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Jsanll Gy LihaS (UMO) Aallaad 35k sl 5 JS < il LS il (3 J g2 A Aails
A agll s GadAuY) (3 5k 5 Ay 31 JieY) (3 dal) ) Adla) a5 IS (a5 eSH sl gl e
Gl 4 e ) claiiall Vel sad 5l Gl gy e allall il elld g ey 1 485 2y
e lad) Gk Ge aladtu D AL 4kads Glatiie N (UMO) disad s Ssll e Caaa )
daxie g Lol 48 pee dolia Ll g alodinly Catdall Jasw gl) s g el il cdlelal]
I ALl ¢ ol sall 5 ISl e Jala e A8 el dn agll e 8 Laiil) dlae 3 Ll
L Gve Al gl da (e Al anlis
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sdolaad) sl -3
s ) a8 g cliall -1-3

g i 55 ildass (10 (UMO) ASlgianall S jaall 3 3 &g ) e e Cxad
il gl Joadl A8 o 5 iyl Baad llgunall oy 511 8 5 g (AAS Lge ) il IS jaall i
D8 (A G i s liuY) LS el Glamy 5 aleall iy plall (any Sl 430 )
Ol s
138 )l ey 3 485 -2-3

D e Al 5 45 Aila s cy j die e Jpand) s dlaall o2a (e Caagll ()
Oy i 5 ¢(Light fuel) 3obakall 446al) 4355S 5 hael) ol gall g oLl Jia ) 5
il Al A8l g S5 sl s slall SUT A Cus (%2 200) Aol e )

(B55% 1,5) e du

ol Al g a8 il i) g llgiudll gl ) <y ) pallad aal (1) dsaad) 3 o
aladiuly Galaall (e Lol gine a7 23 LS (Standard) 4obes dilad 3k (385 Ul (1
[22,24,25,26,27] Osalall (e 6 3385080 (g A pabiaial) e

38 A 5 ellgiudll cy )l paillias aal o(1) Jgaad)

Property value Test Method

Sp. Gr. (d4*) 0.8933 ASTM D 4052
Conradson carbon, % wt 2.1943 ASTM D 189
40°C cSt 122.64 -
Flash Point (Open Cup), °C 196 ASTM D 92
Fire Point (Open Cup), °C 248 ASTM D 92
Pour Point, °C -19 ASTM D 5985
Water Content, %Vol 0.6 ASTM D1796
Ash Content, % wt 1.485 ASTM D 874

Metals Content, ppm ASTM D 4628

Na Ni Pb Fe Cu Zn Cd

1.18 | 0.99 | 51.14 20.21 8.95 | 51.04 0.38
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£ AN cad a5 e eyl e bt Ades -3-3
Al sl 3l A bl Jii Gulil) (e e giime 80T g plali Bas g Caaddiul
Se L Jpanll (Ko a3l i g ‘;Ji Jd @\_uj\ Clai g (B2 ~ 10) '&\Jﬂ\ sl g

N

(0.36 Wt%) 2353305 (200 —263 °C) Jlad) Jlaa 3 1iudl 3 g g Aikad |

) Alaall il e Aadl Al e A Ay Ail e a5 1Ay 5 Al o
i)y (el g sall lariall sie Lguna (263 — 565°C) Lble dlas 2aa g (8141
(2-ds)) L

oo 10) &1 Al a5l e AUl Bl ¢y 30 A ol dilee 0 1(2) Jgaad)

(&)
Method: ASTM D 1160
Vol. % ACT (°C) AET (°C) AET (°F)

0 114.7 263.4 506
5 213.9 384.5 724
10 240.1 415.3 780
15 254.1 431.9 809
20 264.6 444.1 831
25 273.8 454.9 851
30 281.7 464.0 867
35 289.0 472.4 882
40 296.0 480.4 897
45 302.6 487.9 910
50 309.6 495.9 925
55 317.1 504.3 940
60 325.0 513.5 956
65 334.0 523.5 974
70 345.1 536.0 997
75 3577 550.0 1022
80 370.3 563.9 1047

81.8 371.7 565.4 1050
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Jsaadl) Lgaa o 4 310 dakadll 2] A 61 Aallaall 4 ) ) 5 dpamna) Aalal) 45 ) gl il Lol
:\TgLu_‘ Caziad ‘f\l\ <y ) a_u.c P 0l § c(80 %W’[) Y dalasl) oha 293 3 u\ O LSJJ\ (3_
caidall o ol s g paed) sl

Al S jaall @y § Aie Axllae (e anall s S0 @il 2(3) Jgaad)

=
Substance Weight, wt% Yol % vol.
gr ml
Used motor o1l 180.805 | 100 | 202.4 100
water o 1.685 0.93 | 1.65 0.62
Light fuel (200°C) 0.637 0.35 | 0.75 0.32
Vacuum distillation cut 178.483 1 98.72 | 200.0 | 99.06
Light fuel (200 — 263°C) 0.646 0.36 | 0.75 0.09
Used oil cut sample (263 — 565°C) 144.303 | 79.81 | 163.7 | 81.04
Vacuum distillation residuals
(+565°C) 33.534 | 1855 35.55 | 17.93

(7-6-5-4 Jg)aadl) ddain e (b 5 4y lxall (3l (385 aaa dakadll 2 pailiad aea

st 2(6) Jgand) & sina 2(5) Jgaadl sl uhadill o (4) Joaad)

abiall (el ASTM D 1160
ASTM D 5291 ASTM D 4628 ] Temp.,

Element | % wt. Metal ppm % Vol. °C
C 84.13 Na 0.49 IBP 263
H 14.41 Ni 0.16 5% 360
S 0.52 Pb 0.07 10 % 404
N 0.049 Fe 0.08 50 % 481
@) 0.891 Cu 0.03 90 % 544
. . n 0.54 95 % 555
- = Cd 0.05 EP 565
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Property Value Test Method
Sp. Gr. d/’ 0.8815 ASTM D 4052
Sp. Gr. d;s"” 0.8823 ASTM D 4052
Conradson carbon, % wt 0.04 ASTM D 189
Viscosity at 40°C, ¢St 48.08 ASTM D 445
Viscosity at 100°C, ¢St 6.978 ASTM D 445
Viscosity Index 101 ASTM D 2270
Color 6.0 ASTM D 1500
Flash Point (Open Cup), °C 204 ASTM D 92
Fire Point (Open Cup), °C 240 ASTM D 92
Cloud Point, °C -5 ASTM D 2500
Pour Point, °C -6 ASTM D 5985
Cs Insoluble'’s, Yowt. <0.01 ASTM D 4055
Ash Content, % wt < 0.005 ASTM D 874
Mw, Kg | Kmol 480 (a)
High Heating value, Kj/Kg 46250 (b)
Net Heating Value, Kj/Kg 43050
(@)& (D)
calculated

O le ol Vi Lo g giai )3 Y Al cldie s i(Residuals) kbl () g &

B 25858 aadid () gl (AT (ke Leela il Sy A S el ol sl ol 30

sl LAy (4565 °C) glle Aa yn Ll dleia alaadl JUT & 35 amy LS
(8-dyaadl) & daun s lppailiad aien 5(33.53 wt.%) <

g1l caas pladil) el de Gailiad 1(8) Jyaad!

Property Value Test Method
ds" 0.9433 ASTM D 4052
API 18.37 -

dsoec, Kg /m’ 922.9 ASTM D 4052
Conradson carbon, %wt 12 ASTM D 189
Viscosity at 50°C, mPa.s 320.80 ASTM D 5133
Viscosity at 50°C, ¢St 347.6 -

Flash Point (Open Cup), °C 298 ASTM D 92
Fire Point (Open Cup), °C 352 ASTM D 92
Ash Content, % wt 7.915 ASTM D 874
Metals Content, ppm ASTM D 4628

Na Ni Pb Fe Cu Zn Cd
4.20 4.60 272 107 47.6 | 269.7 | 1.81
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s£1 A a3 lalal) oy 31 A&kl Calilal) das gl a9 agd) il 4-3

48 g gall 5 g1 all cind bl ddee (o Al G N CyjAke o Al ]
(= -3-3) sl

oo Blhias A8 3 (e o ) & e lia o g )3 s i) G gl -0
A i g adlieal go ¢ Ll Uail) aatl Javs g Jeldl e ol ga 5 (4 su)
(9-Js2ally) Ania 5

aren o addiuall g el Wal GpuatiBas g e Ul Cpa g one) Hle S 55 :(9) dsaad)

okl
Compound % Vol.
H> 80.9
C 8.9
> 6.9
Cs 2.4
i-Cy 0.5
n-Cy 0.3
i-Cs 0.1
n-Cs —

shldal) o sl) (A g )dgd) speasil) Ban g -5-3

-

(Laboratory 4welia caaidy yda S gyas g junSidas g aladinl o
A qe pSatlly el Jiluy JS 335 309 Jis (uliiudl (e 4 sias pilot plant)
Al @l Jall 4 slae a4y Jall Gl 33Y = 535 «(Dozing pump) ke
Gl Lagydll die el mies Gy @il dig SHuell o sall BiSag
Lbdag[27] base cladel jalaay Uld (e laaaai S Sl (Optimum Conditions)

