Greener Synthesis of Lexan







Carbon Solvents Highly Comosive

Monoxide — P
CH,CI, H: 0. PC=10s 100
@ Fhosgene
COoOCl,
Chilarins

< Bisphanol-A
o>

Caustic Soda

-

Very Large Amount of Waste Waler o be treated
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 Phosgene and Methylene Chloride Use
Waste Water
e Corrosion of Equipment

Chlorine and Sodium Hydroxide production create
higher cost

e Chlorine impurities in product affect properties of
product (heat resistance)
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MNon- Phosgene Process

n=PhO-C - 0Ph
O
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Diphenyl Carbonate { DPC )

Melt
n=-Bis-A . " PC +2n- PhOH

Solvent-Fres

A, Difficulties in DPC Production
{1} Ultra High Pwurity : Cl< 1 ppb. Matals (Fa, Ma, Ti, Co, "** ) = 10 ppb

(2} Low Cosi > Productivity, Yield & Salectivity must be High

2. _Difficulties in Melt Polymerization (| Mewver Discoloration!!)
PhOH must be remowved from WUitra High Viscous PC
{1}y NMead for High Temp. & YVacuum :© = 300°C, = 1 mmHg

(2} Neead for reactor : Effective Surface Renewsal of high viscous matarial
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Ethylene Oxide

Ethylene
Carbon Glycol
Dioxide
EG

[2]

Factory

DMC

MeOH

Polycarbonate

PhOH PC

DPC

Bisphenol-A

O: Raw Materials,

EC : Ethylene Carbonate
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: Intermediates,

: Products, - Izl : Reactions

DMC : Dimethyl Carbonate PhOH : Phenol

MeOH : Methanol

DPC : Diphenyl Carbonate




Ethylene Oxide
(EO)

By-Product in EO
Production Step
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Ethylene Carbonate Y > 99%
(EC)
HOCH,CH,OH
2 MeOH — Ethylene Glycol
(EG)

Methanol (Recycled from DPC Step)
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¢ Recycle |
2 MeO-C-OMe 2 MeO-C-OPh > MeO-C-OMe
— > I o
© 3-1 | o ‘ 3-2
Dimethyl Carbonate Methylphenyl (DMC)
(DMC) Reactive Carbonate (MPC) Reactive
: atillati Distillation
Distillation -C-
2 PhOH | - PhO (”) OPh
Phenol — 2 MeOH o)
Hecyclec_:l frgm <=| Methand Diphenyl Carbonate
Polyg::zam" Recycle to DMC Step (DPC)
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Pre-Polymer
(n=c.a.10 )

110 -

m

Polycarbonate
(n=35-65)

Gravity-Utilized, None-Agitation Polymerization

Vertical Reactor (110) fitted with Guides (104)

Melt Index

Pre-Polymer flows down contacting with Guides

U

Easy Polymerization (n > 50)

J

Stable Production
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Energy-Saving
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None-Agitation & Direct Pelletizing Product Spec. : 101

Time (hr)
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Old process

COz Alcohol
\ Ethylene l
= carll;}l-:mate . Phenol Bisphenol A .
q\‘ e carbonate carbonate
,
— - Alcohol
recycle

New process
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Green Chemistry

Everyone’s Domng [t/

The 12 Principles of Green Chemistry

& framewark far designing or improwving
materials, praducts, processes amd systems.

/I. Prevent Waste
2. Atom Economy
I, Less Hazardouws Synthesis
4, Degign Benegn Chemicals
L. Benign Sohvents & Auxiliaries
I B, Design for Energy Efficiency
7. Use of Renewable Feedstocks
. Reduce Derivatives
B, Catalysis {vs. Stoichiormetric)
10. Design for Degracation
11, keal-Time Analysis for Pollution
Prevention
12, Inherently Benign Chemistry
for Accident Prevention
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A New Kind of Chemistry

Green Chemistry is based on & set of principles
that when wsad in the design, develapmeant and
implemeniation of chamical prodiects and
priiesies enables scientists to prodect and
benafit the ecanamy, peaple and the planet.

Grean Chemistry uses renewable, bicdegradable
materialswhich do nat persist in the
anvinamment.

Green Chamistry is using catalysis and
talyiis b improve efficiendy and conduct
pars at baw or ambient temgeratures.

EE'EI‘I Chemisirg is.a proven systems aparcach,

gn Chemistry reduces the use and

ration of hazardaus substances.

a sustainabie future.
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