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𝐿𝑖𝐶6 ↔ 𝐶6 + 𝐿𝑖+ + 𝑒−

2𝐿𝑖0.5𝐶𝑜𝑂2 + 𝐿𝑖+ + 𝑒− → 2𝐿𝑖𝐶𝑜𝑂2





















𝑇𝑖𝑛, 𝑇𝑓  𝑇𝑏
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𝜕

𝜕𝑥
[𝜀𝑐𝑒] =

𝜕

𝜕𝑥
(𝐷𝑒

𝑒𝑓𝑓 𝜕𝑐𝑒

𝜕𝑥
) +

1 − 𝑡+
0  

𝐹
𝑗𝐿𝑖

𝑐𝑒 𝜀

𝐷𝑒
𝑒𝑓𝑓



𝐹 𝑡+
0 𝑗𝐿𝑖

𝑒𝑓𝑓

𝐴𝑒𝑓𝑓)

(𝐴) (𝜀)

(𝑝) 𝑝 = 1.5

𝐴𝑒𝑓𝑓 =  𝐴𝜀𝑝

𝜕𝑐𝑠

𝜕𝑥
=

1

𝑟2

𝜕

𝜕𝑥
(𝐷𝑠𝑟

2
𝜕𝑐𝑠

𝜕𝑟
)

𝐷𝑠

𝑟



0 =  
𝜕

𝜕𝑥
(𝜎𝑠

𝑒𝑓𝑓 𝜕𝜙𝑠

𝜕𝑥
) − 𝑗𝐿𝑖 − 𝑎𝑑𝑙𝐶

𝜕(𝜙𝑠 − 𝜙𝑒)

𝜕𝑥

𝑗𝐿𝑖 𝜎𝑠
𝑒𝑓𝑓

𝜙𝑒 𝜙𝑠

𝐶 𝑎𝑑𝑙

0 =  
𝜕

𝜕𝑥
(𝑘𝑒𝑓𝑓

𝜕𝜙𝑒

𝜕𝑥
) +

𝜕

𝜕𝑥
(𝑘𝐷

𝑒𝑓𝑓 𝜕𝑙𝑛𝑐𝑒

𝜕𝑥
) + 𝑗𝐿𝑖

+ 𝑎𝑑𝑙𝐶
𝜕(𝜙𝑠 − 𝜙𝑒)

𝜕𝑥

𝑘𝑒𝑓𝑓

𝑐𝑒

𝑘𝐷
𝑒𝑓𝑓

,

𝑘𝐷
𝑒𝑓𝑓

= 
2𝑅𝑇𝑘𝑒𝑓𝑓

𝐹
(𝑡+

0 − 1) (1 +
𝑑𝑙𝑛𝑓±
𝑑𝑙𝑛𝑐𝑒

)

𝑡+
0 𝑅 𝑇

𝐹 𝑓±



𝑗𝐼𝐶 = 𝑎𝑠𝑖0 [𝑒
𝛼𝑎𝐹
𝑅𝑢𝑇(𝜂−

𝑅𝑆𝐸𝐼
𝑎𝑠

𝑗𝐿𝑖)
− 𝑒

𝛼𝑐𝐹
𝑅𝑢𝑇(𝜂−

𝑅𝑆𝐸𝐼
𝑎𝑠

𝑗𝐿𝑖)
]

