
Abstract
In this study, we prepared CNF (carbon nanofiber) by 
the solvothermal method for FED (field emission 
display) applications. We controlled several 
conditions to synthesize effective CNF for field 
emission applications. Nano-sizesd Pt nanoparticles 
were coated on the CNF. In this study, we have 
applied Pt nanoparticles- coated CNF which can be 
produced in mass, to field emission application. 

1. Introduction 

FED has been the center of scientific attention as 
prospective information display devices, micro white-
light materials of LED because of its high-resolution, 
high-efficiency and low-demanding electric power.  
Since CNT and CNF are most prospective materials 
for FED, we synthesized CNF from liquid phase 
carbon source (diphenyl ether) by a solvothermal 
method [1, 2]. CNFs are of special interest because 
they are cheap and readily prepared. Moreover, they 
can be synthesized with different packing arrangement 
of grapheme sheets, such as tubular, lamellar, or 
herringbone [3]. In solvothermal method, the reaction 
parameter, such as heating rate, reaction time and 
cooling rate was optimized.  

Polyol process was employed to synthesize Pt 
nanoparticles-coated CNF. The polyol process was 
mainly used to prepare the colloidal metal particles. 
The Pt content in electrode can be reduced by 
increasing the catalyst activity, which can be 
accomplished by surface design of a carbon support 
material resulting in high and uniform concentration 
of coated Pt nanoparticles with a size of about 3nm [4]. 
These applications can be further expanded by 
developing low cost production techniques. We 
applied it to FED after coating Pt nanoparticles. 

2. Experimental 

The synthesis of the CNF by solvothermal method 
with was done as follows. Reaction reagents such as 
cobalt ( ) acetate tetrahydrate, oleic acid, triphenyl 
phosphine and (Di) phenyl ether were used. Na was 
used also. This time the Na avoids a long time 
exposure from in air. Then the reaction was done by 3 
steps of heating schedule such as heating rate, reaction 
time and cooling rate. After the reaction is over, 
impurity from reactant was removed by mixture of the 
hexane, the toluene, the D.I. water and the surfactant. 
The final produce was obtained by washing and the 
drying. The experimental condition was showed 
Table1. 

TABLE 1. Change of reaction condition. 
 Heating 

rate
Reaction

time 
Cooling

rate
Value 1~30 

( /min) 
0~120
(min) 

1~30
( /min) 

The prepared CNF refined with acidic treatment and 
heat treatment. The Co seed was removed by acidic 
treatment, and amorphous carbon was also removed 
by heat treatment at 400  for 1h. 

The coating of the Pt nanoparticles by a polyol 
process on the CNF was followed. The materials for 
the coating of the Pt was used the chloroplatinic acid 
hexahydrate, ethylene glycol. Using the incipient 
polyol process an appropriate amount of the Pt 
precursor salt chloroplatinic acid hexahydrate was 
dissolved in ethylene glycol and slowly added to the 
CNF. Then refluxed at 170  for 1h. Then, the Pt 
nanoparticles-coated CNF was prepared. Finally, we 
examined the field emissiom features of Pt 
nanoparticles-coated CNF. 

3. Results and discussion 

We synthesized CNF by controlling the parameter 
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cooling rates, reaction times and heating rates. 
Actually, the CNF was prepared as low temperature as 
450  for 2hour. 

Figure 1 is the SEM images of CNF prepared by 
varying reaction time. The (a) whose reaction time is 
0 minute, was very short and did not have a good 
yield. The (b) whose reaction time is 120 minutes, was 
over 1  in length and within 10 nm in diameter. 

(a)

  (b) 
Fig. 1. SEM images of CNF made by varying 

reaction time. 

The solvent, diphenyl ether which was used in CNF 
synthesis, was also effective in carbon source. Among 
the variables, synthesis time had a main effect on 
length and diameter of CNF. The type of CNF was 
observed herringbone type mainly. 

The seed removal was done by acidic treatment of 
pH1. And the Pt nanoparticles well became coating at 
170 . The figure 2 and figure 3 are the SEM and 
TEM image of CNF, respectively. The Pt 
nanoparticles were coated on CNF the following 

purification process by acidic treatment and heat 
treatment as shown in Figure 3. 

      
Fig. 2. SEM images of CNF after acidic treatment 

and heat treatment. 

(a)

(b)
Fig. 3. TEM images of Pt nanoparticles-coated 

CNF. 
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We examined the field emission features of CNF 
with coating Pt nanoparticles to apply FED. Figure 4 
shows the current density versus field strength of Pt 
nanoparticles-coated CNF. Pt nanoparticles coated 
CNF presented. The turn-on voltage of 4.17V/  and 
current density of 45 /cm2 at 8V/  were obtained. 

Fig. 4. Field emission characteristics of Pt 
nanoparticles-coated CNF. 

4. Summary

In this study, the CNF was synthesized from liquid 
phase carbon source (diphenyl ether) by a 
solvothermal method. The optimal conditions, such as 
synthesized heating rate, reaction time and cooling 
rate were investigated. The CNF by a reaction time 
the length control was possible. The diameter of the 
CNF is 10nm, the length 1  is over. The prepared  
CNF was removed the cobalt and the amorphous 
carbon. Then, 3nm Pt nanoparticles were successfully 
coated on CNF by polyol process. The Pt coated CNF 
was applied to FED characterization. The turn-on 
voltage of 4.17V/  and current density of 45 /cm2
at 8V/  were obtained. It would be expected that the 
synthesized CNF plays an important role on the 
advanced materials for FED.
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