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1. |10:10-10:50 Keynotes Address

2. | 10:50-11:40 The path to Pacesetter Reliability and Maintenance
Performance

3. | 13:00-13:50 Recent Developments in Gas-to-liquid (GTL) Technologies

4. | 13:50-14:40 New Type Heat Exchanger Technologies in Refinery

5. | 15:00-15:50 Status on CO2 Capture & Storage in Norway

6. | 15:50-16:40 The Value of Solar Energy Technologies
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7. | 9:00-9:50 Bottom of the Barrel Conversion Strategy

8. |9:50-10:40 FCC New Technology Innovations

9. |10:40-11:30 New Technology Development for Bottom-of-the Barrel
Upgrading

10. | 13:00-13:50 Integrated Aromatics & Refining — Planning the Optimized
Configuration

11. | 13:50-14:40 KBR Catalytic Olefins Technologies Provide
Refinery/Petrochemical Balance

12. | 15:00-15:50 Advanced Extractive Distillation Technologies for Aromatics
Recovery

13. | 15:50-16:40 Overview of Brazilian Ethanol Industry
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No. |Major Eequipment Capacities (BPSD)
1  |Atmospheric Distillation Unit 140,000

2 |Vacuum Distillation Unit 24,000

3 Naphtha HDS Unit 27,000

4 Reforming Unit 18,000

5 Benzene Recovery Unit 14,500

6 Kerosene HDS Unit 36,500

7 LGO Deep HDS Unit 25,000

8 HGO Hydrocracking Unit 16,500

9 RDS Unit 42,000

10 |RFCC Unit 33,000

11 [Cracked Naphtha HDS Unit 16,500

12 |LPG Recovery Unit 600 tons/day
13  [Sulfur Recovery Unit 395 tons/day
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Hokkaido Aichi
Properties Unit Feed E?f)ISeRnt DSAR Feed E?f)ISeRnt DSAR
Density glcm® | 0.984 | 0.960 0.931 0.981 0.965 | 0.936
Sulfur Wit% 4.11 2.46 0.450 3.75 2.55 0.280
Viscosity | cSt@50C | 1,004 255 185 880 338 260
Nitrogen Wtppm | 2,414 | 2,124 1,290 2,420 2,290 | 1,270
CCR Wit% 12.2 9.2 5.4 10.7 8.72 4.9
Ni+V wtppm 87.6 47.9 16.6 67 44 10.7
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Unit Without OCR | With OCR
Feedrate
BPSD 50,000 60,000
Sulfur Wit% 3.00 3.75
Feed CCR W1t% 10.0 10.7
Ni+V wtppm 52 67
Sulfur Wt% 0.30 0.28
DSAR CCR W1t% 4.6 4.9
Ni+V wtppm 10.0 10.7
F U =] E# AP RDS T 84k OCR B UFR o ERS Y I?j
Company Location Type Sevrvice in Remarks
Cheveron U.S.A. Richmond, California, USA DAO/HT 1966 30,000BD
JX Energy A Refinery, Mizushima, Japan RDS/OCR | 1974 1995 45,000BD
(Former Mitsubishi Oil) Install OCR in 1995
ldemitsu Kosan Aichi, Japan RDS/OCR | 1975 1992 50,000BD
Install OCR in 1992
SINOPEC Qilu, China VRDS/UF | 1992 2001 16,200BD
R Install UFR in 2001
CPC Corp., Taiwan Talin, Kaohsiung, Taiwan RDS 1993 30,000BD
(KOR No.3 RDS)
Idemitsu Kosan Hokkaido, Japan OCR/RDS | 1994 35,000BD
Valero Refining Corpus Christi, Texas, USA OCR/RDS | 1996 70,000BD
Formosa Petrochemical Mailiao, Taiwan RDS 2000 2005 Cpacity Increase
Corp. 70,000BD to 91,000BD
OCR space is reserved
Formosa Petrochemical Mailiao, Taiwan RDS 2001 2005 Cpacity Increase
Corp. 70,000BD to 91,000BD
OCR space is reserved
KNPC Mina Abdullah (MAB), RDS/OCR | 1987 2005 66,000BD, Unocal Licensed
Train 1 and 2 Install OCR in 2005 and
Increased capacity to
84,000BD
KNPC New Refinery UFR/RDS 2010 (?) | 330,000BD
UFR has been selected
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B IDEMITSU 2% TiFHHH o P (ombe » PP [ i

