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CNC-PDMS membrane production process model



PDMS membrane production process model



Capital Investment
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(i) Cellulose nanocrystal/polydimethylsiloxane membrane preparation (greenfield) - $135,564,000 (ii) cellulose

nanocrystal/polydimethylsiloxane membrane preparation (expanding in an existing plant) - $74,786,000, (iii) polydimethylsiloxane membrane

preparation (greenfield) – $135,000,000, and (iv) polydimethylsiloxane membrane preparation (expanding in an existing plant) – $74,941,000



Annual Operating Cost
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(i) Cellulose nanocrystal/polydimethylsiloxane membrane preparation (greenfield) - $139,119,000 (ii) cellulose

nanocrystal/polydimethylsiloxane membrane preparation (expanding in an existing plant) - $128,989,000, (iii) polydimethylsiloxane membrane

preparation (greenfield) – $148,785,000 and (iv) polydimethylsiloxane membrane preparation (expanding in an existing plant) – $138,775,000



Economic summary of the membrane production process

Description

Cellulose 

nanocrystal/poly

dimethylsiloxane 

(Greenfield)

Cellulose 

nanocrystal/poly

dimethylsiloxane 

(expanding in an 

existing plant)

Polydimethylsilo

xane 

(Greenfield)

Polydimethylsilo

xane (expanding 

in an existing 

plant)

Capital Investment ($) 135,564,000.00 74,786,000.00 135,000,000.00 74,941,000.00

Operating Cost ($/yr) 139,119,000.00 128,989,000.00 148,785,000.00 138,775,000.00

Revenues ($/yr) 197,921,000.00 197,921,000.00 197,921,000.00 197,921,000.00

Cost Basis Annual Rate (kg/yr) 3,298,680.00 3,298,680.00 3,298,680.00 3,298,680.00

Net Unit Production Cost ($/kg) 42.17 39.10 45.10 42.07

Unit Production Revenue ($/kg) 60.00 60.00 60.00 60.00

Gross Margin (%) 29.71 34.83 24.83 29.88

Return On Investment (%) 42.61 80.59 37.04 70.02

Payback Time (Yr) 2.35 1.24 2.70 1.43

IRR (After Taxes) (%) 32.53 54.81 28.87 49.44

NPV (at 10.0% Interest) ($) 260,994,000.00 335,868,000.00 209,492,000.00 314,361,000.00

MSP of Membrane ($/m2) 3.68 3.35 3.93 3.60



Estimated effects on the profitability factors and minimum selling price of changes on plant capacity 

(i) Cellulose nanocrystal/polydimethylsiloxane membrane preparation (greenfield)

(ii) Cellulose nanocrystal/polydimethylsiloxane membrane preparation (expanding in an existing plant)



Minimum selling price of cellulose nanocrystal/polydimethylsiloxane (Greenfield)



Minimum selling price of cellulose nanocrystal/polydimethylsiloxane (Expanding in an existing plant)



Cradle-to-gate life cycle impacts of cellulose nanocrystal/polydimethylsiloxane and polydimethylsiloxane membranes



Cradle-to-gate environmental impacts of increasing the percent of CNC on PDMS membrane, 
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