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Cells required = 
FU capacity

Pouch cell capacity
 

 



 



V = volume  

m = mass  

d = density 

       

Vcatholyte = 0.021 * 5.3 * 8.8 cm = 0.979 cm3  

Vcatholyte = V1 + V2 +V3 + V4 = (85/105) * mcatholyte / dcatholyte  

V1= VLZO/NMC = (85/105)*mcatholyte/3.4 g/cm3 

V2= VSSE = (15/105)*mcatholyte/1.64 g/cm3 

V3= VCNF = (3/105)* mcatholyte/1.5 g/cm3 

V4= VPTFE = (1.5/105)*mcatholyte/2.16 g/cm3 

mLZO/NMC = 2.26 g 

mSEE =0.399 g 

mCNF =0.0798 g 

mPTFE =0.0399 g 

 



       

VSSE = 0.006 * 5.7 * 9.2 cm = 0.315 cm3 

mLi6PS5Cl = (1.64 g/cm3 * 0.315 cm3) * 99/100 = 0.51085 g  

 

mbinder = 0.511 g / 99 = 0.00516 g  
 

mSEE = 0.511 + 0.00516 g = 0.516 g 

 

       

VAg-C = 0.002 * 5.5 * 9 cm = 0.099 cm3 



 

VAg = 0.099 cm3 * 0.08 = 0.00792 cm3  

mAg = 0.00792 cm3 * 10.5 g/cm3 = 0.0832 g  

mCB = 0.0832 g * 3 = 0.249 g  

 

mPVDF = (0.0832 + 0.249 g) / 99 = 0.00336 g  

mNMP = (0.00336/7)*93 = 0.0446 g 

mAg-C = 0.0832 + 0.249 + 0.00336 g = 0.336 g  

VSUS foil = 0.002 * 5.5 * 9 = 0.099 cm3  



mSUS foil = 0.099 cm3 * 7.9 g/cm3   = 0.78 g  

VAl foil = 0.0012 * 5.3 x 8.8 cm = 0.056 cm3   

mAl foil = 0.056 cm3 * 2.7 g/cm3   = 0.15 g  

   

VPouch bag = 0.024 * 6.7 * 11.2 cm = 1.80 cm3  
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20 (LiCH3O (10%) +CH3OH) + 1 Zr(OC3H7)4 + 200 (CH3)2CHOH -> X Li2O–ZrO2 + extra solvent  

X = 1 mol Li2O–ZrO2 

1 mol * 153 g/mol = 153 g Li2O–ZrO2 

LiCH3O (10%) + CH3OH: 20*32.6/ (20*32.6 + 1*328 + 200*60.1) = 0.0502 g 

 

Zr(OC3H7)4: 1*328/ (20*32.6 + 1*328 + 200*60.1) = 0.0252 g 

 

(CH3)2CHOH: 200*60.1/ (20*32.6 + 1*328 + 200*60.1) = 0.925 g 



CH3OH => LiCH3O + CH3OH + H2 

15 kg Li + 900 kg CH3OH => X kg LiCH3O + Y kg CH3OH + Z kg H2 

15 kg Li = 15 000 g / 6.94 g/mol = 2160 mol 

X = 2160 mol LiCH3O x 38 g/mol = 82.1 kg LiCH3O 

Mol CH3OH = 900 000 g / 32 g/mol = 28 100 mol 

Excess CH3OH: 28 100 mol - 2160 mol = 25 900 mol 

Y = 25 900 mol * 32 g/ mol = 831 kg of methanol 

Mol H = 2160 mol * 1.01 g/mol = 2.18 kg 

82.1/913kg = 0.0899 = 8.9% 

1 mol Zr => 1 mol Zr(OC3H7)4  

91.2 g Zr /328 g Zr(OC3H7)4 = 0.278 



*

*

*

*

 

LZO: 0.5 mol* 153 g/mol = 76.6 g  

NMC 8:1:1 = 99.5 mol * 97.3 g/mol = 9680 g  

 

LZO: 76.6 g / 9760 g = 0.0078 g 

NMC 811: 9680 g / 9760 g = 0.99 g 

LZO (dry fraction) * (liquid mass/dry mass) = 0.0078 g * (0.9 * mlithiummetoxid + mpropanol) / (0.1 * mlithiummetoxid + 

mzirconiumtetraproxid) = 0.25 g  



5 Li2S+ P2S5 + 2 LiCl => 2 Li6PS5Cl  

Li2S: 45.9 g / mol *5 mol = 229 g 

P2S5: 222 g/mol * 1 mol = 222 g  

LiCl: 42.4 g/mol * 2 mol = 84.8 g 

Li6PS5Cl: 268 g/mol * 2 mol = 537 g 

*

*

*

*

*

 

