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= ~ %k 2 & ¥4 8 (Cooperative Patent Classification, CPC)

1R BE & 3 o

B AR M A 2

C21 METALLURGY OF IRON

C21B MANUFACTURE OF IRON OR STEEL

C21B 5/00 Making pig-iron in the blast furnace

.C21B 5/001 {Injecting additional fuel or reducing
agents}

..C21B 5/002 {Heated electrically (plasma)}

..C21B 5/003 {Injection of pulverulent coal}

...C21B 5/004 {Injection of slurries}

..C21B 20057005

{Selection or treatment of the reducing
gases}

.C21B 5/006 {Automatically controlling the process}

.C21B 5/007 {Conditions of the cokes or characterised by
the cokes used}

.C21B 5/008 {Composition or distribution of the charge}

.C21B 5/02 Making special pig-iron, e.g. by applying
additives, e.g. oxides of other metals

..C21B 5/023 {Injection of the additives into the melting
part}

...C21B 5/026 {of plastic material}

.C21B 5/04 Making slag of special composition

.C21B 5/06 using top gas in the blast furnace process

C21B 7/00 Blast furnaces

.C21B 7/002 {Evacuating and treating of exhaust gases}

..C21B 7/005 {Bleeder valves or slides}

.C21B 7/007 {Controlling or regulating of the top
pressure}

.C21B 7/02 Internal forms

.C21B 7/04 with special refractories

..C21B 7/06 Linings for furnaces

.C21B 7/08 Top armourings

.C21B 7/10 Cooling; Devices therefor
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..C21B 7/103 {Detection of leakages of the cooling liquid}

..C21B 7/106 {Cooling of the furnace bottom}

.C21B 7/12 Opening or sealing the tap holes

..C21B 7/125 {Refractory plugging mass}

.C21B 7/14 Discharging devices, e.g. for slag

.C21B 7/16 Tuyeres

..C21B 7/163 {Blowpipe assembly}

..C21B 7/166 {Tuyere replacement apparatus}

.C21B 7/18 Bell-and-hopper arrangements

..C21B 7/20 with appliances for distributing the burden

...C21B 7/205 {Details concerning the gear-box driving the
charge distribution system}

.C21B 7/22 Dust arresters

.C21B 7/24 Test rods or other checking devices

C21B 9700 Stoves for heating the blast in blast
furnaces

.C21B 9/02 Brick hot-blast stoves

..C21B 9/04 with combustion shaft

..C21B 9/06 Linings

.C21B 9/08 Iron hot-blast stoves

.C21B 9/10 Other details, e.g. blast mains

..C21B 9/12 Hot-blast valves or slides for blast furnaces

.C21B 9/14 Preheating the combustion air

.C21B 9/16 Cooling or drying the hot-blast

BB AL A5

C21

METALLURGY OF IRON

C21B

MANUFACTURE OF IRON OR STEEL

C21B 2100700

Handling of exhaust gases produced during
the manufacture of iron or steel

.C21B 2100/20

Increasing the gas reduction potential of
recycled exhaust gases

.. C21B 2100/22

by reforming

..C21B 2100/24

by shift reactions

..C21B 2100/26

by adding additional fuel in recirculation
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pipes

..C21B 2100/28

by separation

...C21B 2100/282

of carbon dioxide

...C21B 2100/284

of nitrogen

.C21B 2100/40

Gas purification of exhaust gases to be
recirculated or used in other metallurgical
processes

..C21B 2100/42

Sulphur removal

..C21B 2100/44

Removing particles, e.g. by scrubbing,
dedusting

.C21B 2100760

Process control or energy utilisation in the
manufacture of iron or steel

..C21B 2100/62

Energy conversion other than by heat
exchange, e.g. by use of exhaust gas in
energy production

..C21B 2100/64

Controlling the physical properties of the
gas, e.g. pressure or temperature

..C21B 2100/66

Heat exchange

.C21B 2100/80

Interaction of exhaust gases produced
during the manufacture of iron or steel with
other processes

