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Objectives Chemistry Process Description
e Design a plant capable of Producing 450,000 metric tons of polyethylene M-101 R-101to 106 R-107 to 109 R-110 to 112 A-101 A102  A-103 1-101
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terephthalic acid (TPA) HO + 2HOCH.CH.OH Mixer  Reactors Reactors Reactors Crystallizer Dryer Vacuum Unit Tower
e Determine which starting reactant to use by evaluating environmental, economic, and o 272
other process considerations
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e PET has multiple uses (synthetic fibers, food packaging, etc.) LRGN
e Bottle-grade PET was selected (IV = 0.78) ’
o The global market is expected to continue growing through 2032 at an average BHET N . .
of 9.5% annually . o
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Safety & Environmental Analysis @ = .. Analvs: Stage Specifications
conomic AnalysIs e Temperature Range : 250°C - 260°C
Compound Health Impacts Greenfield Cost Distribution By Equi . Ecterifiont e Pressure Range: 760 torr - 1965 torr
reenfie ost Distribution uipmen .
Terephthalic Acid Low toxicity, skin, eye, and respiratory irritation - y Equip Greenfield Cost: $228.2 million (R-ﬁ ;r't:)c;_';)g& e 15% excess MEG fed on a mass basis
Polyethylene Terephthalate Nonhazardous 8% 1% 7% * 99 wt% conversion of TPA
out omioity. ok r oy it 1?% e ~190 minute residence time
cute oral 1oxXICIty, SKIN, eye, ana respiratory Irritation, Discounted Profitability Criterion
Ethylene Glycol Hazardous Air Pollutant e Temperature Range: 280°C - 290°C
: - . . . : T Polycondensation e Pressure Range: 1 torr - 40 torr
NPV : 294.4 million
Antimony Trioxide Catalyst Carcinogenicity DCFROR. $ 28,580, (R-107 to R-112) e Vacuum: Steam Jet Ejector
Water Nonhazardous Discounted Payback Period: 3.2 years e ~40 minute residence time
Eye irritant, carcinogenic, acute aquatic hazard, respiratory Crystallization e Temperature: 125.6°C
Acetaldehyde toxicity; Hazardous Air Pollutant and Volatile Organic (A-101) e 5 minute residence time
Compound Non- Discounted Profitability Criterion
Distillation e Tops: ~99.7°C and 99.5 wt% water
Cumulative Cash Position: $998.1 million (T-101) e Bottoms: ~196.81°C and 100 wt% MEG
- . ROROI: 29.16% e 16 stages with 14 trays
Focus Sectlons OFyer = Exchangers ® Mixer PO Payback Period: 2.6 year; ° ’
_ _ = Reactors = Tower Crystallizer Unit = Vacuum
Process Controls Environmental Design C onclusions
e Utilized a feedforward/ratio control e Implemented adsorption column to Discounted Cash Flow Diagram e Since the DCFROR is 28.58% (> 15%) , Eastman Team 2
system to regulate working volume remove acetaldehyde using activated —~  400.0 recommends moving forward with the build
carbon g ' e Moving forward, a recommendation to internally source raw
i [Rlereseremememy 3 300.0 materials will decrease sourcing costs
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