𝑎𝑠

𝑖0  𝛼

𝑅𝑢  𝑅𝑆𝐸𝐼

𝛼𝑐 𝛼𝑎

𝜂

𝜙𝑠 𝜙𝑒

𝑈

𝜂 =  𝜙𝑠 − 𝜙𝑒 − 𝑈

𝐶𝑠,𝑚𝑎𝑥



𝑆𝑡𝑜𝑖𝑐ℎ𝑖𝑚𝑒𝑡𝑟𝑦 =
𝐶𝑠

𝐶𝑠,𝑚𝑎𝑥

𝑞𝑓𝑐𝑐
𝑐𝑎𝑡

𝑞𝑓𝑑𝑐
𝑐𝑎𝑡 𝑞𝑡ℎ

𝑐𝑎𝑡

𝛾𝑓𝑐𝑐
𝑐𝑎𝑡 =

𝑞𝑓𝑐𝑐
𝑐𝑎𝑡

𝑞𝑡ℎ
𝑐𝑎𝑡

𝛾𝑓𝑑𝑐
𝑐𝑎𝑡 =

𝑞𝑓𝑑𝑐
𝑐𝑎𝑡

𝑞𝑡ℎ
𝑐𝑎𝑡

𝜌 𝑐𝑝 𝑇

𝑞̇𝑔𝑒𝑛 ℎ

𝐴𝑠 𝑇𝑎𝑚𝑏

𝜌𝑐𝑝

𝑑𝑇

𝑑𝑡
= 𝑞̇𝑔𝑒𝑛 + ℎ𝐴𝑠(𝑇 − 𝑇𝑎𝑚𝑏)



𝑞̇𝑘𝑖𝑛𝑒𝑡𝑖𝑐

𝑞̇𝑟𝑒𝑣 𝑞̇𝑜ℎ𝑚

𝐴𝑒

𝑞̇𝑔𝑒𝑛 = 𝐴𝑒(𝑞̇𝑘𝑖𝑛𝑒𝑡𝑖𝑐 + 𝑞̇𝑟𝑒𝑣 + 𝑞̇𝑜ℎ𝑚)

𝑞̇𝑘𝑖𝑛𝑒𝑡𝑖𝑐 = ∫ 𝑗𝐿𝑖(𝜙𝑠 − 𝜙𝑒 − 𝑈) 𝑑𝑥
𝐿

0

𝑞̇𝑟𝑒𝑣 = ∫ 𝑗𝐿𝑖  (𝑇
𝜕𝑈

𝜕𝑇
)  𝑑𝑥

𝐿

0

𝑞̇𝑜ℎ𝑚 = ∫ [𝜎𝑒𝑓𝑓 (
𝜕𝜙𝑠

𝜕𝑥
)
2

+ 𝜅𝑒𝑓𝑓 (
𝜕𝜙𝑒

𝜕𝑥
)
2𝐿

0

+ 𝜅𝐷
𝑒𝑓𝑓

(
𝜕𝑙𝑛𝑐𝑒

𝜕𝑥
) (

𝜕𝜙𝑒

𝜕𝑥
)]  𝑑𝑥



𝑖𝑆𝐸𝐼 = −𝑖0,𝑆𝐸𝐼𝑒𝑥𝑝 (−
𝑎𝑐,𝑆𝐸𝐼𝐹

𝑅𝑇
(𝜙𝑠 − 𝜙𝑒 − 𝑈𝑆𝐸𝐼 −

𝑗𝐿𝑖

𝑎𝑠
𝑅𝑆𝐸𝐼))