(1-d8dl) (8 e go Jassaall Bas )
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ARG Lagu gl 420k -9 dlee (e dailill cy Hll de () 5]
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ol 5 A all g il 5 cllgiall
Bolallcla T % e Qg 01 A2
(e 3 e -11 Al daiae -3
Jals i ela -12 oy Al ghaud 4
C)l; 2 i ela -13 EJA\AI\ .J\JA.“&J‘O&.&&A—S
Js¥) Al il gill o) 8 -14 O il 5 -6
_@m\ @<Ll sl A -15 RANES Py
Aaal il el S slae -16 sl Jelia -8

:dand) 43y b -6-3
O gy spy A3 ARk Sy i) Jelidl 8 aasdll aaally gl g g
g dga g ac e U g 8as gl alSal (cae Hiiay o oo g alind ALl 3 gda (e it
Oe paldilly el 321 (70 bar) dedll () Cps s il Jla leaS 5 Ledaraa (33 )k (e
A8l 3aa gl o) jad 8 0 e gl (pasY)
Jaify Lol Lasdiii Cangy zoneal) e gl (2-dSal 22) oAl Sy
san gl (& (gl Jakm Ty g (2SN oW1 Caally Jeliall (i de gana
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Qe (z-d&iJ\-3) 0l ddas yuad g Jelidl ) zoxd e Gyl ey
sl Jd 5 cdapun ol dailiall AS ) ilala’ s Jagus 1) Janiit dplee 28080 o sllaall (38030
5% plaa (33 )k (e Janay g Joxill) 3 358 Alks Jax call 48) ja ay g daladiall o lail) At
Alllall Jledl 40eS) a8,
e e s il g gl s s saell €l dlee ot e gl) Jandit 48, )l
5 Hlall A ) il i (et ad) (b s gl T 5 e i g s )
Y1 i < gl
A gl A z el Gladl dags ol (ay 325 sie :(Catalyst Prewetting) dasw sl cula )3
e g g el ) i) Aagii Jagun sl 5 5) a A 5 @i 55 6y J ¥ ALl 4 g0 S 5 0l
3¢l s Tan Allad o 5 (gaauSY) JRAIL (S5 aaall o gl e Al (palaall O LS cdada
Alee Y ot 3el s ecm g ouel) O sa o) o La 13) Aoy i 53 o gua Byl el s o
Boallall o2a (adadl a5 5l e g2 canda il
L sbiy Loy 55 850l dn 3 by o3 oo g i) 3 Bassl) Jasay kil Al
@i Oiaana sl ada A jide juy delidl ) dae 30leS 7 j3e e gl fua
laally Ll 415 Adaal) 03¢n wyg (12 h) B2al cada il iy 5 (60 bar) V) Jasuall
Jelill 3 s ey ol
JSA Y (gamsY) IS (g daps gl e Aleaall (palaall a3 e 4al) chases gl 8 jiles
danad 2 3 Y sy Jual) iy 5le ) CSy 05 S0y AU ddlia] Cad Cua ¢ Sl
die (gl 8as gl Jasn ety 5 Ly )33 all a2 i (2 Yowt.)oe 48 < Sl
odasale JSG da LAl @ 3l & H)S Al @i i Laie 3,dlull ddee alay) &5 (60 bar)
S yaall 3 Jpnasl g 3l S o eJalaill (g5 50 JS Sl (e cilipe 331 (33 5k e
[33Tsthall olaall 2wy g0l 38 (36 h) el oy a9 0 jLis) o all
e Bas sl o2 8 o Jaa gl Japdiit Alee (e elgiiY) any ;dabedial) G jlal) 1A% Ay 4k 7.3
Cuny aane (3030 alSa dadl (4) O osouell A8 shaul e G g el Al g Cpn g il
oY) Jeliall ) algan Ji oW il 845 ) ja A 0 @i yls o 30U Jasall (s
Aol (I o gl g Jeliall 30 A 52 @iy gl (ady 5 ¢(9) a5l g 5ma 631 (8)
Oe sl Jelaill deliasl o) pall a5l lasey s Cpa s saell (e s (B 4 slladl)
o) Aia Bane IS iy 585 (3) e Ain o il (20K T) €3 02
Jeliall I Lagh 523 I (m g oued) s u 318 ) ga Aa 53 @l o s (31 (5) (A5Y) sl
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Jeliall diul (e & SN Jeliall g 53 g )35 (9) dasws sl Ak & e litll 55 s (8)
AL il i) ) 3A o Jafsall g aani s 480K o gall Jpusid (11) el 2 yuall )
(16) I 3l AaS uia (M dag 5i e Jai g8 il Sl Wl 55 Cun (15 5114 )
Aalall i pal 4 ) Ldl e sile g SU lea I Leie Slie 33535 ¢(Rotameter)
sCppaddinnal) Cpalaen gll g CiBAal) ase gl i g agd) el Alaad Mal) g i) -8-3

gt Laldie! aiy lgle Jsanll ai Al Bl Lo g 5dll Jas (10-dssdl) as

ool 1agd i Bae (e

o 3l Al Cadddll s gl s g ynell 5anl dglaad B da g 530 2(10) Jgaad)

Optimum operating conditions Value
Temperature, °C 405 - 415
Pressure inside the reactor, bar 58 =70
Space velocity, (LHSV) h*! 1.15-1.25
Hydrogen partial pressure, bar 46.9 — 56.6
H>, N m?*/HC m’ 339 - 340
gl 9-3

Ladill jilaa b A jaell llee 8 leaaiiune Las g daloall Juilus gl (g G 58 p2iiiad
(Ni ,Mo /) pssiznl gall g JSall Jianas A3 7piall Sl 5o ) Jalas (0 S i Laa DS
slhae) Ge aiiad S AN any) ¢(11- Jssall) (A daii 5o Legilial 50 5A 103 SiOs
Lab g (sl i) ailas
A il 48 38l siva e ((HTH 548) cola da jaa Ly -]
.(Procatalys or Axion)

A 5YI UOP 48 1 aia (30 525 (MCH 10) cila 4 yo8 aps s 22
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Property HTH 548 MHC 10 Unit
(Axens) (UOP)
Cylindrical | Cylindrical
Form extrudate extrudate
Diameter 1.2 - mm
Average length 5 - mm
Loss on ignition at 550 °C 2 max - Wt.%
Sock loading density 0.75 0.685* kg/l
Dense loading density 0.86 - Kg/l
Bulk crushing strength 1.5 - MPa
Surface area 160 213* m?*/g
Bulk density 0.71 - g/ cm’
Pore volume 1.58 - cm’/g
NiO 2.9 - wt.%
MoO:s 16.5 - wt.%
Note: * means that the value has been determined experimentally for
the lack of information. Surface area (BET) was measured using a
Gemini [II 2375 Instrument.

i) s ol e g 0] peaSil) Ales il 55 -10-3

a2l oS i apaat o L elgilaS i g il e e Jgeanll o s Jad) -]
4 go il 5 (GC-mass) ABSN Callas a4y Jlall Lal e gila g S 4
(12-Jgaad) 4
«Adila alddad
a3 Q3 aay g ccaidall o sl s g pued) Sl sas g 8 35l Jiul e LU &) gl aen a3 (1
Al Gl Sl s Ba e ikl ) Lehiad Caagy g el dglaal e Liad)
Glaladll lle Wlae Gadde) By dy gl clidadll dpe g8 Cuay dalad JS LRl Jlaw 233 (2
O g oSl g ail) 4 5 ) pan (B dplaall (8 gl dala lasally (pdal (12-Jgandl) (8 a5l
~Jgaadl) (B Ania ga 40 ) sl g ghall Al g Adlad (S e Jlaa ) 5 o(J sedll) Slalaal) g &g Sl
(12
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Caidall oy ) s g el Sl 3 5(12) Jgaad)
580 8 4 gum gall § 1) cind bl e Al oy 3 Al

(+-3-3)
Substance/Yield Boiling Value,
range, °C Wt%
H»S - 0.5
Ci-C = 0.5
C:3-Cy4 - 3.6
Naphtha (Cs—200) 12-13
Kerosene (200 —260) 13- 14
Gas oil (260 — 360) 29 -30
Hydrocrackmg +360 398427
residuals
Total 101.3 -
101.4
Chemically Hydrogen wt.%
13-14
consumed

sddal) s gl A gougd) ppesil) Lles gl gl galbad -11-3
~Jg2all) Leanm gy sl Jas gl s g pael) Hunill Al o5l 8 pailiad aal )
Gond) & Gislhag agh miie gl ¥ Tolaig readt ) cplasally (13
Alal) 48y Hlally eitall g Slal) ciliaal go (A )l8a (14-Jgadl) 8 Loy 5l 288 ¢y ) gadl
Operiind) (el ol ST 2y gl il gall s Candl 138 i A i)
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Used Lubricating oils 100
Properties, wt%
Specific gravity, d3° 0.8933
Pr.op.ertlfes of Vacuum Values
distillation products
Yield, wt% 80.0
Specific gravity, d3° 0.8815
Distillation, (ASTM D1160), Values
(°C)
5% 360
50 % 481
95 % 555
Catalyst used 11} Mild HTH 548 MIIC 10
Hydrocracking
Operating conditions Values
Temperature, (°C) 412 —430 405 — 415
Pressure inside the reactor, (bar) 60 — 63 58 -70
Partial pressure of hydrogen, (bar) | 48.5-55 46.9 — 56.6
Liquid hourly space, LHSV, h! 1.0-13 1.15-1.25
H, , N m¥/HC m* 339 - 340 339 - 340
Yield, (wt%) Values
H>S 0.4 0.4
Ci-C 0.32 0.4
C—-Cy 2.24 2.88
Naphtha 8-9.6 9.6-104
Kerosene 8.8-104 104-11.2
Gas oil 224 -24 23.2-24
Residuals 32.08 —
36.96 31.8—-342
Total 80.88 —
20.96 81.04 —81.12
Hydrogen chemical consumption | 0.88—-096 | 1.04—-1.12
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Products properties

