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● General Capacitors desires a machine 

for coating anodes with Stabilized 

Lithium Metal Powder.

● Our sponsor is General Capacitors 

Inc. 

● Dr. Zheng, founder and chief 

scientist of General Capacitors, 

is our main technical advisor.

● The coating of anodes with SLMP will 

increase the capacity and energy 

density of batteries and 

supercapacitors. 

Goal and Motivation

Image 1: Completed SLMP coated battery.
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● Stabilized Lithium Metal Powder (or simply SLMP)

● Particle size: 30-60 Microns

● We expect for our machine to coat battery electrodes with a uniform layer of SLMP 

increasing the batteries capacity by 5 to 15%.

Background

Image 2-3: Diagram of data collected by FMC Lithium proving SLMP advantages.
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● The only current technology available for coating SLMP is a slurry 

application developed by FMC Lithium

● In this method, the SLMP is mixed into a slurry using a volatile 

solvent.

● After application of the slurry, the solvent evaporates and leaves a 

well distributed coat of SLMP.

Current Methods

Image 4: Image from Slurry application. Image 5: Diagram of Slurry Process.
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● Tokyo Electron Limited

● Apparatus for lithium ion capacitor 

and electrode

● Pub. No.: US 2014/0178594 A1

● Method: Form a thin lithium film on 

anode sheet by melting and spraying 

lithium-containing powder.

● Using argon gas to melt.

Current Methods

Image 6: Tokyo Electron Limited coating machine
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Final Design Chosen

● Dry method design

● Semi-automatic operation

● Adjustable powder flow

● Satisfies safety requirements

Image 7: View of Final Design

Group 16 Marcos Leon

Slide 7 of 20 SLMP Coating Machine



Funnel

• Function: To feed SLMP through to meshes 

• In-house Construction

Actuators

• Function: To vibrate the funnel which houses the 

• Supplier: Precision microdrives

• Selection

Mechanical Components
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• Conveyor belt

• Function: To move anode from coating postion into Rolling press

• In- house Construction

• Rollers

• Belt

• Motors

• Electric Precision 4” width Rolling Press 

with Dual Micrometer

• Function: To break and activate the carbonlithate coating on the SLMP coat

• This rolling press will provide a minimum of 22.24 MPa of pressure

• Supplied by our sponsor and liaison, Dr.Zheng.

• Manufactured by MTI Corporation

Mechanical Components

Image 9: The rolling 

press. Image take from 

MTI Corporation.
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● Meshes

● Function: Will be used to sieve through SLMP to avoid particle 
agglomeration and to ensure a constant flow rate of SLMP being dropped 
onto anode

● To find an appropriate mesh count the following equation was used:

PS= particle size

MC=Mesh count

tw= thickness of wire

Mechanical Components
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• To calculate open area percentage the following equation was used:

% Open Area= (Opening size • Mesh Count)2 x 100

• Mesh selection

• Supplier: Grainger Industrial Supply

Mechanical Components
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Electrical Components

Image 10: Arduino Uno R3 

Front View
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● (2) 12V Stepper motors for conveyor belt.

● (2) 12V DC motors to allow for variable coating width.

● 16X2 Character Display to communicate with user

● On/Off Switch

● 12 key – Keypad 

● A 350W (Corsair RM350) power supply will be needed to supply power.

Electrical Components

Power Consumption Table 

Image 11: 16X2 Character 

Display

Image 12: Arduino Motor 

Shield
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Programming Flow 

Chart

● Programming Language:

○ Arduino coding

● Estimated Time for completion of 

Program

○ Goal : Early-February

● Addition Debugging and 

modifications that may arise to be 

completed beginning of March
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● Total alloted Budget

o $2,000 USD

● Current Funds Spent on Procurement:

o $ 929.40 USD

● 46.47% of budget has been used

Budget
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Schedule
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● Manual sifting of meshes

● Conduct experiments with different mediums:

 Sugar

 Flour

 Microcarbon beads

● Begin testing with actuators and funnel to 

determine flow rate and dispersion area 

Initial testing

Image 13: Photo of Dr.Zheng’s Lab Dry 

Room
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Questions/Comments

● We would like to open the floor to any questions or comments.
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