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SKTB Katalizator is a top Russian developer, manufacturer and supplier of catalytic technologies, products
and services for refining, petrochemicals, industrial ecology and sulfur removal. The company develops
and manufactures catalysts, sorbents and catalyst carriers, and offers engineering services.

HISTORY

In 1970, SKTB Katalizator was established in Novosibirsk Akademgorodok
at the initiative of Academician G.K. Boreskov to strengthen collaboration
between academic science and industry.

COMPANY TODAY

SKTB Katalizator employees are high-qualified catalytic process experts.
The company has innovative manufacturing, R&D and engineering
capabilities with R&D Center in Novosibirsk and production sites in

3 Russian regions.

ABOUT

e OVER 18,000 TONS
OF PRODUCTS
EACH YEAR

PROMKATALIZ (Industrial Catalysts) JSC

Location: Ryazan
Manufacturing site
QC laboratory

KHIMSINTEZ JSC

Location: Novosibirsk
Production of rare
d rare-earth metal salts and

® 5 MANUFACTURING SITES

an
high-purity gases
® OVER 550 EMPLOYEES Q% laboratory
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SKTB KATALIZATOR JSC

Location: Novosibirsk (Headquarters)
Manufacturing site
R&D Center

Achinsk branch
Manufacturing site
QC laboratory

Linevo branch
Manufacturing site
Logistics hub

q

INdUStrial ECOlOY ...couiiiruiuiiiiniriiiicinintnencetetetsacsssssessessasensssssssssssnssssossens 3
AOK=T8-52 ettt ntb e e etraa e 3
AOK-T75-52 A oo e et et ea e e 4
ICTo1 28 oo eeeeee e seeeee e seeeee e e eee e e e e ses e eeeeeeeseee e eeeseereene 5
ICTT 2780 oo eseeee e seeeeee e eeeees e e e e s e e sesees e eeeseseeeeeeeeseeseene 6
ANOK=T5BT oo eeeee e es e e es e e e s s ee e s e e eeeee e eereee 7
INOK-T855 oo eeeeeeeeeeeeee e ees e eeeseeee e ee s e e e ee e e e e s e e s ee e eereeeeeees 8
AAOK-75-50 (Z-10) ervveeeeeeeeereeeeeeeeeeeeeeeseeeseeeseeessesseeeesseeeesesseseesessesesesseeeeeesseeeeseseeons 9
AOK-75-6x series monolith catalysts .......ccoouiiiiiiiiiiii e 10

SUIFUP REMOVAL ...eeieiteeeeccecececctectceeseecacseeseesaesseseeseessesasssesssessesnsssesssessesasssans 11
AOK-78-59, AOK-78-61, AOK-75-33 ..ot 11-12
AOKTSAE oo et 13
AOK-TE5-AA Moo et e e e et e et e e e et e e e ettee e e sareee s 14
AOK-T 548 o 15
[C o257 2 e 16

Ol & gas refiNiNg ..ceeeeeeuieieirieercieierientenerenteseteseesssentessssssssssssessessosssssssasessssssses 17
AOK-T2-55 e bbbt 17-18
AOK-TT 56 et ettt ettt et aeearaeas 19
AOK-T 725 et e et e e e e e e et a e e e e enareaaas 20

Petrochemical iINAUSErY .......ccoiieiiiiiiiicnictncctncerccceecsstecsassesssscsaesees 21
A7 553 et 21
AOKT 122 e e ettt ettt ettt eanaas 22
[CT-3T-T, ICT=32-T ettt e ae e et 23-24
AOKT 324 ettt et e aarea e 25-26