C21

METALLURGY OF IRON

C21B

MANUFACTURE OF IRON OR STEEL

C21B 2400/00

Treatment of slags originating from iron or
steel processes

.C21B 2400/02

Physical or chemical treatment of slags

.. C21B 2400/022

Methods of cooling or quenching molten slag

...C21B 2400/024

with the direct use of steam or liquid
coolants, e.g. water

...C21B 2400/026

using air, inert gases or removable
conductive bodies

...C21B 2400/028

with the permanent addition of cooled slag
or other solids
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.. C21B 2400/03

Removing sulfur

.. C21B 2400/032

Separating slag from liquid, e.g. from
water, after quenching

.. C21B 24007034

Stirring or agitating by pressurised fluids
or by moving apparatus

.C21B 2400/04

Specific shape of slag after cooling

.. C21B 2400/042

Sheets

.. C21B 2400/044

Briquettes or moulded bodies other than
sheets

.C21B 2400705

Apparatus features

..C21B 2400/052

including rotating parts

...C21B 2400/054

Disc-shaped or conical parts for cooling,
dispersing or atomising of molten slag
rotating along vertical axis

...C21B 2400/056

Drums whereby slag is poured on or in between

...C21B 2400/058

Rotating beds on which slag is cooled

.. C21B 2400706

Conveyors on which slag is cooled

.. C21B 2400/062

Jet nozzles or pressurised fluids for
cooling, fragmenting or atomising slag

.. C21B 2400/064

Thermal ly-conductive removable bodies,
e.g. balls

..C21B 2400/066

Receptacle features where the slag is
treated

..C21B 2400/068

with a sealed or controlled environment

..C21B 2400/07

open to atmosphere

..C21B 2400/072

Tanks to collect the slag, e.g. water tank

.. C21B 2400/074

Tower structures for cooling, being
confined but not sealed

C21B 2400/076

Fluidised bed for cooling

.C21B 2400/08

with energy recovery

B f ¢ BT didn B4 A

BO1

PHYSICAL OR CHEMICAL PROCESSES OR
APPARATUS IN GENERAL

BO1D

SEPARATION
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BOID 53/00

Separation of gases or vapours;
Recovering vapours of volatile solvents
from gases; Chemical or biological
purification of waste gases, e.g. engine
exhaust gases, smoke, fumes, flue gases,
aerosols

.BOID 53/002

{by condensation}

.BOID 53/005

{by heat treatment}

.BOID 53/007

{by irradiation}

.BOID 53/02

by adsorption, e.g. preparative gas
chromatography

..BOID 537025

{with wetted adsorbents; Chromatography}

..BOID 53704

with stationary adsorbents

...BOID 5370407

{Constructional details of adsorbing
systems}

..BOID 53/0415

{Beds in cartridges}

..BOID 53/0423

Beds in columns}

.. BOID 53/0431

Beds with radial gas flow}

..B01D 53/0438

Cooling or heating systems}

BOID 53/0446

Means for feeding or distributing gases}

...BOID 53/0454

...BOID 5370462

Temperature swing adsorption}

...BOID 53/047

ressure swing adsorption

....B0ID 53/0473

Rapid pressure swing adsorption}

....B0ID 53/0476

{
{
{
{
{Controlling adsorption}
{
P
{
{

Vacuum pressure swing adsorption}

....B0ID 53/053

with storage or buffer vessel

.. B0ID 53/06 with moving adsorbents, e.g. rotating
beds

...B01D 53/08 according to the "moving bed" method

...B01D 53/10 with dispersed adsorbents

....B0ID 53/12 according to the "fluidised technique"

.BO1D 53/14 by absorption

..BOID 53/1406

Multiple stage absorption}

..BOID 53/1412

Controlling the absorption process}

..BOID 53/1418

..BO1D 53/1425

Regeneration of liquid absorbents}

..BOID 53/1431

{
{
{Recovery of products}
{
{

Pretreatment by other processes}
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...B01D 53/1437