BLRL ISR > 3PP 25 ORBR » SR I 2 ok )
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1. Normal Condition 2. Close Bleed Valve

Bleed to Flare
Close Close
3. Pressurize 4. Isolation Check
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# kL IDEMITSU Z* filfiy RDS = Sl /4 Fo o) TR ] -
IFEBERIEIT A = T ORI 7 ORI g *M« i
RDS %puﬁﬂjf Wﬁl o

(I PEFIIRL IDEMITSU. [y RDS 1 457 P 2 P56 ’“@“Jﬁ&
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Temperature (C)| Duration | Total

No. Procedure OCR/EB (hr) (hr) Remarks
1 | Replace AR with HGO 360/360 0 Operﬂ”&gfgsure:
Stop reactor charge pump 125/125 32 32
Extinguish feed furnace 125/125 1 33
Stop make-up gas ; .
4 compressor and 3 36 Operit(l)nl\gmg;egsure.
depressurize

Cool and drain each
S catalyst bed 50/50 37 3

Stop recycle gas

6 50/50 0 73
compressor
7 Depressurize to 0 MPaG 8 81
8 Replace with N,(up & 36 117 Explosive gas<20
down x 3) or evacuation LEL%
9 Steam purge and seal_wnh 39 156
N, for separator section
10 Remove top elbow 12 168
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# ~ IDEMITSU * Filji RDS 7 S5 7 [ 5 e st il 53 7
Duration | Total
No. Procedure (hr) (hr) Remarks
1 Unloading 96 96 24-hour operation
2 | Remove reactor internals 12 108 | 24-hour operation
3 Cleaning & inspection 24 132 | 24-hour operation
4 Install reactor internals 24 156 | 24-hour operation
5 Loading 72 228 | 24-hour operation
6 Install reactor internals 12 240 | 12-hour operation
7 Install top elbow 12 252 | 12-hour operation
8 Cleaning (remove 12 264 | 12-hour operation

burnable material, etc.)
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IDEMITSU * ilfiY RDS — 8} OCR * ity Fﬁjﬁwﬁﬁﬁfﬁ-ﬁﬂj&ﬂﬂ Mz
s o HEJR OCR M lsds | UF |~ & fﬁ'ﬁ?ﬁ'ﬁ%ﬁ%ﬁﬁé’?iﬁ%%@T;E:%'Sﬁ‘fm g
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%+ ~ IDEMITSU ** 'F[JEIU RDS — 8} OCR Bi%\%gﬁ%&ﬁ%ﬁ}%ff{’?ﬁjﬁﬁﬂﬁﬁ

No. Procedure Du(rat )ion -I-(?]tr?l Remarks
1 Unload catalyst 120 120 24-hour operation
2 Unload ceramic ball 36 156 | 24-hour operation
3 | Remove reactor internals 12 168 | 24-hour operation
4 Cleaning & inspection 48 216 | 24-hour operation
5 Install reactor internal 12 228 | 24-hour operation
6 Load ceramic ball 12 240 | 24-hour operation
7 Load catalyst 60 300 | 24-hour operation
8 Install top elbow 12 312 | 12-hour operation
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(9) BT} = BB BB AR 5

IDEMITSU = filfiy RDS Z* BfilEnp = eI B e 5 A
T SR I AR R SR U6 SR« BT
TR TR S IO RLSTRY P Tl 2 R o B ] B ArphaRl g o it R
IDEMITSU “* il[iy RDS = B M a1 E g o Papo il s 1T kL
BISCIRLE o P FIURVRIR R T 6 SN o L IR
IR HG 67 ﬁ*ﬂ%ﬁ? I TR FERB IR ] > e = Pl B
[Fj== IDEMITSU 2% FilfiY RDS = S[IEA = g Al -

