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Development of Highly Advanced Production Technology Integrated in the Industrial Complex
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RING developed technologies relating to the mutual sharing of
materials, fuels and utilities among refineries and petrochemical
plants and the diversification of petrochemical materials.
Through these efforts it pursued high-level usage of surplus
fraction and by-products and compound production enabling
efficient production and energy usage within the refining and
petrochemical complex. Specific technologies under
development included:

@ Technology for precision distillation to manufacture high
octane gasoline with low environmental impact from multi-
component naphtha fractions and to manufacture high
efficiency petrochemical materials, etc., and technology for
consistent, stable operations control.

@ System technology for optimally compounding petrochemical
by-products as fuel oil bases with low environmental impact.

@®Research into multi-purpose catalytic cracking technology
capable of producing products with high added value, etc.

Development of Integrated Manufacturing Technology Allowing Advanced Isomerization of

Petrochemical By-products
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RING developed technology for the efficient production of
environment-friendly gasoline through high-level isomerization
process technologies. The raw material used was the low-sulfur,
low-vapor-pressure C6-C8 fraction by-products produced by the
complex's petrochemical facilities. This is an example of high-
level usage of by-products of oil refining and petrochemicals.
Specific technologies under development included:

@ Technology for high-level isomerization processes for C6-C8
fraction by-products (raffinate) with continuous, long-term
operation.

@ Technology for aromatic extraction processes to remove
aromatic fraction inhibitor components of isomerized gasoline
production.

Research & Development on LNG Cold Energy Utilization Process and Membrane Application for

Processing Refinery By-products
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RING developed leading-edge technologies on the utilization of
LNG (liquefied natural gas) cold energy for advanced use of raw
materials and by-products in the industrial complex of oil refining,
petrochemical and city gas manufacturing companies. It also
developed technologies to efficiently separate and recover
carbon dioxides gas from mixed gases generated by hydrogen
manufacturing plant. Specific technologies under development
included:

@ Development of cool storage system and cascading process,
which is to utilize cold energy of LNG successively from low
temperature to normal temperature regions for distillation of
refinery offgas, liquefying carbon dioxide and butane gases,
and chilling water.

@ Technologies for separating and recovering carbon dioxide gas

from mixed gases generated at hydrogen production unit by
applying membranes.
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Development of CO2 Separation and Integrated Utilization Technology Using LNG Cold Energy

RING developed technologies that makes it possible to reduce
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carbon dioxide gas emissions by using LNG cold energy to
produce high-purity hydrogen and efficiently separating liquefied
carbon dioxide gas from mixed hydrogen/carbon dioxide gas
produced by oil refinery hydrogen production unit; this in turn
enables refining and petrochemical complexes to reduce their
energy consumption. Specific technologies under development
included:

@ New low-temperature processing technology to efficiently
produce highly pure hydrogen and separate out liquefied
carbon dioxide gas utilizing LNG cold energy.

@ Technology for systems of optimal carbon dioxides gas
sharing among refineries and petrochemical plants.

@®Integrated usage system technology to transfer liquefied
carbon dioxide gas to petrochemical plants, use cold energy
effectively in various facilities and subsequently use the carbon
dioxide as a chemical material.

Process Development to Integrate and Refine Light Products from Oil Pyrolysis
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RING developed the technology of processes for the efficient
removal, through distillation, adsorption, etc., of impurities such
as sulfides contained in light fractions generated by refinery and
petrochemical thermal crackers. These processes thereby refine
and effectively use the light fraction as the raw material for clean
gasoline and petrochemicals. Specific technologies under
development included:

@ Technology to remove impurities from light fraction generated
by thermal crackers through distillation, adsorption, etc.

@ Integrated refining technology of light fraction to optimize
impurity processing systems and effectively use light fraction
as refining and petrochemical raw materials or products.

AmtE Shunan Region
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Development of Multiple Production Technology for Raw Materials and By-products of Refining and

Petrochemical Complex
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RING developed production system technology that enables
selective processing of a wide variety of crude oils and flexible
production of environment-friendly fuels, clean solvents, etc.
from by-product light olefin fraction. RING also developed
recovery/usage systems that makes it possible to recycle many
types of waste generated within the complex. Specific
technologies under development included:

@ Technology for energy-saving reaction processes that make it
possible to efficiently produce low-environmental impact fuels,
clean solvents, etc. from cracked C4 fraction.

@ Technology for distillers capable of high efficiency, stable
operation while distilling a wide variety of crude oils, and stable
operation system technology.

@ Technology for collecting, recovering, and using a variety of
otherwise difficult-to-reuse waste generated within the
complex.
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