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DEMONSTRATION OF ELECTRIC CRACKING 
FURNACES BY SABIC, BASF AND LINDE
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Classification: General Business Use 

EMISSIONS DOMINATED BY CRACKING AND REFORMING FURNACES
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Classification: General Business Use 

ELECTRIFICATION
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FURNACE DECARBONIZATION OPTIONS

CARBON CAPTURE

Op e ra te  fu rna ce  a s  b e fo re
Ca p ture  CO 2 fro m  s ta ck

(d ilu te , lo w p re s s ure )
Purify, co m p re s s , s e q ue s te r

Features
Ene rg y in te ns ive

Re tro fita b le

Carbon abatement
Up  to  95%

Resource requirements
CO 2 s to ra g e  in fra s t ructure

HYDROGEN FIRING

Im p o rt  cle a n  H2 to  fire  cra cke r
Mo d ify fu rna ce  fo r H2 b urn ing
Re co nfig ure  he a t  in te g ra t io n

Features
Ene rg y in te ns ive

Re tro fita b le

Carbon abatement
De p e nd s  o n  H2 s o urce

Resource requirements
H2 s up p ly

CO 2 s to ra g e  in fra s t ructure  a t  H2 
p ro d uct io n  s ite

ELECTRIFICATION

Im p o rt  e le ct ricity to  he a t  fu rna ce
Mo d ify/re p la ce  fu rna ce

Re co nfig ure  he a t  in te g ra t io n

Features
Ene rg y e fficie n t

So m e tim e s  re t ro fita b le

Carbon abatement
>95%

Resource requirements
La rg e -s ca le  cle a n  e le ctric p o we r
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Classification: General Business Use 
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Classification: General Business Use 

Jointly developing eFurnace  technology since 2021
• Selected two electric heating technologies for large -scale 

demonstration
• Investment by SABIC and BASF with funding support from 

German government grant
• Linde acts as EPC contractor and licensor of STARBRIDGE  

furnace technology to petrochemical industry
• Demonstration plant integrated into BASF cracker at 

Ludwigshafen

PARTNERSHIP WITH BASF AND LINDE: STARBRIDGE  FURNACE TECHNOLOGY

Deep
cracking
expertise
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Classification: General Business Use 

TWO EFURNACE HEATING CONCEPTS

DIRECT Impedance heating 
current passes through cracking coils

INDIRECT radiative heating
current passes through resistive modules, heat 

radiates to cracking coils
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Classification: General Business Use 

DIRECT HEATING CONCEPT
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Innovation and know -how development in many areas
• Heating concept demonstrated at pilot scale since 2018
• Mechanical design – thermal growth, bottom pin connections
• Electrical supply concept (diagram at left illustrative)
• Detailed electrical phenomena, including inductive effects
• Furnace safety concept
• Configurations for scale -up beyond demo developed and 

patented
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Classification: General Business Use 

INDIRECT HEATING CONCEPT
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Select from various heating element technologies
• Metallic ( FeCrAl) – to 1300 ©C
• SiC – to 1500 ©C 
• MoSi 2 – to 1800 ©C 
• Durability, element layout and furnace design, electrical 

supply concepts vary
• Conventional coil arrangements can be maintained

Other know -how developed
• Modular configurations
• Furnace safety concept
• Furnace configurations for scale -up beyond demo developed
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Classification: General Business Use 

Demo facility at BASF Ludwigshafen
− e ng ine e ring  kicke d  o ff 20 21

Bo th  fu rna ce  te chno lo g ie s  to  b e  d e m o ns t ra te d
− e a ch  3 MW fo r p re he a t ing  a nd  cra cking
− e a ch  ~2 t /h  na p h tha
− cra cke d  g a s  t ie d  to  e xis t ing  cra cke r

Furna ce  o p e ra t io n
− Co m m e rcia l s ize  cra cking  co ils
− Co nve n t io na l o p e ra t ing  p a ra m e te rs  (flo w, T, P)
− Mo d e s t  run  le ng th  im p ro ve m e n t  a n t icip a te d
− La yo ut  e na b le s  s t ra ig h t fo rwa rd  s ca le -up

FURNACE DEMONSTRATION
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Classification: General Business Use 

E-FURNACE DEMO PLANT – PROCESS FLOW DIAGRAM
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Classification: General Business Use 

Construction completed early 2024

Phased commissioning through spring of 2024:
• Demonstrate subsystems, including electrical 

preheaters
• Establish integration with BASF cracker
• Thermal demonstration of furnace heating with 

steam and electrical heat 

Both furnaces brought online in June 2024
• Naphtha feed near design rates
• Successful operation through a coking cycle of two 

months
• Extensive learnings will be incorporated into 

commercial designs

Several years of operation planned
• Performance optimization
• Reliability demonstration

