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Technology Leadership

The chemical process industry has always been the
GULYLQJ IRUFH IRU 6XO]HU &KHPWHFK·V LQQRYDWLRQV ,Q
WKH HDUO\ ·V WKH VWULQJHQW UHTXLUHPHQWV IRU WKH
SXULÀFDWLRQ RI KHDWVHQVLWLYH IUDJUDQFHV OHG WR WKH
development of the Sulzer Packing BX, which set a
new standard for vacuum distillation and led to the
development of many other unique products.

Sulzer Chemtech Achievements:
1964

BX gauze packing for distillation of heatsensitive fragrances

1977

Mellapak for styrene/ethylbenzene towers

1980

Nutter SVG tray for ethanol separation

1986

Safety concept for hydrogen peroxide
SXULÀFDWLRQ

Acetates

21

1988

Heat pump system for styrene/ethylbenzene
towers

Acetic Acid

14

1992

Crystallization plant for acrylic acid

Air Separation

17

1998

Vapor Permeation Membranes to break
solvent azeotropes economically

Alcohols

1999

Katapak for the reactive distillation of acetates

Caprolactam

1999

MellapakPlus for styrene towers

Diisocyanates

2000

Shell HiFi tray for xylene splitters

Divided Wall Columns

22

Flavours, Fragrances

15

For classical column operations like distillation, absorption and extraction, and for alternatives such as
crystallization, membrane permeation and reactive
distillation, we are continuously developing new product ideas to meet the economical and technical objectives of our customers. For numerous applications
Sulzer Chemtech provides superior plant performance,
improved product quality, increased capacity, and
reduced energy demand.
Sulzer Chemtech offers a full range of column internals
with trays, structured packing, and random packing
embedded in column simulation, process design, basic
HQJLQHHULQJDQGÀHOGVHUYLFHV
Sulzer Chemtech is a worldwide leading supplier for
separation technology, thanks to our customers and
WKH FRQÀGHQFH WKH\ LQVWLOO LQWR RXU SURGXFWV DQG RXU
capabilities.
)URP WKH YHU\ ÀUVW WR WKH YHU\ ODVW RI RXU PRUH WKDQ
30.000 columns in operation, we have never stopped
listening to our customers about their needs. At Sulzer
Chemtech, we are eager to learn how we can develop
a successful application for your needs.
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Industrial Applications from A to Z

Aromatics
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Hydrogen Peroxide

18-19

Oleochemicals

12-13

Pharmaceutical Solvents

20

Styrene

6-7

Tall Oil

16

Terephtalic Acid

14

Vitamins

15

Color index of the diagrams
 6WUXFWXUHGSDFNLQJ
 7UD\V
 5DQGRPSDFNLQJ
 &DWDO\VW
 0L[HUV
 0HPEUDQH

Alcohols

Bioethanol:
A source of alternative fuels.
Bioethanol, which can be used as
an automotive fuel by itself or mixed with conventional fuels, is made
of agricultural products, including
waste water.
The use of this renewable energy
VRXUFH DV IXHO KDV WKH EHQHÀWV
of cleaner combustion and lower
emissions of carbon dioxide.
Bioethanol is produced through a
biological fermentation process,
IROORZHG E\ GLVWLOODWLRQUHFWLÀFDWLRQ
and dehydration.
Due to the presence of solids this
process is known as a fouling
service. Sulzer Chemtech has extensive experience in the use of
trays for fouling services.

Ethanol

5HFWLÀHU
Yeast / Sugar / Water

Fermentation

Draw

Beer still

Side stripper

Steam
Water
Solids / Water

SVGTM Trays for Fouling
Services
7KH69*À[HGYDOYHLVSHUIHFWLQ
fouling services:
 7KHODWHUDOYDSRXUUHOHDVHIURP
the SVG allows for a cleaning
action on the tray deck, which
minimizes fouling
 7KH69*KDVDÁH[LEOHRSHUD
ting range due to the different
valve lifts available
 7KHÀ[HGYDOYHWUD\VDUHYHU\
stable from a mechanical point
of view
 7KHYDOYHLVVLWXDWHGVXFKWKDW
LWRSHUDWHVSDUDOOHOWRÁRZ
therefore no inlet bars or inlet
weirs are required
 7KHSRVLWLRQRIWKHYDOYHLV
such that the liquid will have
no vapour obstructions as the
OLTXLGÁRZVDFURVVWKHWUD\

0602 2512
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Aromatics

Benzene- Toluene- Xylene (BTX)
Aromatics
Aromatics are produced in large
quantities in catalytic reforming.
They can be converted and recovered by extraction, crystallization
and distillation in order to maximize
yields of desirable products such
as benzene, toluene and xylene.

/LJKW(QGV

Solvent
Extraction

5DIÀQDWH
Benzene
Toluene

&&5
CH3

In a complete aromatic unit, a
variety of columns with trays are
present. Sulzer has experience in
applications with columns with a
diameter of 0.7 up to 10 meters.

Xylene
Separation

p-Xylenes
/LJKW
Ends

Isomerization
o-Xylene

Shell Calming SectionTM and Shell
HiFiTM trays are successfully being
used in aromatic duties like the
BTX recovery section.

CH3
CH3

C9+

Xylene Separation
P-xylene can be economically separated from m-xylene through
crystallization.
:LWK 6XO]HU &KHPWHFK·V VWDWLF
crystallization process, it is possible to produce p-xylene with a
purity of 99.9% and m-xylene with
a purity of 99.5%.

