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11. Summary of the new findings of the thesis:

e The DWCNTs-Gr hybrid material was fabricated on copper foil by thermal
chemical vapor deposition method under a low-pressure ambiance. The optimal
condition was DWCNTs concentration of 0.3 g/L at a speed of 4000 rpm for 1
min. The obtained material has electrical and electrochemical properties better
than Gr under the same condition. The DWCNTs-Gr modified electrode was used
to detect As(V) in the 1-10 ppb range with low detection limit of 0.287 ppb.

e The DWCNTs-AuNPs-Gr hybrid material was successfully fabricated on copper
foil by thermal chemical vapor deposition method under a low-pressure ambiance.
Electrical and electrochemical properties of DWCNTs-AuNPs-Gr have been
enhanced more significantly than Gr and DWCNTs-Gr. The optimal volume ratio
of DWCNTs (0.3 g/L):AuNPs (0.2 mM) in solution is 1:3. The DWCNTs-AuNPs-
Gr modified electrode was used to detect cholesterol in the range of 0.5-12 mM
with high sensitivity of 20.7 pA/mM.cm’.



The GO/DWCNTs@Fe;0,4/Cs hybrid material was successfully fabricated and
applied to electrochemical biosensors by assembly method. The
GO/DWCNTs@Fe;04/Cs modified electrode has significantly improved
electrochemical properties than the bare electrode. The obtained material was used
to detect glyphosate in the wide range of 0.1-1000 ppb.

12. Practical applicability, if any: Our fabricated materials have potential applications to

electrochemical biosensors for analyzing heavy metal ions and biomedical diagnostics.

13. Further research directions, if any:
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