CatCost: Better Cost Information for Catalyst R&D
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Problem: High commercialization risk

 Catalyst cost is a major contributor to Free and pUbI’C release
commercialization risk for catalytic processes Fall 2018

* Up to 10% of ital tand £=10% .
D e catcost.chemcatbio.org

uncertainty in MFSP for biomass conversion
* No publicly available tools to evaluate cost

Excel- and web-based versions available

Solution: “CatCost” Catalyst Cost Estimation Tool
* Enables early-stage comprehensive cost analysis
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* No process design / TEA experience needed . [ |Catalyst Cost Model: PUTIOZ  Souce sy s g -
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. M jals Calculation Input
* Improves cost-responsiveness of catalyst R&D : :
5 Steichiometric Calculations Base Units
6 Yield Type: % Yield or Mass? Catalyst Mass 7
7 Finished Catalyst Mass Yield 1 kg ]
S Sroichiometric Ratio APfmetal | 7 i
9 Active Phase Molecular Weight &fmol | 7
iE WI"-IN 10 Active Phase Weight Percent 2|% ?
. 11 Active Phase Mass at Prep Scale 0.0200 kg
wrece 12 Catalyst Mass at Prep Scale 1.0000 kg
- e I i: Lasses Due to Waste/Spoilage [ 3% ] 7
15
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17 Metal Source(s) |
=i 18
e e LAY 19 User Input Pricing Calculations
7 20 Material Name Quantlty (@) Unit Qinkg Qinmal @ (kg/kg catalyst) Unit Price (2016 $/kg)
21 [ PH{NHIJNDI)Z 0.04 kg | o037 0.1025 0.0397 20,002.71
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CatCost: Estimation Methods
-

1. Raw Materials Pricing

* Built-in library of common materials
* Guidance for obtaining quotes

* Extrapolation from lab-scale prices

Quote Information (Inputs)
Quantity, Units Total Price,

Q P($)
100 g 25.72
500 g 60.20
1og(ay 2.5 kg 200.09
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/3. A Simple “Step Method” to

Supplement Process Templates

* All-in costs in S/hr for typical unit ops.
(e.g. Belt Filter, Reactor, Spray Dryer)

* Quick addition of new catalyst types or
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. Detailed Process Templates for

Common Catalyst Types

E.g. metal/metal oxide, zeolite, MOFs,
flow/batch nano, metal carbides
Including equipment, labor, utilities,
CapEx, OpEx (industry-standard methods)
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Dissolution Impregnation Heat treatment  Pre-treatment

\ steps to existing process templates
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. Complete Spent Catalyst Value

Including precious metals recycling,
catalyst attrition, landfill/disposal costs

3
0.0175 kefke catalyst
5614 oz t/kg catalyst
31,873.61 $/kg metal
556.51 §/kg catalyst
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Integrating the best methods in catalyst cost estimation into a
powerful analysis tool
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Flexible for a Variety of Uses

Cost Sensitivity Analksis
{assessing commercialization
potential and risks]

Cost Analysiis Framework
(incorporation into TEA studies;
LCA-compatible outputs, etc.)

Comparison of Multiple Catalysts
{purchasing, deployment testing)

Comalooaton
D

Component. Cost: Amnalysis
{(directing R&D to areas of need)

Enabling better R&D decisions by
providing catalyst researchers with
actionable cost information

CatCost: A Convenient and Powerful Tool for Researchers

Built-in, industry-vetted
analysis features

Extensively reviewed by
industrial experts

Powerful visualizations

Verified (X 20%) with market

cost data for high-volume
commercial catalysts

ligand
13%

supporting solvent

Component cost relative to Ni/TIO2

mNi/TIO2

m Ni2P/Si02
mRhP-NPs

mNi/Rh-NPs
mMo2C
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Free public release in the fall of 2018 at
catcost.chemcatbio.org

Contact the team at CatCost@nrel.gov
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