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Carboxylation modification promotes the entry of Multi-
walled Carbon Nanotubes into poplar and affects seedling
root growth
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Abstract: Multi walled carbon nanotubes are a novel green nanomaterial with broad application potential, and
their impact on plant growth and development when exposed to the environment has received widespread attention
in recent years. To investigate the absorption of multi walled carbon nanotubes in poplar trees and their potential
impact on seedling growth and development. Cultivating poplar seedlings with a multi walled carbon nanotube
suspension of 0-200mg/L significantly increased the specific root length and root length density of the seedlings,
while reducing the root diameter. It was observed through scanning electron microscopy that multi walled carbon
nanotubes are adsorbed on the root surface. Therefore, we have carboxylated multi walled carbon nanotubes to
improve their solubility and stability. Transmission electron microscopy showed carboxylated multi walled carbon
nanotubes observed in the roots of seedlings, and compared to multi walled carbon nanotubes, carboxylation had a
more significant growth promoting effect. Multi walled carbon nanotubes can not only affect the growth of poplar

seedlings, but also enter root cells after increasing solubility, promoting root growth.
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