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1) CVD  

 

 

 

:   

      C2H4 

      H2O 

      H2 

He N2 or Ar  

 

750 10  

 Fe/Al2O3 (Fe: ~1.0-2.0 nm on Al2O3: ~40 nm) 

 

 

 

2)  

• 750 10  

•    

•  

•  

• MFC “Mass flow controller” (

MKS) (MKS Model 247D)) 

•  

•  

 

 

3)  

20mm×20mm  or  

 

 

 

500nm SiO2     

• Al2O3 Fe  

• Al2O3: >10nm 

• Fe: 1~2 nm 

  

 

Fe MWCNT  
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•  

 

CNT ( )  

 

 

 : 3.00E-4Pa 

 Al2O3 power 400W 

 Sputter rate: ~0.07nm/s(1nm15s) 

 Fe: 20W 

 Sputter rate: ~0.05 nm/s (1.0 nm in ~20s) 

 

4)  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 P 0.2MPa  

 MFC  
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MFCs   

4  

He: 2000sccm 

H2: 2000sccm 

C2H4: 200sccm 

He(for H2O flow): 200sccm 
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( )

( )

 

 

   GE Panametrics  Moisture Monitor series35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 ( )    NW-25 (Kwik-Flange) to 

Swagelok  

 

1 1/4 1/4 1

NW-25(kwik- )
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60cm 

.: 30.5mm 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Koyo , : 41 cm 

 

 

 

1 CVD  

 

 

•  

1.4E+5 pa  

 

 

 

 

•  
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5) CVD  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table CVD process 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•  

ON IN  

 

• 2.5cm

 

 

•  
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[STEP1 (Heating)] T=0 min. 

He 600 sccm H2 400 sccm ON  

750 50 /min(15 )    

   

[STEP 2 (Water)] Time: 15 min. 

IN  

 

[STEP 3 (Growth)] Time: 20 min. 

C2H4 100 sccm IN H2 OFF  

He 900 sccm 10  

 

STEP 4 (Flush)] Time: 30 min. 

He 1000 sccm C2H4 OFF  

 

[STEP 5 (Cooling)] Time: 31 min.  

Dump He 1000 sccm

200 He OFF

 

 

6)  

 

Q   

A1: ( + )  

MFCs

( )
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2

CNTs  CVD CNTs

 

 

 

 

1nm  

2nm ( )  

CNTs  

SWNTs ( )  

 

Q2   

A2: Fe

 

 

Q3   

A3: ( )  

CNT

 

  

700  

 

7 : 

 

 

 CNTs

 

 

 

 