Sulfur: 0.32 g/32.065 g/mol = 0.0099 mol  
 

Lithium hydride: 0.16 g/ (6.94 + 1.01) g/mol = 0.0201 mol 

 

0.01 S + 0.02 LiH => 0.01 Li2S + 0.01 H2 



45.9 g/mol * 0.01 mol = 0.459 g  

2 Li + H2 => 2 LiH  

m(2 Li) = 2 * 6.94 = 13.9 g 

m(H2) = 1.01 * 2 = 2.02 g 

m(2 LiH) = (6.94+1.01) * 2 = 15.9 g  

2 P + 5 S => P2S5 

 



*

*



Estir =
Np *  ρ

mix
 * N3 * d5 * t

ηstir

ρ *

η

*

 *ρ
*ρ  *ρ

Estir = 15.1 J/kg = 0.00420 Wh/kg  



ρ *

η

**

* ρ * ρ * 
**
 

Estir = 65.030 J/kg = 0.018 Wh/kg LZO-coated NMC 811 

Edist Qdis

Edist= E * msolv 

Qdist= Cheat* msteam* msolv 

*

*

 

Edist= 61.5 Wh/kg coated NMC 811 

Qdist= 7.98×105 J/kg coated NMC 811 



ρ *

η

*  *ρ *ρ *ρ

Esonic = 56100 J/kg = 15.6 Wh/kg Coated NMC 811 

 

 

Eheat =
Cp*mmix*(Tr-T0) +  A* ka/S *(Tr -To)*t 

ηheat
 

 
 



*

*





*

η

ρ **

* ρ * *

**

Eheat = 528000 J/kg = 147 Wh/kg LZO coated NMC 811 

 



ρ

**

η

 

*
**

ρ *

η

*

Estir =112000 J/kg = 31.1 Wh/kg catholyte sheet 



Edryfilm =
E 

hlayer * ρ
mix

*(1-%solv) 

ρ *

*

Edryfilm= 294 Wh/kg catholyte sheet 

 

 
 

 

Edist= 330 Wh/kg catholyte sheet 
Qdist= 4.28 MJ/Kg catholyte sheet 



ρ *

η

*

Emixing = 11200 J/kg = 3.11 Wh/kg electrolyte sheet 

 

 
 

ρ

Edryfilm = 1200 Wh/kg electrolyte sheet 

 

 
 

 

 
Edist= 330 Wh/kg electrolyte sheet 

Qdist= 4280000 J/kg electrolyte sheet 



Egrind= E*msolids 

*

*

Egrind= 5.36 Wh/kg electrolyte powder 

 

ρ *

η

**

*

**
 

 
Emixing = 4670 = 1.30 Wh/kg dry electrolyte powder 



  
 

 

 

Edist= 330 Wh/kg Electrolyte powder 

Qdist= 4.28 MJ/kg Electrolyte powder  

 

*





*

η

ρ **

*
**

Eheat = 973000 J/kg electrolyte powder  



*

ρ

**

*** 

*

η

ρ

*     *
** *

***

Eheat = 81700 J/kg 



Eheat =
Cp*mmix*(Tr-T0) 

ηheat

*



* 

η

*

* *



** 

η

* * * * *

**

Eheat = 315000 J/ Kg = 87.5 Wh/kg phosphorus pentasulfide 

 



*

ρ **

*

η *

*

** *ρ * * ρ *ρ *

Estir= 11200 J/kg = 3.11 Wh/kg electrolyte sheet 

 

Edoctorblade = 
E /  ℎ𝑙𝑎𝑦𝑒𝑟 ∗ ρ 𝑚𝑖𝑥

𝑆ℎ𝑎𝑟𝑒 𝑎𝑟𝑔𝑦𝑟𝑜𝑑𝑖𝑡𝑒
 

 

ρ *

*

Edoctorblade=1 200 Wh/kg electrolyte sheet 
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Eheat = 69100 J/kg = 19.2 Wh/kg electrolyte sheet 

 

 

ρ *

**

η

***



*
**

***

Emix = 57800 J/kg dry sheet = 16.1 Wh/kg Ag-C separator layer 

 

EPrinting = 
E

ρ
mix

 * h 
*share of solids  

ρ *

*

 

 
EPrinting = 467000 J/kg = 129 Wh/kg Ag-C separator layer  

 

 

 

 

Edist= 13.2 Wh/kg Ag-C separator layer 

Qdist= 171000 J/kg Ag-C separator layer 



Annual dry room energy = W * A * fs * t 
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