SMVP Extraction Packing:
For revamping existing columns
IRUFDSDFLW\HIÀFLHQF\LQFUHDVH
 ,QFUHDVHRIYLVFRVLW\LQGH[
 ,QFUHDVHRIWKHUPDOFKHPLFDO
stability of the lube oil

Shell Calming Section Trays

4

0602 2513-1
0682 2064

 0D[LPL]HVEXEEOLQJDUHD
 +LJKHVWMHWÁRRGDQGYDSRU
handling capacity
 /RQJÁRZSDWKOHQJWK
 +LJKHIÀFLHQF\
 $YDLODEOHLQEROWOHVV
construction
 0LQLPXPLQVWDOODWLRQWLPH
 &DQXVHPDQ\W\SHVRI
EXEEOHUV VLHYHVYDOYHVÀ[HG
valves, etc.)
 6PDOOWUD\VSDFLQJWRSURYLGH
maximum stages
 6HYHUDOKXQGUHGFROXPQVLQ
operation

Nitrochlorobenzene-Isomers
(NCB)

p-NCB 95%
m-, p-NCB
/%

o-NCB 95%

m-,o-, p-NCB
/%+%

Cristallizer

Similar to other isomer separation
processes, the separation of NCBisomers requires multiple theoretical stages. In addition the heat
sensitivity of these substances
FUHDWHV IXUWKHU GLIÀFXOWLHV LQ WKH
design of distillation columns,
thereby necessitating the use of
structured packing like the Sulzer
BX and Mellapak.

HB
p-NCB 95%

0602 2510

The low pressure drop of our
structured packing offers a strong
advantage to avoid the temperature
limits of the explosive mixtures.

The combination of distillation with
a melt crystallization create further
advantages for the product purity.

Mellapak 250.Y

Dichlorobenzene-Isomers (DCB)
>99% m-DCB

m-, o-, p-DCB

Extractive dist. column

Entrainer

The separation of DCB is maximized by the use of extractive distillation.
With the optimal entrainer, the
relative volatility (α-value) can be
increased, resulting in more economical columns.
Sulzer Chemtech has extensive
experience in the design of trays,
packing and internals for extractive
distillation columns such as for
dichlorobenzene, dichlorotoluene,
and for the separation of aromatics
from non aromatics.

m-, o-, DCB

Stripper
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Styrene - Leadership in Distillation and Mixing Technology

Styrene 0RQRPHU3XULÀFDWLRQ
Structured sheet metal packings
have been in commercial use since
WKH PLG ·V ZLWK HYHU JURZLQJ
areas of application due to high
separation performance and low
pressure drop. Today more than
100 columns for styrene monomer
distillation have been equipped by
Sulzer Chemtech with structured
packing (representing 70% of the
world capacity).
Drivers for structured packing towards mass transfer trays

Alkylation

%HQ]HQH5HFRYHU\

Inhibiter

BE

(WK\OEHQ]HQH5HFRYHU\

Inhibiter

Ethylene

/LJKWV

Ethylene

Steam

Ethylene

Benzene
Flux Oil

 3UHYHQWLRQRISRO\PHUIRUPDWLRQ
because of reduced pressure
drop leading to low bottom
temperatures
 5HGXFWLRQRILQKLELWRUFRQVXPS
tion because of reduced mean
residence time and smaller
residence time distribution
 ,QFUHDVHLQFDSDFLW\\LHOGDQG
purity
 (QHUJ\VDYLQJVE\LQFUHDVLQJ
the number of theoretical
stages and Sulzer heat pump
technology

PEB

Ethylene

BE

SM
stora
TO/BE

SM

BE

SM

Inhibiter
Inhibiter

TO

60ÀQLVKLQJV\VWHP

EB/SM
Inhibiter

7$5

EB/SM splitter with vapor
recompression
6W\UHQH3XULÀFDWLRQ

MellapakPlus - A New
Generation
 0HOODSDN3OXVUHSUHVHQWVWKH
newest, high-capacity structured packing generation. In addition to the above mentioned
advantages MellapakPlus offers
WKHIROORZLQJEHQHÀWVIRUVW\UHQH
distillation:
 $GGLWLRQDOFDSDFLW\
 5HPDUNDEOHORZHUSUHVVXUH
drop compared to conventional
structured packing
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 /RZHUIRXOLQJULVNE\VPRRWK
DQGVWHDG\FKDQJHRIJDVÁRZ
direction and reduced local
liquid holdup accumulation at
the intersection between two
layers
The performance of MellapakPlus
LV FRQÀUPHG E\ )UDFWLRQDWLRQ 5H
VHDUFK,QF )5, DQGPRUHWKDQ
FROXPQVIRUVW\UHQHSXULÀFDWLRQDUH
in operation with MellapakPlus
around the world.

0691 2522-3

Mellapak

0691 2522-4

MellapakPlus

Dehydrogenation

Sulzer / Shell Tray Technology

Offgas treatment

Offgas

eam

0602 2512

Steam

Steam

Condensate

x Oil

EB

SM
0602 2513-2

Offgas

Separation Trays for your
Ethylbenzene Recovery

Monomers
SM
storage

Conventional trays
 6LHYHWUD\
 9DOYHWUD\
 6XO]HU69*09*WUD\
 %XEEOHFDSWUD\
 'XDOÁRZWUD\
 %DIÁHWUD\

Oligomers

Polymers
Additives
Polymerisation

High performance trays for
revamps
 6XO]HU9RUWH[WUD\
 6XO]HU09*7WUD\
 6KHOO&DOPLQJ6HFWLRQ
HiFi tray
 6KHOO&RQVHSWUD\

Sulzer SMR Static Mixer
Reactors
They are installed in more than
15 styrene polymerisation plants,
where they provide:
 +LJKKHDWWUDQVIHULQVPDOO
volume
 1DUURZUHVLGHQFHWLPH
distribution
 /RZSUHVVXUHGURS
0699 2706-3

0691 2724-3

Sulzer Static Mixers SMV
are installed in the ethylbenzene
dehydrogenation reactor section
of more than 50 plants. They
reduce the temperature difference
down to +/- 2 °C at reactor inlet
with minimum pressure drop.
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'LLVFR\DQDWHV3XULÀFDWLRQ7HFKQRORJ\IRUDOO'HPDQGV

Diisocyanates MDI & TDI
Toluene diisocyanate (TDI) and
methylene diphenyl diisocyanate
(MDI) are the most commonly used
source for polyurethane production
(foams for insulation, furnitures,
automotive industry).

