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FCC: addiuves and options

B —
Catalysts | Fluid Catalytic Cracking - additives &
options

Piatinum Promoted Catalysts

Pt Insitupro catalyst

Pt promoter can also be incorporated in the catalyst. The
advantage of Pt promoted catalyst is that the noble metal
is distributed more homogeneously over the catalyst. Pt
promoted catalyst is especially useful for units needing a
constant CO combustion activity.

KOC additive

KOC is a Pt containing additive which can be used to
control CO combustion. It can be supplied separately
from the catalyst, which provides an excellent flexibility,
pecause it can be used whenever required.

Short contact time

The Short Contact Time (SCT) option gives maximum
catalytic activity for increased production of high value
primary products. This technology takes advantage of
the unique open pore structure and accessibility to active
sites provided by the latest generation of advanced Akzo
Nobel FCC catalysts.

Gasoline sulfur reduction

Resolve is the "ho capital" alternative for lowering
gasoline sulfur. Since the molecules of mid- and heavy-
range sulfur compounds are t00 large to enter the zeolite
cage, the potential of FCC catalysts to reduce gasoline
sulfur has become clear only recently with the
development of Akzo Nobel's unique active selective
matrix technology.

Optimizing Physical Properties

http://www .akzonobel-catalysts.com/himl/FCC/additiv.. /Additiv.ht - 2001/4/13
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Diamond option (D)

Extra attrition resistant catalyst is sometimes required for
units suffering from high catalyst losses due to
mechanical constraints. Although all Akzo Nobel FCC
catalysts meet very strict attrition specifications, it is
possible to supply an extra strong version , indicated with
the suffix "D": the Diamond Option. This feature
improves the initial strength of the fresh catalyst, which is
only required under severe conditions or at high catalyst
consumption.

Particle Size Distribution

Catalyst circulation problems may be relieved by using
an extra fine catalyst grade containing a larger
proportion of fine particles than the regular grades. It is
also possible to increase the catalyst attrition and create
more fines in the unit.

Units suffering from high losses due to inefficient
cyclones can be helped with an extra coarse grade.
Such a catalyst has a larger average particle diameter.

Additives

Akzo Nobel and Intercat have entered into an agreement
whereby Akzo Nobel has the right to market
independently the full line of Intercat additives. The
companies also agreed to cooperate with respect to
other commercial endeavors. Outlined below is the range
of additive products and systems which Akzo Nobel
markets.

ZSM-5 Additives

ZSM-5 Additives can be used to increase the yield of C3
and C4 olefins as well as improve the octane rating of
gasoline produced from the FCC Unit. Akzo Nobel
markets the full line of INTERCAT ZSM-5 additives,
ranging in concentration of ZSM-5 crystal and tailored for
varying selectivities of C3 olefins, C4 olefins and
gasoline octane yield. These ZSM-5 additives can be
provided separately, or pre-blended with the Akzo Nobel

http:/fwww.akzonobel-catalysts.com/html/FCC/additiv.../Additiv.ht
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FCC: additives and options

b

host FCC Catalyst.

ZSM-5 channel structure:

SOx-removal

Akzo Nobel developed patented know how in this field in
the 80's. Today, this is available to Akzo Nobel cracking
catalyst customers. The SOx-removal capacity of these

agents meets or exceeds the performance of alternative
products on the market today, in a cost effective manner
for the refiner.

Feed Systems
Additive Feed System

Akzo Nobel sells and leases its patented additive
systems to oil refiners around the world. The Additive
Feed System is used to deliver, in an automated and
controlled manner, the specialty catalyst additives sold to
the refiner.

