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@&9 STANDARDS & VALUES

Responsible Care Program

\7

Responsible Care®

OUR COMMITMENT TO SUSTAINABILITY

Quality 1ISO 9001 certification
Environmental ISO 14001 certification

Safety OHSAS* 18001 certification or equivalent

(*Occupational Health and Safety Assessment Series)

AFNOR CERTIFICATION

Our values:
Innovation
Customer satisfaction
Confidentiality
Ethics ,
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@&9 SERVICES, PRODUCTS & TREATMENT

Regeneration /

React Sulfiding/Activation

Recycling

(metal recovery)
Toll-processing /

Manufacturing !

Logistics

(Re)sale /
Trading

Reactor Management Services (RMS)
/ Field services (Petroval)
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Uzemi MUKODES/KATALIZATOR ELETCIKLUS

Fém visz-
szanyereés
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Uj H Betoltés H Uzeminditas ]-> Termelés Lelirités Regen.er?l?s ]
Reaktivalas
In-situ Aktivitas SMARTDUMP
szulfidalas Ap CARBODUMP
'-.
| ISMETEET FEL,I-IASZ,NALAS
1 KASZKADOLASI KESZLET
H L ELADAS
Ex-situ 1
szulfidalas: ¥
TOTSUCAT Kezdeti aktivitas

Ap elGrejelzés
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@0@69 REGENERALASI TECHNOLOGIAK

HAGYOMANYOS REGENERALAS

e Zeolites

e Ni Catalysts

e Pd Catalysts

e CoMo, NiMo, NiW Catalysts

SZARAZ REGENERALAS REJUVENALAS

e Zeolites (Confidential) e CoMo, NiMo catalysts




REGENERATION TECHNOLOGIES

CONVENTIONAL
REGENERATION

|e Zeolites

* Ni Catalysts
* Pd Catalysts

|o CoMo, NiMo, NiW Catalysts ‘

DRY REGENERATION REJUVENATION
e Zeolites (Confidential) e CoMo, NiMo catalysts
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@&9 HPC DEAKTIVALODASI MECHANIZMUSOK

Szerkezeti modosulasok:
Fém részecskék szinterez6dése
Migracid és/vagy aktiv specieszek megszlinése
Szerkezeti valtozasok

Uzemeltetési kériilmények fiiggvényében

Irreverzibilis mérgezdodés: Reverzibilis mérgezédés:
Fém szennyezdk (V, Fe, As, Hg) S7én: 5-25%
Szilicium, natrium... Bazikus nitrogén (Hidrokrakk)
Kén (Ni...) Mellékreakciékbol

AAG Osszetevoi




HPC TREATMENT

[ Sampling ]—P[ Lab regeneration }

!

1

[ Physico-chemical characterization ]

[ Activity testing (lab ) ( -

!

[ Feed-back to customer ]4

)

[ Plant regeneration ]

|

[ Physico-chemical characterization

[ Activity testing (ind)

l l
|

Ap prediction

}

[ Reporting to customer ]4
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HPC TREATMENT

Sampling Lab regeneration 1

Physico-chemical characterization [ Activity testing (lab ) (.

[ Feed-back to customer ]4

[ Plant regeneration } l l
[ Physico-chemical characterization ] [ Activity testing (ind) Ap prediction]

}

[ Reporting to customer ]4

_N]




MINTAZAS/ANALIzIS

Standard
mintavételi eljaras
(mindegyik agybdl):

15-30 mintat vesznek,
osszekeverik, homogenizaljak az

elemzés elott

Dedikalt SAS
mintavételi eljaras
(mindegyik agybdl):
15-30 mintat vesznek, amiket
megtartanak egyedi elemzés

céljara




MAXIMISE RECOVERY SAS
(SAMPLE/ANALYSE/SEGREGATE)

Reactor

\ 4

Catalyst is often partly contaminated, partly in good shape
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SAS: SAMPLE/ANALYSE/SEGREGATE

A

Catalyst is often partly contaminated, partly in good shape

Allows to trace metals contamination vs height in reactor.
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SAS: SAMPLE/ANALYSE/SEGREGATE