Adsorbents, desicCants aNd CArIErs ......ueeeeeeeeeeeieiirrcrenreeeeeeeeecesssssssssseeseesssseses 27
FN o 1 7 27
ANOK-75-52 B .eoeeeeeeeeeeeeeemeaemeeeeeeeseeeseeeeeseeeseeeseeeeeeeseseeeeeeeeeeeeeeeeeeeeseseessessssssssesssseseeeeeereenene 28
ANOK-B3-2 oo oo oo eeeeeeeeeeseeseseeeeeeeeese e eeeeeeseeseee s 29
ANOK-B322 oo e oo e e e e e e e e e 30
ANOKB3-T4 oo eeeese e e s s e eese e se s sese e 31
ANOK-BG3-B0 ..ot 32

Process gas treatment, other catalysts ......ccccceeveevinveririinninninnnicincnncnnensncccencnes 33
ANOK-O3BT oo eeseeeeeee e eeseseee e seseeeee e eseseeee e 33
G312 oo eeeeeeeeeeeee e ese e e e s e e eeeeee 34

AOK-T7 T3 e 35



AOK-78-52

OZONE DESTRUCTION CATALYST

AOK-75-52 A

CATALYST FOR LOW TEMPERATURE OXIDATION OF VOC AND/OR CO

APPLICATION

Applied for residual ozone decomposition. The catalyst is used in
industrial gas treatment units.

BENEFITS

* Removal efficiency up to 99%

e High activity at low temperature

PHYSICOCHEMICAL PROPERTIES

ENGINEERING SERVICES

v Supervision of catalyst loading
and unloading

v Support of the startup and
commissioning of gas treatment
units

v Monitoring catalyst performance
during operation

v Measuring physicochemical
properties and performance of
the catalyst sampled during the
operation cycle

AOK-78-52
Parameter
Grade A Grade B
Shape cylinders
Color black
Length, mm 7.5%2.5
Diameter, mm 4.0+0.5
Bulk density, g/cm? 1.60+0.25 1.50+0.15
Surface area, m?/g >20
Crush strength, MPa >2

APPLICATION

The catalyst is applied for gas emission treatment at chemical, petrochemical, and metal plants. AOK-75-52 A is
specifically designed for VOC (volatile organic compounds) low-temperature oxidation and/or CO (carbon
monoxide). The catalyst can be also used for ozone decomposition. AOK-75-52 A is manufactured at SKTB Katalizator
JSC facilities by the proprietary process. The catalyst is produced as cylindrical extrudates; optionally rings, spheres,

or quadralobes are available.

The variety of catalyst shapes allows you to select the optimal load in terms of removal efficiency and hydraulic

resistance.

BENEFITS

* Removal efficiency up to 99%

e High catalytic activity in the medium temperature range

(200-550°C)

* Resistance to short-term effects of high temperature

® Resistance to sulfur compounds

e The catalyst is precious metal-free

PHYSICOCHEMICAL PROPERTIES

Mechanical strength,

Surface area, m?/g,

. . 5
Catalyst Geometry Size min Bulk density, g/cm min
Cylinder diameter: 2-4 mm 2.5 MPa 0.85-0.95 100
Quadralobe circumscribed-circle 10 N/mm 0.80-0.90 100
diameter: 2-4 mm
Ring outer diameter: 4 N/mm 0.70-0.80 100
13-17 mm, wall
thickness:
3.0-3.4 mm
Sphere diameter: 2-5 mm 4 MPa 0.75-0.85 100
T




APPLICATION

Catalyst is intended for VOC (volatile organic compounds)

CATALYST FOR MEDIUM TEMPERATURE OXIDATION OF VOC AND/OR CO

ICT-12-8

ENGINEERING SERVICES

ICT-12-40

APPLICATION

Catalyst is intended for CO and VOC oxidation. Applied for

CATALYST FOR HIGH TEMPERATURE OXIDATION OF VOC AND/OR CO

ENGINEERING SERVICES

and/or CO. v Supervision of catalyst loading and emission treatment in petrochemical, wood, polymer and Supervision of catalyst loading and
ICT 12-8 is used in petrochemical, paint-and-lacquer and unloading varnish & paint industries. ICT-12-40 has been operated in unloading
polymer industries. The catalyst has been operated in Russia, plants in the USA.
the USA, Belgium and ltaly. v Support of the startup and commissioning Support of startup and commissioning of
of gas treatment unit gas treatment units
v Monitoring catalyst performance during Monitoring catalyst performance during-
operation operation
v Measuring physicochemical properties BENEFITS Measuring physicochemical properties
BENEFITS and. performance .of the catalyst sampled e Removal efficiency up to 99.9% and. performance .of the catalyst sampled
during the operation cycle during the operation cycle
* Removal efficiency up to 99% e High catalytic activity in the temperature range up to