𝑗𝑆𝐸𝐼 𝑈𝑆𝐸𝐼

𝑗𝐿𝑖

𝑅𝑆𝐸𝐼

 𝑐𝐸𝐶
𝑠𝑢𝑟𝑓𝑎𝑐𝑒

𝐹

𝑖0,𝑆𝐸𝐼 = 𝑘0,𝑆𝐸𝐼  𝑐𝐸𝐶
𝑠  𝐹



𝜕𝑐𝐸𝐶

𝜕𝑡
= 𝐷𝐸𝐶

𝑒𝑓𝑓 𝜕2𝑐𝐸𝐶

𝜕𝑟2

𝐷𝐸𝐶
𝑒𝑓𝑓

𝐷𝐸𝐶
𝑒𝑓𝑓

= 𝐷𝐸𝐶(𝜀𝑆𝐸𝐼)
𝑛

𝜀𝑆𝐸𝐼 𝑛

𝐷𝐸𝐶

𝑖𝑆𝐸𝐼

𝑀𝑆𝐸𝐼

𝜌𝑆𝐸𝐼 𝐹

𝑑𝛿𝑆𝐸𝐼

𝑑𝑡
= −

𝑖𝑆𝐸𝐼

2𝐹

𝑀𝑆𝐸𝐼

𝜌𝑆𝐸𝐼

𝐾𝑆𝐸𝐼
𝑒𝑓𝑓

𝑅𝑆𝐸𝐼 =
𝛿𝑆𝐸𝐼

𝐾𝑆𝐸𝐼
𝑒𝑓𝑓

𝐾𝑆𝐸𝐼
𝑒𝑓𝑓

= 𝐾𝑆𝐸𝐼(𝜀𝑆𝐸𝐼)
𝑛













 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 































𝐸𝑜𝑣 =
1

𝑛
· ∑ (𝑤𝑉 ·

𝐸𝑉
𝑘

𝑓𝑉
+ 𝑤𝑇 ·

𝐸𝑇
𝑘

𝑓𝑇
)

𝑛

𝑘=1

𝐸𝑉
𝑘 =

√
∫ (𝑉𝑠𝑖𝑚

𝑘 (𝑡) − 𝑉𝑒𝑥𝑝
𝑘 (𝑡))

𝑡𝑒𝑛𝑑
𝑘

𝑡𝑠𝑡𝑎𝑟𝑡
𝑘

2

𝑑𝑡

(𝑡𝑒𝑛𝑑
𝑘 − 𝑡𝑠𝑡𝑎𝑟𝑡

𝑘 )

𝐸𝑇
𝑘 =

√
∫ (𝑇𝑠𝑖𝑚

𝑘 (𝑡) − 𝑇𝑒𝑥𝑝
𝑘 (𝑡))

𝑡𝑒𝑛𝑑
𝑘

𝑡𝑠𝑡𝑎𝑟𝑡
𝑘

2

𝑑𝑡

(𝑡𝑒𝑛𝑑
𝑘 − 𝑡𝑠𝑡𝑎𝑟𝑡

𝑘 )

𝑓𝑉 𝑓𝑇

𝑛

𝑤𝑉 𝑤𝑇

𝑘



























𝜌
𝑆𝐸𝐼

𝜀

𝐸𝑎,𝑆𝐸𝐼)













𝑚2



𝐹𝑎 𝐹𝐷

AutoLion



𝐹𝑅 𝐹𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝐹𝑏

P𝑣 = 𝐹𝑎 + 𝐹𝐷 + 𝐹𝑔 + 𝐹𝑅 + 𝐹𝑏

P𝑣 = m𝑣𝑎𝑣 +
1

2
𝐶𝐷𝜌𝑎𝑖𝑟𝐴𝑣𝑆𝑣

2 + 𝑚𝑣𝑔 sin 𝛼 + 𝐶𝑅𝑚𝑣𝑔 cos 𝛼 +𝐹𝑏

𝑎𝑣 m𝑣 𝐶𝐷

𝜌𝑎𝑖𝑟 𝐴𝑣

𝑆𝑣 𝑔 𝐶𝑅
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MO2 M



M3O4

LiM2O4

3x LiMO2  +  2(1 − x)MO2  

→  3x LiM2O4  +  (1 − 2x)M3O4  + (1 − 2x)O2

M3O4

LiM2O4

6x LiM2O4  +  2(1 − 2x)M3O4  

→  6x LiMO2  +  6(1 − x)MO + (1 + x)O2

2MO2 → 2MO + O2



Electrolyte + O2 → CO2 + H2O

LiC6 + electrolyte → C6 + C2H4 + Li2CO3

(CH2OCO22Li)2 → Li2CO3 + C2H4 + CO2 + O2



-47.6

450.1

-1497.2

-508.9

351.7

-2000 -1500 -1000 -500 0 500 1000

Heat of Reaction

kJ.(mols LE)-1

kJ.(mols O2)
-1

kJ.(mols O2)
-1

kJ.(mols LE)-1

NMC

R1

R2

R4

R5

kJ.(mols SEI)-1R6



Electrolyte coated moles

= (
Electrolyte volume ∗ density electrolyte

Molar weight electrolyte
)