A

Catalyst is often partly contaminated, partly in good shape

Allows to trace metals contamination vs height in reactor.
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@&9 SAS: SAMPLE/ANALYSE/SEGREGATE

v

Catalyst is often partly contaminated, partly in good shape

Allows to trace metals contamination vs height in reactor.
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@@@9 SAS: SAMPLE/ANALYSE/SEGREGATE

Catalyst is often partly contaminated, partly in good shape

Allows to trace metals contamination vs height in reactor.
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@@‘9 SAS: SAMPLE/ANALYSE/SEGREGATE

|

Allows to trace metals contamination vs height in reactor.
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SAS: SAMPLE/ANALYSE/SEGREGATE

200

180

160

140 -

120

80

Surface Area [m?/g]

40
20

L ——

100 |

60 -

Must < » Can
recycle regenerate!

Vanadium spec

Reactor height (drum number 1 —N)

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

[%3M] winipeuep

Horddkat/konténereket szamozni kell a lelirités soran!!!
Nyomonkovethetd a fémszennyezés a reaktor hosszaban
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SAS: SAMPLE/ANALYSE/SEGREGATE

200 10.00

180 ~ + 9.00

)
160 — + 8.00
L/
140 A + 7.00
120 . 6.00

E ¢ H
® 100 A +— 500 g
< . 3
Y 80 4+ 400 R
& G
3 60 <= 300 T

40 » Can 4+ 200

regenerate!
20, il o s srmmintt Moo s ot o L 1.00
Vanadium spec
o8B L 0.00

Reactor height (drum number 1 —N)

Case study of 96 tons reactor

Average analyses slightly off-spec

Refiner wanted to send batch for metals recovery.
SAS pointed out contamination was very local
75% of catalyst could be recovered

1.3 MS savings
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FROM GRAVITY DUMPING TO SAS

2 stacked beds — dense load

1 dump pipe (45°)

Diameter =24 cm
Height =1m



Front view

Side view

Bin Composition

60

40

20 4

e % Brown

== White

10
Bin #

15

20
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TO SAS

Dig out
Conical shape

SAS

Gravity Unloading

Bin Composition

100 4

80

60

40 +

20

Y% Brown
=% White

10

15

1
20

! After Gravity dump, SAS can trace back the position of the

catalyst in the reactor.




TO SAS

\2

0.60 -
0.45 - —;,«"'i \

X : -~ Material regenerated/REACTivated

2 030 L

2 \,/
0.15 . -

Material recycled~___
0.00 ‘ : —— e . .- -— .
5 10 15 20 25 30 35 40 45 50
Bin number
N° BINS As Vv Fe Si Na Cspent | Sspent |Clabreg|S lab reg SA Lmm | %grains | %grains
(wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (wt%) (m?/g) (mm) [<1.5mm| <2.0mm
2 0.15 0.00 0.12 0.15 0.09 10.8 13.6 0.1 0.6 141 2.67 6 22
4 0.51 0.00 0.13 0.17 0.07
6 0.24 0.00 0.13 0.17 0.11 9.5 14.3 0.1 0.8 143 3 4 18
8 0.37 0.00 0.14 0.17 0.14
10 0.13 0.00 0.11 0.15 0.08 9.1 13.9 0.1 0.6 142 3.04 2 10
14 0.03 0.00 0.10 0.15 0.08 9.5 13.5 0.1 0.6 142
18 0.02 0.00 0.08 0.16 0.06 10.2 14.2 0.1 0.4 151 2.84 4 15
22 0.01 0.00 0.08 0.15 0.08 10.9 14.1 0.1 0.3 154
26 0.00 0.00 0.07 0.14 0.05 11.0 13.7 0.1 04 160 3.31 3 9
30 0.00 0.00 0.06 0.15 0.05 11.0 13.8 0.1 0.3 162
34 0.00 0.00 0.06 0.14 0.04 10.3 14.0 0.1 0.3 152 2.85 4 15
38 0.00 0.00 0.07 0.15 0.05 114 14.1 0.1 0.3 162
42 0.00 0.00 0.06 0.16 0.05 12.0 134 0.1 0.2 158 3.00 5 14
46 0.00 0.00 0.06 0.15 0.04 12.0 14.0 0.1 0.3 153
50 0.00 0.00 0.06 0.15 0.05 12.0 13.7 0.1 0.3 160 2.66 10 26
Average 0.10 0.00 0.09 0.15 0.07 10.7 13.9 0.1 0.4 152 2.89 5 16