. . C . 700°C
e High catalytic activity in the medium temperature range

(350-700°C) ® Resistance to short-term effects of temperatures up to

® Resistance to short-term effects of high temperature
® Resistance to sulfur compounds

e The catalyst is precious metal-free

PHYSICOCHEMICAL PROPERTIES

ICT-12-8

Parameter

Grade A Grade B
Shape cylinders rings
Color black, greenish shade is allowed
Length, mm 1510 15+3
Outer diameter, mm 45+15 15+2
Wall thickness, mm - 3.5+0.5
Bulk density, g/cm? 0.8+0.2 0.65%0.15
Surface area, m?/g =70
Crush strength >2.0 MPa >3.0 N/mm

1000°C without loss of activity and crush strength

e Resistance to catalytic poisons, including chlorine-,
fluorine-containing compounds

e The catalyst is precious metal-free

PHYSICOCHEMICAL PROPERTIES

ICT-12-40

Parameter

AM-1 AM-2 AM-4
Shape rings cylinders
Color brown, grade shade is allowed
Length, mm 10«2 15+3 15+10
Quter diameter, mm 10+2 15+2 4.0+1.5
Wall thickness, mm 3.0+0.5 3.5+0.5 -
Bulk density, g/cm? 0.70+0.15 0.9+0.2
Crush strength 23.0 N/mm =22.5 MPa
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AOK-T5-41 P AOK-78-55

CATALYST FOR CO AND VOC OXIDATION o : CATALYST FOR SELECTIVE REDUCTION OF NITROGEN
% OXIDES (DeNOx) BY AMMONIA

APPLICATION APPLICATION ENGINEERING SERVICES

Catalyst is intended for CO and VOC oxidation. Applied for emission treatment in petrochemical, wood, polymer Catalyst is intended for nitrogen oxides (NO,) removal from o ;
and varnish & paint industries. offgases and tail gases in fertilizer and nitric acid manufacturing. ¥ Superv!smn of catalyst loading and
AOK-78-55 is supplied to nitrogen manufacturers. unloading
v Support of startup and commissioning of
gas treatment units
BENEFITS v Development of customized instructions

for safe catalyst operation

BENEFITS

® Removal efficiency up to 99.9% v Monitoring catalyst performance during

e High catalytic activity in the temperature range up to 700°C * High DeNOx efficiency: min 97% operation

e High catalytic activity in the temperature range of 220-340°C

® Resistance to short-term effects of temperatures up to 1000°C without loss of activity and crush strength v Measuring physicochemical properties

. . . . . . . - e Applied for NOx removal from gas stream with min
® Resistance to catalytic poisons, including chlorine-, fluorine-containing compounds cc?r?centration of 0.01% 9 an. pe;fhormancet_of the Tatalyst sampled
Ul% uring the operation cycle
* The catalyst is precious metal-free e High crush strength prevents the entrainment of the active
component

PHYSICOCHEMICAL PROPERTIES
AOK-75-41 PHYSICOCHEMICAL PROPERTIES

Parameter
Grade A Grade B
Parameter AOK-78-55 AOK-78-55 M AOK-78-55K  AOK-78-55 KM
Shape spheres
o Shape cylinders rings
Color brown with different shades
. Color yellow/yellow-green
Diameter, mm 2.5-3.5 3.0-5.0
. Length, mm <18 5-10
Bulk density, g/cm? 1.0+0.15 1.0£0.2
Attrition resistance: catalyst fines wt.% after 240 <03 ) RIS il SHEL €581 (eI

minutes attrition - 2 (inside, min)