{Pretreatment by adsorption}

...B01D 53/1443

{Pretreatment by diffusion}

...B01D 53/145

{Pretreatment by separation of solid or
liquid material}

..BOID 53/1456

{Removing acid components}

...B01D 53/1462

{Removing mixtures of hydrogen sulfide
and carbon dioxide}

...BOID 53/1468

{Removing hydrogen sulfide}

...BOID 53/1475

{Removing carbon dioxide}

...BOID 53/1481

{Removing sulfur dioxide or sulfur
trioxide}

..BOID 53/1487

{Removing organic compounds}

..BO1D 53/1493

{Selection of liquid materials for use as
absorbents}

..B01D 53/18

Absorbing units; Liquid distributors
therefor

...BOID 53/185

{Liquid distributors}

.BOID 253/22

by diffusion

.. B01D 2053/221

{Devices}

...BOID 2053/222

with plates}

...BOID 2053/223

with hollow tubes}

....B0ID 2053/224

with hollow fibres}

.. BOID 53/225

...BOID 53/226

in serial connexion}

...BOID 53/227

in parallel connexion}

..BO1D 53/228

{
{
{
{Multiple stage diffusion}
{
{
{

characterised by specific membranes}

..B01D 53/229

{Integrated processes (Diffusion and at
least one other process, e.g. adsorption,
absorption)}

.B01D 53/24

by centrifugal force

.B01D 53/26

Drying gases or vapours

..B01D 537261

by adsorption}

..BOID 53/263

by absorption}

..BOID 53/265

by refrigeration (condensation)}

..BOID 53/266

..BO1D 53/268

by diffusion}

..BO1D 53/28

{
{
{
{by filtration}
{
S

election of materials for use as drying
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agents

.BOID 53/30

Controlling by gas-analysis apparatus

.BOID 53/32

by electrical effects other than those
provided for in group BOID 61/00

..B01D 537323

{by electrostatic effects or by
high-voltage electric fields}

..BOID 53/326

{in electrochemical cells}

.BO1D 53/34

Chemical or biological purification of
waste gases

..BOID 53/343

{Heat recovery}

..BOID 53/346

{Controlling the process}

..B0OID 53/38 Removing components of undefined
structure

...B01D 53/40 Acidic components

...B01D 53/42 Basic components

...B01D 53/44 Organic components

..B01D 53/46 Removing components of defined structure

...B0ID 53/48 Sul fur compounds

....B0ID 53/485

{containing only one sulfur compound

other than sulfur oxides or hydrogen
sulfide}

....B0ID 53/50

Sulfur oxides

..... BO1D 53/501

{by treating the gases with a solution or
a suspension of an alkali or earth-alkali
or ammonium compound }

{characterised by a specific solution or
suspension}

{characterised by a specific device}

{in a spray drying process}

{by treating the gases with other liquids}

{by treating the gases with solids}

....B0ID 53/52

Hydrogen sulfide

..... BO1D 53/523

{Mixtures of hydrogen sulfide and sulfur
oxides}

..... BO1D 53/526

{Mixtures of hydrogen sulfide and carbon
dioxide}

...BOID 53/54

Nitrogen compounds
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....B0ID 53/56

Nitrogen oxides

..... BOID 53/565

{by treating the gases with solids}

....B0ID 53/58 Ammonia
..B01D 53/60 Simultaneously removing sul fur oxides and
nitrogen oxides
...B01D 53/62 Carbon oxides
..B01D 53/64 Heavy metals or compounds thereof, e.g.
mercury
...B01D 53/66 Ozone
.. BO1D 53/68 Halogens or halogen compounds

....B0ID 53/685

{by treating the gases with solids}

....B01D 53/70 Organic halogen compounds
...BO01D 53/72 Organic compounds not provided for in
groups B01D 53/48 - BOID 53/70, e.g.
hydrocarbons
..B01D 53/73 After-treatment of removed components
..B01D 53/74 General processes for purification of
waste gases; Apparatus or devices
specially adapted therefor
...B01D 53/75 Multi-step processes
.. BOID 53/76 Gas phase processes, e.g. by using
aerosols
...B01D b3/77 Liquid phase processes
....B0OID 53/78 with gas-liquid contact
....BOID 53/79 Injecting reactants
..B01D 53/80 Semi-solid phase processes, 1.e. by using
slurries
...B01D 53/81 Solid phase processes
....B0ID 53/82 with stationary reactants
....B0ID 53/83 with moving reactants
...B01D 53/84 Biological processes
....B01D 53/85 with gas-solid contact
..B01D 53/86 Catalytic processes