Fresh Catalyst Addition System

The Fresh Catalyst Addition System is the newest
hardware offered. It is an extension of the Additive Feed
System and is used to ensure a reliable, metered flow of
the primary catalyst into the Cat Cracker. Typical
capabilities are 50 tons, but systems can be custom-
sized to meet individual refiners needs.

http://'www.akzonobel-catalysts.com/html/FCC/additiv.../Additiv.ht — 2001/4/13
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Catalysts | Fluid Catalytic Cracking - services

Sophisticated forecast models are used to demonstrate
the performance power of catalysts. An example is the
very powerful KBC model for Fluid Cracking Catalysts,
which simulates the performance of FCC catalysts in
commercial units. These models, together with our
extensive know-how of the processes and catalysts,
enable us to present the process performance data
refineries need in order to make a selection.

Technical Services

Total Catalyst Management

Catalyst Handling

TECHNICAL SERVICES
Equilibrium Analyses

A routine service is the analysis and testing of samples of
equilibrium catalyst. Standard are a full physical (SA,
ABD, PSD etc.) and chemical (RE,04,Al, 0,4, Ni, V, Na,

FE etc.) analysis and an activity test (MST) once per
week for customers. The response is a full report to the
customer in 3 working days after receipt of the sample.
Interested in our new X-ray fluor escence multi-element
analysis for FCC fresh and equilibrium catalysts, please
use following click: Testing

Regular Contacts / Trouble Shooting

The Akzo Nobel FCC technical service group nowadays
consists of more than 25 engineers world-wide. Many of
them have a long experience as FCC unit or design
engineer. This provides the Akzo Nobel FCC group with a
sound basis to support the customer not only with catalyst
issues but also with more complicated design and
operations related problems.
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http://www.akzonobel-catalysts.com/html/FCC/lservices/Fceservi.htm  2001/4/13



U
ﬁlh
—t
\
£
N\
s
.
S
J

FCC hustory

Catalysis | Filuid Catalytic Cracking - fiuid cracking
catalysts

Fluid Cracking Catalysts (FCC), the mainstay of Akzo
Nobel's catalyst production, contribute significantly to the
profitability of refineries by enabling them to crack
vacuum gasoil and resid into products such as LPG,
gasoline and/or diesel fuel.

In 1953 Akzo Nobel started with the production of FCC
catalysts in Amsterdam, under the brand name Ketjen
Catalysts. The plant then had a capacity of
approximately 10.000 ton/year. Through expansions in
1960, 1980 and 1995 the Amsterdam plant reached its
present day capacity of about 50.000 ton/year.

In the second half of the eighties, the world-wide
production capacity increased tremendously. In 1985 the
Akzo Nobel Houston plant was started up, which doubled
the total production capacity. In 1988 the plant of F.C.C.
S.A. in Santa Cruz, near Rio de Janeiro, came on
stream. Fabrica Carioca de Catalisadores is a joint
venture of Akzo Nobel, Petrobras and Oxiteno.

The 1989 acquisition of the Filtrol FCC catalyst facility
located near Los Angeles further demonstrates Akzo
Nobel's commitment to the FCC catalyst business. With
the expansion in 1995 the total global production
capacity is now well over 180.000 tons per year. This
acquisition was an important step forward to Akzo Nobel
into the market segment of resid conversion catalysts. It
offers ample opportunities for cross fertilization and
further innovation in FCC catalyst design.

Akzo Nobel's commitment to the refining industry was
strengthened with the commissioning of a new state-of-
art FCC zeolite piant in Pasadena, U.S.A. in May 1995,
which produces zeolites for all Akzo Nobel's
manufacturing sites.

http:/fwww.akzonobel-catalysts.com/html/FCC/fce/Fechist.htm 2001/4/13



cl

B —

L0C HO SnSJdA Loy HO

auljoses) - sypshjejen Yoo

sU0{Injos 21141030 PaSUPAPY

mm>...<...dwu.un..u



el

‘Buruuid pue axeuw 9309 8anNpad *

ASHM jo uonanpal - Aj1Anjoejas/Ayanoe
)sAjejeo Buisessour Aq Ay1oedes sseoaloul 0}