− Lithium loss



2C3H4O3(EC) + 2e− + 2Li →  (CH2OCO2Li)2 + C2H4 

Li →  Li+ + e− 

𝐶
𝑠⁄

Lithium charge =
Faraday′s constant

Lithium equivalent molar weight
=

96485 𝐴𝑠
𝑚𝑜𝑙⁄

6.94 
𝑔

𝑚𝑜𝑙⁄

=
96485 𝐴ℎ

𝑚𝑜𝑙⁄

6.94 
𝑔

𝑚𝑜𝑙⁄ ∗ 3600
≅ 3.87 𝐴ℎ

𝑔⁄



𝑆𝐸𝐼 =  
𝑆𝐸𝐼 𝑙𝑖𝑡ℎ𝑖𝑢𝑚 𝑐ℎ𝑎𝑟𝑔𝑒

𝐿𝑖𝑡ℎ𝑖𝑢𝑚 𝑐ℎ𝑎𝑟𝑔𝑒 ∗ 𝑀𝑜𝑙𝑎𝑟 𝑊𝑒𝑖𝑔ℎ𝑡 ∗ 2
+

𝑙𝑖𝑡ℎ𝑖𝑢𝑚 𝑙𝑜𝑠𝑠

2

𝐴𝑐𝑡𝑖𝑣𝑒 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 (𝑚𝑜𝑙𝑒𝑠) =
𝐴𝑐𝑡𝑖𝑣𝑒 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑀𝑎𝑠𝑠

𝑚𝑜𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡

𝐿𝑖𝑡ℎ𝑖𝑢𝑚 𝑚𝑜𝑙𝑒𝑠 (𝑎𝑡 𝑆𝑂𝐶 100%)

=
𝐸𝑙𝑒𝑐. 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ∗ 𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 ∗ 𝑠𝑡𝑜𝑖𝑐ℎ𝑖𝑜𝑚𝑒𝑡𝑟𝑦 (𝑎𝑡 𝑆𝑂𝐶 100%)

𝑙𝑖𝑡ℎ𝑖𝑢𝑚 𝑐ℎ𝑎𝑟𝑔𝑒 ∗ 𝑙𝑖𝑡ℎ𝑖𝑢𝑚 𝑚𝑜𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡



°C
𝑚𝑖𝑛⁄

𝑊ℎ
𝑘𝑔⁄



𝑚𝑐𝑝∆𝑇



°C
𝑚𝑖𝑛⁄

°C
𝑚𝑖𝑛⁄







R1 and R2
5.1

R4
-20.1

R5
-18.3

R6
0.1

Total
-33.3-40
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NMC - Pristine



R1 and R2
5.1

R4
-20.1

R5
-15.3

R6
1.0

Total
-29.2

-40

-30

-20

-10

0

10

H
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d

 (
k

J
)

NMC - Aged at 50  C



R1 and R2
5.1

R4
-20.1

R5
-17.6

R6
0.3

Total
-32.3-40

-30

-20

-10

0

10

H
e
a
t 

re
le

a
s

e
d

 (
k

J
)

NMC - Aged 20  C

















𝑚𝑐𝑝 𝑑𝑇
𝑑𝑡⁄

























°C
𝑚𝑖𝑛⁄







𝐼

𝐼 = 𝜎 · 𝜀 · 𝐴 · 𝑇4

𝜎 𝜀 𝐴

𝑇

𝐼𝐷

𝐼𝐷 = 𝐼 ·
𝐴𝑂𝑝

4 · 𝜋 · 𝑟2



𝐴𝑂𝑝 𝑟

μ

𝑚𝑚2

𝑓

1

𝑓
=

1

𝐿3
−

1

𝐿1



𝑇𝑐𝑒𝑙𝑙,𝑡ℎ = (
𝐼𝐷

𝜎 · 𝜀 · 𝐴 ·
𝐴𝑜𝑝

4 · 𝜋 · 𝑟2

)

1
4

= (
𝐼𝐷

𝜎 · 𝜀 · 𝐾
)

1
4

ε



𝑇𝑐𝑒𝑙𝑙,𝑟
4 =

𝐼

𝜎 · 𝜀𝑟 · 𝐴𝑐𝑒𝑙𝑙

𝐾

𝐾 =

𝜀𝑟 · 𝐴𝑐𝑒𝑙𝑙 · 𝑇𝑐𝑒𝑙𝑙,𝑟
4 · (

𝐴𝑜𝑝

4 · 𝜋 · 𝐿1
2)