# 1 ~ IDEMITSU ** Filfiy RDS = Sfilr ~ et BV B kg o3

No. Procedure '(rg;n ggrg;térée Du(rrz]irt)ion Total (hr) Remarks
Start recycle compressor
Ignite feed furnace 4
3 Tempﬁ:‘?‘/}z;etgfngf;‘ta'yﬁ 110/110 2 6
4 Pressurize to 4 MPaG 11 17 For 1st leak check
5 | Temperature up to soak temp. 175/160 12 29
6 Pressurize to 10 MPaG 10 39 For 2nd leak check
7 Pressurize to 15 MPaG 14 53 For 3rd leak check
8 LGO in 175/160 15 68 LGO: 8+2deg.C/hr
9 Temperaturﬁ3 umppfo presulfing 205/190 22 90
10 Start sulfiding again injection 205/190 5 95 DMDS
11 H2S breakthrough 240/225 11 106
12 HGO in 260/245 11 117 HGO: 4+1deg.C/hr
13 Sulfiding completed 290/275 15 132
14 AR in 310/295 9 141
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(10) [IEF ™ 88 quench & 364% 7 3 R

FIgp fiIRDS B~ RS Y quench &= 7 ﬂj?\‘i/pq%ﬂ R RS
I SR T H 227 quench &S A= *FTE?»F:'CJ: E‘#”EJ‘{ﬁ%?fETfBL:JEﬁEEJ
,%4 , ,ﬁﬁagyﬁ@mﬁ jﬂ% » A FfH#1 RDS ﬁgbj‘;f}ﬁfj IDEMITSU HJF”
RDS ~ 4B |3 SRR > B Mo AP PR -~ Rt
WD&E\[ CpN F' I;j\ﬂff f%lf\rdyf * LT3 VA

Oil and H,

VAN H [3&[[(’7}
} Quench gas ?‘ ~
e | ¥ fiIRDS - 1
o EESEY quench &= U o
() (b)
*Thermal Fatigue *Inner Nozzle (Quill) insulation
(Ceramic Rope)
St
Quench Gas J _
~5
A e \a
Box type Tee
Weld J oint
No Cyclic Temperature Fluctuation Was
; Observed in Some Quenching Areas
Pipe By This Improvement.
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(%) 5725 W 4 R

5y 25 [ 1R RS F,]‘P"T[ Mﬁ A= I - 27 FDTRL /A Axens
AVENI R IR - LF“Iﬁ [77== Chevron fiy OCR % UFR ’Z”j:%\égi__ﬁlfﬂ Ifs 7 i I3
FOEES 91D jﬁﬁ PIRL AT 5 1'7{[ Chevron > Fil[i s Pridili 5t s 21~ Sﬁﬂ BT ﬁﬁ%@}!

(L) SN I 50 b S S e [ iy

5F*%HEIEUHJ%%@%@1’“‘(/[![}%1[—{ e gL #’Elj;ﬁ@gﬁjﬂ;ﬁm
6 iy Bunker JFOFsERAY « ST A BIIORCR SRR O ~ ) - i
LIPS T 0 (0 SR TR T - BRIV 9
i (B2 f‘,*\ﬁﬂiﬁ“@zﬁﬂmgﬁ CHRA A Fiﬁ*ﬁgﬁgl BE bﬁjﬂ ,
Axens HH PRI @ 5 [[RL Fixed bed i Hyvahl 71 Ebullation bed fi*
H-Oil - i?[iﬁ?ﬁ']ﬁ@fl;ffﬁ[cﬂpﬁg[l{ T OHRA o

/ AAGR
14 _&Iarket Demand, Mbdoe Market Structure, % ;7.5
100%;
12 1 17.6%
soel 301% 4%
10 1 _ 152% || 349
s 60% | 20.8%
6 101% | 1.1%
-
4 1 8.0% 2.6%
2 20%] . &
U rrrrrrrrrrrrrrrrrrrrrrr 1 rr 11T uD{'

1990 1995 2000 2005 2010 2015 2020 2007 \mﬂ/
9.7 Mbdoe 9.0 Mbdoe -0.6%

Power Generation

Industry
Other uses™
Reﬁnery Fuel Other Uses* = Petrochemical Feedstock, Transport,
Bunkers Residential, Commercial/Agriculture, ...