....B0ID 53/8603

{Removing sulfur compounds}

..... BO1D 53/8606

{only one sulfur compound other than
sulfur oxides or hydrogen sulfide}

..... BO1D 53/8609

{Sulfur oxides}
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..... BOID 53/8612

{Hydrogen sulfide}

BOID 53/8615

{Mixtures of hydrogen sulfide and sulfur
oxides}

BOID 53/8618

{Mixtures of hydrogen sulfide and carbon
dioxides}

.. B01D 53/8621

{Removing nitrogen compounds}

..... BOID 53/8625

{Nitrogen oxides}

BOID 53/8628

{Processes characterised by a specific
catalyst}

BOID 53/8631

{Processes characterised by a specific
device}

BOID 53/8634

{Ammonia}

..BO1D 53/8637

{Simultaneously removing sulfur oxides
and nitrogen oxides}

..BOID 53/864

{Removing carbon monoxide or
hydrocarbons}

..BOID 53/8643

{Removing mixtures of carbon monoxide or
hydrocarbons and nitrogen oxides}

..... BO1D 53/8646

{Simultaneous elimination of the
components}

BO1D 53/865

{characterised by a specific catalyst}

BO1D 53/8653

{characterised by a specific device}

{Successive elimination of the
components}

..B01D 53/8659

{Removing halogens or halogen compounds}

..... BO1D 53/8662

{Organic halogen compounds}

..B01D 53/8665

{Removing heavy metals or compounds
thereof, e.g. mercury}

..B01D 53/8668

{Removing organic compounds not provided
for in B01D 53/8603 — B01D 53/8665}

..B01D 53/8671

{Removing components of defined structure
not provided for in B01D 53/8603 - BO1D
53/8668}

..... BO1D 53/8675

{0zone}

..B01D 53/8678

{Removing components of undefined
structure}

..... BOID 53/8681

{Acidic components}
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..... BOID 53/8684

Basic components}

..... BOID 53/8687

Organic components}

..BOID 53/869

Multiple step processes}

..BOID 53/8693

— |~ =~

After-treatment of removed components}

..BOID 53/8696

{Controlling the catalytic process}

..BOID 53/88

Handling or mounting catalysts

..... BOID 53/885

{Devices in general for catalytic
purification of waste gases}

....B01D 53/90

Injecting reactants

..B01D 53/92

of engine exhaust gases

...BOID 53/922

{Mixtures of carbon monoxide or
hydrocarbons and nitrogen oxides}

....B0ID 53/925

{Simul taneous elimination of carbon
monoxide or hydrocarbons and nitrogen
oxides}

....BOID 53/927

{Successive elimination of carbon
monoxide or hydrocarbons and nitrogen
oxides}

...BOID 53794

by catalytic processes

....B0ID 53/9404

{Removing only nitrogen compounds}

..... BO1D 5379409

{Nitrogen oxides}

...... BO1D 5379413

{Processes characterised by a specific
catalyst}

{for removing nitrogen oxides by
selective catalytic reduction [SCR] using
a reducing agent in a lean exhaust gas}

{for removing nitrogen oxides by NOx
storage or reduction by cyclic switching

between lean and rich exhaust gases (LNT,
NSC, NSR)}

53/9427

{for removing nitrous oxide}

...... BO1D 53/9431

{Processes characterised by a specific
device}

..... BO1D 53/9436

{Ammonia}

....B01D 53/944

{Simultaneously removing carbon
monoxide, hydrocarbons or carbon making
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use of oxidation catalysts}

....B01D 53/9445

{Simultaneously removing carbon
monoxide, hydrocarbons or nitrogen oxides
making use of three-way catalysts [TWC] or
four-way-catalysts [FWC]}

..... BOID 53/945

{characterised by a specific catalyst}

..... BOID 53/9454

{characterised by a specific device}

BOID 53/9459

{Removing one or more of nitrogen oxides,
carbon monoxide, or hydrocarbons by
multiple successive catalytic functions;
systems with more than one different
function, e.g. zone coated catalysts}

