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Production of NH,-HNT Using Organic Solvent Reducing Dry
Mechanical Device with Different Conditions
and with Scale Up Settings
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(Abstract)

Halloysite nanotube (HNT) has a nanotube structure with the chemical formula of
ALSOs(OH)s+ nH,O and is a natural sediment of aluminosilicate. HNT has been used
as additive to improve the mechanical properties of epoxy composites with exchange
of amine group as a terminal functional group using huge amount of organic solvents.
In order to save time and simplify complicated procedures, a dry coating machine was
designed and used for amine group exchange in previous research. For better
applications, it was conducted with different parameters and with scale up settings.
Best condition was found to reduce usage of solvent, time and man power.
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Fig. 1 Design for dry coating device[3]
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Table 1. Exchange conditions with various parameters (amount of HNT: 250 g, mixing time: 24 h)

Sample No. 1 2 3 4 5 6 7 8 9
Temperature (°C) 70 80 90 80 80 80 80 80 80

Rotation velocity (rpm) 60 60 60 45 55 60 60 60 60

Jet velocity (ml/min) 200 200 200 200 200 100 300 200 200
Interval time after 5 sec jet  (sec) 20 20 20 20 20 20 20 60 120

Table 2. Scale-up conditions for manufacture of NH,-HNT

Sample S1 S2
Amount of HNT 1 kg 2 kg
Amount of Buffer solution 400 ml 800 ml
Exchange solution (Agent+Solvent) 312 g+ 80 ml 62.4 g + 160 ml
Temperature 80 C 80 C
Rotation velocity 60 rpm 60 rpm
Jet velocity 200 ml/min 200 ml/min
Reaction time 24 h 48 h
Interval time 20 sec continuous
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Table 3. N content on NH,-HNTwith different exchange conditions.

Sample No. 1 2 3 4 5 6 7 8 9
N content (%) 0.67 | 0.86 | 0.67 | 0.73 | 0.75 | 0.75 | 0.62 | 0.75 | 0.84
Table 4. N content on NH,-HNT with scale-up
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Fig. 3 XPS results of NH,-HNT with scale-up settings
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