Source: Axens & other sources (2008)

B~ SRR e
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/ /

Emission Control Areas (ECA)

1.5wt% 1 wt% 0.1 wt%

Current 7k} 2012 2015 2018 2020

4.5 wt% 3.5 wt% 0.5 wt%
Review to assess i
sufficient If not | Final adoption of
availability of 0.5 wt% deferred
0.5% sulfur FO

Global Source: IFQG 2009

Abatement technologies fe.g. exhaust-gas scrubbing) is allowed as an alternative to using compliant
fuel

B~ - SR B TR -

1000—
800 — HDHPLUS®
Ni+V | <> H-Oilge Slurry RHCK
Content 300 — Ebullating bed RHCK
in Feed, -
ppm 200 _
1Hyvahl (+ R2R)
100 - Fixed bed RDS
D T T T T I T I 1 1

30 40 50 60 70 80 90
Net VR Conversion,%

llFF

B TR S R ISR -
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(2) Hyvahl #I H-Oilgc f;ﬂ%;’””

[f;ﬁ = kL Hyvahl Z{# > R1A #{I R1B fﬁfg[mli‘% f*~ Guard reactor > 7 5 —
(ot~ TR BEA HEBIE P R ﬂﬁﬁ’@ﬁ'ﬁ”’z’ AR IS M R 45
RS [+ [ R

2 il RDS S (S S s F | LRI - @i f iR
AV g [ o {EIFT IDEMITSU F[Jguhﬁﬁ%ﬁ% el gﬁ. I
Al Tpf’% lLELE = I%%ﬁa:ﬁ[lipl f‘ o= |ek$ﬁjﬁ?OCR%pU|:R
MRS o PR R 32T CR*[‘UFR*@%\%EEIJH!W‘[@ [y =" B VR T
i Jéﬂﬂﬂﬁjﬂ

QE,H P4 fLEbullated bed (H-Oilrc)GiAd - IF<EiJ*#IChevron ** ‘F[JEIfJOCR’@’%%E'
U] T }ﬁlﬁ gh%y{v[lﬁ} iIRIE S F }Eﬁ [ El Fmﬁ RIS T dhh (g 1 ﬁlﬁ
OCR™ BN Y i = ch L [l 2~ s » [T H-Ollre BIARLET R~ {5~ TS - i
TR IR R NI A (R gt RIFYRDS T BA5 = 1A ¢

/o PRS
Guard Reactors o
= Gas
Trea!tment
1AI @
. I | [ .
L
LY
e \‘ ,-@
Feed AR/ VR | , ;Zt:itnnatiun
[&) .

Hydrogen —

B! = ~ Hyvahl ZJ#
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/ Guard Reactors in Series

Atmospheric
or Vacuu/m Residue

b~/
Low P
catalyst
conditioning

package

to HDS
and refining

section

>

i1 =~ Hyvahl BIFH(RIA A1 R1B ™ i)

CatalystAddition ! as/Liquid
Separator

Recycle Cup

Expanded
Catalyst Level

Settled

Catalyst Level Ebullated Bed

Distributor Grid
Plate
Hydrogen + Feed

Ebullating Pump
L]

Catalyst Withdrawal Recycle Oil

/ H-Oilgc Improvements

Fuel
Gas

HP Air
Cooler dmn

HP HT
Separator

HP LT Abs
,’ Separator
MP LT
Mi Separator

Separator Sour Gas

Resid N T _\ﬁd Atmospheric—= Naphtha
—_— ra o & Vacuum ——— Gasoil

H-0il F
Heater Reactors A

— VR

[ P4 ~ Ebullated bed (H-Oilrc) &7
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CEGILE