FURNACES STARTED UP MID-2024
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Classification: General Business Use 

Predict temperatures of heating elements and cracking coils
At anticipated operating parameters of demo and commercial furnaces
Compare alternative heating configurations
Relate maximum temperatures to material and design parameters

Evaluate configuration and control strategies
Individual or zoned control of heating elements
Placement on heating walls (density, spacing, coverage)

CFD MODELING IN SUPPORT OF INDIRECT FURNACE
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Classification: General Business Use 

Understanding the complementary process/electrical roles of the c racking coils
Coupled multi -physics simulations including electromagnetic aspects

Simulation results  Process and equipment definition
Che m ica l, the rm a l, a nd  m e cha n ica l d e s ig n , includ ing  co n tro l s t ra te g y a nd  e le ct ric co m p o ne n t  s izing

MULTI-PHYSICS MODELING TO SUPPORT DIRECT FURNACE DESIGN
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Classification: General Business Use 

REST OF PLANT CONSIDERATIONS

cracked
gas

hydrocarbon

steam

quench New heat integration methods
No flue gas  no  co nve ct io n  s e ct io n
Ne w fe e d  p re he a t  s t ra te g ie s
J DA p a rtne rs  d e ve lo p ing  no ve l e xcha ng e rs  
 with  Arvo s  Schm id ts che  Scha ck
Ind us t ry o p t io ns  fo r h ig h -te m p e ra tu re  e He a te rs
Much  le s s  s te a m   e le ct ric d rive s  fo r ro ta t ing  e q u ip m e n t
                                   e ne rg y in te ns ity im p ro ve m e n t  b y >30 %

Co-products
Hydrogen
Pa rt ia l fu rna ce  firing  o r e xp o rt  fo r e ne rg y/che m ica l va lue
Methane
Exp o rt  (o r us e  o n -s ite ) to  s up p o rt  o ng o ing  d e m a nd , d is p la cing  
g e o lo g ic na tu ra l g a s
Blue  a nd  tu rq uo is e  hyd ro g e n  p ro d uct io n
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Classification: General Business Use 

TRANSFORMATION PATHWAY

Translating these ambitious goals into decisive action

First -adopter full cracking eFurnace  installation at SABIC site 

Retrofit options and scenarios developed for SABIC’s cracker fleet

Support large -scale electrical infrastructure and renewable generation initiatives

CARBON NEUTRALITY 
by  2050

in line with the
Paris Agreement goals

20% REDUCTION
by  2030

Interim  Scope 1&2 GHG emissions 
target compared to 2018

Linde already offering commercial licenses to STARBRIDGE  cracker technology

SABIC’s climate commitments



THANK YOU
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Classification: General Business Use 

DISCLAIMER

SABIC and brands marked with  are trademarks of SABIC or its subsidiaries or affiliates, unless otherwise noted.
© 2023 Saudi Basic Industries Corporation (SABIC). All Rights Reserved.

Any brands, products or services of other companies referenced in this document are the trademarks, service marks and/or trad e names of their respective holders.

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF SAUDI BASIC INDUSTRIES CORPORATION (SABIC) OR ITS SUBSIDIARIES OR AFFILIATES (“SELLER”) ARE SOLD 
SUBJECT TO SELLER’S STANDARD CONDITIONS OF SALE, WHICH ARE AVAILABLE UPON REQUEST. INFORMATION AND RECOMMENDATIONS CONTAINED IN THIS 
DOCUMENT ARE GIVEN IN GOOD FAITH.  HOWEVER, SELLER MAKES NO EXPRESS OR IMPLIED REPRESENTATION, WARRANTY OR GUARANTEE (i) THAT ANY RESULTS 
DESCRIBED IN THIS DOCUMENT WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN OR APPLICATION 
INCORPORATING SELLER’S MATERIALS, PRODUCTS, SERVICES OR RECOMMENDATIONS. UNLESS OTHERWISE PROVIDED IN SELLER’S STANDARD CONDITIONS OF SALE, 
SELLER SHALL NOT BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS, SERVICES OR RECOMMENDATIONS DESCRIBED IN THIS 
DOCUMENT. Each user is responsible for making its own determination as to the suitability of Seller’s materials, products, servi ces or recommendations for the user’s 
particular use through appropriate end -use and other testing and analysis. Nothing in any document or oral statement shall be de emed to alter or waive any provision of 
Seller’s Standard Conditions of Sale or this Disclaimer, unless it is specifically agreed to in a writing signed by Seller. Stat ements by Seller concerning a possible use of any 
material, product, service or design do not, are not intended to, and should not be construed to grant any license under any pat ent or other intellectual property right of 
Seller or as a recommendation for the use of any material, product, service or design in a manner that infringes any patent o r o ther intellectual property right.
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