MDI Process
Acid Catalytic Condensation

0'$3XULÀFDWLRQ

Aniline
MDA
H2N

NH2

CH2

Toluene Diisocyanate
All common processes to produce
7', LQYROYH SXULÀFDWLRQ XQLWV IRU
preproducts like dinitro toluene
(DNT) and toluene diamine (TDA).
5HPRYLQJLPSXULWLHVRIK\GURFKORULF
acid, phosgen and solvent is similar
to the process involved in the pro–
duction of MDI. Since TDI has to be
SXULÀHG WR PDUNHW VSHFLÀFDWLRQV
Sulzer Chemtech offers a wide
range of technologies to meet the
FXVWRPHU¶V VSHFLÀF UHTXLUHPHQWV
More than 25 distillation services
and two crystallization units with
Sulzer Chemtech technology are
in operation.

H2C =O

Distillation

Your Advantages with Sulzer Chemtech:
 0HOODSDN3OXVWKHSDFNLQJZLWKORZHVWSUHVVXUHGURS
 &RPSUHKHQVLYHH[SHULHQFHZLWKOLTXLGGLVWULEXWRUV
 6DIHFROXPQGHVLJQEDVHGRQSLORWWHVWV
 3HUIRUPDQFHJXDUDQWHH
 0DQ\LQGXVWULDOUHIHUHQFHV !
 .QRZOHJHDEOHRQKHDWH[FKDQJHUGHVLJQ

0600 2503-3

Beside MDA distillation and the
different kinds of absorbers and
strippers for phosgenation, we are
IRFXVHG RQ WKH SXULÀFDWLRQ 0', DW
LWVÀQDOVWDJH0',KDVWKHWHQGHQF\
GXULQJ WKH SXULÀFDWLRQ SURFHVVWR
form dimers resp. polymers at
high temperatures and residence
times. Therefore,low pressure drop
and few liquid holdup are decisive
FULWHULDIRUWKHÀQDOSURGXFWTXDOLW\

0600 2503-1

Methylene Diphenyl
Diisocyanate

0691 2522-3

Mellapak
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0691 2522-4

MellapakPlus

Splash plate distributor

Neutralization

Phosgenation

NaOH

COCI2

0',3XULÀFDWLRQ

MDI
OCN

CH2

NCO

Methylenediphenyl diisocyanate

Stripping and Drying

Absorption

CI 2 Treatment
at HCI Electrolysis

Distillation

Impurities removal
 3KRVJHQHWUDFHV
 +&,
 6ROYHQWWUDFHV

Crystallization

0',3XULÀFDWLRQ
 6ROYHQW 0%&RUR'&%UHFRYHU\
 &UXGHGLVWLOODWLRQ
    ,VRPHUVHSDUDWLRQ

Distillation of MDI

Crystallization of MDI

Sulzer has many years of experience in stripping and drying
columns for the treatment of
chlorine and hydrochloric acid, as
well as the removal of phosgene
and solvent traces by absorption.
More than 100 hydrochloric acid
absorbers are in operation with
Sulzer Mellapak.

Paying attention to the following
key features will lead to a successful column design:
 3UHVVXUHGURS
 %RWWRPWHPSHUDWXUH
 /LTXLGKROGXS UHVLGHQFHWLPH
 3OXJJLQJULVNRIGLVWULEXWRU
 'LPHUSRO\PHUIRUPDWLRQ
 3URGXFWFRORU

Crystallization is the most gentle
way to purify MDI for the polyurethane market, a process with
high yield at low energy cost. The
maximum temperature required is
approxately 40 °C. Depending on
IHHG DQG SURGXFW VSHFLÀFDWLRQ
crystallization is a very competitive technology compared to distillation. However, Sulzer Chemtech
provides both technologies in a
combination leading to a maxiPXP RI SODQW ÁH[LELOLW\ LQ WHUPV
of capacity, product yield and
quality.

Mellapak in plastic

0682 2017

0682 2021

Absorption & Stripping

BX gauze packing

9

&DSURODFWDP*HQWOH3XULÀFDWLRQZLWK6XO]HU&KHPWHFK7HFKQRORJ\

Sulzer Services for Caprolactam
Plants
 &ROXPQVLPXODWLRQDQGGHVLJQ
 )HDVLELOLW\VWXGLHVIRU
debottlenecking
 ([WHQGHGSHUIRUPDQFH
guarantee
 7URXEOHVKRRWLQJ
 &ROXPQVFDQQLQJ
 3LORWWHVWLQJ
 )LHOGVXSHUYLVLRQ
 ,QVWDOODWLRQ

Oxydation

6DSRQLÀFDWLRQ

CycloKH[DQRQH2/

/LJKWV
H2O

NaOH

Cyclohexane

3XULÀFDWLRQRI&\FORKH[DQRQH
The main route (85% of world
capacity) for conventional production of caprolactam is based on
phenol or cyclohexane producing
cyclohexanone, which is converted
via cyclohexanone oxime to caprolactam.
)RUWKHSXULÀFDWLRQRIF\FORKH[DQRQH
today, most distillation columns are
equipped with structured packing to
handle temperatures below 90 °C.
0HOODSDN3OXVLV6XO]HU·VODWHVWDG
vanced technology for this separation to realize purities >99.95%
wt. cyclohexanone.