F17= ~ Hyvahl SAET]

=% kL7 Middle East, CoastalFUf kL Al Shaheen- '] VR F{,lg_ﬂ » Capacity
F1.51,000 BPSD » s&R| o™ -

VR feed quality

° API 6.4
S, wt% 5.5
Ni+V, wtppm 160
C, Asph., wt% 11.0
A
/- " ke
tTI LPG
L = |
o [ Naphtha
VGO Gasoline ’
I MD ’
|-

oL

_______ —

LPG, C;=and Cg+ B }
throughput

*FEED Completed

IPI October 27, 2010 - Axens Presentation

[ =~ Hyvahl SUAH ]

27



%2'71= ~ H-OIlRC+Prime-D G

P f 4 Eastern Europe Inland 3% £L Ural f9 VRIPHE] 4 & £1.60,000
BPSD » SIS > SR8 7 Bl ik 214 ppm -

VR feed quality

°API 11.0
S, wt% 27
Ni+V, wtppm 214

R

Integrated H-Oil;. + Prime-D

/ Commercial Project n® 2
/
Integrated FG
*‘I‘l LPG
1 c?'= ’
mL Pacina
Gasoline '

Lo J

LPG, C;=and C,+ | A
throughput N } '
»*Engineering Stage

JPI Ociober 27, 2010 - Axens Presentation ey

H%H “ ~ H-OilRC+Prime-D H{#d
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(4) Chevron * ﬁJElfJ%—  HDS ﬁ%}}ﬁ%-fé{]éﬁ ’ET;FF',E PAL Vs

Chevron ** iV RDS i :;szaaquw + Ffra. > Chevron 2 IS t’lﬁlfﬁ%

TP (S HDS > = Ly SRR & B0 - [ [ coking SRR
[5G = Rl HDCCR U= o= il ss s F‘E‘Ea’xElv[lan IR o

=

g

jram—

HES FVFJ, ICR-186 i#jix - ICR-186 @l fLv7 HDM and transition ./ i i
1 L”ﬁ‘ﬁﬁﬁ'sfﬁ %ﬂﬁéﬁﬂj%ﬁ’ﬁﬁﬁz‘f I I'E"EJHE'JF‘@\% B0 fﬁJEﬁ 9 i ﬁ.'J HDN
A1 aromatic GIA{IFS 0 o (FEER G 2009 F R T A &

ICR 161
Large pore HDM catalysts ICR 151
ICR 132

Transition catalysts with dual demetallation and | ICR 167
desulphurization capabilities - provide HDS ICR 137
activity in a high metals environment ICR 170

ICR 131
ICR 186
ICR 181
ICR 153
ICR 130
ICR 171

Small pore HDS high activity catalysts for deep
desulphurization, MCR removal and
denitrogenation

Recent additions to ART's catalyst portfolio allow precise tailoring of system

[fii =+~ Chevron X Filfiv RDS &l 5k

Recently Developed ART Catalysts

= High Metals Tolerant HDS
Catalyst (2009)

— ICR 186
High Metals Tolerant HDS

Catalyst (2007)
— ICR 181

= Very High Activity HDS
Catalyst (2004)

— ICR 171

[fit 7~ Chevron X Fil v = ¥ #r HDS il
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[ ]kl ICR-186 #%5% ICR-153 71 ICR-131 B luF=4it » ICR-153 I
ICR-131 ﬁﬂf& Chevron ** ‘F[JEU HDS &% » kT Chevron * ‘F[J*;'*:%ﬁi? ICR-186 ﬂﬁfi
r%ﬁ,fj_ﬁ BT S A FEURE e Jﬁgjﬁf‘ ICR-153 A1 ICR-131 @#% ; {fI kL HDS
F[IHDCCR { e PRI Y HDS S P&'LF“WF“@%M%F,J'F'jtﬁf,’f#rtransition )
B TEEHTHDS = il B HDS oo i

Chawron

High Metals Tolerant Hydrodesulfurization Catalyst =
ICR 186

ICR 186 is a new metals tolerant

u cR1%: conversion catalyst
Improved metal capacity and
metals removal activity for
heavier feedstocks
Novel support structure for

improved accessibility

HOMCE

.....