25



reg'ted

catalyst

LAB REGENERATED CATALYST ANALYSIS

Carbon

Sulfur

Surface area

BCS (Bulk Crushing Strength)
and/or
SCS (Side Crushing Strength)

Abrasion loss

Average length

PSD (Particle Size Distribution)

Poisons (As, V, Fe, Si, Na, Ni,...)



HPC TREATMENT

Activity testing (lab )
)

[ Plant regeneration ] l l
) ]
U

[ Sampling ]—P[ Lab regeneration }

!

[ Physico-chemical characterization ]

|

[ Feed-back to customer ]4

|

[ Physico-chemical characterization ] [ Activity testing (in?(\LAp prediction
@ 27

[ Reporting to customer ]4
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@@@9 AKTIVITAS TESZT

Az aktivitas helyreallithatosaga nagyban fiigg a hasznalt
katalizator allapotatol.
A katalizator aktivitasa rosszul szamszerdsitheto az analitikai

eredmények alapjan.

A kozvetlen aktivitasmérés elengedhetetlen az
Ujrahasznosithatésag megallapitasahoz.

RVA / RWA (%) measured correlates directly to reactor WABT (°C).



ACTIVITY VS SURFACE AREA KF757

105
100

RVA (% vs fresh)
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SA (m2/g)

145 150 155 160 165 170 175 180 185 190 195 200

No relevant metals contamination on every batch
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&&Q ACTIVITY TEST

Ry,
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@@‘9 MTU OVERWIEV

Furnace and 10 Sampler
reactors in parallel (and degassing section) |

sk

- ﬁ HDS - ULSD (10 -100 ppm S)

= |&s\ 1

il i
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HPC TREATMENT

[ Sampling ]—P[ Lab regelneration } l

[ Physico-chemical characterization ] [Activity testing (lab) (.

Feed-back to customer

[ Plant regeneration/sampling } 1 1
[ Physico-chemical characterization ] [ Activity testing (ind) Ap prediction]

}

[ Reporting to customer ]4

&
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HPC TREATMENT

[ Sampling ]—P[ Lab regelneration } l

[ Physico-chemical characterization ] [Activity testing (lab) (.

‘ |

[ Feed-back to customer ]4

Plant regeneration/sampling l l

[ Physico-chemical characterization ] [ Activity testing (ind) Ap prediction

=T

[ Reporting to customer ]4
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REGENERATION PARAMETERS OF HPC

¢ C (CoMo- 2)
0 S (CoMo-2)
A SA (CoMo-2)

300

T 250

T 200

T 150

+ 100

20 + C (CoMo-1)
®m S (CoMo-1)
o A SA (CoMo-1)
Carbon .0
Dob-Bhopoop D
15
S 10 -
e
Sulfur
5 _
0 ;
T, T, T, T, Ts
Temp (°C)

2 Commercial Hydrotreating catalyst - CoMo on Al,O,

Tailor-made recipes for each individual catalyst

(6/;w) vs

34



ROTO-LOUVRE

Maximalis aktivitas visszanyerés:
homogén regeneralas
szigoru hémérséklet kontrol
Gyors hé és H,0/SO0, eltavolitas

Side view
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@@69 REGNERATION FLOW SHEET

Srubber T

1

v Air
\ | j
- | ; 3mm (diameter)
' — )
Inerts L T\ catalyst

Regeneration oven

Spent

catalyst
| S

—

Dust
(<1mm) Fines
(<Imm) 4 3mm (diameter)
Continuous process catalyst

High activity recovery (> 95 % SA retention)
Fines guaranteed to be less than 1 wt%
Fine-tuned to each different catalyst
Catalyst evaluation (QC)

36
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HPC TREATMENT

[ Sampling ]—P[ Lab regeneration }

!