Caustic soda

Air

/DFWDPRLO

Cyclohexanone

NH3

Oleum

Phase
separator

Hydroxylamine
sulfate

Ammoniumsulfate
to cristallization

5DIÀQDWH

Extraction

$PPR[LPDWLRQ5HDUUDQJHPHQW1HXWUDOL]DWLRQ

 +LJKHUFDSDFLW\ VPDOO
columns)
 /RZSUHVVXUHGURSIRU
operating with advantageous
equilibrium
 )HZHUKROGXS
 +LJKHUVHSDUDWLRQHIÀFLHQF\
leading to low energy
consumption
 /DUJHWXUQGRZQÁH[LELOLW\

10

0602 2510

Structured Packing Drivers

Distillation

Purication of Caprolactam

Dehydrogenation

Cyclohexanone

Caprolactam is very heat sensitive.
To prevent decomposition of the
product, distillation columns for the
separation from heavy and light
boiling impurities must be operated
at temperatures below 140 °C. The
range of admissible impurities is
some ppm. Product color is also an
important quality feature.

Cyclohexanol

This results in low vacuum
(2-20 mbar) operating column
conditions, where
 /RZSUHVVXUHGURS
 /RZOLTXLGKROGXS
 /RZPHDQUHVLGHQFHWLPH
 1DUURZUHVLGHQFHWLPH
distribution are decisive for
the success of our customers

$QRQH2/

5HVLGXH

H2O

/LJKWV

Caprolactam

H2O

Fractional Crystallization equals
Premium Quality

Solvent

&U\VWDOOL]DWLRQ LV XVHG DV ÀQDO
SXULÀFDWLRQ VWHS WRSSLQJ RI GLVWLO
lation). It is an effective and competitive technology to produce a
premium quality product that is
HQYLURQPHQWDOO\ VDIH DQG EHQHÀWV
IURP KLJK ÁH[LELOLW\ DW D ORZ HQHUJ\
and maintenance cost. Sulzer offers
SURSULHWDU\IDOOLQJÀOPWHFKQRORJ\IRU
FDSURODFWDPSXULÀFDWLRQ

Heavies
Solvent preparation

Distillation

n

 6XO]HURIIHUVWKHORZHVWSUHV
sure drop per theoretical stage
in the market with MellapakPlus
 0DQ\\HDUVRIH[SHULHQFHLQ
equipment design (columns,
heat exchangers, control
systems)
 &ROXPQVZLWK%;0HOODSDN
and MellapakPlus at all main
caprolactam producers
 0RUHWKDQGLVWLOODWLRQXQLWV
with Sulzer column internals in
operation

0682 2017

Distillation: Our Success
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Oleochemicals - Step into a growing Market with Sulzer Chemtech

6XO]HU &KHPWHFK EHQHÀWV IURP
decades of experience distilling
oleochemicals (fatty acids, fatty
alcohols, fatty acid esters). Pilot
distillation experiments have been
performed in Winterthur (Switzerland) and in-house vapor-liquidHTXLOLEULXP 9/(  SDUDPHWHUVDUH
available. It is estimated that today more than 500 industrial columns, utilizing Sulzer Chemtech
structured packing and internals,
are in operation.

Splitting, hydrolysis

Fat
and
Oil

Edible
fat and oil

Fatty
acid

Hydrogenation

Fatty
alcohol

Glycerol

5HPRYDORI
free fatty acid

7UDQVHVWHUÀFDWLRQ

Fatty acid
methyl ester

Hydrogenation

Overview of Fat and Oil Processes

Fatty Acid Distillation
Fatty acids are saturated and unsaturated aliphatic carboxylic acids
with carbon chain length in the
range of C6 up to C24.
Example: palmitic acid,
CH3 - (CH2)14 - COOH
Knowledge of the chemical and
physical properties of fatty acids
is one of the basic prerequisites
for industrial manufacturing and
technical applications. Thermodynamic data are necessary for the
calculation of heat transfer and
thermal separation.
Sulzer Chemtech has the knowhow, the extensive experience
and the structured packing with
internals to ensure the most gentle
distillation of fatty acids.
)XUWKHUVSHFLDOWLHVLQWKLVÀHOGDUH
 0XOWLSXUSRVHIDWW\DFLG
distillation plants
 6HSDUDWLRQRI&18·&18··&18···
 /LTXLGJDVVLGHSURGXFWGUDZ
off
 3XPSDURXQGFRQGHQVHUV
 6WHDPJHQHUDWLRQ FRQGHQVHU
heat recovery)
Fatty Alcohol Distillation
Fatty alcohols are aliphatic alcohols with carbon chain lengths
between C6 and C22:
CH3(CH2)n CH2OH (n = 4 - 20)
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Fatty acid
CA

