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Hydrogen production

Features of excellence

Topsee offers a range of innovative technologies for hydrogen
production based on steam reforming of hydrocarbons. These
technologies are continuously improved by integrating new
catalysts and technology features — based on knowledge
acquired from our in-house R&D as well as industrial experience
with our catalysts and designs. Topsee hydrogen technology is
applicable for the design of new plants as well as for revamps.

Common features of Topsee’s hydrogen technologies are:

- high energy efficiency and feedstock flexibility
- tailor-made and flexible design

- high on-stream availability

- low investment and maintenance costs

Topsee’s product portfolio includes catalysts, licensing of
technologies, engineering of processing units, supply of
hardware and technical services during design and operation
of the plant. Proprietary know-how makes Topsee a valuable
business partner.

The hydrogen process

Topsee offers catalysts and technology for all steps in the
hydrogen production process, including feed puirification,
prereforming, steam reforming and CO conversion.

Steam reforming

The steam reforming process is the heart of the hydrogen
production process, and the right choice of technology is crucial
for the overall plant economics. Topsee offers a range of steam
reforming technologies designed to meet clients’ needs and
enabling clients to obtain the lowest hydrogen production cost
possible:

The operates at low steam to
carbon ratios, unmatched high average heat fluxes, and at high
outlet temperatures.

The ) is a heat

exchange steam reformer in which the process gas is heated
mainly by flue gas. An HTCR is very compact and suited for new
hydrogen units and for revamps for capacity increase of existing
plants.

The is a heat

exchange steam reforming technology in which the reaction
heat is provided by hot process gas. The HTER is used in
combination with a radiant wall steam reformer for additional
capacity.

The provides hydrogen

production with low hydrocarbon consumption and little or no
steam export as well as a uniquely low production of carbon
dioxide per unit of hydrogen in the TBR.
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Sulphur management
and NOx removal

Topswee offers unique technologies and catalysts for efficient
cleaning of refinery off-gases, based on the integration of
catalyst, process and engineering knowledge.

Removing sulphur - WSA

Topswee’s Wet gas sulphuric acid technology (WSA) recovers
sulphur from refinery off-gases and produces commercial-grade
concentrated sulphuric acid.

The WSA technology meets clients’ requirements for compliance
with sulphur emission standards while producing no undesired
by-products and providing efficient heat recovery. Capital and
operating expenses are low.

The WSA process uses proprietary Topsee catalysts — the VK-W
series — developed for the conversion of sulphur dioxide (SO,)
into sulphur trioxide (SO,) in the presence of water vapour. The
catalysts feature high activity and stability.
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Removing sulphur and nitrous gases - SNOX™
The SNOX™ process is an innovative process which removes
sulphur dioxide, nitrogen oxides and particulates from refinery
flue gases. The sulphur is recovered as concentrated sulphuric
acid and the nitrogen oxides are reduced to free nitrogen.

The process is based on catalytic reactions and does not
consume water or absorbents. Neither does it produce any
waste, except for the separated dust.

In addition the SNOX™ technology can handle other sulphurous
waste streams. This is highly interesting in refineries, where for
instance H,S gas, sour water stripper gas and Claus tail gas can
be led to the SNOX™ plant, thereby saving investment in other
waste gas handling facilities.

Removing nitrous gases — the SCR DeNOx

process

The SCR (Selective Catalytic Reduction) DeNOx process is the
most efficient process for removing nitrogen oxides — NOx —
from gases without creating any secondary pollutants.

Topsee’s SCR DeNOx technology and DNX® catalyst series are
the result of extensive in-house research and development and
can be tailored to meet any client or legislative requirements.
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Fuels of the future

To meet the future needs of refiners and provide useful
solutions to the world’s energy challenges, Topsee has devoted
extensive research efforts to the development of catalysts and
technologies for alternative fuel production methods.

TIGAS

Topswee’s TIGAS technology (Topsee Integrated Gasoline
Synthesis) offers a simple and flexible method for converting
synthesis gas into gasoline. The synthesis gas may be produced
from a range of feeds including biomass such as waste wood,
land fill or black liquor from the paper industry. The TIGAS
technology can also process associated natural gas from oil
fields, converting gas otherwise flared into gasoline.

The TIGAS fuel is fully compatible with existing engines and
fuelling stations, allowing easy integration into the existing
infrastructure.

DME

Topsee has accumulated a solid knowledge base for
development and implementation of dimethyl ether (DME)
technologies. Today DME is primarily used as a substitute

for LPG gas, and DME is also a potential alternative to diesel
fuel. With Topsee’s DME technology, DME can be produced
from methanol as well as hydrocarbon feed and efficient heat
integration ensures cost and energy efficient operations.

GTL

Topsee’s gas-to-liquid technology (GTL) can convert natural gas
into liquid diesel fuel, putting to use the natural gas often found
at oilfields.

CTL
Topsoee’s coal-to-liquid technology (CTL) can convert coal into
liquid diesel fuel.

SNG

Topsee’s Recycle Methanation Process — TREMP™ —
constitutes an important step in the production of substitute
natural gas (SNG) from carbonaceous feedstocks such as coal,
petcoke and biomass. Topsge’s TREMP™ technology ensures
an efficient heat recovery and thereby improves plant efficiency.
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Haldor Topsge
— your partner in business

For more than 70 years, Topsee has focused on developing
the best catalyst and technologies in the world. Topsee has a
long term commitment to the market, providing customers with
excellent service.

The Topsee business model is unique, integrating all aspects
from fundamental knowledge to practical implementation to
achieve optimum industrial efficiency.

The synergy between research and development, process
design, engineering, catalyst production and sales from the basis
of the continuous optimisation of our catalysts and technologies.

For several projects, refiners have selected Topsee to supply
multiple technologies. These clients benefit from a more uniform
quality of the documentation and valuable project time is saved.

With Topsee you will have a competent and reliable partner for
today and for the future. We are known for our commitment to
catalysis — a commitment we share with our clients.
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The information and recommendations have been prepared by Topsee specialists having a
thorough knowledge of the catalysts. However, any operation instructions should be considered to
be of a general nature and we cannot assume any liability for upsets or damage of the customer’s
plants or personnel. Nothing herein is to be construed as recommending any practice or any
product in violation of any patent, law or regulation.
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Haldor Topsee A/S - Nymgllevej 55 - 2800 Kgs. Lyngby - Denmark
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