𝑇𝑐𝑒𝑙𝑙,𝑡ℎ
4

𝑇𝑐𝑒𝑙𝑙,𝑡ℎ

𝑇𝑐𝑒𝑙𝑙,𝑟

𝐾

τ



𝐼𝐷 = 𝐼𝐷𝑐𝑒𝑙𝑙 + 𝐼𝐷𝑜𝑎

𝐼𝐷𝑜𝑎

𝐼𝐷𝑐𝑒𝑙𝑙

𝐼𝐷𝑐𝑒𝑙𝑙 = 𝜎 · 𝜀𝑟 · 𝐴𝑐𝑒𝑙𝑙 · 𝑇𝑐𝑒𝑙𝑙,𝑟
4 ·

𝐴𝑂𝑝

4 · 𝜋 · 𝐿1
· 𝜏𝑜𝑎

𝜏𝑜𝑎 ε

𝐼𝐷𝑜𝑎

𝐼𝐷𝑜𝑎 = 𝜎 · 𝜀𝑜𝑎 · 𝐴𝑜𝑎 · 𝑇𝑜𝑎
4 ·

𝐴𝑂𝑝

4 · 𝜋 · 𝐿2

𝜀𝑜𝑎

𝜀𝑜𝑎 =

𝐾 · 𝑇𝑐𝑒𝑙𝑙,𝑡ℎ
4  − 𝐴𝑐𝑒𝑙𝑙 ·  𝜀𝑟 · 𝑇𝑐𝑒𝑙𝑙,𝑟

4 ·
𝐴𝑜𝑝

4 · 𝜋 · 𝐿1
2

𝐴𝑜𝑝

4 ∙ 𝜋 · (
𝐴𝑜𝑎 · 𝑇𝑜𝑎

4

𝐿2
2 −

𝜀𝑟 · 𝐴𝑐𝑒𝑙𝑙 · 𝑇𝑐𝑒𝑙𝑙,𝑟
4

𝐿1
2 )

𝜀𝑜𝑎



𝑇𝑐𝑒𝑙𝑙,𝑟 =

[
 
 
 𝐾 · 𝑇𝑐𝑒𝑙𝑙,𝑡ℎ

4 − 𝜀𝑜𝑎 · 𝐴𝑜𝑎 · 𝑇𝑜𝑎
4 ·

𝐴𝑜𝑝

4 · 𝜋 · 𝐿2
2

𝜀𝑟 · 𝐴𝑐𝑒𝑙𝑙 ·
𝐴𝑜𝑝

4 · 𝜋 · 𝐿1
2 · (1 − 𝜀𝑜𝑎)

]
 
 
 

1
4



𝑅𝑐𝑜𝑛𝑣 =
1

ℎ · 𝐴

𝑅𝑐𝑜𝑛𝑑 =
𝐸

𝑘 · 𝐴

ℎ

𝐴

𝑄 =
𝑇1 − 𝑇0

∑ 𝑅𝑖
1
0

=
𝑇𝐴𝑅𝐶 − 𝑇𝐸𝑋𝑇

𝑅𝑐𝑜𝑛𝑣,𝑖𝑛𝑡 + 𝑅𝑐𝑜𝑛𝑑 + 𝑅𝑐𝑜𝑛𝑣,𝑒𝑥𝑡

𝜀𝑟





𝑓(𝑡) = 𝑎𝑒−𝑏𝑒−𝑐𝑡

𝑎

𝑎



𝑅2

𝑅2











𝑚 ∗ 𝑐𝑝 ∗ ∆𝑇















𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝑑𝑖𝑓𝑓

=
|𝑇𝑒𝑠𝑡1 − 𝑇𝑒𝑠𝑡2| + |𝑇𝑒𝑠𝑡1 − 𝑇𝑒𝑠𝑡3| + |𝑇𝑒𝑠𝑡2 − 𝑇𝑒𝑠𝑡3|

3











• 

• 



• 

• 

• 

• 



• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 











 

 

 

 

 

 

 

 

 

 

 

 





