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140 years of experience in coke plant technologies...

thyssenkrupp Industrial Solutions
Coke Plant Technologies

Uhde GmbH
2004

" Coke Oven Plants 41—
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The pioneers
thyssenkrupp Industrial Solutions
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Sustainability

Develop innovative technologies for
an environmentally friendly industry

Maximizing yields on raw material,
minimizing environmental impact

Innovation

Utilization of long-term experience
and global cross-industry network
allows for broad expertise to focus on
integrated concepts to increase
efficiency and operability

Digitization of production process to
further increase efficiency

®



Industries

‘ Product Integration

Environmental Services Valuable Products

« OXISULF « Coke
» Cyclasulf ° H,
* Monoclaus * N,
* CO, removal o Sulfur

e Sulfuric Acid
« Ammonium sulfate

e EnviBat

e Morphysorb

» Jet Loop Reactor ¢ Ammonia

 Ammonium Bi-Carbonate
e Crude Tar

* Aromatics (BTX)

...and many other
technologies

Energy Integration

thyssenkrupp Industrial Solutions @
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Innovation @ sustainability: compliance with future regulations

NOx reduction...

SLIDING BRKS
9 « Compliance with NO, regulations
— Past years have shown high
pressure on emission limits
including continuously decreasing

NO, limits

VARIABLE POINT
~OF INVERSION
"HAIR PIN POINT"

==AIR STAGESE. |

* CAPEX optimization
— Optimal process parameters lead to

PORTS OF
"WASTE GAS
RE-CIRCULATION

decrease CAPEX

! T . NO, limits may
n 4 decrease from
M
a 3\ 150mg to < 100mg
AIR AIR COG WASTE AR AR cOG (-33%)
OR GAS R
MIXED GAS MIXED GAS
thyssenkrupp Industrial Solutions (@)
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Innovation @ sustainabllity: efficient use of all available resources

420450

Vertical Chamber Oven...

Big Pack (1m*)

Kohlenschleuse

...covers a broader spectrum of
applicable coal-types including:

Bunker

e sub-bituminous coals

Trockner
+14500

* brown coal/lignite’s
* |lean coals and anthracite’s

Kohlenschleuse

+11200

Acts on decrease in supply of good
coking coal (for natural, technical,

Ofen

+7400

economical reasons)
Alternative to thermal usage of coal

+5000

Extension of
applicable raw
materials (coal)

+2600

s‘ % GELANDE

thyssenkrupp Industrial Solutions @
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Digitization: next level of productivity targeted

Manutherm ™ P@.@_@Ml w Digitization
Heating-Flue Charging Car

Temperature Measurement ~ Coordination
o i AM@JJJJ _qu (all) As of tOday:

.~ [ Automatic Chamber Wall -+ various automation systems
Autotherm ™ -G (uide) e S L ' Temperature Measurement available
Cﬁlgéoénuarf‘la(.:ce | 1 « Model based training and simulation
RamForce ™ i
Temperature HPushln?;Force available
Measurement % Measurement * Process optimization available
—= RushSched ™ Corlntplnlng eng;nee(r;ntg] data with
shSc LU

PushSched ™ | Husher Machine real time operation data -

Coke Guide Car - Coordination Visualization of process conditions

Coordination

that noone can measure

BatControl ™
Automatic

Imagine a ‘Digital
Battery Heating and Combustion Control

Twin’ available short
term

thyssenkrupp Industrial Solutions (@)
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Coke oven gas — a source for platform molecules for different industries

Sulfur applications | Tar processing

* CO, removal » Claus Units « Hydrogen with different * Pitches
« Sulfuric acid purities possible « Light oils and aromatics

« Ammonia sulfate

1 | * Methanol 4 Lighthouse project

Carbon2Chem

| » Fertilizers

* Gasoline

thyssenkrupp’s aspiration: emission free plants and enabling integrated value chains

thyssenkrupp Industrial Solutions (@)
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Carbon2Chem®
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Carbon2Chem® — Recycling of top gases from steel production through cross-industry

collaboration

Replacement of fossil fuels (oil and gas) for the production of artificial fuels, plastics and fertilizer

Steel Production

8

Process Control

Coke PlantBlast Furnace Steel Making

thyssenkrupp Industrial Solutions
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Chemical Plant

Water Methanol
Electrolysis Synthesis

Renewable Energy

Power Plan
- 5 S%

Mo & F

Plastic

Fertilizer

vuﬁv

CBRO) Funded by

* Bundesministerium
fiir Bildung
und Forschung




Carbon2Chem®: Transform top gases into chemical products
Replacement of fossil fuels (oil and gas) for the production of artificial fuels, plastics and fertilizer

Feedstock Process m Chemical processes m

Gas cleaning

Blast Furnace

Gas separation

Steel Making Gas

" conditioning
ﬁ Gas treatment has to
. be developed
i

Coke Plant
Syntheses must be adapted for
new synthesis gas

thyssenkrupp Industrial Solutions
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Methanol MTO Polymers

MTG Gasoline

Ammonia Fertilizer

Fischer-

Gasoline
Tropsch

Lubricants

CO-

. Hydrogen
conversion

Methanation



GEFORDERT VOM

Carbon2Chem® % Eﬁurnéiitle;l;r:]igisterium
The project and the partners

und Forschung

LO System Integration Carbon2Chem®
O
~~
0n > = ~
Labor » = 8 = 9
=0 T 5 £ .0 2 2
= She= S 9 Q05 =
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x —— ~ —
5 58 5 3 sz 3 0
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Technikum L9 S 0 o2
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thyssenkrupp thyssenkrupp AkzoNobel p—_—

