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] . Stream 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Cc-1 C-2 C-3 C-4 C-5 C-6 C-7 H-1 H-2 H-3 H-4 H-5
High T process ——»{ Alumina catalyst Flowrate (kg/h) 37948 37948 50993 50993 50993 50993 50993 50993 13045 50993 2302 46744 46796 46744 46744 46796 21247 25500 46796 21271 16918 25577 25530 16918 16918 25577 25530 2298 6767 2298 10153 25577 27828
Temperature (°C) 25 25 42 200 388 388 120 290 140 0 0 64 64 64 25 25 25 25 167 167 167 167 167 154 154 154 154 154 154 125 0 0 0 200 200 200 15 20 20 20 23 25 88 420 390 360 355 355
> Methanol Pressure (barg) 0 3 3 3 3 1 1 15 15 15 15 15 15 15 15 1 15 15 15 15 15 15 15 15 15 15 15 15 3 3 3 15 15 15 15 15 1 1 1 1 0 0 0 10 10 9 9 8
Feedstock Molar Vapor Fraction  30.22% 7.04% 1520% 99.72% 99.81% 100.00% 100.00% 100.00% 7087% 16.68% 16.79% 98.44% 98.44% 98.44% 37.15% 100.00% 100.00% 37.15% 8882% 8973% 8882% 8882% 8882% 9889% 9889% 9889% 9889% 9889% 9906% 9898% 1.89% 99.15% 99.15% 99.17% 99.17% 99.17%  0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Low T process »| Polymer Catalyst Material MW (kg/kgmol)
(ngh P) Methanol 32 37948 37948 50771 50771 50771 15231 15231 15231 15231 8 8 8 5 4 5 - - 5 27936 27936 27936 12698 15239 25142 25142 25142 10057 15086 15086 12823 2263 254 254 254 102 152
Dimethyl ether 46 - - 219 219 219 25765 25765 25765 25765 46788 46788 46788 25526 21267 25526 - - 25526 473 473 473 215 258 430 430 430 172 258 258 219 39 - - - - -
Water 18 - - 3 3 3 9997 9997 9997 9997 - - - - - - - 18336 18336 18336 8334 10004 5 5 5 2 3 3 3 - 16664 16664 16664 6665 10001
Lube N/A - - - - - - - - - 2298 2298 2298 - - - - - - - - - - - - - - - - - - - - - -
Process Sleam 18 ) ) ) ) ) ) ) _ ) ] ) ) ] ] - ] ] - - - - ; - - ; - - - - - - ) - - - - - - - - - - 958.388 958.388 958.388 958.388 958.388
® DeCi S | on Tre e for P rocess Sh own a bove Process Water 18 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1783708.9 1783708.9 1783708.9 1783708.9 1783708.9 1783708.9 1783708.9 - - - -

STUDY OBJECTIVES ECONOMIC ANALYSIS CONCLUSIONS AND RECOMMENDATIONS
. * 2 year startup, 20 year operation until » TSRM Inc. recommends that this plant is
» Construct of process for production of 250,000 gal/day of fuel grade according to 8 ertupinyesrs wpv-si93  Shutdown a GO.
parameters below (ASTM D7901.144734) g e, Total Capital Investment: $21,563,690 - Producing and selling a product in a
DME Fuel Comosition Requirements 35 w ﬂPT(_zo)»:ZSy - Annual Expenses: $257,827,840 growing market
Dimethyl Ether 98.5% by mass(mini.mum) g S ! NPV=S4.7.5  Annual Revenue: $273,750,000 e Economic anaIySiS produced promising
Vet hano 0 b e e 8% 0 =012+ Net Annual Profit (after-tax): $11,941,620 result
Methyl Formate 0.00% by mass 2 P20 » Annual After-Tax Rate of Return = 83% . DCFRR=42.25%
£

* Economic analysis to determine profitability of the study.
» Evaluation of design safety and controls to minimize risk.
Recommend further action.

: \/ 1 - Cuc (Based on DME sale price of $3.00/gal)
50 DBEP .1 =4.5 years « DME production expense: $2.85/gal

" semep 88 0 o1 1e 120 2« DME profit: $0.131/gal
End of Year (dated from project initiation) . DCERR = 42 25%

o After tax rate of return=83%

* Very safe design with steps to minimize
risk within the process
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PROCESS OVERVIEW

SAFETY CONSIDERATIONS

Continuous, high temperature gas phase reaction using a y-Al,O, catalyst * P&ID around the reactor (R-210). Shows a temperature

__________________ Eisioly I‘;!tm control the cooling of the reactor. performance benchmarking of a prototype dimethyl ether fueled
; Evironmenta : iiro%sss . Recycled Liquids Purification . . . heavy-dUty trUCk’ no. February 2014.
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