011E

= Capacity (Million Ton) k== Demand (Million Ton) w=illsUtilization %

Source: GOIC Research

Demand: World demand for PX is rising and it is currently
at 32 million tons. Region-wise, China is the dominant
producer of PX and major consumer. lts PX production
grew from less than 3 million tons /year in 2003 to 11m
tons/year by 2012. Despite this huge increase in China's PX
production capacity, China will remain a net-importer of PX
over the next five years due to insufficient PX capacity to
meet PTA and Polyester industries demand. The Middle
East is expected to continue the role of major supplier of
China’'s and other South East Asian PX requirements.

Towards 2016, it is expected that growth in demand for PX
will further outpace increase in production capacity which
will result in a tight situation and price increase. This will
trigger additional plans for expansion and revamping of

existing plants. Middle East in general and Arabian Gulf
countries in particular will be the most beneficiaries of such
development. Most new projects will be in the Middle East
and China with little or new investment in PX capacity in
both US and Western Europe. UAE is already planning a
world capacity for aromatics complex with more than 1.3
million tons of PX capacity.

PX New Capacity Addition by Country

Major New PX Project under Planning

Capacity 000tons | Year Expected

KSA

700

2014

UAE

1370

2016

Korea

800

2013

India

1,800

2013

Mexico

480

2013

Singapore

400

2014

World Total

5550

Source: GOIC Research

PX Prices Development:

Despite the fact that PX industry has seen a dramatic expan-
sion in capacity during the last two years, PX prices and
margin continue to remain strong. This is attributed mainly
to consistent growth in China’s Polyester industry and to the
fact that cotton supplies have declined worldwide.
According to GOIC research, US PX current prices loom
around US $ 1500. In Western Europe, and during 2012, it
averaged around US $ 1500 per ton while in Asia, and during
the same period it averaged below US $ 1500.

In the next few years, stabilization of PX prices is expected
with a new expansion in its production capacity worldwide
and in particular in the GCC region.

GCC Market Outlook:

Supply:

Saudi Arabia started its PX industry in the late 90s with a
total capacity of 328 thousand tons. Kuwait followed in 2009
with a plant of 821 thousand tons. By 2011 and after the
Sultanate of Oman started its first PX plant, with a capacity
that exceeded 800 thousand tons, GCC countries PX capac-



PX Applications

PX is one of the most important chemi-
cals worldwide. It is a precursor for a
number of important chemicals that
produces fibers and resins. More than
95% of PX is used for the production of
Pure Terephthalate Acid referred to as
(PTA) and less than 5% is used in the
production of Dimethyl Terephthalate
(DMT). Less than 1% of PX production
ends up in the chemical industries and
is used as a solvent.

PTA and DMT are primarily used in the
production of Polyethylene Terephtha-
late (PET). PET as Fiber is sued in

textile industry; as a resin, it is used in
the production of bottles and as film, it
is used in the packaging industry. Due
to these facts, PX industry development
is directly related to the market of fiber,
packaging and water bottling
industries.

For PTA, PX reacts with Methanol and
for DMT PX reacts with Acetic Acid
Methanol. The tow products will yield
Polyester Polymer which is a precursor
for polyester Fiber, polyester film and
Polyester Resin. The latter is used in
the production of Polyethylene Tereph-
thalate bottles (PET Bottles).

PX Downstream Industries

Acetic Acid

POLYESTER
POLYMER

PET Bottle grade: is used in the manu-
facturing of bottles for soft drink and for
water bottling. Current global demand
for PET bottle grade is strong. However
overcapacity and increase in recycling
will push prices down on the long term.

PET Fiber: used in the textile for
synthetic fiber and is usually referred to
as polyester. It represents 60% of the
world PET polymer production. Market
outlook for PET Fiber in both Europe
and Asia is suggesting increase in the
resin prices in line with continued
increase in its feedstock prices, namely
PTA and MEG.

PET Films: used in flexible food packag-
ing and thermal insulation. Demand for
PET film grade will be driven by
increase in transitional economies, as
well as brand owners' interest in PET
environmental benefits. By 2007, PET
film grade world consumption is
expected to reach 19.1 million tons
growing at annual rate of 5%. Hence the
three grade of PET, downstream from
PX, are expected to form a good oppor-
tunity for feedstock owner in the Middle
East in general and GCC countries in
particular.
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Product Definitions

PX is an aromatic hydrocarbon based
on Benzene ring C6H6 with two methyl
substituents CH3. It is one of three
isomers of xylene, namely Ortho xylene

(o-xylene), Meta-xylene (m-xylene)
and Para-xylene (p-xylene).

Itis chemical formula is: CHy,

Its structure is: CH3 CH3

Sometimes it is referred to as P-Xylol
and 1, 4-dimethylbenzene and gener-
ally reported as PX. Under normal
conditions, PX is a colorless liquid with
a density of 0.861g/ml. It melts at 13.2
degree center grate and boils a 138.35
degree. In terms of its solubility, PX is

insoluble in water but soluble in
dimethyl ether. It is PX is considered
harmful products and completely

dangerous as it is lammable liquid.

Production Technologies

Naphtha is the main feed for the produc-
tion of xylenes including Para xylene
(PX). In its refining process, naphtha is
dehydrated from low-octane by break-
ing its molecules to smaller molecules
: into high-octane liquids, and then
i hydrogen is generated. The high-octane
liquid generated is referred to as

-

.
reformate. Reformate is then fed to a
splitter where reformate is split into
aromatics stream rich in Benzene,
Toluene, a C8 and heavier aromatics.
PX is the most important chemical of
the C8 cut and its production involves a
number of steps to separate it from its
other isomers, namely m-xylene and
o-xylene.

It is known that isomers of PX have
close boiling points as such their
separation through distillation is very
difficult and cumbersome. Bets method
for obtaining PX form a stream rich in
PX is crystallization..

By: Ismail Elshafei.
Engineering consultant
Member of the Energy Institute (El),
London, UK
shafai@GOIC.ORG.QA

Different technologies are used for the
separation of PX form its isomers. Prior
to 1970, and due to the fact that the
boing point of PX and its isomers, it
was not possible to use distillation to
spate PX from PX rich stream coming
from Xylene splitter. Crystallization
was the only route to obtain PX from a
stream rich in PX. Thanks to UOP propri-
etary technology which was discovered
45 years ago, UOP process uses
selective solid-adsorbent process and
it made it possible to achieve more than
97% yield in PX recovery.

Aromatic Complex showing production of Benzene,
Toluene and PX: Source: UOP
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