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Results  
Metal nano particles like Fe or Ni can act as catalyst in the carbon nano tube (CNT) 

growth process [1,2]. These metals were first deposited as thin film onto Si-wafer with 

SiO2 or Al2O3 buffer layers and then heated up under inert or reducing atmosphere. 

Hereby the film dewets and the nano particles are formed. The crystal sizes of the 

2

4

6

8

10

12

14

16

18

20

0 100 200 300 400 500 600 700
Temperature [°C]

P
ar

tic
le

 s
iz

e 
[n

m
]

1 nm Ni

2 nm Ni
4 nm Ni

8 nm Ni

 
 

Fig.1: Temperature dependance of the Ni nano-crystallite sizes during heating and the subsequent 
dewetting. 



resulting nano-particle depend on the thickness of the initial film. A crude approximation 

shows that the particles became three times bigger than in the film. 

During the growth experiment using 2 or 4 nm thick Ni film system a second phase Ni3C 

is observed. This raises the question if this could be the catalytic active material. Time 

resolved XRD in Figure 2 monitoring the Ni3C and graphite signal shows the Ni3C 

formation directly after the H2C2 injection, which act as carbon source. With a slight delay 

the C signal also increases. Both signal are stable after approx. 10 min. The increased 

sample temperature during the H2C2 feed indicates an exothermic reaction. Based on the 

corresponding SEM picture the C-signal can be attributed to the low yield CNT but also 

on surface coking carbon. Further experiments to elucidate this aspect were planed in 

future. 
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Fig. 2: Timeresolved measurement of the Ni3C and C signal and the corresponding SEM picture (rigth). 
 