Naphtha Values
specific gravity, di° 0.755 -
0.7575 0.753
Boiling range, (°C) 50 - 200 50-200
Sulfur content, (ppm) 20 max. 14 max.
P/N/A (%vol) 69/13/18 68.5/12.5/19
Kerosene Values
specific gravity, d3° 0.830 0.830
Boiling range, (°C) 200 - 260 200 — 260
Sulfur content, (ppm) 50 max. 30 max.
Smoking number, (mm) 20-21 19-20
Sat./Ar.( %vol.) 73/27 75/25
Gas oil Values
specific gravity diz2 0.845 —
° ” 0.855 0.855
Boiling range, (°C) 260 - 360 260 — 360
Sulfur content, (ppm) 0.022 max. | 0.012 -0.025
Pour point, (°C) -8 - 10
Viscosity at 37.8°, (cSt) 39-59 58-6
Diesel index, DI 53 -58 54 — 58
Cetan index, CCI 56 — 63 58 — 60
Residuals, (+360°C) Values
Specific gravity, d3° 0.874 0.875
Sulfur content, (wWt%) 0.045 —
0.085 0.045 —0.085
Pour point, (°C) 0 -6
Viscosity index 106 — 125 113-116
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Diesel produced
Test Syrian using
Standard | Catalyst | Catalyst
MHC 10 | HTH 548
o 0.820— 0.845 —
Sp. Gr. @ 60/60 °F 0.850 0.855 0.855
Color 3.0 max. I1—-1.2 /112
Flash Point P.M. )
Closed 140 min. - -
Total Sulfur, %owt 0.5 max. 0.025 0.022
Viscosity @100°F, ¢St | 1.6 —6.0 58-6 | 39-59
Pour Point, °C &3 =4 — 10 -8
max.
Cloud Point, °C Sl —6 —4
max.
Diesel Index 53 min. 54-58 53-58
Cetan Index 50 min. 58-60 56-63
S"madson carber, 0.2 max. | 0.022 0.020
owt
Distillation
(% vol. Recovery @ 90 96 97
357°C)
dlanl) abada 4

DB A 3Y Cptonlly 4385 &5 ey ecllginall 3 a5 Alee 1 Y Adajal) W
bl Alead Al Al g Lcad) i ayy aiall il gy S yasel s Ll
die S Clialges bolad JS 33350 ae (10 mmHg) §1—all <o a3
(3-Lldall) Leaa g
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Used oil sample
ds1>=0.8933
Conradson C =2.19 %wt
v @ 40°C=122.64 cSt
Flash Point = 196°C
B =719°C
Water content = 0.93 %wt
Ash content = 1.485 %wt

A
Light fuel 1 Atmospheric Heating
0.71 %wt 9 o
(200-263°C) e 200:0)

A
A
Vacuum distillation
(10mm Hg)

Vac. distillation cut
(used oil cut sample)
(263 =565°C)
Y =79.81 %wt
d415=0.8815
Vapec=48.08 cSt
VI=101
Flash Point = 204°C
Pour Point =-=6°C
Mw =480 Kg/Kmol
ASTM Color = 6
Conradson C = 0.04 %wt
Net Ht:Valu. =:43050 Kj/Kmol

Distillation residuals

(+565°C)
Y= 18.55 %wt
da15=0.9433

Vso:c=347.6 cSt

Flash Point =298°C
Pour Point = +6°C
Conradson C =12 %wt
Ash =7.915 %wt

Al 5 Al el agus sl s g suel) 5auill dlee 145N A jal)
APEgY (MHC 10) .L...u.n}“ ehiﬂ.ml_; .&Ué.“ Caat JM\ @.«: oe aaiull
'M‘)LGA‘AJ:’}‘E#&J}Jﬂ‘}w“b}ﬁ?—éi&“%})%‘

(4
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Vacuum distillation
products
(263 =565°C)
d41°=0.8815
S Cvo,nte'nt = 0.52 %Wt
Vo =48.08 €St
Mw.=.480:Kg/Kmol

Conradson Carbon: =:0.04 %wt

Ni:cont. = 0.16 ppm

Gas

Mild Hydrocraking
Catalyst: MHC 10
T = (405 — 415°C)
P = (58 — 70 bar)
LHSV =(1.15-1.25 h’)
Py = (46.9-56.6 bar)
N Hom3/HC m3 =340

A 4

H,S = 0.5 %wt
C1 = Cz =0.5%wt
C3— C4 =3.6 %wt

Atmospheric

\ 4

Kerosene
(200+-260°C)
Y =13 =14 %wt
ds*>=0.830
S'=30 ppm max.
Smoke P.=19-20 mm
Sat./Ar. =75/25 %vol

Residuals
(+360°C)
ds*°=0.875
Y =39.8-42.7 %wt
S =0.045-0.085 %wt
P.P.=—-6°C
VIi=113-116

A

Distillation

(Fractionation)

\ 4

Naphtha
(50 —200°C)
Y=12-13 %wt
d,¥=0.753
S =14 ppm max.
P/N/A =68.5/12.5/19 %vol

\ 4

Gas oil

(260=360°C)
Y =29-=30 %wt
ds*°=0.855
S$=0.012-0.025 %wt
P.P.=—-10°C
V- 37.8°¢c=5.8—6.0cSt
Dl =54—-58
CCl=58-60

Al e 3l Al Caidl) o sl i sue) il dlee (AANEYN Aa gl o ®
3525 (HTH 548) Lol aladinly 18l cnd bl dlee (e dadUil)
- Jaladall) Lgam g g b ghad JST a5 pall g Juacliil) o g i o al e ccpn gyl
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die (HTH 548) Lasw gl aladinly 8341 ¢y 3l Cadddl s g ynell 5l dolee 3(5 - Jakadiall)

siall T g )

Vacuum distillation H; =1.12 > Gas
products i H,S = 0.4 %wt.
263 —565°C it
G O(‘th ! Mild Hydrocraking G -G =0.4%wt.
SR Catalyst: HTH 548 C3—Cy= 2.88 %wt.

S Content = 0.52 %wt
V40°c =48.08 cSt
Mw = 480 Kg/Kmol

T= (405 =415°C)

P =(58 =70 bar)

LHSV'=(1.15-1.25 h)
Pi = (46.9-56.6 bar)
N Hzm3/HCm? =340

v
Atmospheric
\ 4 Distillation b
Kerosene, (200- 260°c) Naphtha, (50— 200°C)
Y =11.2 %wt. (Fractionation) Y =10.4 %wt.
ds¥°=0.830 ds*°=0.753
S=30 ppm max: S =14 ppm max.
Smoke P.=19-20 mm P/N/A = 69/13/18 %vol
) ) G il, (260=360°C
Residual distillation A /( o )
. . e . ] - (] .
: (+360°C) da'® = 0.855
¥=31.84%wt. " S = 0.012-0.025 %wt.
ds'°='0,875 a P.P.=—-10°C
5= 0,045-0.085 %wt. - V 375 = 5.8 = 6.0 cSt
PP 6 Dl.=54—58
VI'=113-116 CCl=58—60

M‘W}“@ﬁ?})%‘)ﬁ“&m@@d‘lﬁcm‘@ﬁﬂ‘w‘ u

(6l Loaim gyg ASLgiundl) S jadl) 3l 35 g3




129 wﬂ\o\gbﬁbkﬁﬂ\&.\y
190 232 - 2024 ¢ samdlly galal) alaal)

RN PRAVON | G L PON |51 RESPYR RE Y RO |

Used Lubricating motor oils
Hydrotreatng Process

Purified used
Lubricating oil cut
(260-530 °C)

Storage Tank

PGB g il 4
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da gl A dhasill iladll 8 leadiee DED oda 6 Gleadiusd) a5l (4
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Optimum Conditions Sl Lo g il
Dozing pump Ao Hle a8 Al

Vacuum distilled lubricating o1l cut
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Occupational Safety and Health
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Administration (OSHA)
Diesel-like-fuels (DLFs) (Jpall) g el aniiy 3 68
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More complex CO, transport logistics emerging 78% of CCS facilities in construction or
development by capacity expected to use
dedicated geological storage
CCS Facility by CO, Transport Mode CCS Facility Capacity by Storage Type
' ' . — :
In development . ‘
In construction or
loperation i
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0 100 200 300 400
Count of CCS Facilities Percentage of Capacity of CCS Facilities
- . . N Dedicated geological Enhanced oil Under
.Plpellne Ship .Ra'l . Combination .slurage recovery .evaluation
Onsite injection Under evaluation
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Multi-Pathway Approach for Carbon Neutral
Mr. Nobuyuki Takemura
Middle East Office Chief Representative, Middle East Div,
Toyota Motor Corporation
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Efficient reduction of CO, emissions

>
w
i 20-3mi|lion units
>
'-g The world’s first HEV
— P lf‘
£ o W~
1997 2002 2007 2012 2017 2022 Coz emissions
g reduction effect:
o Approx. 6 million BEVs
o Large reduction effect
£
@

-1 62 million tons of CO,

co,

{as of Mar. 2022)