1

[ Physico-chemical characterization ]

[ Activity testing (lab ) [

!

[ Feed-back to customer ]4

)

[ Plant regeneration/sampling ]

Physico-chemical characterization

Activity testing (ind)

[ Reporting to customer ]4

l

Ap prediction ]
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HPC TREATMENT

)

[ Sampling ]—P[ Lab regeneration )

!

1

[ Physico-chemical characterization ]

[ Activity testing (lab ) [

!

[ Feed-back to customer ]4

)

[ Plant regeneration/sampling ]

|

l

[ Physico-chemical characterization ]

[ Activity testing (ind)

|

[ Reporting to customer ]4

Ap prediction
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@@@9 Catalyst Performance: Pressure drop

Eurecat has developed unique pressure drop measurement to predict
mixed phase delta P in refinery reactor conditions.

Eurecat

Lab gas phase APref measurement
+ Lab gas phase AP measurement
+ Correlation

N

Commercial Predicted AP
APref (bar) (bar)
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Catalyst Performance: Pressure drop

Tool has been validated in refinery units (multibed, dense/sock):

1.8
1.6
1.4
1.2
1.0
0.8
0.6

Industrial unit data
Delta P measured (bar)

0.4
0.2
0.0

_ [ s EEPREY. U G aeasag s st L.
: ; i | | | ”
_ e, Rosamand e e PRI L ATTIEL RSEITERTTR LN L0 s TSR HERIRIEIE
' ! ! ! - |
i ; i i ” | i i
; ; ; ; L Z ; | ;
7 v R A A Y O A
1 l 1 l , 1 I I 1
_ DR . . P8 JV’ : T S
: : WP . Z I E
R— ,“' S s - .
|- ¢ DeltaP measured =f(Delta P predicted) = = 1:1| _
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Delta P predicted (bar)
Eurecat laboratory data

1.8

Zat3
‘loading

fat4
2 loading

fat4
2 loading



PSD (% vol)

;
o@cg PARTICULE SIZE DISTRIBUTION VS PRESSURE DROP

Particle Size Distribution (PSD)

° r N
81 Average lenght: 2.4 mm
7 Particles <1.5 mm: 7 wt%
6 - Particles <2 mm: 31 wt%
5 o ( Ap regenerated ]
4 - lcatalyst: 1.22 bar
3 |
5 |
1.
0.
EYGININN o oS a0 Y P ,Vvs’ L oy W«‘* q;b° I
Q: NS Q4 B 9 T%T 9 o "o AT AT T 9T O

Lenght (mm)
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LENGTH GRADING VS PRESSURE DROP

Particle Size Distribution (PSD)

\_

Average lenght: 2.9 mm

° 7 N

81 Average lenght: 2.4 mm

7 Particles <1.5 mm: 7 wt%
— 6] Particles <2 mm: 31 wt%
S 5 - [ Ap regenerated ]
j;)’ 4 - lcatalyst: 1.22 bar
A 31 B PSD regenerated catalyst (%vol)

2 B PSD after length grading (%vol)

1.

0 |

SV ST AT S 0° Y P ,Vv" R

% WY AP ¥ A o WV WY X Y 6 AY A QY oY o
s N\ Lenght (mm)

f Ap after lenght

Particles <1.5 mm: 2 wt%
Particles <2 mm: 15 wt%

J

|

'L grading: 1.01 bar
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HPC TREATMENT

[ Sampling ]—P[ Lab regeneration } l

[ Physico-chemical characterization ] {Activity testing (lab) Q

[ Feed-back to customer ]4

[ Plant regeneration/sampling } 1 1
[ Physico-chemical characterization ] [ Activity testing (in?f\l\Ap prediction]
@
44



(?EURECAT

Regeneration report

LOOOUA_KE787 20

Mass balance

Comments:
FB 66-68 : 40 wt % dust

PO number:

End of treatment:

31/1/2013

Inerts: (kg) 3528 16 drum(s)
Unregenerated material: —~ 53201 Regenerated catalyst:  net: (kg)
net: (kg) —_— Sc:gg':ilng REGENERATION » Final — KF757\3Q 998 1BB
57983 68 bins Screinlng KF767 1.5E 42100 43 BB
Dust: (kg) 1254 7 drum(s) Fines: (kg) 368 11 drum(s)
Catalyst —

Ch aracteristic ab regen:  Spec:  Regen:  Notes: Metals contaminants:  Notes: Regen/Lab REACT™:  Notes:
T I7oT TO™S - - - As: <0.01 RVA (%): 92 vs fresh
Smoke test: Yes - - - V: <0.01 RWA (%): 98 vs fresh
HC/other volatiles (wt%) 2.9 - - - Fe: 0.2 Ap (bar): 1.01
C (Wt%): 14.2 0.1 0.5 0.1 Si: 0.1
S (wt%): 12.0 0.4 0.9 0.5 Na: 0.11
Surface area (m2/g): - 140 137 140 e S=8% Pe rfo rmance
BCS (MPa): - 1.60 1.44 1.58 Regenerated densitie  Notes: H H
Average length (mm): - 3.0 2.8 3.0 CBD (t/m3) 0.843 pred |Ct|0n
<2 mm (%): - 17 20 15 SD (t/m3): 0.784
<1.5mm (%): - 6 10 5 PDLD (t/m 0.903 .
Fines (wi%): - - - <0.1 VF (9): 0.325 Load | ng

Additionalanalysisrasults can bapublishad via.astaclk databasa diracthraccassible via

IXXXX/A KF757 3Q | Spent: Lab regen: Spec: Regen: Notes: Metals contaminants: N pa ra mete rs
LOI (wt%): 18.3 - - - As: <0.01
Smoke test: Yes - - - V: 0.01
HC/other volatiles (wt%): - - - Fe: 0.12
C (wt%): 14.1 0.1 - 0.1 Si: 0.15
S (Wt%): 12.7 0.3 - 0.8 Na: 0.15
Surface area (m2/g): - 176 - 170 Ni: <0.01
BCS (MPa): - - - 1.2 Regenerated densitie  Notes:
Average length (mm): - - - 4.8 CBD (t/m3) 0.727
<2 mm (%): - - - 1 SD (m3): 0.676
< 1.5 mm (%): - - - 0 PDLD (Yfm:  0.801
Fines (Wt%): - - - <0.1 VE (5): 0.382 45



HPC TREATMENT

[ Sampling

->[ Lab regeneration/reactivation } 1

v

[ Physico-chemical characterization ] [ Activity testing (ind)

Physico-chemical characterization ] [ Activity testing (Iab)('

L

[ Feed-back to customer ]4

[ Plant regeneration/sampling ]—P[ Physico-chemical characterization ]
|

Plant reactivation/sampling 1

p prediction ]

}

[ Reporting to customer ]<
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@@@9 REACTIVATION: STARS CATALYST

Regenerated REACTivated

Regenerated REACTivated

., 'Regénerated ' REACTivated

TEM micrograph of CoMo catalyst STEM-EDX maps of Co (red) and Mo (green)
Redispersion of the active phase

E. Brevood, Catalysts Courier 60 (2005) 4.
S. Eijsbouts, A.A. Battiston, G.C. van Leerdam, Catal. Today 130 (2008) 361. 47



9 EURECAT REACT™ stEPS

Experience: more than

@ 25 000 tons delivered
Sampling
& analysi

‘ Packing &
Fines weighting

REACT
STARS

REACT recipie Catalyst

-

cannot be
disclosed "}



J\ZEURECAT REACT report

Comments: PO number:

IXXXX/A KF767 1.5E
End of treatment:

1/2/2013

Mass balance

Oxidic catalyst: REACT™ catalyst:
net: (kg) net: (kg)
42100 43 BB > REACT™ REJUVENATION > 50054 43 BB
Catalyst

characteristic
IXXXX/A KF767 | Specs:REACT™: Notes: REACT™ densities: Notes: REACT™  Notes:
C (Wt%): - - CBD (t/m?3 1.039 RVA (%): 95 vs fresh
S (Wt%): - - SD (Ym3): 0.966 RWA (%): 101 vs fresh
Surface area (m?/g): - 144 PDLD (t/m 1.111 Ap (bar): 1.04
Average length (mm): 2.8 2.85 VF (-): 0.338 Pe rforma nce
<2 mm (%): 20 19 . . e
<1.5 mm (%): 10 6 Loading prediction
Fines (wt%): <1.0 0.2
BCS (MPa): - 1.55 pa ramete rs
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SPECIFIC EURECAT TECHNOLOGIES

Total sulfiding:

e CoMo, NiMo, NiW
catalysts
(TOTSUCAT)

Chlorination:

e Pt, PtRe, PtSn,
PtPd

Reduction: Selectivation:

e Pd, Pt, PtPd, PtRe, e Pd, Pt, PtRe, Ni,
PtSn, Ni, Cu, Activated carbons

CuZn...

Customized treatments:

e Confidential (treaments for various
manufacturers and end-users)




SPECIFIC EURECAT TECHNOLOGIES

Total sulfiding:

e CoMo, NiMo, NiW
catalysts
(TOTSUCAT)

Chlorination:

e Pt, PtRe, PtSn,
PtPd

Reduction: Selectivation:

e Pd, Pt, PtPd, PtRe, e Pd, Pt, PtRe, Ni,
PtSn, Ni, Cu, Activated carbons
CuZn...

Customized treatments:

e Confidential (treaments for various
manufacturers and end-users)




UNIT OPERATION/CATALYST LIFE CYCLE

cccccc

omos o
“
N SRFeed . X
Q 200 Initial
b 100 Orying step
10 20 30 hours +3 days
) #[ ) q[
i Startup Run
J

En-sitg'

Ex-situ
Sulfiding:

TOTSUCAT

_.[

Metal
reclaim

|

Unloading { Regeneration

Reactivation

Activity | | SMARTDUMP
Ap CARBODUMP
i
|
|
' N
' REUSE
|
: CASCADING
4 POOL
Initial activity |—" S RESALE )

Ap prediction
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STARTUP WITH IN-SITU SULFIDING

@Q@Q LiQuiD PHASI;/"H/ZS Soisoning

downstream?
Stripper \ —=
Temperature (°C) flooding?
= failure?
Amine unit Ter
400 - ‘, \*a H,S breal overload? H,S induced Lose sulfur
| = - corrosion? off the cat?
. 2
300 - D';/I_IIDS SI;'d sampling? Correct Catalvst
ailure? - o atalys
| . o v sulfiding reduction?
Obtain/store Activation temperature?
o \ SR feed? exotherm?
*Sulfide
*Su

Catalyst
activity ???

Activation . .
procedure 10 20 30\Rb\

24h coverage?




@&9 CATALYST SULFIDING

OXYDIC CATALYST

+ h-ez:\t

é A
IN-SITU IN-SITU
SULFIDING ACTIVATION

\ \
START-UP START-UP



TOTALLY SULFIDED CATALYST (TOTSUCAT) VS

<
@@@9 PRESULPHIDING (ACTICAT, SULFICAT...)
B
TOTSUCAT™ Presulphiding
Catalyst delivered already at full activity? YES NO
In situ activation required? NO YES

Sulphiding conditions?

Typical start up time

Need to perform final sulphiding step at
320-350°C (CoMo/NiMo)?

Activation exotherm?

Additional H, required for activation?

Typical H,S level in recycle gas during
startup

Optimized for each
catalyst type

8h

NOT APPLICABLE

NOT APPLICABLE

NOT APPLICABLE

<500 vppm

Fixed by in situ
procedure

24h+

YES

YES

YES

1-2 vol%



\&9 TOTSUCAT® BENEFITS

Easy and quick

No DMDS or other sulfiding chemical to handle
No additional H, needed at startup

No activation exotherm

No need to reach final sulfiding temperature

No recycle gas sampling / H,S monitoring
No impact of H,S on downstream units
Fail-proof: upsets will not damage the catalyst

Maximum catalyst performance



@&9 TYPICAL TOTSUCAT® APPLICATIONS

| Critical Path Units

e Downtime cost for in situ sulfiding often outweighs Totsucat cost.

e Totsucat with Amine passivation for Hydrocrackers saves
precious startup time.

| Temperature Limited Units

e Some units cannot achieve correct sulfiding temperature: in situ
sulfided catalysts will not perform as designed.