Water and
uncondensed
components

Fatty acid
CB

Fatty acid
CC

Drying
Column

Crude
fatty acid

Fatty acid
CABC

Fatty acid
CC

Fatty acid
CBC

5HVLGXH

Multipurpose Fatty Acid Distillation Plant

In the oleochemical production of
fatty alcohols, molecules never
have a uniform carbon chain
OHQJWK )RU SXULÀFDWLRQ DQG TXDOLW\
improvement, the fatty alcohol
mixture has to be distillated. For
WKLV VHSDUDWLRQ DQG SXULÀFDWLRQ
the same high technical demands
are required as for the fatty acid
distillation.
Glycerol
Glycerol (C3H8O3), 1,2,3-propanetriol, commonly known as glycerin, is the simplest triol. It is
obtained as a byproduct during
the conversion of fats and oils to
fatty acids and fatty acid methyl
HVWHUV'HSHQGLQJRQDFXVWRPHU·V

requirements, glycerol can be puULÀHGXSWR
 7HFKQLFDOJUDGHE\DWPRVSKHULF
drying
 3KDUPDFHXWLFDOJUDGHE\
vacuum distillation

Distillation of oleochemicals
requires attention to the
following key features:






+LJKYDFXXP
/RZSUHVVXUHGURS
/RZERWWRPWHPSHUDWXUH
0LQLPXPKROGXS
6KRUWUHVLGHQFHWLPH

Edible Fat and Oil Deodorization
Through the use of structured
packing, free fatty acids present
in vegetable oils must be removed
with extreme care. The columns
operate at a very low vacuum so
that it is of immense importance
that the pressure drop in the
stripping column is also low. In
comparison with a conventional
apparatus, steam consumption
falls by 70%.

Scrubber
Fatty acid
Flash
box
Stripping
Column
Steam
Edible oil for further
treating free fatty
acid <0.05 % wt

Edible oil
free fatty acid 1-5 % wt
Free fatty acid removal for edible and oil treating

Membrane or

Decanter

Waste water

Fatty acid

Waste water

Alcohol

Fatty acid ester
Fatty acid esteriﬁcation plant with Katapak and MellapakPlus

Filtration

5HPRYDO
free acids

Solid

Fatty acids

5HDFWLRQ

Neutralization

Decantation

Fatty acid
methyl ester
drying

Methanol

Catalyst Methanol

Glycerol
drying

Biodiesel

Biodiesel
To be powered by a renewable fuel
is not a dream any longer. The
biodiesel process overview shows
WKHÀHOGRI6XO]HU&KHPWHFKDFWLYL
ties in the green boxes.

Methanol
water

Methanol
distillation

5HDFWLYHGLVWLOODWLRQWHFKQRORJ\
advantages:
 6KLIWRIWKHFKHPLFDOHTXLOLEULXP
and increase of reaction
conversion by simultaneous
separation of products
 6XSSUHVVLRQRIVLGHUHDFWLRQV
 8WLOL]DWLRQRIKHDWRIUHDFWLRQIRU
mass transfer
5HDFWLYHGLVWLOODWLRQDSSOLHGWRIDWW\
DFLGHVWHULÀFDWLRQ
 &RQWLQXRXVSURFHVVZLWK
smooth operating conditions
resulting in constant product
quality
 6KRUWUHVLGHQFHWLPHDW
moderate temperatures avoids
product degradation
 1RVHSDUDWLRQQHXWUDOL]DWLRQRU
recycling of catalyst necessary
 'LUHFWUHF\FOHRIVXUSOXVDOFRKRO
 ORZHUHQHUJ\FRQVXPSWLRQ
compared to conventional batch
process

Different separation possibilites,
depending on the alcohol

Oil

)DWW\$FLG(VWHULÀFDWLRQE\
Reactive Distillation

Waste water
Glycerol

Biodiesel process
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3XULÀHG7HUHSKWDOLF$FLG$FHWLF$FLG

3XULÀHG WHUHSKWDOLF DFLG 37$  LV
mainly used to create polyester
ÀEHUV   DQG SRO\HWK\OHQH
teraphtalate (PET) and it is manufactured through the catalytic liquid
phase oxidation of p-xylene in
acetic acid in the presence of air.
This exothermic process reacts
to produce water, which can be
removed by a solvent recovery
system. The main component of
this solvent recovery system is the
dehydration tower which separates
acetic acid and water.

Dehydration
tower
Vent gas
Water
Vent scrubber

Surge vessel

Acetic acid
Catalyst
p-Xylene
Air
5HF\FOH

Sulzer Chemtech has been equipping new columns and revamping
existing units for many years. We
are able to handle commonly used
materials for this application, in addition to specialized materials such
as titanium or zirconium.

5HDFWRU

Terephthalic acid

0602 2514

Welding device for special materials
New Column Design

Acetic acid

0602 2515

Round valve trays RV-I
Revamp Design

Energy optimized
Trays:

Packing:

- ID 100%

- ID 75% and 85%

- Height 100%

- Height 95%

- Vessel (m3) 100%

- Vessel (m3) 62%

- dp=500 mbar

- dp=140 mbar

- Top purity
0.3% wt
acetic acid

- Top purity
0.3% wt
acetic acid

- Capacity 135%
- dp=200 mbar
- Top purity
0.1% wt
acetic acid
Capacity optimized
- Capacity 175%
- dp=250 mbar
- Top purity
0.3% wt
acetic acid
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Flavors, Fragrances and Vitamins Advanced Distillation Technology at its Best
Flavors, fragrances and vitamins
vary from highly complex mixtures
to single chemicals. Most of
these products are temperature
sensitive with close boiling points.
Thus, a high number of stages in
conjunction with a low pressure
drop is needed to achieve successful outcomes. Sulzer gauze
packing types BX and CY have been
used for approximately 40 years

to distill highly sensitive products
VXFK DV ÁDYRUV IUDJUDQFHVDQG
vitamins. Now more than 300 industrial columns are in operation
for the production of:
 &LWUDO
 0HQWKRO
 &LWURQHOORO
 3LQHQH
 (XJHQRO
 7RFRSKHURO
 /LPRQHQ
 $QGPDQ\
others