:S}uUNn ainssaud
Mo| paubisap 4on ul wajqoid noyiim ajesado uen) ¢

sjun aaziue}o0 d-j 104 paubisap Ajjean1oadsg
ww gL 19)owelq ‘cw/By 09 = Ayisuaq ¢
‘apouw auljoseb ut bunesado s }y9H9 ainssaid moj
A1aA 10y paubisop 1sAjeled Ajisuap ybiy e si Loy 3o e

JsAiejed Loy 84O 3SATVATS0Ha



4!

weal}s uo awi |
— @l
%02 - 8409
0.£0}0 + Ayanoy . ]
D
%M 8001 2°0 + +S9 L0Z 4O . w..
%M 600} €0 - yO+€£0 w
abueyo oN Z9+19 m
%M GL'0 0} 010 + ZH %
20l NOY <
L0Z ¥O SA L0V ¥O B 1eq ¢ = d § )
%I0A0G =V +N
Jowjjow Z = OH/°H L,
“QN mo m> hcv mo suonnjog u.:A_.Emuu pPacUDAPY

wm>..<...dwn.0mn_



¢l

Inoy ui swi

00¢ 05z 002 051 00} 05 0
* , _ : ‘ : + 0oP
- oL
- gk
- 06
- 006
-4 §°2 ":ASHM S “OH/ZH - 0LS
GLIELIZS |OA YN/
001=NOY 1eq ¢=d
L 0zg

{2,) eanjeaadwa) pajoalion

Ajifiqe}s pue AjiAnoe |

SUOIINIOS J1A1BIDD PRIUDAPY

1S39) aUL)O0 JUe)lsuo) ASATVL/I0H



Coke make relative to competition

PROC/A\TALYSE

Advanced Catalytic Solutions
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CEPSA, Algeciras Spain
Champlin, (CITCO) USA
Chemokomplex ?
Chinese Petroleum China
Compania Iberica Spain
Conoco, Lake Charles USA
Corpoven, Venezuela
Crown Central Petroleun, Hous USA
CRR, Reichstett France
CRR, Reichstett France
Deer Park USA
Diamond Shamrock Sunray USA
DKV, Szazhalombatte Hungary
Getty Qil, El Dorado, Kansas  USA
Idemitsu Kosan (UOP) Japan
Idemitsu Kosan Chiba Japan
Kawasaki TOA Japan
Koch Refining, St. Paul USA
Kuwait National Petroleum Kuwait
Leuna 2000 Germany
Lindsey Qil (Fina/Total) UK
Lianoven SA, Ei Palito Venezuela
Martinez USA
Motiva (Norco) USA
Murphy Qil, Meraux, La USA
National tranian Qil Co. Iran
PCK, Schwedt Germany
PCK, Schwedt Germany

1983
1976
1985
1985
1983

1982

1983
1998
1982
1979
1984

1871
1985
1987

1988
1992
1981
1978
1969
19982

1989
2000
1884

Sheli Global Sclutions

Petrogal, Sines

Petronor Bilbao

Phibro, (Valera)

Qilu Petrochemical
Reliance Industries, Jamnagar
Repsol La Coruna

RIG Rafifinerie

Saras, Sardinia

Scanraft

Shell Refinery Clyde

Shell Refinery Geelong
Shell Refinery Pauilllac
Shell Refinery Pulau Bukom
Shell Refinery (SAPREF)
Shell Refinery Stanlow
Showa Yokkaichi

Sun Qil, Marcus Hook
Sun Qil, Toledo, Ohio
Sun Qil, Tulsa, Oklahoma
Texaco Convent

Texaco, Pembroke
Texaco, Pembroke
'Tohuko Qi

Toyo Engineering
TUPRAS

Uliramar DS Quebec
Ultramar, Wilmington
Wilmington

Yamaguchi Seibu

Shell TSS references, Jan. 2001

Portugal
Spain
USA
China
India
Spain

?

italy
Sweden
Australia
Australia
France
Singpaore
Durban
UK
Japan
USA
USA
USA
USA

UK

UK
Japan
Japan
Turkey
Canada
USA
USA
Japan
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