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Design Requirements Process Overview

Economic Viability

o ~ . _ ] — Water - -
Produce ~40,000 metric tonnes of propylene Primary Reactions P P Economic Indicator Value
glycol (PG) per year R-100: C.H + H,0, - C,H.0 + H,0 — el Total Equipment Cost $14MM
* Produce PG with limited by-products R-200: C4H.0 + H,0 — C5H,0, it it Total Capital Investment $155MM
B ____" Annual Operating Costs S171MM
I I Annual Revenue S232MM
. . - Propylene Recycle ( \ I I | NPV S269|V| M
Project Motivation / L e RO 599
* There are no PG production plants in Canada Y ) Y 2 N L L DCFRR 29%
e Canada imported >CDNS$70 million of PG in 2021 I I I I Payback Period 3 years
(over 92% more than the value of imports in il il il Dbty
2020) | — ) | EQUIPMENT COSTS
. Globoal demand forNPG IS fo.re.casted to grow Feed ) . . . . Design Enhancements
5.23% by 2035, to ~3.81 million tonnes/year ( . Heat intecration saving 19.4 MW
* PG has applications as a solvent, antifreeze, o ~ ~ ~ ~ | 2 . g _' -
. . . T-100 T-101 T-102 T-103 ¢ eacilors
preservative, and more. It is used in several Hydrogen Peroxide Recycle Economic water optimization
major industries: Methanol Recycle
ﬁ PPO Reaction (R-100) 0D Temperature Protle \ el
* Fixed bed tubular reactor Istillation
* 40-60 °C o *Heat Exchangers, Pumps, Storage Tanks, etc.
Constreion Beveraga  1500-3000 kPa s
« Cooling duty of 6.4 MW S
. . g y 0 . . § 320
* Titanium-silicalite-1 zeolite (TS-1) catalyst o] OPERATING COSTS
 Methanol solvent & s
e 25% conversion & 99.57% selectivity Catalyst Cost Labour Cost
° 1 310
Pharmaceuticals Cosmetics Transportation 2894 tubes with an ID of 2.54 cm 0 2 4 6 8 10 12 14 16 18 20
* Length of 20 m Length (m)
Feedstock
_ PG Reaction (R-ZOO) R-200 Temperature Profile Cost
Health & Safety AnalySIS * Fixed bed tubular reactor -
 Thermal runaway mitigations in reactors * 120-160C -
Yy mitlg n . + 500-600 kPa e a2
* Hydrogen peroxide decomposition monitored . Cooling duty of 3.3 MW 5 .10
and controlled * Bicarbonate (HCO;") catalyst gi 400
. : e Excess water =
* Sophisticated control logic throughout plant 390
P . . 5 5 P _ * 100% conversion & 91.36% selectivity
* PG product high purity ensures no undesirable e 14 tubes with an ID of 5.08 cm T . s :
impurities * Lengthof 10m Length {m) Conclusions
Intermediates are fully contained within process Troop Engineering has successfully met the proposed
e T-100 is a reboiled absorber and T-101, T-102, T-103 are e T-200 and T-201 are distillation columns. T-201 duci . Fiyst 56 000 tric t :
. . distillation columns. T-100 is in vacuum operation. IS In vacuum operation. producing a maximum ot Just Over 5o, Metric tonnes o
Environmental & Social |mpaCtS Design . e i 103 Design Parameter ~ T-200 T-201 PG per year while only producing a di-propylene glycol co-
. . . Parameter - roduct in significant quantities.
* PG is less toxic than ethylene glycol alternatives Reflux Ratio 0.00 4.00 16.00 1.0 Reflux Ratio 0.10 0.80 P & d
: : ' ' ' ' Number of Stages 10 15
* No waste products disposed to environment Number of 11 i et 60 5
: : : : Height 22.25m 20.12 m
* Stable jobs for skilled professionals in Alberta Stages . ®
. , , Height 4.57 m 13.11m 43.59m  40.54m Diameter 1.98 m 1.68 m
* Minimal impact to environment and landscape Diameter 457 m 183 m 590 m 590 m Distillate Purity 99.03% 99.90% Ack led :
. . . L = , ' ' ' : et S CKNnowie ements
N?tural addltlor? to domestic chemical industry Distillate Purity  99.72% 99.99%  99.61% = 99.88% Bottoms Purity 100.00%  99.90% . e 9 .
with local suppliers and buyers CBOt;fjomS PUll)”ttv 90953\/% 108-&% 15;949&%;\/ 298959;%\/ Condenser Duty  13.55 MW  2.66 MW Troop Engineering sincerely thanks Dr. Michael Foley for
* Diversifies Alberta’s petrochemical industr ohdenser Juty ' ' ' - his unwavering support throughout this project.
P 4 \Reboiler Duty 194MW  11L1IMW 64MW  20.0 MW Reboiler buty | 6.19MW ' 2.45 MW 5 PP 5 Pro)
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