ICR 186 reduces metal slip to
downstream deep conversion

catalysts (provides needed
iy metal tolerance after transition
' section)

HOCCR HIS i tdetal Capacity

Q%H Je ~ ICR-186 %= ICR-153 A[I ICR-131 i ity =ik
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(5) Chevron * ﬁjp’l@g@%—  HDS EI%;}!I%--F.J,'J coking X%
Chevron ‘t HJEJ ICR-181 B%Jﬁ%i“*‘ (% coking [iv HDS i » #2007 &+ 5
5 S i IR A TR A RS E Hﬁ FU& ERnAiEl (Metal capacity)’ » HDV
f J?HI% [ SRS coking potential » PR B A g (e o
SV o W 1 RLICR-181 A1 ICR-161 + ICR-167 * ICR-153 =4t »
ICR-153 “11:L. HDS &#fix - HEJR ICR-181 1Y Metal capaCItyﬁ 7> ICR-153 s
T HDS f= )ik s [f;ﬁl 4 — kL Metal capacity 1% FF[E MCR F BiEEE - P
HEAR A Metal capamtyi_jféﬁ T Fg‘gﬁ fY MCR rﬁ%%}ﬁﬁ LFNE — Ry
IR AETIRRLS coking pog 1% IE'“J‘IQFRIEEH%J%% MCR fiug= 7 %}H’@:@ﬂ@
ﬁ T[J[}ﬁlﬁl Y MCR A[E}?FEI[ Ef £l Metal capacity #1¢ Bl | ‘J;—i&ﬁdﬁf?ﬁ =3

% o

qﬁﬂﬂ 1= iﬁpﬁ*ﬂ%& I = e R iy %T“lﬁﬁj'é/lmrﬁgﬁ [EI:IEH SRR T
High severity fUif[ES AT ™ » {0 ™ Pl o - Bl ;T‘*F’A (Metal capacity)

ﬁéﬁq 20% -

High
mHDS
BHDY
1K eral capanity
ICR 161 IR 167 ICH 183 ICR153

qgﬁl: - ~ ICR-181 AIICR-161 - ICR-167 ¥ ICR-153 fiuF=ifif
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MCR Product Quality/Metal Capacity Tradeoff
Effect of Conversion Catalyst

5.4 —
K /1
e 9 e // |
Q
= 4.8 \ /
o o /
g 45 —
4.4 -
pn m Standard RDS Catalyst
' « New RDS Catalyst
4 T T T T

12% 14% 16%
Relative EOR Metal Capacity

ICR 181 run at intermediate severity could improve product MCR by 20%
without sacrificing any metal capacity

HDS Activity Run Plot

+ HiSeverity Std Cat
= StdSeverity Std Cat
HiSeverity New Cat

Temperature above

2% 1% 6% 8% 10% 12% 14% 16%
Relative Metal Loading Ni+V

ICR 181 delivers improved product quality at high severity with a smaller sacrifice
to metal capacity

[B1= A =~ Pl S RS AR YRR AR B Ry T
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(6) UOP [y FCC # Bk i=—@ A, ~ 2o ¥

OP = 41| 4~ El ok FCC g JZFIL*JID ’&JWIFBT%?EJ%IUﬁfﬁﬁJm )
it FCC ooy ﬂﬁrﬁ’f%ﬁ(ﬁmj “BrE Hﬂyﬁf [ Jg:j‘j [fl [_H[FU“T [ﬁ R T

[pJﬂJﬁﬁ F*? FOE PRI = o = 7 0 1991-2005 & V[ » $f5° FCC SIAHEL
*]’ PR HLH % 5~ Coke selectivity - 2005-Present L £14* Hydrotreating