Continous distillation plant for
high purity isomers:
5 Beds BX or CY
100 theoretical stages
up to
12 Beds BX or CY
240 theoretical stages

Discontinous multipurpose distillation plant for
SURGXFLQJGLIIHUHQWFXWVZLWKVSHFLÀHGSURSHUWLHV
ZLWK%;RU&<DQGIDOOLQJÀOPHYDSRUDWRU

Mellacarbon™
Combines all the advantages of a
gauze packing with the corrosion
resistance of pure carbon

0697 2522

 /RZSUHVVXUHGURSSHU
theoretical stage
 /RZOLTXLGKROGXSSHU
theoretical stage
 /RZSDFNLQJKHLJKWSHU
theoretical stage
 /RZLQWHUPHGLDWHIUDFWLRQV
due to a very low holdup

0682 2017

Sulzer Chemtech Gauze
Packing Type BX and CY
Advantages:
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Tall Oil - Sulzer Chemtech
Experience and Knowledge - a Winning Combination
Tall oil is an oil from pine, spruce
and birch trees, resulting in a byproduct of the pulp and paper
manufacturing process. Sulzer
&KHPWHFK ZDV WKH ÀUVW FRPSDQ\
to introduce the dry vacuum
distillation process with the help of
structured packing with the lowest
pressure drop.
Key Features of Sulzer
Chemtech Technology:

<RXU%HQHÀWVZLWK6XO]HU
Chemtech:

 'HFDGHVRILQGXVWULDO
experience and dozens of inhouse pilot tests
 /RZSUHVVXUHGURS ERWWRP
temperature < 250-270 °C)
 6PDOOKROGXSDQGKLJK
separation performance
 1RVWULSSLQJVWHDPUHTXLUHG
 2YHULQGXVWULDOFROXPQ
references

 &RPSHWLWLYHSURGXFWTXDOLW\
(high acid numbers, excellent
color values, high softening
point)
 +LJKHU\LHOGUHVXOWVIURPOHVV
degradation
 /RZHUHQHUJ\FRQVXPSWLRQ
Higher capacity through
revamping with MellapakPlus

Head

Head

liquid

Head

liquid

CFA

liquid

PFA

vapor

95$

vapor

PFA

Head

DPTO

CTO

vapor

95$

%5$

Pitch

Depitching
Column

CTO
DPTO
Head
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Crude Tall Oil
Depitched Tall Oil
Light Ends

Rosin
Column

VRA
BRA
CFA

Pitch

DTO

Pitch

Fatty Acid
Column

Vapor Rosin Acid
Bottom Rosin Acid
Crude Fatty Acid

Super Rosin
Column

DTO
PFA
Pitch

Distilled Tall Oil
Pure Fatty Acid
Heavy Ends

Air Separation Units

The separation of air components
(Oxygen, Nitrogen, Argon) using
cryogenic distillation as a process
route is characterized by high
HQHUJ\ UHTXLUHPHQWV UHÁHFWHG LQ
the duty of the main air compres-

sor, which may be reduced if
the pressure drop through the
distillation process is kept to a
minimum. A reduction of energy
requirements is only possible if
structured packing is utilized.
N2 pure, gaseous

1 High-pressure column

N2 impure, gaseous
O2 gaseous
O2 liquid

 /RZSUHVVXUHFROXPQ
3 Crude argon column

Cooling
water

N2 liquid

Ar
impure

4 Pure argon column
5 Direct cooler
6 Heat exchanger
7 Main heat exchanger

5

8

Air
10

8 Argon condenser

2

3

Water 7

4
6

Ar
pure

9 Evaporator / condenser
10 Air compressor

9

1

Key Features of Structured
Packing
 /RZSUHVVXUHGURS
 (QHUJ\VDYLQJRQDLU
compressor
 $UJRQUHFRYHU\E\GLVWLOODWLRQWR
1 ppm O2
Higher argon yield and low liquid
hold up
 %HWWHUFROXPQÁH[LELOLW\TXLFNHU
response time
 /DUJHURSHUDWLQJUDQJH

Vibration test,
to simulate
transportation
of assembled
columns / cold
boxes

Horizontal
installation of
liquid distributor
in the workshop
of column
manufacturer

Important Criteria with
Mellapak / MellapakPlus and
Internals
 /RZKHLJKWKLJKTXDOLW\
internals for air separation
 3DFNLQJDQGLQWHUQDOVIRUÀHOG
and workshop installation
 +RUL]RQWDOWUDQVSRUWDWLRQ
design validation on vibration
table and overseas transport
 +LJKDFFXUDF\RIOLTXLGGLV
tributors (tested on test rig)
 'HJUHDVLQJWRR[\JHQFOHDQ
liness

0602 2516

0602 2517

0600 2566-1

Liquid distributor test to conﬁrm
the correct operation range of each
distributor
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Hydrogen Peroxide / Peracetic Acid

For all of your hydrogen peroxide
needs, Sulzer Chemtech provides
you with:








&RQVXOWLQJ
)HDVLELOLW\VWXGLHV
6DIHW\FRQFHSWV
3URFHVVGHVLJQ
%DVLFHQJLQHHULQJ
.H\FRPSRQHQWV
5HGHVLJQDQGUHYDPSVRI
existing setups

By adding a feed evaporator, our
customers are able to produce
hydrogen peroxide of different purities simultaneously. Our plants
are designed to produce the entire
range of hydrogen peroxide purities
RI FRPPHUFLDO VLJQLÀFDQFH ZKLFK
allows our customers to perfectly
position themselves to market opportunities.