MPI-CEC ZBT ISE RUB RUB MPI-CEC Umesicht

Umsicht (University Duisburg- MPI-CEC MPI-CEC RWTH-ITMC MPI-KOFO KIT-IKFT

Siemens Essen) RUB Umsicht Umsicht RWTH-ITMC TU KL
Umsicht Clariant thyssenkrupp RWTH-LTT VW
Clariant thyssenkrupp RWTH-AVT Eni

thyssenkrupp RWTH-CAT Linde
thyssenkrupp

thyssenkrupp Industrial Solutions
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Carbon2Chem®: From idea to commercial implementation

Research in Carbon2Chem® Carbon2Chem® Pilot plant

Commercial implementation

...sondern auch fir die Nutzung ven CO; als Rohstoff — z.B. Treibstoff & Diingemittel

Vision 2030
und danech

Carbon2Chem?® | donnann

Projektpartner und Arbeitspakete LD.'ur..,u.....,
System Integration Carbon2Chem®
Technikum %% %"-‘ %S %ig =
“::aé H e 54',3,, a.:m ,g"ic ? Contrlbutlon tO the
= = F T B i _ _ commercial implementation
Operating experience Phase Il: Industrial scale-up
Basics / Lab phase Phase I: Proof of concept Start: from 2020
IP is created (closed level) Start: 2015 Industrial commercialization
Transfer ldeas to the pilot plant End: 2020 Start: from 2030

thyssenkrupp Industrial Solutions
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Water Electrolysis - 2 MW

Carbon2Chem®




Modeling, Simulation and Analytics
Modern IT-Technologies ensure performance

Simulation results based on Conceptual Design
Conceptual Design Model Model

steel  renewable A [Nm7h] Steel Plant X_Gas B cw Renewable Energy Cumul. Freq.
lant ener 16 I 0 8-
overall legend P % 8 ! coz
requirements of ZM‘\. 1 N2
networked system derivation of 0 ; T - e (1L CHe 0 . : . SN SR
‘ 8-
SDBCs lg;m AT fe———— o, ]
i H2 4 \
__________________ ﬁ 2 BFG N2 T, }
? ’? CHa ! i L T

specification of

level of integration s

; 3 ; 16 —¥ co
conceptual design integrated requirements 31 5 coz
of networked simulation of ZLBOFG 5w Hf--- - - -
system networked system model 0 e : : : | CHe [ ‘ T T N
7 14 21 2 0 1 7 14 2 28 1
integration D
[ =
-E—j ) ) [Nm¥h] Electrolysis X_Gas [Nm3/h)] Distribution System X_Gas
g validation & 4 ELEC C 8 P,
o conceptual design analysis M — =
£ ~ of subsystems ‘subsystem e ' LA '( Ll & &
— .‘{ 2 S stems 0 al Il - AL M ~ \ CH4
=]
o / modelling
= —
? = = } concept
2 conceptual design 5 simulation of decision
=} of processes processes
o
Synthesis Parameters G

i/
:
i
i gasf 84 SYNG P, SYNG [Nm*/h] =
""" e e I B B 1 purifi- | [— E
H2
v v i il 0.2 . Z
] o . .. CH4 / Q
| 7 14 21 8 0 1 2 £
final conceptual virtual model of ! [mHz) ° o1 i
design conceptual design ! 02 1 E .
| 5 T 02 o4
! 0.0 0= COR
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Carbon2Chem® - Technology modules can be offered for other CO, intense industries as
well

EXAIBRIZaRAHS SR SRR,

(CCU) for cement production
v CO, Recycling

) l “Oxyfuel” technology -

Fuel 1

| - So——a* [uel

- X y
- i A Plastics
,u(@%& Fertilizer

Clinker
(pre-stage cement)

* Oxyfuel technology can be combined with any kind of modern cement production technology

 thyssenkrupp’s outstanding position in cement production technology is a key lever for Oxyfuel technology
roll-out

thyssenkrupp Industrial Solutions
16 | June 27 2018 | Sustainable solutions | Boltersdoimcnaie
© thyssenkrupp AG 2018 All rights
reserved



thyssenkrupp Industrial Solutions

17 | June 27 2018 | Sustainable solutions | Boltersdorf/Achatz
© thyssenkrupp AG 2018 All rights

reserved



	thyssenkrupp Industrial Solutions 
	Slajd numer 2
	Slajd numer 3
	Slajd numer 4
	Slajd numer 5
	Slajd numer 6
	Slajd numer 7
	Slajd numer 8
	Carbon2Chem® – Recycling of top gases from steel production through cross-industry collaboration�Replacement of fossil fuels (oil and gas) for the production of artificial fuels, plastics and fertilizer
	Slajd numer 10
	Carbon2Chem®�The project and the partners
	Slajd numer 12
	Slajd numer 13
	Carbon2Chem®�Water Electrolysis  - 2 MW
	Modeling, Simulation and Analytics�Modern IT-Technologies ensure performance
	Carbon2Chem® - Technology modules can be offered for other CO2 intense industries as well�Example: Industrial Solutions
	Slajd numer 17