(Emissions, Fuel quality) » [fij < [R5 B Petrochemical (Propylene,
Aromatics) o I s Q%iplgﬁl RSP gy o A l—ﬂjfg%« SR
T PIFA sp UE&:FF#VL{TJEI%?U Petrochemical =1 » I'J ™ /i 57 UOP ST
ﬁ,fj Petrochemical ﬁafﬁ#,ﬁfﬁi (refid el

* Past: Improvements to Yield and Coke Selectivity
— Vortex Separation™ (1991/1995)
— Optimix™ (1994)
— AF™ (1998/2006)

* Present: Hydrotreating (Emissions,
Fuel Quality)

— RxCat™ Technology (2005)

* Future: Petrochemicals (Propylene,
Aromatics)
— PetroFCC™ Technology (2008)
— RxPro™ Technology (2010)

UOP’s Continuous Improvement
is Responsive to Market Needs

B~ =~ UOP iy FCC A ~ ZR = e uBUAd i gl e
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(7) UOP JE"?EE{J Propylene i S<fiufk FedgaE)

'~ A DA A T ISR R Propylene & Sk il FCC AR
Severity > WL#%F'“\ZE?E%{JJ%¢ » |y HAIxEL recycle (ﬁ%ﬁ‘j - #) - recycle fi' 53 £
Single-stage recycle #I Two-stage recycle » Two-stage recycle fi'I'] %Eﬁ.j Propylene
o 30 [RF [ RS 4 [’Erﬁ’ﬁﬁﬁ[’i Paraffin buildup > WLFL#E@J Product recovery
cost -

UOP Elfjgﬂiﬁjgﬁﬁﬁ‘ IJI# (% Paraffin i~ dilution ~ [ [ 30%recycle » [R[FE [
9% v cost ([ﬁﬂ: -+ =) & Juhl UOP iy Rxpro SA=El {5 ﬁj%ﬂ%ﬁfjfﬁf& T
fHI[Filfiv Propylene & =+ » UOP ZJA[iv steam 1 coke+ Dry gas pag.gnﬁ,’g »
P 585 S

Propylene Yield Highly Dependent on
Feed Quality & Reactor Severity

A Honeywell Company

ha
.

-
[=-

;.
=<
<
Uy

[=2]

Propylene Yield, Wt%
o

| |
Base RxPro™

Technology
f (RxT, Pp, C/O, Recycle)

>
Increasing FCC Processing Severity

[fit = P4~ Propylene i 3 FIER 772 B @%g“;g
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FCC Propylene Influenced by
Reactor Process Conditions Profind et

5x Equilibrium Propylene Reactor Yield
& | “-Plant Cost f3
E *-Cy= Yield 3
= 3
= ~

L 1]
b= o
" E
[&]

1 e

1 Partial Pressure  0.1X
Qs

5x +10 ”’afp,,e

w | *CsYield o S, Urg o\
== *Dry Gas ES‘; 0_1)‘1 bes
s >3

- w

k-] 4+ ©=

3 5 98

> >

" as

[&]

Base

-

Absolute Temperature 1.2x

High C4” Yield Has a Price

-

ro7
>
I/l‘

=+ =~ FCC ~jii@ie= Propylene F:}*F}Ajg

uop

Recycling Increases Maximum C,° A Horeyell Sompary
1
v :;g:;‘:r; * Single-stage recycle

—Increases C;- yield potential
—Cost effective to steam

VGO T

Riser C4 — C?
Recycle » Two-stage recycle
1=V GO —Higher C,= capability

—Cost-effective production

F 3

«_ | & Severe FCC relative to steam and recycle
o | & * Single-Stage Recycle
g - + Two-Stage Recycle
= to Common WGC * Drawbacks to either operation
5 —Paraffin buildup reduces per
- pass recycle olefin conversion
o —Paraffin buildup drives up
o Product Recovery cost.
o
]
15 25

C,~ Yield, Wi%gr

7

= - # - C4-C7 recycle ™ Propylene E%E*F—ﬁ%l’h:
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Targeted Olefin Recycle Lowers Cost A Honeywell Company