₈ ₁ ₁ ₂











𝑚𝑐𝑝∆𝑇𝐴𝐵









𝑄𝑔𝑒𝑛 + 𝑄𝑑𝑖𝑠𝑠 = 𝑀𝐶𝑝

𝜕𝑇𝐵𝑎𝑡

𝜕𝑡

𝑀 𝐶𝑝

𝑇𝐵𝑎𝑡 𝑄𝑔𝑒𝑛 𝑄𝑑𝑖𝑠𝑠

𝑄𝑑𝑖𝑠𝑠 = ℎ ∙ 𝐴 ∙ (𝑇𝐴𝑅𝐶 − 𝑇𝐵𝑎𝑡) 

𝑇𝐴𝑅𝐶 𝐴

ℎ



𝑇𝐴𝑅𝐶

𝑐

𝑐

𝑑𝑐

𝑑𝑡
= 𝑘 ∗ [𝑐]

𝑘

𝑘)

𝑘 = 𝐴 ∗ 𝑒
−

𝐸𝑎
𝑘𝑏𝑇

𝐴 𝑘𝑏

𝐸𝑎

𝑑𝑐

𝑑𝑡
= 𝐴 ∗ [𝑐] ∗ 𝑒

−
𝐸𝑎
𝑘𝑏𝑇

𝑑𝑞

𝑑𝑡
= LHV ∗

𝑑𝑐

𝑑𝑡

LHV



𝑑𝑞

𝑑𝑡
= 𝐴 ∗ 𝐿𝐻𝑉 ∗ [𝑐] ∗ 𝑒

−
𝐸𝑎
𝑘𝑏𝑇

𝑑𝑞

𝑑𝑡
= 𝑐𝑝

𝑑𝑇

𝑑𝑡

𝑑𝑇

𝑑𝑡
= 𝐴 ∗

𝐿𝐻𝑉

𝑐𝑝
∗ [𝑐] ∗ 𝑒

−
𝐸𝑎
𝑘𝑏𝑇

𝐴 ∗
𝐿𝐻𝑉

𝑐𝑝
= 𝐴 ∗ ∆𝑇𝐴𝐵 𝐴𝑔𝑙𝑜𝑏𝑎𝑙

𝑑𝑇

𝑑𝑡
= 𝐴𝑔𝑙𝑜𝑏𝑎𝑙[𝑐] ∗ 𝑒

−
𝐸𝑎
𝑘𝑏𝑇

ln (
𝑑𝑇

𝑑𝑡
) = ln(𝐴𝑔𝑙𝑜𝑏𝑎𝑙) −

𝐸𝑎

𝑘𝑏𝑇













𝑀𝑒𝑛𝑑



[(𝐸𝑎2)𝑆𝑂𝐶𝑥 = (𝐸𝑎2)𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑒𝑑 ∗
𝑉𝑆𝑂𝐶𝑥

𝑉𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑒𝑑
]
𝑂𝐶𝑉

1.1
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀 1.1
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀

190
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀 228
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀

0.5
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀 0.5
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀

1.1
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀 1.1
𝑘𝐽

𝑘𝑔⁄ ∗  𝑀

650 
𝑘𝐽

𝑘𝑔𝑀𝑒𝑛𝑑
⁄ ∗ 𝑀𝑒𝑛𝑑 ∗ 𝐴𝑔𝑒𝑑

∗ 𝑆𝑂𝐶 ∗  ∅

730 
𝑘𝐽

𝑘𝑔𝑀𝑒𝑛𝑑
⁄ ∗ 𝑀𝑒𝑛𝑑 ∗ 𝐴𝑔𝑒𝑑

∗ 𝑆𝑂𝐶 ∗  ∅

∅



∅

∅ =
𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑒𝑛𝑒𝑟𝑔𝑦 (𝐴ℎ

𝑔⁄ )

(𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑒𝑛𝑒𝑟𝑔𝑦)𝑟𝑒𝑓(𝐴ℎ
𝑔⁄ )

𝐴𝑔𝑒𝑑

𝐴𝑔𝑒𝑑 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑐𝑎𝑝𝑐𝑖𝑡𝑦 (𝐴ℎ)

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦(𝐴ℎ)
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