\:I Before Sulfur Sensitive Units

e Reformers and Isom units contain precious metal catalysts that
are sensitive to H,S contamination.

| Hydrogen Limited Units

e Some units are difficult to sulfide, as there is not enough H,
available at the time of startup.




@@‘a TOTSUCAT® COMMERCIAL EXPERIENCE

Hydrotreating Selective
e CoMo, NiMo, Hydrogenation
NiCoMo e NiMo and CoMo

Hydrocracking Lube / Wax

e NiMo and NiW Hydrofinishing
e NiMo and CoMo
e NiW

Pyrolysis Gasoline
* NiMo and CoMo

Other...

e Biofuels
e Contaminant traps

Over 1200 Totsucat lots treated worldwide: 30 000 tons of catalyst



@&9 TOTSUCAT ° BRANDS

Naphtha, Kero, FCC gasoline, Tail Gas,

TOTSUCAT -G Lubes

TOTSUCAT-D

(Ultra Low Sulfur) Diesel

TOTSUCAT-N

Hydrocracking Pretreat

TOTSUCAT - E FCC Pretreat

TOTSUCAT - HC

Hydrocracking

e Light Cycle Oil, Heavy Cycle Oil
Coker and Visbreaker Naphtha / Diesel

H TOTSUCAT - CFP J




@@C@ STARTUP WITH IN-SITU SULFIDING

Temperature (°C)

Cracked
feed
400 - H,S breakthrough Stop DMDS i
300 ] DMDS \ / Secondary Sulfldmg
SR Feed .
| Inltlal *SR Feed + DMDS at 80-150°C
200 o R : let
Sulfiding Monitor H,S at outle
1 *Sulfide at 315-350°C
4 *Sulfiding 3 days of SR feed
100 _/ Drying step ® Y
| | | //// | >

10 20 30 hours +3 days
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STARTUP WITH TOTSUCAT® G/D/E/N/HC

Temperature (°C) Cracked
feed
400 ‘
200 - Run
feed
200 SR Feed introduction at low T (80-150°C)
= Go to Start of Run Temp in only 6-10 h
100

YA

| | | // | -
10 20 30 hours +3 days

Startup Liquid phase with SR Feed
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&&69 A KRAKKOLT ALAPANYAG PROBLEMAJA

A krakkolt alapanyag (DCU, FCC)
(di)olefineket és aromasokat tartalmaz

Ezek a komponensek frissen
szulfidalt katalizatorral érintkezve
polimerizalodnak

A polimer gyanta
lerakddas blokkolja a
katalizator porusait és

aktiv helyeit

Ez végleges katalizator aktivitas
veszteséghez vezet

Katlizator gyartdk altalaban minimum 3 nap ,,betorési” id6szakot javasolnak
,Straight run” alapanyaggal. Solution: TOTSUCAT CFP



o@@@ TOTSUCAT® CFP

I CFP = Cracked Feed Protection

e TOTSUCAT’-CFP mimics the 3 days break-ln period
e Catalytic acidity is reduced no gums formation

e Can inject cracked feed immediately

e Proven in refineries: 60+ references

‘ Example case of 75 tons reactor treating 30% cracked feed

e lost opportunity in order of ~500 kS
e plus associated logisitics cost.




@@ CASE STUDY

o)

Recommendations from Catalyst Supplier:

* « Inastressed unit, once the deactivation rate is high, it is nearly
impossible to reduce it. 2-3 % LCO added at the wrong moment is
sufficient to double the deactivation rate.

* Therefore, it is critical to have a gentle and possibly somewhat
lengthy startup to avoid premature activity loss.

 Run 3 days on virgin oil prior to the introduction of cracked stocks.
Longer is better!

