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Abstract

A roughened titanium nitride (TiN) film is fabricated on a polished Ti substrate through anodic
oxidation process and subsequent nitridation in ammonia atmosphere. The composition and
morphology were characterized by XRD, SEM and EDS. The results indicate that, after the nitriding
process annealed at 850°C, the surface of TiN film is of flower convex structure, with Ti;N and TiN
as the main nitride phase, and the content of N element (Atom%) reached 32.14%. Experiments
have conducted to explore the electrochemical behavior of dopamine (DA) at TiN film. It is found
that TiN film has good electrocatalytic activity for dopamine. Chronoamperometry and differential
pulse voltammetry (DPV) were used to determine the detection limit of DA in 0.1 M phosphate
buffer solution. The detection limits by two methods were calculated to be 1.3 uM and 0.33 pM.
And the detection limit of DA in the presence of 100 uM ascorbic acid was calculated to be 0.56 pM.
Furthermore, TiN film exhibits a good repeatability with the relative standard deviation (RSD) of
3.97% for 5 parallel detections in 25 pM dopamine using a single TiN electrode, and the RSD of 4
new electrodes is 4.2%.
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Figure 1. SEM images of polished Ti sheet (a), TiO, film electrode (b), TiN
film electrode (c), and EDS analysis of TiN film electrode (d)
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Figure 3. Cyclic voltammograms of TiN electrode in 0.1 M PBS (pH 6.0)
containing 0 mM and 1.0 mM DA, respectively
[ 3. TiN BBAR7ER 0 mM F 1.0 mM DA &) PBS (pH 6.0)H FOTEIMA R h4k

150 L @ 150
100 |

50

I/ A

Ipa
-50

Ipc

-100

2 4 6 8 10 12
vi2,

_150 L 1 L 1 L 1 L 1 L L
-04 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

E/V (vs. Ag/AgCl)

Figure 4. Cyclic voltammograms of TiN electrode in 0.1 M PBS (pH 6.0)
and 1.0 mM DA with different scan rate
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Figure 5. (a) Amperometric response of TiN film electrode to the successive injection of DA in 0.1 M PBS (pH 6.0) under
stirring. Insert: the calibration curve. (b) Differential pulse voltammetry (DPV) of TiN film electrode in 0.1 M PBS with dif-
ferent concentration of DA
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Figure 6. (A) Interference of glucose, AA and H,0, to the detection of DA at TiN film electrode. (B) Cyclic voltammogram
of TiN film electrode in the solution containing 500 uM AA(a), 500 uM DA(b) and 500 uM AA+DA(c), respectively. (C)
DPV of TiN film electrode in 0.1 M PBS containing 100 pM AA with different concentration of DA (1.0, 2.0, 3.90, 5.8, 7.7,
9.6, 14.4,19.2, 24.0, 28.8, 33.5 uM). (D) Current responses of successive 6 days tests in 100 uM DA
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Table 1. Effects of response current for dopamine (50 mM) in the different concentration of ascorbic acid
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Can/uM VpA Al/pA Growth rate
0 5.89 / /
100 6.77 0.88 14.94%
150 9.3 341 57.89%
200 10.65 4.76 80.81%

B 22 (RSD) N 3.97%; B A 4 MU EAZAE 25 uM ) DA ISP R T, HAR X bR w254 4.2%.
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