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Glossary 

$/t Dollars per metric ton 

API  American Petroleum Institute 
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BEV Battery electric vehicle 
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BL Battery limits 
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bpd Barrels per day 

Btu British thermal units 

BTX Benzene, toluene, and xylene 

°C Degrees Celsius 
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scf Standard cubic feet 

scm Standard cubic meter 
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Abstract 

Needle coke is the preferred precursor for synthetic graphite used in lithium-ion battery anodes and the primary raw 

material for ultra-high-power graphite electrodes. Demand for needle coke continues to increase with the growth of 

electric arc furnace steel production and lithium-ion battery manufacturing. Needle coke is distinguished from conventional 

fuel-grade petroleum coke by its low coefficient of thermal expansion (CTE) and high electrical conductivity. 

The evaluated process converts highly aromatic fluid catalytic cracking (FCC) decant oil into green needle coke via 

delayed coking. The operation begins by preheating the FCC decant oil feed to 490°C for thermal cracking in a coker 

furnace. The material then undergoes semi-continuous carbonization in coke drums operating at 6.5 barg. Fractionation 

separates the cracked vapors from the drums into fuel gas, LPG, unstabilized naphtha, light gas oil (LGO), and heavy gas 

oil (HGO). Following the coking cycle and a subsequent post-coking phase, the green needle coke is removed from the 

drums via hydraulic cutting. 

This Process Economics Program (PEP) analysis provides an economic evaluation for a delayed coking facility located on 

the US Gulf Coast (USGC). The conceptual plant processes 20,000 barrels per day (bpd) of FCC decant oil, producing 

688 million pounds per year (MMlb/y) of green needle coke. The financial model calculates capital expenditure (capex) 

and operating expenditure (opex) using a PEP Cost Index of 1,719 for the fourth quarter of 2025.  

The process flow diagrams, material balance, major equipment list with specifications, cost information for battery limits, 

variable costs, capex and opex, and total production costs are evaluated in this analysis. The technological and economic 

assessment of the process is the PEP’s independent interpretation of a potential commercial process. Each of these is 

based on information presented in open literature, such as patents and technical articles, and may not reflect in whole or 

in part the actual plant configuration. We do believe that these sources are sufficient to represent the process and process 

economics within the range of accuracy necessary for the economic evaluation of a conceptual process design. 
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