..... BOID 53/9463

{with catalysts positioned on one brick}

...... BOID 53/9468

{in different layers}

...... BOID 53/9472

{in different zones}

{with catalysts positioned on separate
bricks, e.g. exhaust systems}

....B0ID 53/9481

{Catalyst preceded by an adsorption
device without catalytic function for
temporary storage of contaminants, e.g.
during cold start}

..... BO1D 53/9486

{for storing hydrocarbons}

..... BO1D 53/949

{for storing sulfur oxides}

....B0ID 53/9495

{Controlling the catalytic process}

..BO1D 53796

Regeneration, reactivation or recycling
of reactants

...BOID 537965

{including an electrochemical process
step}

WA F R R BT %318

Y02 TECHNOLOGIES OR APPLICATIONS FOR MITIGATION
OR ADAPTATION AGAINST CLIMATE CHANGE

Y02C Capture or disposal of greenhouse gases

.Y02C 20/10 of nitrous oxide (N:0)

.Y02C 20/20 of methane
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.Y02C 20/30 of perfluorocarbons [PFC],
hydrof luorocarbons [HFC] or sulfur
hexafluoride [SF6]

.Y02C 20/40 of CO:

YO2P CLIMATE CHANGE MITIGATION TECHNOLOGIES IN THE
PRODUCTION OR PROCESSING OF GOODS

Y02P 10/00 Technologies related to metal processing

.YO2P 10/10 Reduction of greenhouse gas [GHG] emissions

.. Y02P 10/122

by capturing or storing CO:

.. Y02P 10/134

by avoiding CO:, e.g. using hydrogen

..Y02P 10/143

of methane [CH4 ]

..Y02P 10/146

Perfluorocarbons [PFC]; Hydrofluorocarbons
[HFC]; Sulfur hexafluoride [SF6]

.Y02P 10/20 Recycling

.Y02P 10/25 Process efficiency

.Y02P 10/32 using renewable energy sources

YO02P 20/00 Technologies relating to chemical industry
.Y02P 20/10 Process efficiency

.. Y02P 20/129

Energy recovery, e.g. by cogeneration,
H2recovery or pressure recovery turbines

.. Y02P 20/133

Renewable energy sources, e.g. sunlight

.Y02P 20/141

Feedstock

.. Y02P 20/143

the feedstock being recycled material, e.g.
plastics

.. Y02P 20/145

the feedstock being materials of biological
origin

.Y02P 20/151

Reduction of greenhouse gas [GHG] emissions,
e. g. CO:

.. YO2P 20/155

Perfluorocarbons [PFC]; Hydrofluorocarbons
[HFC]; Hydrochlorofluorocarbons [HCFC];
Chlorofluorocarbons [CFC]

.. Y02P 20/156

Methane [CH:]

.YO2P 20/20 Improvements relating to chlorine production

.YO2P 20/30 Improvements relating to adipic acid or
caprolactam production

.YO2P 20/40 Improvements relating to fluorochloro

hydrocarbon, e.g. chlorodifluoromethane
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[HCFC-22] production

.Y02P 20/50 Improvements relating to the production of
bulk chemicals

.. Y02P 20/52 using catalysts, e.g. selective catalysts

..Y02P 20/54 using solvents, e.g. supercritical solvents
or 1onic liquids

.. Y02P 20/55 Design of synthesis routes, e.g. reducing the

use of auxiliary or protecting groups

.. Y02P 20/582

Recycling of unreacted starting or
intermediate materials

.. Y02P 20/584

Recycling of catalysts

.. YO2P 20/59 Biological synthesis; Biological
purification

YO02P 30/00 Technologies relating to oil refining and
petrochemical industry

.Y02P 30/20 using bio-feedstock

.Y02P 30/40 Ethylene production

YO2P 40/00 Technologies relating to the processing of
minerals

.Y02P 40/10 Production of cement, e.g. improving or

optimising the production methods; Cement
grinding

.. Y02P 40/121

Energy efficiency measures, e.g. improving or
optimising the production methods

.. Y02P 40/125

Fuels from renewable energy sources, e.g.
waste or biomass

.. YO2P 40/18 Carbon capture and storage [CCS]

