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APPENDIX A

Temperature profiles

Before doing experiments, temperature profiles in quartz tube reactor
at the synthesizing temperatures of 800, 850 and 900 °C were investigated from inlet

to outlet of the quartz tube with interval of 2 cm.
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Figure Al Temperature profiles inside the quartz tube reactor at the synthesizing

temperatures of 800, 850 and 900 °C.

Temperature profiles inside the quartz tube reactor at the synthesizing
temperatures of 800, 850 and 900 °C were mapped, as shown in Figure Al. Each
temperature profile consisted of 3 temperature gradients along flow direction

including temperature increased from the lowest to the highest (0-15 cm from the
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inlet) where was defined as zone 1, the temperature was the highest (15-45 cm from
the inlet) where was defined as zone 2 and the temperature decreased from the highest
to the lowest (45-60 cm from the inlet) where was defined as zone 3. Because indirect
effect of temperature gradients and velocities gradients throughout the quartz tube
reactor on the formation of the carbon nanoparticles, ZnO nanoparticles and their
composites, therefore, in this work, the carbon nanoparticles, ZnO nanoparticles and

their composites were studied by sampling the particles from each zone.
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APPENDIX B

Calculation of partial pressure

Partial pressure of oxygen was calculated using ideal gas mixture. The

mole fraction of an individual gas component in an ideal gas mixture can be expressed

in terms of the component’s partial pressure:

where :

=

PA
na

XA

xp=—A (A1)
n
PA=XAXP (A2)

total moles of the gas mixture

partial pressure of gas component A in gas mixture
mole of gas component A in gas mixture

mole fraction of gas component A in gas mixture

pressure of gas mixture

For example, in case of 100 mL/min of oxygen and 200 mL/min of nitrogen flow rate

n02

nN2

X02

0.1(L/min)x1.42(g/L)
32(g/mole)

4.44 x 10 mole/min

0.2(L/min)x1.25(g/L)
28(g/mole)

8.93 x 10 mole/min

1.33 x 10 mole/min

4.44x107> (mole/ min)
1.33x1072 (mole/ min)
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= 033

If assumption was partial pressure inside the reactor is 1 atm.

Therefore, partial pressure of gas component is equal to mole fraction.
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