H2O2 - Safety First!
The maxim of the chemical industry
deserves even more attention
when dealing with highly active
substances such as hydrogen perR[LGH 6XO]HU &KHPWHFK·V XQLTXH
approach to address the safety requirements of hydrogen peroxide
has gained wide acceptance around
WKHZRUOG7KHFRQÀGHQFHRXUFXV
tomers have in us has made Sulzer
Chemtech the market leader in
hydrogen peroxide with more than
40 distillation plants in operation
worldwide.
The transformation from H2O2 to
peracetic acid is supported by
Sulzer Chemtech with materials
testing, computer simulations of
reactive distillation processes and
joint venture research projects.

Cooling
water
Steam
Demineralised
water

Steam ejector
Feed evaporator

Vacuum
system

Destillation
column

Feed

Steam

Distillate
Condensate

Cooling
water

Technical grade product Chemical grade product
Hydrogen peroxide distillation with feed evaporation
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<0.1% H2O2

Cooling
water

M

Cooling
water

Cooling
water

Steam

Product

Feed

Distillate

Conventional distillation scheme

Product

Feed

Distillate

Steam ejector setup, energy saving:
25 to 30%

Steam ejection and mechanical
vapor recompression are energy
saving technologies that pay
off rapidly and, moreover, are
approved and subsidized by governments in many countries.
These technologies are recognized
as state-of-the-art in hydrogen
SHUR[LGH SXULÀFDWLRQ DQG FDQ EH
applied to a wide variety of other
distillation applications.

Product

Feed

Distillate

Mechanical vapor recompression, energy
saving: 80 to 85%

Condensor

Packing

The “All In One” unit incorporates
reboiler,
demister,
distillation
section and a head condenser in a
single shell saving investment cost,
installation time and plant space.
The concept is also applicable to
conventional, steam ejector and
vapor recompression modes of
operation which will pay off in less
than one year depending on the
cost of local utilities.

Demister

5HERLOHU

All in one distillation unit

0695 2502-2
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Pharmaceutical Solvents

More and more, the pharmaceutical
industry relies on Sulzer ChemWHFK·V YDVW H[SHULHQFH LQ WKHUPDO
separation techniques to meet
their stringent demands for solvent
purity.

Distillation

Vapor Permeation

Distillation

Impurities

If it is to:
 'HERWWOHQHFNVROYHQWUHFRYHU\
by switching from batch to
continuous processing
 &RPELQHYDULRXVWHFKQRORJLHV
such as distillation, permeation,
absorption and crystallization
 $YRLGRIWKHEXLOGXSRILPSXULWLHV
and/or additives during the
recovery process
 %\SDVVWKHLQWURGXFWLRQRI
additives such as entrainers or
anti-foaming agents
 'HVLJQSODQWVZKLFKUHDFWIDVWWR
changes in operating conditions
 &UHDWHSURFHVVHVZKLFKDGDSW
themselves to alterations in
feedstocks
 $VVLVWZLWK,42434DQG
other GMP or FDA requirements

Feed

Pure ethanol
Water

Ethanol absolution without entrainers. The azeotrope is broken by means of a vapor
permeation membrane avoiding any concern and effort that come along with the
introduction of entrainers or other additives.

Sulzer Chemtech delivers:
 &RQFHSWV
 )HDVLELOLW\VWXGLHV SUH
engineering)
 /DEDQGSLORWVFDOHWHVWV
 3URFHVVGHVLJQ
 %DVLFHQJLQHHULQJ
 ,42434DVVLVWDQFH
 .H\HTXLSPHQWVXFKDV
columns, column internals, heat
exchangers...
 0RGXODUXQLWV VNLGV

Distillation and vapor
permeation unit
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0603 4401

Acetates

5HYHUVLEOH FKHPLFDO UHDFWLRQV
VXFK DV HVWHULÀFDWLRQV DUH LGHDO
systems to be treated by reactive
distillation. The unique features of
the Katapak ® product line include
HIÀFLHQW FDWDO\VW FRQWDFWLQJ KLJK
VHSDUDWLRQ HIÀFLHQF\ DQG KLJK
capacity.
Ethyl- and Butyl Acetate
Synthesis
Methyl Acetate Hydrolysis
Sulzer Chemtech offers technology
license and engineering along with
FRPSRQHQWV IRU WKH HVWHULÀFDWLRQ
of ethanol and butanol with acetic
acid to produce ethyl and butyl
acetate and the hydrolysis of methyl
acetate to produce methanol and
acetic acid.
Sulzer Chemtech Acetate
Processes Features
 +LJKFRQYHUVLRQ
 +LJKUHDFWLRQUDWH
 )HZHUGLVWLOODWLRQFROXPQV
compared to conventional
process
 1RUHF\FOHVWUHDPV
 /RZHQHUJ\FRQVXPSWLRQ
 +HWHURJHQHRXVFDWDO\VW
lower corrosion rate
 (IÀFLHQWFDWDO\VWXWLOL]DWLRQE\
applying Katapak-SP
 3UHFLVHUHDFWLRQ]RQHV
 &RPSHWLWLYHO\SULFHG

Features of Reactive Distillation
The reactive distillation technology
has several advantages, including: a
shift of the chemical equilibrium and
an increae of reaction conversion
by simultaneous separation of
the products; suppression of side
reactions and utilization of heat
of reaction for mass transfer.
Compared to conventional designs, these synergistic effects
PD\ UHVXOW LQ VLJQLÀFDQW HFRQRPLF
EHQHÀWVVXFKDV D ORZHUFDSLWDO
investment, (b) lower energy costs
and (c) higher product yields.
Catalytic reactions in distillation
columns are often carried out
homogeneously (using a liquid

MeAc

/LJKWV

catalyst, e.g. sulfuric acid). Heterogeneous catalysis (solid catalyst)
is preferred due to the advantage
of avoiding catalyst separation
and recycling, which leads to
the loss of a product or catalyst.
Furthermore, the position and
height of the reaction zone in the
reactive distillation column can
be pinpointed, which reduces the
potential of unwanted byproduct
formation. Since there is no free
acid in the column when applying
Katapak-SP, corrosion rates can be
UHGXFHG VLJQLÀFDQWO\ DQG OHVV FRU
rosion resistant materials of construction can be applied, resulting
in lower investment costs.

