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Flow of Contract Manufacturing Projects (’

BRI

Actual
7 manufacturing

acturing

User inquiry

Actual Plant

Equipped with reactors ranging from 1,000 L to

12,000 L Capable of handling a wide variety of
synthetic conditions
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Core Technologies and Main Products of 4@
the Organic Business a1

@ We produce phosphine gas (PHs), a special high-pressure gas,
enabling synthesis of alkylphosphines using PH; as the starting
material. Reactions can be performed halogen—free.

@ Leveraging expertise gained from handling phosphine gas, we can
manage various gases and perform gas-liquid reactions.

@ We manufacture various organic electronic materials and can
perform de-metalization processes, control metallic impurities
at the ppb level, and conduct related analyses.

Stong Area ‘

> Phosphine derivatives derived from phosphine gas (including phosphine ligands
and materials for quantum dots)

> Pharmaceutical and agrochemical intermediates derived from organic phosphorus
compounds

> Contract manufacturing projects utilizing these technologies
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Contract Manufacturing (Pilot Plant) (’

BRI

Start of Operations September 1999

Total Floor Area 985m 2

Manufacturing Record
Pharmaceutical intermediates, chiral catalysts, flame retardants,
organic electronic materials, various phosphonium salts, and others
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Equipment Overview (Pilot Plant) (’

BRI

Main Reactors 4units

-

o Dt Reactor®  500L 6L MAXBLEND= -
R Reactor® 5001 6L FULLZONE® -
3pieces Class-1
Reactor® 500L GL swept-back  pressure
wing vessel
Two-tiered
] Reactor@® 500L Has/C four paddle —
Dropping Tanks/Recevers blades
6units
Dropping _ Load cell,
Tanks®D@ 3001 6L Jacket
: Load cell,
;Q:Eggggg 300L GL Peller blade Agitator,
Jacket
Recevers®D®@ 300L GL - Load cell,
Jacket
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Equipment Overview (Pilot Plant) (’

BRI

Filtration / Drying Equipment

Centrifugal filter  80L Af lon — —
Conical blender 550L GL — -
. : : Filtration
Multi-function Special
filter 300L GL agitation blades are$20.3
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Equipment Overview (Pilot Plant)

Distillation Equipment

(2

BRI

Inclined
Evaporator 100L SUS316L paddle, ~270°C
Anchor
Receiver @ 100L SUS316L — —
Receiver @ 50L SUS316L — —
Distillation 5 theoretical
column SUs3teL stages
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Equipment Overview (Pilot Plant) (’

BRI

Low-temperature Reaction System (1 set)

i {G _J Operating temperature -85°C~+30°C
& e Cooling source Liquid N2
. Intermediate coolant Brine

Water-sealed, dry,
Vacuum pumps (1 each) e
Scrubber FRP 2-tower 60m3/min
: : : 18.2 refrigeration tons
Refrigeration unit X 2 units
Pure water production
system 1 set
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Various Entrusted Cases ('

BRI

Examples of Organic Synthesis Achievements
« Wittig reaction - Alkene formation
« Arbuzov reaction - P-C bond formation
- Halogenation - Chlorination, fluorination
* Friedel-Crafts reaction - Electrophilic substitution
Diazotization - Formation of diazonium compounds
Asymmetric hydrogenation - Selective hydrogenation
Oxidation reactions
Mukaiyama oxidation - Alcohol to aldehyde
Hydrogen peroxide
Oxone (potassium peroxymonosulfate)
Reduction: NaBH4 reduction
- General organophosphorus reactions - Alkylphosphine synthesis, etc.

Many other reactions are also possible!
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