
Materials 
• SU-8 3005  
  →            : 0.2 W/mK 
 

• Rhodamine B 
  → Temperature sensitive 
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1. Background & Motivation Biological application of CNT 

•High young modulus 
    ( 0.9TPa) 
•High thermal conductivity 

Evaluation of single CNT  
in liquid is required. 

Conventional evaluation of thermal conduction 

These measurements is 
in vacuumed condition. 
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Thermal Conductivity 

Heat flow from sensor to CNT 

1. Spincoat of SU-8.  

2. Dispersion of CNT.  

4. Spincoat of SU-8 again.  

5. Exposure.  

6. Development.  
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3. Drying.  
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Measurement of Thermal conductivity of CNT 

Sensitivity: -3.0 %/K 
Accuracy: 1.0 K  

Temperature Sensor 

Sensitivity of Sensor Measurement system 
• EM CCD  
    (iXon,Andor) 
• Confocal scanning  
  system 
   (CSU-X1,Yokogawa) 

Heat flow Q (from Eq.2)         

sensor

3μm 

Thermo sensitive pillar array

CNT bridge 

10μm 

5. Conclusions 
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We proposed evaluation method of thermal conductivity of individual CNT in liquid using temperature sensitive micro pillars. 
We succeeded in measuring the thermal conductivity of individual CNT in liquid. As a result, thermal conductivity of that was 1.2  0.3 kW/mK. 
In the future, we can apply this method to evaluate the thermal conduction of individual CNT with different diameter in different condition such as air and 
vacuumed condition. 

Laser Power : 5.4W 
Wavelength : 1064nm 
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4. Experiments 

Fluorescent image of measurement system 

( N = 6 ) 
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Evaluation model of thermal conduction of CNT 
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Temperature distribution in sensors 
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Calibration of temperature sensor 
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Optical image of measurement system 

Relative fluorescent intensity of temperature sensor 
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Heat flow in micro sensors 

2. Evaluation Model 3. Fabrication Process 

[W/mK] CNT : Thermal conductivity of CNT 

[W/mK] sensor : Thermal conductivity of sensor 

[K] 1T : Temperature at edge of CNT ( heat input side ) 

[K] 2T : Temperature at edge of CNT ( other side ) 

[W] CNTQ : Heat flow to CNT 

[m] l : Length of CNT [m] d : Diameter of CNT 

[W] sensorQ : Heat flow to sensor 
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sensorI : RFI of  sensor  

discoloredI : Variation of RFI by discoloring  

I : Relative fluorescent intensity (RFI) 
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