‘ 1
* Product
ety Ha R L
100%% *No commingling
VGO Riser * Provides 100%
Riser ci—c, I8 containment of VGO Riser
Recycle olefins
/GO * Minimizes paraffin dilution
* Reduces recycle 30%
" -#& Severe FCC
& | & Single-Stage Recycle
§ | TwoStageRecycle 2ijop
; o Targeted
E ./ Recycle
% 9% Lower Cost
8
Q
15 25

tD
C,~ Yield, ﬂt%ﬁ“

=1~ UOP iy FCC SIAH Rl

S.]u~ UOP 9 Rxpro SR [ 2 I I7RH (e UL

Parameter Other Max C;~ FCC UOP RxPro
Feed H-Content, Wt%, >13.2 12.4
C5=, Wit%er >20 > 20
Coke + Dry Gas, Wt%, 21.9 12.9
Steam, Wt% 20-30 10-15
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N+2A, by Wt

(8) ## Para-Xylene & 3 = ffk (SRR

Reforming Unit & R Pofizt > ST PR TSRS 10 7 A8zt > pligr=ri
E'@'SI?{%HI%T? ’ %*ﬁ@*@fslﬁj?[l’“@? RS A T RL= 8 case SER[E
Para-Xylene (fTHi£%h PX) i [R5 > FIBAEST - LSRRI d N+2A
SRy i 10 PX A3

Feed to CCR Platforming Unit: N + 24

CCR Platforming Unit Product: KMTA by Carbon Number
All Cases: 53724 BPSD Naphtha Feed

B0 600
CaseA: 05470° C Distillation, — Case B: B5.170° C Deatillation, r..ur..ns.m CMIIH- MCASE A 85170° Clreed
lewan Tead richer feed 1 ICASE B: 85-170° C Fesd
ol FowerArmatics potentisl) higher Aromatics potential) 500 casan e MICASE C: 85182° C Foed
lighter than
Cate B30 €
a0l 400
g
wl s 300 -
200
20
100
10+
0
o A
CASE A 85-170" C Feed CASE B: 85-170" C Feed CASE C: 86-182° C Feed

CCR Plaﬂuﬂnlng Product: KMTA by Carbon Number

Relative PX Product Rate

112.0
110.0
108.0
106.0
104.0
102.0
100.0

98.0

96.0

94.0

% of Case A

CASE A: CASE B: CASE C:
85-170° C Feed 85-170° C Feed 85-182° C Feed

= A 7~ = 7 case 3R 5 Para-Xylene % S pufl#Y
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e TA-30™ gt + P=TA-20HP™IfS Y 5 (v Ll - {ERPR
SR (1) TSR  H PX % () TSI HIHCE
ﬁn el (3) I CSEEVROIE » (4) JTRBRSEIT - 1 g oa

P iR P SR S B (SR R W R SRR - R L
TA-30™ et PR b= >l B TA-30™ R E | ﬁ[ﬁ'l Rlpy
R [ JpIEE TA-30™ SIE PR SE P 2 IR -

?;:‘4{ . TA_30TM E%M ==Y HJEI%,}I;Z%EJ[ ﬂ <R ST A

Competitor TA-30

WHSV Base 2 x Base
H,:HC Base 50% of Base
Pressure Base 50-150% of Base
Conversion Base Base + 4 wt%
Activity Base 2x Base
Deactivation Rate Base 20% of Base
o +60
o +TH0F /
|-
=2
T +40
@
o
E +30F
2 # Equivalent of
Competing Catalyst

Q -
= +20 B TA-30
=]
T
o +10F
o

et

Catalyst Life

q&ﬂ Ju s TA-30™ BT (9 2 g Rl L i
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P IDEMITSU il %% RDS = 8 > ({77 [ URLE 24 & fofs 5
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F R AT#H3 RDS = Bhfel fit S B [0 IFRP] OCR ~ N EY UFR ~ s
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Chevron il RDS = S~ [URLI Pl A peapaeioss i P s
R = SRR 2RI TS O IR 2 R R - PP
RSN T e AP o PP i R p R
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