Olgams d8y9
A5 Sl (29345 55 sl 6352551 el 5
Toward Carbon Neutrality International Liquefied
Hydrogen Supply Chains
Mr. Eiichiro Miyazoe
Middle East Office Chief Representative, Middle East Div,
Kawasaki Heavy Industries, LTD.
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Hydrogen essential for both carbon neutrality and energy security

)
] .
g%\lg. ))('I__":)) Ha co: ‘ rPﬁ

Can be produced and transported CO2 free Can be converted and stored
from global renewable energy sources in a stable form

= Capable of mass and long-term storage

Advantage of Hydrogen = Contributing to the stability of the power supply and demand system

by storing hydrogen produced from renewable energy around the world until
needed
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Japan-Australia Pilot Demonstration Project (HESC" Project )

B Promoted with Japanese and Australian government, Kobe city, and private sector partners
B Aiming to establish a stable and large-scale hydrogen supply chain system around 2030,
the pilot project demonstrated technology by building a 1/100 scale of commercial supply chain

NEDO * NEDO

. A _ it quefaction& Loading

Hydrogen productlo lnnt

(Latrobe Valley) terminal(Hastings)
Australia Japan
Supported by the Ministry of Economy, Supported by Australia and Victoria
l-iysm Trade and Industry (METI) and NEDO EA pre—"
[ COx-free Hydrogen Energy Supply-chainTechnology Research ncering Australial
Iwatani Corporation, Kawasaki Heavy Industries, Shell Japan, J-Power, Marubeni, Kawasaki Heavy Industries, J-Power, J-Power Group, Iwatani Corporation,

ENEOS, KLINE Marubeni, Sumitomo Corporation AGL (Australian Energy Company)
(As of March 2023) (As of March 2023)
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JH2A Activities to Realize a Hydrogen Society
Mr. Kazuki Yamamura
Japan Hydrogen Association

e 8all & g ykegd) Ob (3035 Aud (B A5 gy ked)) dnazr O ] ol Ll

Bais IS 30 cnomahed)l paiime slid sy ciad) oo gie 4] G eiliunell

&l pgkas cliSy «polailly Exdl 3Slhag coldly (295l Goiwall e OLWI § wleg s

ORI 0 48 453 955 Wgguac 3 duaaadl g dodsinnall 55391 55851 1931 udliyd Al
(5) SSadl § g 98 LS cddgully dulomall

AOLWI gy dmozr § sbasyl ddaully ddoeadl WISAI1 3(5) JSCad!

1. About JH2A (%? e

As a cross-sectional and open organization that overlooks the entire supply chain,

Purpose We aim to build an early-stage hydrogen society through the realization social
implementation projects.
Name Japan Hydrogen Association (JH2A)

Takeshi Uchiyamada, Executive Fellow, Toyota Motor Corp.
Co-chairman Takeshi Kunibe, Chairman of the Board, Sumitomo Mitsui Financial Group
Akiji Makino, Chairman and CEO, Iwatani Corporation
Establishment  April 2022 (established as the general incorporated association)
AsahiKASEl Iwatani JNPEX SENEOS OBAYASH @

WK Kawasaki (O lansuifiecticPower  i¢ ot () KOBELCO

power with heart

Cacive 25 @ SHIONOGI * SumitomoCorporation Y SHNUBA fFomer TOSHIBA
Mokibora companies TOYOTA W@airliquide Panasonic Marubeni , I
x@x A MITSUBISHI KAKOKI KAISHA, LTD. %, MITSUBISHI GAS CHEMICAL
________ (O) MUFG Mitsubishi UF) Financial Group
Members 453 Companies/Organizations (as of June 2024)

The number of companies/organizations member increased by 65 in one year.
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JAPAN
HYDROGEN
ASSOCIATION

3. Japan Hydrogen Latest Activity
Utilization

Fuel Cell Mobility (now on sale)

&

Released from 2030

Ninja Hydrogen (motorbike)

s

ell ship

Ed
HYBARI(train) (2020/10/8~)

Hydrogen fuel
(for 2025 Osaka Kansai EXPO)

Backhoe (20235/12)  Tractor (2024/3/28)

Source : TOYOTA, Kawasaki, Kubota, Komatsu, watani website
Develop many kind of equipment to adapt customer needs of FC stack and tank

11

daliseall Jan! Jilog (§ e ying Olal i 1(7) Sl

R
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2. Hydrogen Supply Chain

Overseas

Japan
@ ' =~ 9%
¥ Renewable j.’..'." -
@ electricity ] A .
’ LH2 Tanker Steelworks  Chemical Plant o, ver Generation '_Ll ! |
— . Electricity
Hydrogen Hydrogen Production L 3
e —— P
co2(ceus) MCH Tanker :’]"';Tpauna Hydrogen " @ =
F — ] —
coses - ) Electricity
0ss| MNH3 Tanker ﬂ' LH2/GH2 Lorry — >
Resources . > il. il. e — ﬂ m
IPcwer Plant Hydrogen (Carrier) | ‘ "7“ Energy Station
1 Ll ooy
-1 Fossil Resources | e-fue <0=0->
>
| Factory Energy & Chemical Mability
T Refinery H
H Chemicals )
DAC al P Cardon Fix &2 - Elaciriclly
Renewable | I E
co2 electricity 4 — ____'l
—p ccs p
e-fuel Production (Carbon fix) DACS - FC Power Generation

H2 can be utilized not only for electricity but for transportation, heat sources, and raw materials. Differing from solar

and wind power which are easily affected by weather condition, H2 can be more reliably stored and transported.
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Opportunities and challenges for carbon dioxide removals
(CDRs) in Saudi Arabia
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Opportunities exist for DAC in refineries and
petrochemicals: Feasibility studies are the first step

g roTENTLA SILITY (TWI/Y) 1Y VARIOUS POTENTLAL KASTE BEAT AYAILASILTY (TWAY) L6 VARIS ETROCHENEAL SITES
a 2
£ T—
g 12 - .
» o Refinery Petrochemical
g 03 os o
g os 18
x 95 o4 ! el
H I
g T
x 93 03 09 g o
z o4 03 05 08
% o I ‘ | |I I Maa
i . i
2 i e 3 &« 5 6 7 8 9 Tse 140w T P AT T R T
8
g = Annual DAC potential of 7.5 Mt removal « Annual DAC potential of 27 Mt removal
i
E « Total approximate DAC investment of 4 $Bn + Total approximate DAC investment of 15 $Bn
Analysis is high level by KAPSARC A ing SBJLT DAC and based on avail data of fitel c iption and making

assumptions by types of prime mover, site efficiencies and calculating waste heat
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e-fuel Production Technologies for Energy transition
Dr. Katsuhiro Nishizawa
Toyo Engineering Co.
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@ Blue / Green NH3
@ NH3 Cracking
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Alcohol to Jet
Power to Liquid
Bioethanol
CCUS
® CO2-EOR/ CCS

@® g-Methanol®
@ e-Fuel
@ Methanation (e-Methane)
Renewable Energy
@® Solar Power
Biomass Power
@ Geothermal

Energy Saving / Recycling
@ SUPERHIDIC® / HERO
@ Recycled PET

Your Success, Our Pride.
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| STEAM TRAPS AUDIT AND MAINTENANCE PROGRAM |
l TYPES OF STEAM TRAPS IN MAB RMP REFINERY
~—= Steam trap manufactures and models mention in below table. Majority steam traps from M/s
s+ Yarway, M/s Velan and M/s Spirax Sarco.
KNPC
MANUFACTURE MODEL NO. DISC/ PISTON
@ 200 T [ /s Yarway 7L/721 Disc
P STEAM [ /s Yarway 731/741 Piston
uém VI-L Disc
| MisVaewsy 1 Unbody.711/721 Disc
M/s Pennant pT-17 Disc
s DC-50 Disc
AT OTF_ Disc
ﬂl z ax Sacro TD42 Disc
/s Plenty Velan VIS Disc
M/s Yarway S1SA- SWR (Impulse)
/s Yorway HP-80
MP STEAM) M/s Plenty Velan N-Series
= /s Gestra KB UNA 27 P63 Fioat
STV HP Steam | WRISOA
‘ ===
/s Anstrong. SH300_ 1B Thermostatic, Bimetaliic
/s Amstrong 730 o5
M 400 Series HPS Inverted Bucket Ty
M Emerald Ti Orifice Type
11 Dwsc Trap 's UNI K VS Disc
Eﬂw Pa6R Disc
une-2024 KNPC C. ial- MAB ical Services - Process Engineering 4
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KSA ADAPTED CIRCULAR CARBON ECONOMY (CCE) AS FRAMEWORK PAVING THE WAY FOR Sl
CARBON NEUTRALITY ROAD MAP
Linear Carbon Economy Circular Carbon Economy CCE (The 4 RS)
@ Reduce Reuse Recycle Remove
Carbon emissions sby- carbon emissions for carbon emission: 5t Carbon emi from
product: other applications ecte new product: atmosphare
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A o

Carbon Emissions , \\_[ ﬂ é{(" An

Holistic, integrated, inclusive, and pragmatic approach to managing emissions that aims to provide new pathways
towards economic growth
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SABIC SUSTAINABLE JOURNEY SINCE INCEPTION