MeOH

H2O

H2O

Pre-reaktor

MeOH, HAc, H2O
Reactive distillation

HAc, H2O
MeOH separation

HAc
HAc concentration

Hydrolysis of methyl acetate process

0603 2501-4

Katapak-SP
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Divided Wall Column

 'LYLGHGZDOOFROXPQVIURP
Sulzer Chemtech reduce energy
and investment costs
 7ZRFROXPQVDUHFRPELQHGLQWR
one shell
 7KUHHRQVSHFSURGXFWVFDQEH
produced with one column
 7KHGLYLGLQJZDOOFUHDWHVDSUH
fractionator on the feed side,
which reduces the chance of
pollution of the on spec middle
product with the feed on the
product side

A

AB

ABC

B

Sulzer Chemtech offers:
 ,QQRYDWLYHV\VWHPVIRU
structured packing and
separation trays
 +\GUDXOLFGHVLJQVIRUWKH
complete column
 'HVLJQDQGPDQXIDFWXULQJIRU
optimal column internals
 0HFKDQLFDOHQJLQHHULQJIRU
columns
 3URFHVVGHVLJQFRQWURODQG
integration

BC

C
0699 2543-1

Sulzer Chemtech has produced
pilot and industrial divided wall
columns with gauze packing,
Mellapak, MellapakPlus and trays
with diameters ranging from 43 to
4500 mm
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7DNH%HQHÀWIURPRXU.QRZKRZIRUPRVWRI\RXU3UREOHPV

Project management

Detail engineering of key
equipment

Purchasing of key equipment
Expediting
4XDOLW\DVVXUDQFH

Columns
Columns internals
Heat exchangers
Vessels
Modules

Basic engineering
Process
3URFHVVÁRZGLDJUDPV
Piping and instrument diagrams
Control
6SHFLÀFDWLRQRIHTXLSPHQW
/D\RXW
Preliminary operating instruction

Startup assistance
Training operator

Additional services and tools

Laboratory

CFD analysis
GC analysis
Column scanning
Sulpak for packing design
Sultray for tray design

Mobile plant
Pilot test
Absorption test
Distillation test
%DWFK
&RQWLQXRXV
7RWDOUHÁX[
Column for pressure absorption
Distributor test
Hydraulic test

Site services
Project planning
Supervision
Installation of internals at site
or in workshops
Tower inspection and repair
Maintenance contracts
Spading and despading
Code welding
Nozzles - design and supply
Vessel site construction
Column dressing
Third-party inspections
NTD co-ordination
5HYDPSV
Turnarounds
Column demolition
Project management
Subcontractor coordination
Spare parts supply for trays
and other internals

Process design
Distillation simulation

Study
Feasibility study
Simulation study
Bottleneck analysis
Energy saving

Data analysis from operation
Validation
Trouble shooting
Maldistribution analysis
0693 2504-2
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www.sulzer.com
Please check for your local contact

Sulzer Chemtech Ltd, a member of the Sulzer Corporation, with
headquarters in Winterthur, Switzerland, is active in the field of process
engineering and employs some 4000 persons worldwide.
Sulzer Chemtech is represented in all important industrial countries and
sets standards in the field of mass transfer and static mixing with its
advanced and economical solutions.

The activity program comprises:
r1SPDFTT DPNQPOFOUT TVDI BT GSBDUJPOBUJPO USBZT  TUSVDUVSFE BOE
random packings, liquid and gas distributors, gas-liquid separators,
and internals for separation columns
r&OHJOFFSJOHTFSWJDFTGPSTFQBSBUJPOBOESFBDUJPOUFDIOPMPHZTVDIBT
conceptual process design, feasibilities studies, plant optimizations
including process validation in the test center
r3FDPWFSZ PG WJSUVBMMZ BOZ TPMWFOUT VTFE CZ UIF QIBSNBDFVUJDBM BOE
chemical industry, or difficult separations requiring the combination
of special technologies, such as thin film/short-path evaporation,
distillation under high vacuum, liquid-liquid extraction, membrane
technology or crystallization.
r$PNQMFUF TFQBSBUJPO QSPDFTT QMBOUT  JO QBSUJDVMBS NPEVMBS QMBOUT
(skids)
r"EWBODFEQPMZNFSJ[BUJPOUFDIOPMPHZGPSUIFQSPEVDUJPOPG1-"BOE
&14
r5PXFS àFME TFSWJDFT QFSGPSNJOH USBZ BOE QBDLJOH JOTUBMMBUJPO  UPXFS
maintenance, welding, and plant turnaround projects
r.JYJOHBOESFBDUJPOUFDIOPMPHZXJUITUBUJDNJYFST
r $BSUSJEHFCBTFE NFUFSJOH  NJYJOH BOE EJTQFOTJOH TZTUFNT  BOE
disposable mixers for reactive multi-component material
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