Bulk density, g/cm? 0.7-0.9

Mechanical strength: loss on attrition, % <2.0




AOK-75-50 (2-10) CO AND VOC OXIDATION CATALYSTS
VOC AND CO CATALYTIC OXIDATION AOK-75-6X SERIES MONOLITH CATALYSTS

APPLICATION ENGINEERING SERVICES APPLICATION

The AOK-75-50 catalyst is used to replace random honeycomb _ ) o SKTB Katalizator JSC has developed 2 new types of monoliths: AOK-75-60 high-temperature catalyst and
heat exchange packing in regenerative thermal oxidizers (RTO) Y Calculation of the loading and characteristics AOK-75-64 low-temperature catalyst. Both catalysts show high activity and are precious metal free.
operating in reverse mode. The catalyst is also applied in the of the catalyst bed

fixed-bed of once-through catalytic and thermocatalytic

S v Supervision of catalyst loading
oxidation reactors.

v Monitoring catalyst performance

Reactions of complete (deep) oxidation of volatile organic duringoperation

compounds, carbon monoxide and methane proceed with heat ; ) ) )

release and formation of the following products: v Measuring physicochemical properties a.nd
performance of the catalyst sampled during

CH,0, + Op= CO, + H,0 the operation cycle

v Development of engineering solutions over
The variety of shapes of alumina manganese catalysts allows AOK-75-50 (Design Basis) and author’s

you to select the optimal catalyst loading in terms of removal
efficiency and bed hydraulic resistance.

supervision

AOK-75-60 AOK-75-64

Alumina manganese oxide catalyst is designed for emission
treatment of enterprises processing wood and producing

slab materials (chipboard, plywood), as well as various PHYSICOCHEMICAL PROPERTIES

chemical industries. Catalyst AOK-75-50 ensures activity in BENEFITS

complete oxidation of CO, organic compounds (VOC) and . . Catalyst
arameter
methane (CH,). e High VOC and CO removal efficiency for gas AOK-75-60 AOK-75-64
emissions - up to 99%
The catalyst pellet has a honeycomb structure to increase the Density, g/cm? 0.78 0.88

e Improved efficiency due to low hydraulic

fractional free volume and efficiency of the catalyst surface resistance vs ring-shaped catalyst Max operating temperature, °C 850 550

area. Honeycomb alumina manganese oxide catalysts are ‘ _ o
developed and produced. * High catalytic activity in the temperature Activity by C,H, oxidation, cm3/g*s (4.0+0.5)*102 (4.5+0.5)*102
range of 500-700°C

e Long catalyst life due to the stable active

component and high mechanical strength The diagram below shows the data for CO oxidation The diagram below shows the pressure drop for 75-6x

* High resistance to short-term temperature (space velocity 10 000 h”", 6% O,, flow reactor): series in the temperature range of 200-400°C:
effects up to 900°C without loss of activity
and mechanical strength

. AOK-75-60
* |Low operating costs for the catalyst due to 100 4 ' 1 P il ' ' i 2500
platinum- and palladium-free composition 1 . o -
e High crush strength prevents the destruction i ' 4 [ [ i £ ! Operational pressure drop is 220 Pa
of granules and pressure drop increase in the = i &
> 60 ! T 1500
bed g = . v
. . . . B .-'! * 3
e Manufactured in Russia using proprietary g -i'l 2 1000
technologies g i Py &
¥
8 [ ] % 500 Point of specific operational
20 + _.1. 1 1 1 T .‘" Y1 & [ g_ pressure drop, Pa - 1.05 atm
& " —=— 7564 w
we ot o 7560 0
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SULFUR RECOVERY

CLAUS ALUMINA CATALYSTS

W _.f_(.l

APPLICATION

Catalysts are applied at Claus sulfur recovery units for hydrogen
sulfide removal from natural and industrial gases of diverse origin.
Catalysts provide high activity in the main Claus reaction, as well as
in conversion of sulfur-containing compounds (carbonyl sulfide and

carbon disulfide).