.Y02P 40/40 Production or processing of lime, e.g.
limestone regeneration of lime in pulp and
sugar mills

.. Y02P 40/45 using fuels from renewable energy sources

.Y02P 40/50 Glass production, e.g. reusing waste heat
during processing or shaping

.. YO2P 40/57 Improving the yield, e-g- reduction of reject
rates

.Y02P 40/60 Production of ceramic materials or ceramic

elements, e.g. substitution of clay or shale
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by alternative raw materials, e.g. ashes

YO02P 60/00 Technologies relating to agriculture,
livestock or agroalimentary industries

.Y02P 60/12 using renewable energies, e.g. solar water
pumping

.Y02P 60/14 Measures for saving energy, e.g. 1n green
houses

.YO2P 60/20 Reduction of greenhouse gas [GHG] emissions in
agriculture, e.g. CO:

.. Y02P 60/21 Dinitrogen oxide [N:0], e.g. using aquaponics,
hydroponics or efficiency measures

.. YO2P 60/22 Methane [CH:], e.g. from rice paddies

.Y02P 60/30 Land use policy measures

.Y02P 60/40 Afforestation or reforestation

.Y02P 60/50 Livestock or poultry management

.. Y02P 60/52 use of renewable energies

.Y02P 60/60 Fishing; Aquaculture; Aquafarming

.Y02P 60/80 Food processing, e.g. use of renewable
energies or variable speed drives in handling,
conveying or stacking

.. Y0O2P 60/85 Food storage or conservation, e.g. cooling or
drying

.. Y0O2P 60/87 Re-use of by-products of food processing for
fodder production

YO2P 70/00 Climate change mitigation technologies in the
production process for final industrial or
consumer products

.Y02P 70/10 Greenhouse gas [GHG] capture, material
saving, heat recovery or other energy
efficient measures, e.g. motor control,
characterised by manufacturing processes,
e.g. for rolling metal or metal working

.Y02P 70/50 Manufacturing or production processes
characterised by the final manufactured
product

.. Y02P 70/62 related technologies for production or

treatment of textile or flexible materials or
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products thereof, including footwear

Y02P 80/00 Climate change mitigation technologies for
sector-wide applications

.Y02P 80/10 Efficient use of energy, e.g. using compressed
alr or pressurized fluid as energy carrier

.. Y02P 80/14 District level solutions, 1.e. local energy
networks

.. YO2P 80/15 On-site combined power, heat or cool
generation or distribution, e.g. combined
heat and power [CHP] supply

.Y02P 80/20 using renewable energy

.Y02P 80/30 Reducing waste in manufacturing processes;
Calculations of released waste quantities

.Y02P 80/40 Minimising material used in manufacturing
processes

YO02P 90/00 Enabling technologies with a potential
contribution to greenhouse gas [GHG]
emissions mitigation

.Y02P 90/02 Total factory control, e.g. smart factories,
flexible manufacturing systems [FMS] or
integrated manufacturing systems [IMS]

.YO2P 90/30 Computing systems specially adapted for
manufacturing

.Y02P 90/40 Fuel cell technologies in production
processes

.Y02P 90/45 Hydrogen technologies in production processes

.Y02P 90/50 Energy storage in industry with an added
climate change mitigation effect

.Y02P 90/60 Electric or hybrid propulsion means for
production processes

.Y02P 90/70 Combining sequestration of CO: and
exploitation of hydrocarbons by injecting CO:
or carbonated water in oil wells

.Y02P 90/80 Management or planning

.. Y02P 90/82 Energy audits or management systems therefor

.. Y02P 90/84 Greenhouse gas [GHG] management systems

... Y02P 90/845

Inventory and reporting systems for
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greenhouse gases [GHG]

.Y02P 90/90 Financial instruments for climate change
mitigation, e.g. environmental taxes,
subsidies or financing

.. Y02P 90/95 CO: emission certificates or credits trading
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