Launched our Started our Mega , CN strategy & Announced our Started the
Sustainability Committed Carbon Capture & Launched flagship EECM & ESG 4 ed GHG o to process world's first e-
Program & Set to UNGCasa Utilization CCU TRUCIRCLE™ Progzam, Committees reduction 2030 1 MMTPA of our cracker demo

our 2025 signatory Plant of 500 KTA showrcasing Circuarity formation target of 20% TRUCIRCLE™ Solutions plant with our

ambitions g, capacity . solutions versus 2018 by 2030 partners

bl e - § G | |
- Reorganized
I

SABIC.Founded Published our first Developed our kraaned cI0§ed comt.ea s Launched Bluehero ™ Corporate Ssted our
converting wasted Sustainabifity SDG Roadmap in loop Recycling commien i scak: Offering sustainable Sustainability it
gases 1o valuable T system across unit of Chemical i g TBY Integrated

Chemicals Report & Set Targets line with UNSDG Mobility Solutions bringing more Regort

value chain | Recycling in EU St

& y
3 ;ﬂ PRt

. PR B el

Olgiay 49y9
\ — 4599y Bl (aas-g Gyl sLazdi
Circular Economy in Reducing Cabon Footprint
e I [ wigally Grnl dosees [ udigall

49 Al bglasstl dslipo S

Y
E

a9 Al bgleSIl ds by a8 O J] ol poyadl Lol § (i) dhosma / pokigal H Ll

@ 4ol ObglesSdl delio (§ 851 4S5 (pg cdeiboSIl Jg Al duasal Anylll OB G (2

sl g ple 50 (e W3 ©bsleSs Al Z US| § 855 Wl ¢l g Jawgl il osSl

a8 slad] (3 Condls LS Buand) z U puas 4S50l wLadl 1967 ple (39 <1963 ple (3 45,4l
eyl @ Mk

162




163

g—.lﬂ‘ Crglaill g Jadil) 3\.\;.«
190 232l - 2024 &gl g gaal) alaal)

5 C/oC

Japan Cooperation Center for Petroleum and #* Sustainable Energy™ ™™*

aolbll g)ljg
MINISTRY OF ENERGY

LT (3 031 o Gl 10 disin de 095 palle S iy AS 01 oy 3 g
<2019 ple 4S5,e81 Bamiall LYol (3 MEG Global &% Jie &84l Lg)sly 108y Ly, i
W @ MEG Global 485 5 «JsSdler il z Y 1S’ (§ 2004 ple (3 MEG Global 4S5
I (0 dogiodl byeS (3 Lllacl &S 81 Cayglo o3 (PET ol lid s okl J o) zU5Y 2004 ple (3
2021 ple 3 Tasly .JoSodla Joaly cduaSol g Wl ZUSY 2020 ple 3 SK PLCGlobal 45
4878 Jlas Hghas (15) JSadl o -dogiandl LysS § cnbway Jod! g &% Ll § el
- J9Vly Jomall Gyl e ddg Al SbgleSIl debuo

Jawly Joeall Sgiumell e &g Al ©bglesSIl dcliue S JlasT ghal 1(15) JSadl

Main stops

2004

PIC Went
Global

1967 o

First Fertilizer
Complex in

the Region was
Commissioned

-
EQUATE
GPIC 1995 PIC oper P
Formation o plant

gt s Es e Fo ng JVs
tablishment E C
of PIC
Acquire ner
¥
. d‘ yeww. pic.com.kw

3aiBYb &)las obljag 531l SLaiBI Cayald ] Grad! dasee udigall Bykas ,3T il (g0
Slge ZUS 3 lpizdlae dlasll slgall plusivly (diglauSy Al Oolztiall o3 Sale] (§ 0939 ¢ Jasdl
4599, SI1 DBl & (po e Lo cBpd>
SLaiBYl tsoke ks (§ dedstinnell dpasdl @ylall l e sgll Gasiell lale S
LSl poadl Bale] Wyl (o5 cdudainll lgayline (3 45401 LS O o Sep (&1 (511
AskesSly



@l G glaill g Jadill Alaa
190 2axd) - 2024 O gamddl g édh}\ alaal)

adlbll gjljg
) MINISTRY OF ENERGY
Japan Cooperation Center for Petroleum and Sustainable Energy™ "™ * paR=S

164

Olgins dudilas dal>
c092yS A QL § gugil! ©lBga0
gl sLasdl § 0g3ySJ1 jlxi>! 1909
Obstacles of Decarbonization Technologies Expansion, and
the Role of Carbon Capture in Hydrogen Economy
Byl s ygaSull sduuloel utdy
I 09281 Jloxi! ugan a3l Jawgdl @) dilaie i)

WAL UNES B PR - - IR ES |
)l::b\d.@.xn_lfﬁf)sb .b.wj)’\ éﬂj‘mu@) Bﬂjy\..\.am_)ﬁisﬂ| @L&U\Mbbi
e cxfidte A Al Aalsl (§ hlang (eIl 050,80l
JGC &% -(055 $)99938 /ol %
(hgenise G920 dgan — gl 9S9SS /83bd)
_‘.‘b.’ol.\j.w asffb—s.)}sﬂot!/)ﬁisﬂ‘ *

1AW Al y9lomall (ol ymianls Adolaill dudoel) 40 9ol dases ygi Sl Zisdl

doedla ST &y cprg )] 2103 bobatdl (s (§ 09, 039 DU Aad5 j90
Al by 4l

ddlas § 095 (3359 LUl &S (55 e 58l5oxlly dregSodlly Aol Slasluand) ST @
Lol Ul

Orased)! Tl s d 090, o3y bolandl duds gadal Joyd9 Cbuxi e

79l19 092,801 pubaaly U] Jlome 3 OLWI9 doyall ol Ogladll yoy @
eI @ua) (rdoial) Jlamedl Jach ells aay



wﬂ‘ Crglaill g Jadil) 3\.\;.«
190 232l - 2024 &gl g gaal) alaal)

% c/oe

Japan Cooperation Center for Petroleum and # Sustainable Energy™ ™™" ® ik  frmer pamess

adlhll gjljg

MINISTRY OF ENERGY

) 5] e 090,S1 lomin) 405 es ddas duedl e dilsle (3 ($095/ ) ST
o J) Ugogl Aol 25Uall U6y ok Sl gl Geindd gl 5] (3
T ] 9 S e 952023 ple § @l of J) T <2050 ple Jylow bl
(@) I 0 092,81 ST (3B 5 30 (Lgiww o iz 0.049) Ligiws oo 154ke 49
LTy bgyaly clawsdl @4l cdogionll Kosely cddladdl Kol oo S § legall o sue
-2030 8 A&l M Lgiw 8Lido 250 9o d8Lo] Cazo &l J] il olppdddl Ol «solgll Jawmeally

Collaall 93,8 ST 36 5Le jlani) @l (16) Sl g - olaall Bl 38> 5> 2050
2050 Jglsw Gblad! yaw gabl byl
o Guioa) wilomisl Qgllasdl §9ySIl ST (36 e jlomis! OlaeS 1(16) JSid!
2050 Jglow bilas!
ON 8 e Other
O - M Direct air capture
b - Fuel supply
R T T T T SUPSUSU—————— B Hydrogen production
Biofuels production
- H Other
R ceerers ... - Industry
B Industry combustion
Industry processes
2 ... e . ...... ... Electricity sector
M Bioenergy

— ] - Gas
==  H B

2020 2025 2030 2035 2040 2045 2050

IEA. All rights reserved.

By 2050, 7.6 Gt of CO: is captured per year from a diverse range of sources. A total of 2.4 Gt
CO:zis captured from bioenergy use and DAC, of which 1.9 Gt CO:zis permanently stored.
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Mitsubishi

MRI Overview and presence in the Middle East J% &

] [ Presence in the Middie East ]

[ MRI at a Glance

Established in 1970 as 100%
Anniversary of MITSUBISHI

¢ ..100.
VA N

anniversary
of MITSUBISHI

No.1 in Japanese Public
Consultancy Market

MRInas the No. 1 market snare
in the Jopanese govemment
research and consulting market

o Opened Regional Office in 2021 (Dubai UAE)
e Partnership with insfitutions in the Kingdom

High level commitments and Sirategic Partnerships

Q‘ . KACST

990 Professionals from Various
Academic Buckgrounds

In Depth Expertise on
Carbon Market

(@ United Nations.

Member of UNFCCC
Aricle é.4 expert group

AN

N ICM

Engaged in the
development of the JCM
{Joint Crediting
Mechanism)

suac v

Wdlmdb\lld.um
Crairman  Merisakio

MR! (July 2023 | Photo by mg A z, Jopan

Regionally Active in the Climate Issues

Active Engagement in COP 28 with regional
stakeholders =y
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H2 Combustion as clean fuel in crackers, SABIC project
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Suliu
FIRST ADOPTER AT COMMERCIAL SCALE FOR STEAM CRACKERS

Objectives: - Prove technology at commercial scale for steam cracker furnaces
- Gain engineering & operating experience
- Gain experience in reliability and mechanical  robustness

Current status Q4 2022 2023 2024 2025 2026 2027 2028 2029 2030

H; burners are Select planis
H available and partner
& tested in test

for

Hydrogen _
ustion furmace first adoption
mmmmmmmmmm Select Design, Full
Operation,
plants for Demo PDPs  FIDs  Stat-p's  ponabiite I
Furnace first results liability . scale
Electrification adoption confirmation implementation
Demo with BASF & Linde
{5 Carbon capture is Select plants
proven and partmer

in power plants for Engineering for growth projects to run in
Cap‘ture first adoption parallel to first adopters

] i Lylie nrg gl ! Syl Sgrall (2lassl of ) Gasiedl sl
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Sl Sl Sy § A58 013N

E- Furnace 1 st adaptor projects
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10 furnaces: 33t/h
1furnace: 55t/ # Ethylene

1furnace: 18.5 t/h (recycle stream)
m=)  Propylene

' Other cracker
) products
)

12 existing
conventional
furnaces

Liquid
feed

Downstream/separation section

electrical
furnace

Olgins d3)9
g_,itldl Jezaill Syl gw 45 % il g Aine
SONATRACH Energy Transition Projects
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GREEN HYDROGEN, ALGERIA COMPETITIVE ADVANTAGES
<+ High Solar Potential (2000 kW h/m?/year)
+ Extensive National electrical grid

“ 150 wastewater treatment stations (+ 1 Bm?/year)

+“+ 13 seawater desalination plant ( 2 MM m?3/day)

AT A NV + Extensive pipeline network & 2 gas export pipeline

+ 4 world scale ammonia urea plants (~ 4 MMT/year)
+ 1 methanol plant (100 000 T/an)

Olgias d3)9
)l Sl O3lelan (38 092581 jlomi!
Carbon Capture for Steam Crackers
09 p2Y yas [ yudigall
bl 5%
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Skikda Refinery Flare Gas Recovery
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Skikda Refinery RA1K Flare Gas Recovery New Investment

The technical solution proposed is based on the use the use of liquid

ring compressors (with two internal stages), recognized and used in

over 90% of flare gas recovery systems worldwide .