* Introduce cracked stocks in a slow, steady, controlled manner.

* Do not push the unit in the first two weeks of operation! »

-
0

Instead, the refinery applied
Totsucat CFP



CAsE STUDY - TOTSUCAT® CFP IN ULSD
@@‘9 SERVICE AFTER 90 DAYS

- Cycle 24 Normalized ¢ Cycle 25Actual + Cycle 25 Normalized

y =]0.1642x + 634.51 JE :
R*=0.4682

~*7,
2k AT = 35°F

-

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Day on stream

Normalized to 0.2 wt% S



CAsE STuDY - TOTSUCAT® CFP IN ULSD
@«@69 SERVICE AFTER 320 DAYS

760

740
~ 720 | ¥y AT = 35°F
2 700 4
680
S 660 -

] Run length:
640 50+ days

620 & Normalized -= Actual A Prev Cycle
600 | [ [ [ I I | I ! | !

0 30 60 90 120 150 180 210 240 270 300 330
Normalized to 0.2 wt% S

Days on stream

Deactivation significantly lower with TOTSUCAT-CFP than with in situ!



@&9 TOTSUCAT ° BRANDS

Naphtha, Kero, FCC gasoline, Tail Gas,
Lubes

(Ultra Low Sulfur) Diesel

Hydrocracking Pretreat

FCC Pretreat

TOTSUCAT - HC AP
Acidity protection

Hydrocracking

l . Light Cycle Oil, Heavy Cycle Oil
TSUCAT - CFP
‘ 10 ” Coker and Visbreaker Naphtha / Diesel




- HYDROCRACKING PROCESS: 2 STEPS OF
\)QS,CD

REACTIONS

sizns Erducts

+— Vacuur Gas Ol
Nitrogen content
200 to 2000 ppm.

— | 1= step

Nitrogen content

— 2™ step fead
10 to 20 ppm.

HDS
HDA

HON

Hydrocracking
HDC

HDI



@@49 HDC: ISSUE OF START-UP

Fresh vs steady state catalysts

Zeolite catalyst contains very strong acidic sites: can crack
hydrocarbons already around 250°C

In steady state, the strongest acidic sites are essentially covered with
N containing compounds (mainly ammonia) cracking temperatures are
between 300 and 350°C.

How to go from a fresh to a steady state catalysts?

Wait for a long time that N in the feed, transformed by HDN to NH;,
slowly saturates the acidic sites

Inject during sulfiding procedure NH; or another N containing
compound

Use the TOTSUCAT HC-AP
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o HYDROCRACKER START-UP WITH TOTSUCAT HC-AP
700 14000
—Bed 1
600 TR R 12000
—Bed?2 /V—/ /
— 500 =i A 10000 =
< —Bed4 /__/ __—/V &
5 400 8000 @
qé'J' 300 Heating up is very smooth and without
2
760 any significant exotherm
Start-up has been performed, according to
100
expectations: acidity enough passivated,
0

%12/1,%, {32/12 78 12/12
0py,

but not too much

Principle has been approved by UOP
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Catalyst Expense (%)

100
A katalizator regeneralasa so -

L., /1 60 -
és ismeételt felhasznalasa 4 l
jelent8s koltségcsokkentést 1
eredményeaz:

Fresh catalyst

regenerated Regenerate
(rejuvenated) (rejuvenate)

catalyst own catalyst
Temperature (°C) Cracked
400 feid
TOTSUCAT: k=i
3 feed
Optimise catalyst I
200 |
performance |
100
Reduce unit downtime

10 20 30 hours  +3days



REGULAR CUSTOMERS

Catalyst manufacturers
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MALBEMARLE Axéhs_ UOP GRI +HawoorTorsoe @ (SRACE

A Honeywell Company CATALYSING YOUR BUSINESS /)L
L -BASF Ml & CLAR|ANTJ Ex¢tonMobil
The Chemical Company Johnson Matthey Chfﬂ’l!uﬂ

Catalyst end-users: oil refiners & (petro)chemicals companies
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http://www.pcs.com.sg/home
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