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1. Pressure equilibrium constants of decomposition of various hydrocarbons

Fig S1. Pressure equilibrium constants of various chemical reactions with respect to 

temperature.1
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2. Calculation of Reynolds number

When the flow rate was 3700 cm3, the Reynolds number is

𝑅𝑒𝑦𝑛𝑜𝑙𝑑𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑡𝑢𝑏𝑒 

=  
𝜌𝑣𝑑

𝜇
 =  

𝑣𝑑
𝜈

=  
𝑄𝑑
𝐴𝜈

=  
3700 𝑐𝑚3𝑚𝑖𝑛 ‒ 1 ×  10 ‒ 6 𝑚3𝑐𝑚 ‒ 3 ×

1
60

min 𝑠 ‒ 1 × 6 ×  10 ‒ 2 𝑚

117.8 ×  10 ‒ 6 𝑚2𝑠 ‒ 1 ×  𝜋 ×  (3 ×  10 ‒ 2 𝑚)2

= 11

Where ρ is the density of the gas, v is the flow velocity, d is the diameter of the tube, µ is the 

viscosity of the gas, ν is the kinematic viscosity, Q is the flow rate, and A is the cross-sectional 

area of the tube.



4

3. Cross sections of CNT/C composite fibers

Fig. S2. Cross-sectional SEM images of (a)-(b) pristine CNT yarn, CNT yarn after CVI process 

(c)-(d) at 700 °C for 1 hour, (e)-(f) at 700 °C for 5 hours, (g)-(h) at 650 °C for 5 hours, and 

(i)-(j) at 750 °C for 5 hours
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