Liquid ring technology is unrivalled for achieving reliable compression,
even in the most demanding and thermally unstable processes.

Advantages :

'

L N S

Requires less maintenance ;
Reasonable cost;
Operates even with a two-phase load;

Mo need to install a Knockout drum or gas scrubbers;

Low-speed operation;

The heat of compression passes into the operating liquid

rather than the cormre53d gas.

Skikda Refinery Flare Gas Recovery =<'

senatrach

Investment cost = 0.3 annual taxes

RA1K taxes are covering the total investment
cost for purchasing 3 FGR Units

Olgias d3)9
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SASREF REFINERY DECARBONIZATION ROADMAP
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SASREF Execution Plan 2035

O TOTO

CARBON CAPTURE,

ENERGY EFFICIENCY RENEWAL ENERGY
UTILZATION AND IMPROVEMENT SOURCING
STORAGE
4 Synergies with neighboring < Upgrade Heat Exchangers £ Cooperation with Green power
company to capiure and & Improve insulation producer
Eport COZ, Blue H2 <% Upgrade mtating equipment
production .
_ 4% Install economizers
& Bl e e e e <% Reduce minimum boiler loads
fuels fior Low Carban intensity
<+ Optimize operating

4 Eveluate Flare Gas Recovery

- A PErameters
Syster (FGRS)

<% Use of edvanced analytics

Pranco: Confidential
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Vent hydrogen recovery and its utilization
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Proposal IS

Hydrogen

gau

Electrolyzer Cooler Knockout Drum Compressor Burner

The CO, emission reduction after using hydrogen instead of sales gas as a fuel in the TTU will be
equivalent to19.5 kt CO, per annum

174
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SAMREF ENERGY INITIATIVE CO2 Reduction
s sl / uu..\i.@.o"

Hidin 9 fne Byalis 4S5 O J] HLaT Em S0 e 848 Dl (3 Aol eigall pud

oL ASghos due s AS0) )il adh dwge dS09 Logaudl sl 4S8 cxo Soluill Hglos

oo AST S £985 G cdasg¥I G013 B Glasll am] Cdyalis dads L (Jge OgS] 454

Loy lniiall o oS e gazen Bpales s sl (g pall pl) Jadidl (yo Logy Jioys 2T 400

Syl 39991 o) (0 (e 939 «(ADO) Whlewdd Jipall ) Blisal oo duially Olg Al el (3
CopSly (MHFO) Ja&d!



wﬂ‘ Crglaill g Jadil) 3\.\;.«
190 232l - 2024 &gl g gaal) alaal)

% clee

\ y “ . 5 N %
[ adlhllajljg 7 { :
\ \
> MINISTRY OF ENERGY
Japan Cooperation Center for Petroleum and # Sustainable Energy™ ™" ®5tir, ey urmess L

@ B3V puasdl Ol il IS Blasandl g3das ) Olsludl oo s Eroiall (2 yatu
t})W\ OR dde Cdedng dlasacl) u»l.uf)’\ L O %43.7;1.3 Qy)ﬁ\ OBl RS> dl ol
I 4593, OBLaSY! (i) Bralus Blasas (gdas @l whslwll (24) JSadl gae -bhallly
ALl Olgiws uasd!
4 3,SU1 Wbl (adsd Byoluw Blasas gidas &I Cilyaludl 1(24) JSid!
Al Ol i el IS

175

ENERGY CREDITS

SAMREF successfully implemented below projects/improvements in refinery that resulted in energy
savings as well as CO, emission reduction ~4% from refinery base line emissions

Crude WHB Project
C,* Recovery from Refinery Off gas
Steam Optimization/ FCC WHB

BFW Chemical Treatment upgraded to AVT ( all volatile)
Heater Stack O, optimization
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Monday, 24 June 2024

hr R E R R Registration

DAY ONE: Tuesday, 25 June 2024

LR H I Registration

Safety Notes
* Speech of H.E. Mr. Khalid Almehaid
Deputy Minister of Sustainability and Climate Change, KSA

Opening Session and Keynote Speeches

+ Speech of H.E. Mr. Tsuy

Chief Executive Officer , JCCP
* Speech of H.E. Mr. Fumio lwai Ambassador of Japan, Saudi Arabia, delivers it on his behalf H.E. Mr. Kazutaka Kawahara

i Nakai

Minister, Deputy Chief of Mission
* Speech of Mr. Faisal bin Dulaim Al-Otaibi
Director of the Research and Development Center Administration, ARAMCO
* Speech of H.E. Eng. Jamal Al Loughani, Secretary General of OAPEC
* VIPs Recognition

Break
DAY ONE: Tuesday,25 June 2024

Session I: Modern Technologies & Success Stories of Carbon Emissions Reduction
Dr. Katsuhiro Nishizawa, Toyo Engineering Corporation

Chairperson

10:00-10:20

Advancing Carbon Capture and Storage (CCS) Globally: Status and Potential for Emission Reduction

Prof. Dr. Mohammad Abu Zahra Head of Middle East and Africa (MEA) Region Global CCS Institute.
Multi Pathway Approach for Carbon Neutral

10:20- 10:40
Mr. Nobuyuki Takemura, Middle East Office Chief Representative, Middle East DivJoyota Motor
Corporation

10:40-11:00 Toward Carbon Neutrality International Liquefied Hydrogen Supply Chains

Mr. Eiichiro Miyazoe, Managing Director, Kawasaki Heavy Industries Middle East FZE , Kawasaki Heavy
Industries, LTD.

11:00-11:20 JH2A Activities to Realize a Hydrogen Society
Mr. Kazuki Yamamura, General manager,Japan Hydrogen Association.
Opportunities and Challenges for Direct Air Capture (DAC) in Saudi Arabia: A case Study for DAC

Deployment with Waste Heat Recovery
Dr. Naser Odeh, The King Abdullah Petroleum Studies and Research Center(KAPSARC)

11:40-12:10  Coffee Break

11:20-11:40

Session II:
The Role of Renewable fuel & Scientific Research in Reducing Carbon Emissions in downstream industries

Chairperson Eng. Imad Makki -OAPEC

12:10-12:30  e-fuel Production Technologies for Energy transition
Dr. Katsuhiro Nishizawa, Deputy Division Director, Carbon Neutral Division and General Manager, Value Chain &
Business Investment Department, Toyo Engineering Corporation

12:30-12:50 The Need for Collaboration to Accelerate Carbon Emission Mitigation and Achieve CCUS Goals
Dr. Faisal Al-Humaidan and Dr. Mamun Halabi- KISR- Kuwait

12:50-13:10 Carbon-Neutral Transformation of Crude Oil and Low-Grade Refining Streams to Specialty Products
Prof .Dr. Wael Ahmed Ismail Elmoslimany, Arabian Gulf University. Bahrain

13:10-13:30 CO, Capturing Techniques with a focus on our New Supercritical Capturing Method
Dr. Rehab El Maghraby, Faculty of Petroleum and Mining Engineering- Suez University. Egypt

13:30-14:30 Lunch- hosted by OAPEC
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DAY ONE: Tuesday,25 June 2024
Session lll: The Role of Energy Efficiency in Reducing Carbon Emissions in Petroleum Downstream Industries

Chairperson Prof .Dr. Wael Ahmed Ismail Elmoslimany

14:30 — 14:50 Adoption of Energy Efficient Technology and Best Practices to Reduce Energy Usage and carbon
emissions at KNPC- MAB Refinery.
Eng. Fatemah Waheed Abbas Al-Amir, Process Engineer-MAB- KNPC

14:50 = 15:10 Energy efficiency effort.s undertaken by SABIC
Eng. Othman Al-Zahrani, SABIC

15:10-15:30 1he Role of Real-Time Energy Optimizer for Energy-Efficient and Sustainable Operation
Muneef Alshameeri and Mohamed Jaber- Bapco Refining

15:30 - 15:50 Circular Economy in Reducing Carbon Footprint
Eng. Mohammad Alenezi & Eng. Talal Ali-PIC- Kuwait

End of day one

DAY TWO: Wednesday, 26 June 2024
Session IV: Panel Discussion: Obstacles of Decarbonization Technologies Expansion, and

The Role of Carbon Capture in Hydrogen Economy

Moderator Prof. Dr. Mohammad Abu Zahra. Global CCS Institute
Integrating Carbon Capture with Hydrogen Production
Mr. Kazunori Koike, Deputy Manager, Process Engineering Department, Project Solutions Center, JGC Corporation.

