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Analysis Overview:

2

Samples: #1, 2, 3, 4

• Particle size:
 #1: 169 ± 42 nm, averaged from 25 particles
 #2: 92 ± 38 nm, averaged from 17 particles
 #3: 41 ± 8 nm, averaged from 25 particles
 #4: 144 ± 66 nm, averaged from 25 particles

• Counting of graphene (0002) layers:
 #1: 2 – 22 layers of “fruit loops” like particles, 112 layers of onion-like particles were observed.
 #2: 2 – 23 layers of “fruit loops” like particles, 116 layers of onion-like particles were observed.
 #3: 19 – 51 layers of onion-like particles were observed.
 #4: 22 – 35 layers of “fruit loops” like particles, 106 layers of onion-like particles were observed.

• Composition of graphene structures
 #1: C
 #2: C
 #3: C
 #4: C



TEM Images: #1

Bright field images 3

• Onion-like particles



TEM Images: #1

Bright field images 4

• Onion-like particles



TEM Images: #1

Bright field images 5

• Onion-like particles



TEM Images: #1

Bright field images 6

• Onion-like particles, 112 layers



TEM Images: #1

Bright field images 7

• Onion-like particles, 112 layers
• “Fruit loops” like particles, 22 layers



TEM Images: #1

Bright field images 8

• “Fruit loops” like particles, 2 – 22 layers



EDS Mapping: #1
• EDS mapping for the elements: C, Fe, Mn, 

P, S, Cr, Cu, Ni, Mo, V
• Color is adjusted to enhance contrast.
• Composition: C
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TEM Images: #2

Bright field images 10



TEM Images: #2

Bright field images 11



TEM Images: #2

Bright field images 12

• Onion-like particles
• “Fruit loops” like particles
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TEM Images: #2

Bright field images 13

• Onion-like particles
• “Fruit loops” like particles



TEM Images: #2

Bright field images 14

• Onion-like particle, 116 layers
• “Fruit-loops” like particles



TEM Images: #2

Bright field images 15

• Onion-like particle, 116 layers
• “Fruit loops”, 2 – 23 layers



EDS Mapping: #2
• EDS mapping for the elements: C, Fe, Mn, 

P, S, Cr, Cu, Ni, Mo, V
• Color is adjusted to enhance contrast.
• Composition: C
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80 nm



TEM Images: #3

Bright field images 17



TEM Images: #3

Bright field images 18



TEM Images: #3

Bright field images 19



TEM Images: #3

Bright field images 20

• Onion-like particles



TEM Images: #3

Bright field images 21

• Onion-like particles



TEM Images: #3

Bright field images 22

• Onion-like particles, 19 – 51 layers



EDS Mapping: #3
• EDS mapping for the elements: C, Fe, Mn, 

P, S, Cr, Cu, Ni, Mo, V
• Color is adjusted to enhance contrast.
• Composition: C
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80 nm



TEM Images: #4

Bright field images 24

• “Fruit loops”-like particles



TEM Images: #4

Bright field images 25

• “Fruit loops”-like particles



TEM Images: #4

Bright field images 26

• “Fruit loops”-like particles



TEM Images: #4

Bright field images 27

• “Fruit loops”-like particles



TEM Images: #4

Bright field images 28

• Onion-like particle, 106 layers



TEM Images: #4

Bright field images 29

• “Fruit loops”-like particle, 22 – 35 layers



EDS Mapping: #4
• EDS mapping for the elements: C, Fe, Mn, 

P, S, Cr, Cu, Ni, Mo, V
• Color is adjusted to enhance contrast.
• Composition: C
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Thank You!
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