Combustion chamber

2H,S + SO, — S, + 2H,0
COS + Hzo - st + COZ
CSz + 2H20 — 2H28 + COZ

APPLICATION

Catalysts are applied for H,S removal from natural and industrial gases
in refining, petrochemicals, gas plants and metal plants.

BENEFITS

e High resistance to thermal and hydrothermal aging
e High resistance to HC poisoning

e Closely graded catalysts ensure low level hydrodynamic resistance
inside the commercial-scale reactor

ENGINEERING SERVICES

v SRU performance analysis

v Calculation of H,S conversion rate
for thermal and catalytic stages

v Providing recommendations on
optimal plant operating conditions

v Tailoring optimal catalyst loading

v Investigation on physicochemical
properties and performance of the
fresh and spent catalysts

A Boiler Competitive physicochemical properties and catalytic performance = v Supervision of catalyst loading
compared to advanced commercial counterparts -
Condenser Condenser Condenser monitoring
ol : 2 4
—é—‘hj
Inlet gas Rir CLAUS PROCESS FOR SULFUR RECOVERY
AOK-78-59 AOK-78-61 AOK-75-33
Parameter :
PURTFU“U UF CLAUS CATALYSTS Conventional Support layer Oxygen Scavenger
Claus catalyst catalyst (Sulfation Guard)
SKTB Katalyzator JSC manufactures a range of catalysts for the Claus process using its proprietary technologies. o o
Combining several catalysts ensures optimal price and quality (the required removal efficiency). Shape spheres
Color white yellow-brown
- Diameter, mm 3-8 8-15 4-6
Brand name Application
Bulk density, g/cm? 0.70-0.75 0.75-0.78
AOK-78-59 Alumina sphere-shaped Claus catalyst Surface area, m?/g 300 5280 2950
AOK.78-61 Slgu;::\l)umma sphere-shaped catalyst used as active bed support (large pellet diameter SeraelUS , il ~05 ~0.45
. Crush strength, MPa >5 >4.5 =5
AOK-75-33 Claus alumina sphere-shaped oxygen scavenger
" . Fe-promoted
Composition alumina lumi
Claus titanium dioxide composite catalyst with improved porous structure and increased alumina
AOK-75-46 D efficient lifetime (titanium dioxide content 75+5%)
AOK-75-44 Catalyst for Claus tail gas treatment for H,S selective oxidation to sulfur
AOK.75-48 Catalyst for Claus tail gas treatment during the reduction of sulfur compounds to hydrogen

sulfide

11 12
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APPLICATION

Catalysts are applied for H,S removal from natural and industrial
gases in refining, petrochemicals, gas plants and
metalmanufacturing.

BENEFITS

e High conversion of COS/CS, in the temperature range of
260-350°C

* Improved surface area and strength

e Optimal porous structure

e High resistance to sulfation and HC poisoning

e High resistance to hydrothermal aging up to 450°C

e Can be used in acid gas treatment by direct oxidation of
hydrogen sulfide to sulfur

PHYSICOCHEMICAL PROPERTIES

Y A - .
— - R L LN

AOK-75-46

CLAUS TITANIUM DIOXIDE-BASED CATALYST

ENGINEERING SERVICES

v SRU performance analysis

v Calculation of H,S conversion rate for

thermal and catalytic stages

v Providing recommendations on optimal

unit operating conditions

v Tailoring optimal catalyst loading

v Investigation of physicochemical and cat-

alytic performance of the fresh and spent
catalysts

v Supervision of catalyst loading

SRU operation lifetime monitoring

Parameter AOK-75-46
Shape cylinders
Color white
Diameter, mm 2.5-4.5
Surface area, m?/g >150
Crush strength, MPa =3.5
Content of Ti (IV) oxide, wt.% 75+5

13

AOK-75-44 M
CATALYST FOR H,S SELECTIVE OXIDATION TO SULFUR

APPLICATION

Catalyst is intended for H,S removal from gases of diverse origin
with H,S content from 0.3 vol.% to 15 vol.% in oil & gas industry,
refining and metal manufacturing. Technologies over
AOK-75-44 M catalyst are used for Claus tail-gas treatment. The
catalyst can be used for treating low-sulfur natural gases, APG,
chemical industry emissions and biogas.