Current Status, Opportunities and Challenges of Carbon Market

Ms. Kikuko Shinchi, Research Director, Energy and Sustainability Division, Mitsubishi Research Institute
9:00-10:00
" SONATRACH Sustainability Approach. A pathway Towards an Affordable and clean Energy“

Abdelkader FODIL CHERIF -SONATRACH

10:00-10:15  Break



wﬂ‘ Crglaill g Jadil) 3\.\;.«
190 232l - 2024 &gl g gaal) alaal)

% clee

Japan Cooperation Center for Petroleum and # Sustainable Energy™ ™™**

179

adlhllajljg

MINISTRY OF ENERGY

‘SUSTAINABLE EVERGY FARTNERS
Jres—

DAY TWO: Wednesday, 26 June 2024

Session V: Initiatives and Efforts to Reduce Carbon Emissions
Chairperson Mr. Kazuki Yamamura

H, Combustion as clean fuel in crackers, SABIC First Adopter project

10:15-10:35

Eng.Salem Al-Dahami - Sabic

E- Furnace 1 st adaptor Projects
10:35-10:55

Eng. Nasser Al-Dalaan -Sabic

SONATRACH Energy Transition Projects
10:55-11:15

Mr Djallal BOUCHENER - SONATRACH

Carbon Capture for Steam Crackers
11:15-11:35

Eng. Omar Badros -Sabic

11:35-11:50  Coffee Break

DAY TWO: Wednesday, 26 June 2024

Session IV: Initiatives and Efforts to Reduce Carbon Emissions

Dr. Naser Odeh, King Abdullah Petroleum Studies and Research Center (KAPSARC)
Chairperson

11:50-12:10 Skikda Refinery Flare Gas Recovery
Mr. SASSANE Mohamed Lamine - SONATRACH
12:10-12:30 SASREF Decarbonizations Road Map

Mr. Muhammad Al -Shahrani- SASREF

12:30-12:50 Vent hydrogen recovery and its utilization

Mr. Abdulaziz bin Talal Malaeb - Sadara
12:50-13:10 SAMREF Energy Initiative CO , Reduction

Mr. Hamed Khalaf & Abdul Rahman Al -Mukhtar- Samref
13:10-13:30 Conclusion and Closing Remarks

13:30-14:30 Lunch Hosted By JCCP

End of day two
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Mr. Djallal BOUCHENEB -SONATRACH

Mr. Abdelkader FODIL CHERIF -SONATRACH

Mr. SASSANE Mohamed Lamine -SONATRACH

Eng. Fatemah Waheed Al-Amir - KNPC- Kuwait

Eng. Mohammed Jaber -Bapco Refining — Bahrain

Eng. Muneef AlShameeri -Bapco Refining — Bahrain

Dr. Yasser Boghdadi -OAPEC

Eng. Imad Makki -OAPEC

Eng.Talal Ali -PIC

Eng. Mohammad Ali Alenezi -PIC

Naser Odeh -KAPSARC

Eng. Andul Aziz Bin Talal Malaeb - Sadara Chemical Company

Eng. Mohammad Al Shahrani -SASREF

Eng. Hamid Khalaf -SAMREF

Eng. Abdul Rahman Al Mukhtar -SAMREF

Eng. Othman Al Zahrani -SABIC

Eng. Omar Badrous -SABIC

Dr. Naser Al Dhalaan -SABIC

Eng. Salem Al Dahami -SABIC

Eng. NASSER ALDALAAN -SABIC

Mr. Eiichiro Miyazoe -Kawasaki Heavy Industries, Ltd.

Mr. Nobuyuki Takemura -TOYOTA MOTOR CORPORATION

Mr. Kazuki Yamamura -Japan Hydrogen Association (JH2A)

Ms. Kikuko Shinchi-Mitsubishi Research Institute

Mr. Kazunori Koike -JGC Corporation

Dr. Katsuhiro Nishizawa -Toyo Engineering Corporation

Dr. Eiji Iwamatsu -JCCP

Mr. Tsyoshi Nakai -JCCP

Dr. Mohammad Abu Zahra -Global CCS Institute

Prof. Dr. Wael Ahmed El-Moslimany -Arabian Gulf University

Dr. Rehab El- Maghraby -Suez University

Dr. Mamun Halabi -KISR
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SAUDI ARABIA

Abdul Aziz Daabash -Chemanol Company

Abdul Aziz Al Hamid -Chemanol Company

Yousif Al Saadi -Chemanol Company

Dr. Abdul Rahman Al Faraaj -Tasnee

Mohammad Al Zahrani -Tasnee

Saleh Al Ghamdi - Aramco

Hamza Al Anizan -Nama Chemical Co.

Naser Al Daghen -Nama Chemical Co.

Abdul Rahman Al Oufi -Petro Rabigh

Yaser Al Raiqi -Petro Rabigh

Ahmad Bin Hasin Al Ghamdi -Sadara Chemical Company

Awad Bin Dakheel Al Malki -Sadara Chemical Company

Sayer Bin Hasini Al Shamari -Advanced Petrochemical Company

Raed Bin Saleh Al Mahmadi -Advanced Petrochemical Company

Ibrahim Bin Mohammad Al Shahrani
The Saudi Aramco Total Refining and Petrochemical Company (SATORP)

Sheikha Bint Farhan Al Dhefiri -The Saudi Aramco Total Refining and
Petrochemical Company (SATORP)

Haitham Salem Bahshwan -Yanbu Aramco Sinopec Refining Company Ltd. (YASREF)

Fahad Bakri -Yanbu Aramco Sinopec Refining Company Ltd. (YASREF)




@) Gglaill g Jadil) s
190 2320} - 2024 & gamddl g gaad) alaal)

182

aslbll g)ljg

MINISTRY OF ENERGY

% c/oe

Japan Cooperation Center for Petroleum and # Sustainable Energy™ ™™

Mohammad Al Dhouki -Yanbu Aramco Sinopec Refining Company Ltd. (YASREF)

Ali Al Kanani -Saudi Aramco Jubail Refinery Company (SASREF)

Mohammad Al Shahrani -Sipchem - Sahara International Petrochemical Company

Abdullah Al Marfouie -Sipchem - Sahara International Petrochemical Company

Abdullah Al Mutairi -SABIC

Abdul Rahman Omar -SABIC

Mishaal Al Dhalaan -SABIC

Mansour Al Shareef -SABIC

Mohammad lbrahim Al Amer -ARAMCO

Rami Bin Abdullah Bamgaeen -ARAMCO

Nawal Bint Saad Al Hajiri -~ARAMCO

Victor Calimogogqo -ARAMCO

Abdullah Jamal Omar -Petrochem

Ahmad Al Juwaisri -Petrochem

Tomi Di Giacomo -Salus Solutions, Inc.

Fahad M Bakri
Yanbu Aramco Sinopec Refining Company Ltd. (YASREF)

Kuwait

Abdulaziz Alahmed -KNPC

Sara AlShaiji -KNPC

Bader Alkhaldi -PIC

Muneerah Abdulla Alatrozi -PIC

Qutaibah Abdulrahman -KNPC

Talal Ali -PIC

Mohammad Ali Alenezi -PIC

Abdulla Zakaria -KOTC

Mohammad AlSaleh -KOC

Iraq

Hassan Omar Marouf- Petroleum Training Institute- Kirkuk

Walid Globe Kazem- Petroleum Training Institute- Baghdad

Kamal inside Jaber- Petroleum Training Institute- Basra

Abdullah Muhammad Ali- Petroleum Training Institute- Peggy

Haider Hadi Yahya- Petroleum Training Institute- Maysan
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ALGERIA

Belabed Wassil-Mouffok -MINISTRY OF ENERGY AND MINES

FARID CHAIB -MINISTRY OF ENERGY AND MINES

Mr. SELLES SMAIN -SONATRACH

EGYPT

Eng. Al Motaz Bellah Kamal -Ministry of Petroleum and Mineral Resources

Dr. Khalid Ismael Abdul Majeed Shehata -Ministry of Petroleum and Mineral Resources

Dr. Mohammad Ahmad Abu Shusha -Ministry of Petroleum and Mineral Resources

Eng. Rehab Ahmad Salem -Ministry of Petroleum and Mineral Resources

Eng. Rabab Ali Ahmad -Ministry of Petroleum and Mineral Resources

Eng. Mohammad Atef Badour -Ministry of Petroleum and Mineral Resources

Dr. Eng. Ahmad Bahaa -Ministry of Petroleum and Mineral Resources

Eng. Ahmad Al Kurdi -Ministry of Petroleum and Mineral Resources

Eng. Mohammad Al Shurbaji -Ministry of Petroleum and Mineral Resources

Eng. Ahmad Misbah -Ministry of Petroleum and Mineral Resources

Eng. Mahmoud Maher El Sayed Ahmad -Ministry of Petroleum and Mineral Resources

Dr. Eng. Mohammad Majdo El Eishi -Ministry of Petroleum and Mineral Resources

Eng. Ibrahim Abdel Kader Makki -Egyptian Petrochemicals Holding Company - ECHEM

Eng. Mohammad Abdel Monem Saleh -Egyptian Petrochemicals Holding Company -
ECHEM

Eng. Mohammad Ali Abdai -Egyptian Natural Gas Holding Co. - EGAS

Chemist. Mohammad Hassan Al Tazi -Egyptian Natural Gas Holding Co. - EGAS

Eng. Noha Maher Al Sharaki -Egyptian Natural Gas Holding Co. - EGAS

Eng. Hani Kamal Al Roubi -Egyptian Natural Gas Holding Co. - EGAS

Chemist. Sahar Nabel Al Deeb -Egyptian Natural Gas Holding Co. - EGAS

Dr. Eng. Waleed Sayed Khadrawi -Egyptian Natural Gas Holding Co. - EGAS

Dr. Chemist. Ashraf Abu Zaid -Egyptian Natural Gas Holding Co. - EGAS

Chemist. Rania Abu Neama -Egyptian Natural Gas Holding Co. - EGAS

Eng. Hussam Hussein Ali -Egyptian Natural Gas Holding Co. - EGAS

Eng. Omar Hamouda -Egyptian Natural Gas Holding Co. - EGAS

Dr. Chemist. Wael Abbas -Egyptian Natural Gas Holding Co. - EGAS

Eng. Hiba Bishr Nasir -Egyptian Natural Gas Holding Co. - EGAS

Eng. Mohammad Abdullah Ibrahim -Egyptian Natural Gas Holding Co. - EGAS

Eng. Mohammad Abadi -Egyptian Natural Gas Holding Co. - EGAS




@) Gglaill g Jadil) s
190 232l - 2024 &samddl g gaal) alaal)

aolbll g)ljg
MINISTRY OF ENERGY

Dr. Eng. Motaz Khalil -Ganope Petroleum Company

184

5 C/oC

Japan Cooperation Center for Petroleum and Sustainable Energy™

Eng. Mohammad Saleem -Ganope Petroleum Company

Eng. Amro Mohammad -Ganope Petroleum Company

Geologist. Mohammad Abdul Rahim -Ganope Petroleum Company

Geologist. Mahmoud Al Saeed -Ganope Petroleum Company

Eng. Maher Asham -Ganope Petroleum Company

Eng. Mohammad Taalat Mohammad -Egyptian General Petroleum Corporation

Eng. Yaser Najati -Egyptian General Petroleum Corporation
Eng. Ashraf Ibrahim

PETROMAINT

Dr. Alia Hussain -PETROMAINT

Chemist. Dina Hussam Al Deen -AMOC

Eng. Mohammad Abdul Salam -AMOC

Eng. Khalid Salah Hassam -EMC - Egyptian Maintenance Co
Eng. Mostafa Al Mansi -JASCO

Eng. Hamdi Al Zaheri -JASCO

Eng. Mohammad Nasr -Rashid Petroleum

Chemist. Mohammad Adel Mahmoud -Rashid Petroleum
Eng. Sherif Yaseen -GASTEC

Eng. Mohammad Jabr -Pharaonic Petroleum Company

Eng. Mohammad Al Bawab -Pharaonic Petroleum Company

Eng. Ahmad Dabour -El Wastani Petroleum Company

Eng. Ashraf Mohammad -El Wastani Petroleum Company

Eng. Rabee Suliman Mohammad ,NOSPCO

Eng. Islam Kharboush -Eshpetco - Esh El Mallaha Petroleum

Eng. Shady Magdi -Eshpetco - Esh El Mallaha Petroleum

Eng. Mahmoud Abdul Salam -Eshpetco - Esh El Mallaha Petroleum
Eng. Mohammad Essa -Eshpetco - Esh El Mallaha Petroleum

Eng. Hatem Farouk -Magawish Petroleum Co.

Dr. Eng. Mohammad Kamal Jaber -Petrojet
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Yuta Naito -Toyota Motor Corporation

Takashi Endo -Mitsubishi Research Institute

AKIHIRO HIROSE -Mitsubishi Research Institute

Hiroki MORI -Embassy of Japan — Saudi Arabia

MISHO HIROKAZU -Embassy of Japan — Saudi Arabia

MASAYUKI KUSUDA -Embassy of Japan — Saudi Arabia

Kazutaka KAWAHARA -Chargé d'affaires a.i, Embassy of Japan to the Kingdom of Saudi
Arabia

Noritada Hayashi -JETRO Riyadh Office

Koji Anamizu -Mizuho Bank

Mr. Hideki Miyazaki -JAPAN COOPERATION CENTER FOR PETROLEUM AND
SUSTAINABLE ENERGY

Toshiki Nagano -JAPAN COOPERATION CENTER FOR PETROLEUM AND
SUSTAINABLE ENERGY

Yoshisumi Okamoto -JAPAN COOPERATION CENTER FOR PETROLEUM AND
SUSTAINABLE ENERGY

ATSUHIRO SUGANO -Mizuho Saudi Arabia Company

Yuichi Ogawa -Sumitomo Corporation Saudi Arabia Ltd

Yuki Mizunoe -Mizuho Bank, Ltd

Yoshitaka Miyauchi -Japan Cooperation Center for the Middle East (JCCME) -(Saudi
Arabia office)

Koji Muto - -(Saudi Arabia office)

JCCP delegates
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Abstract

Transforming Used Lubricating Motor oils to Useful
Petroleum products

Professor. Yasser Hourieh *

The used Lubricating Motor oils (UMO) were converted into useful petroleum derivatives
which are ready for direct use without any subsequent treatments, as they meet British
specifications. All types of the used oil were collected from car engine oil change services
stations, and then transferred to a tank where it was settled for several days, so the impurities,
metal particulates and asphaltenes that settled at the bottom of the tank were separated.

The clear settled oil was heated to (200 °C) to separate the traces of water and light
materials, then it was subjected to a distillation process under vacuum (10 mmHg). The
fraction with boiling point between (263 - 565 °C) was taken and its yield was (80% wt.)
We prepared the basic raw material that was subjected to the mild hydrocracking process in
a semi-industrial laboratory unit designed for this purpose.

Two solid catalysts used in oil refineries were used, and the mild hydrocracking process
was carried out in the presence of hydrogen produced in the naphtha reforming process and
at the optimal conditions specified by us. Samples of the resulting gases were taken and
analyzed, while the resulting condensed liquid materials were subjected to an atmospheric
distillation process, where to be separated into the desired fractions.

The results that we obtained under the optimal conditions specified by us for mild
hydrocracking process and using any of the two catalysts used in this research indicated that
the desired oil fractions can be obtained according to the range of their boiling points and in
a way that achieves the required commercial specifications. It was possible to obtain (3-4%
by weight) liquefied gas (LPG), (10-12% by weight) naphtha, (11-13% by weight) kerosene,
(24-29% by weight) diesel, and (32-40% by weight) residue (fuel). The aromatic compounds
content in the produced naphtha of reached (18% by weight) and the rest of the specifications
indicate the possibility of using these fractions directly without any subsequent treatments
because they achieved the characteristics specified according to the British specifications, as
the percentage of sulfur and traces of metals were within acceptable limits.

* Professor at the Faculty of Petroleum Engineering at the Syrian Private University - Damascus - Syria
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Abstract

Hydrogen Transportion & Export: Options and Challenges

Eng. Wael Hamed A. Moati

In recent years, there has been a growing interest from various countries in investing in hydrogen
as a low-carbon energy source. This interest has been primarily driven by climate change policies that
seek to reduce or eliminate carbon dioxide emissions and lower the dependence on traditional fossil
fuels.

For hydrogen to become a viable and tradable commodity on an international scale, it is essential
to establish an integrated value chain. This value chain would begin with the production and storage
of hydrogen in the producing country or region, followed by its transportation to target markets, and
ultimately its distribution to consuming sectors.

The transportation and export of hydrogen, which serves as the crucial link between exporting and
importing countries, presents a significant challenge due to its very low energy density compared to
traditional fossil fuels. This involves the use of large tankers or large capacity pipelines to transport
substantial quantities of hydrogen efficiently.

In practical terms, the energy density of hydrogen can be increased by either raising the pressure,
as seen in compressed hydrogen (CGH2), for transportation through pipelines, or by lowering the
temperature, as in the case of liquefied hydrogen (LH2) at -252.9 °C, for transportation via tankers.
A combination of these processes can also be utilized to transport compressed liquefied hydrogen or
to convert hydrogen into liquid carriers such as ammonia, which is commonly transported by tankers.

All the above-mentioned operations require a significant amount of energy, resulting in high
operating costs in addition to the expenses associated with hydrogen production process. Therefore,
when investing in hydrogen, it is crucial to carefully consider the most efficient option for exporting
hydrogen on a case-by-case basis. Factors such as the quantity to be transported and the distance from
demand centers should be considered carefully to determine the optimal approach for maximizing
profitability and minimizing costs.

This study aims to review the potential paths to export hydrogen and its derivatives to identify
the technical and economic characteristics of each path, and the challenges to apply. The study
also addresses the prospects for hydrogen transport in the international trade, and the projects to be
implemented in the Arab countries to export hydrogen to European and Asian markets.

The General Secretariat of the Organization of Arab Petroleum Exporting Countries (OAPEC) is
pleased to present this technical study as part of its ongoing efforts to monitor the latest developments
in low-carbon energy and hope that the findings of this study will prove valuable to specialists, experts,
and decision-makers in the energy sector.

*Gas Industries Expert, - Technical Affairs Department, OAPEC - Kuwait
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