BENEFITS

e High catalytic activity and selectivity in the temperature range of
220-300°C

e High resistance to hydrothermal aging

* |ow sensitivity to excess oxygen and water vapor content in the
processed gas

* Non-reactivity towards HC, CO and hydrogen oxidation

e High operation stability during 3-4 years of service

PHYSICOCHEMICAL PROPERTIES

Gas treatment over AOK-75-44 M
catalyst is based on the reaction of H,S
selective oxidation to sulfur:

st + 1/2C)2 = 1/nSn + Hzo,
at temperatures 200-280°C.

One-stage treatment of gases with H,S
content <2 vol.% is possible in the
fixed-bed catalytic reactor.

Gases with H,S content <2 vol.% can
be treated in reactors in-series or in
one multiple-section reactor with batch
oxygen feeding to each reactor.

Parameter AOK-75-44 M
Shape cylinders
Color reddish brown

Diameter, mm
Surface area, m?/g
Crush strength, MPa

Bulk density, g/cm?

4-6

14
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AOK-75-48

CATALYST FOR CLAUS TAIL-GAS TREATMENT

PLICATION

The catalyst is designed to reduce and hydrolyze sulfur
compounds to hydrogen sulfide in Claus offgases, ensuring
a total sulfur recovery rate of 99.5-99.9% at the plant.

The AOK-75-48 catalyst is applied for treating Claus offgas
at oil and gas refineries. In this process, all sulfur compounds
(SO,, COS, CS,, sulfur vapor and droplets) are reduced to
hydrogen sulfide (H,S).

The catalyst is manufactured by the proprietary process.

BE

NEFITS

The catalyst's properties are comparable to well-known world
counterparts for Claus tail gas treatment, using the reduction/
hydrolysis of sulfur compounds to hydrogen sulfide.

Three catalyst types are available for different operating
temperature ranges: low temperature from 200 to 240°C,
medium temperature from 240 to 280°C, high temperature
from 280 to 350°C.

High activity across the entire temperature range in COS/CS,
hydrolysis reactions

High resistance to thermal and hydrothermal aging in
a reaction environment containing water vapor

The catalyst is produced as spheres and cylindrical extrudates

ENGINEERING SERVICES

Plant performance analysis

Providing recommendations on optimal
plant operating conditions

Tailoring optimal catalyst type and pellet
geometry

Investigation on physicochemical and
catalytic performance of the fresh and
spent catalysts

Supervision of catalyst loading

Plant operation lifetime monitoring

15

IC-12-72

SPHERE-SHAPED CATALYST FOR FLUIDIZED-BED OXIDATION OF HYDRO-
GEN SULFIDE AD ORGANIC SUBSTANCES

APPLICATION

A catalyst for the selective oxidation of hydrogen sulfide to sulfur in a fluidized bed is applied in acid gas

removal unit for APG treatment.

Also used for combustion of various types of fuel in catalytic heat generators and combustion of organic

components of salt-free wastewater and other mixed organic wastes.

BENEFITS

e High activity in oxidation of organic compounds and hydrogen sulfide

e Stability during long-term operation
e High mechanical strength

e Improved chemical composition

e High thermal stability (up to 700°C)

e High resistance to sulfur poisoning

PHYSICOCHEMICAL PROPERTIES

Parameter IC-12-72
Shape sphere
Color dark-green (willow green)

Diameter, mm

Target fraction, wt.%, min
Bulk density, g/cm?®
Surface area, m?/g, min

Crush strength, average, N/pellet, min

1.4-2.0
85

0.8-1.2
80
30

16




































