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Design of inductance-capacitance microfluidic oil detection chip
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Abstract: An inductance-capacitance microfluidic chip was designed and fabricated to detect various
pollutants in hydraulic oil. Herein, the position of microchannel , distance of coils and coil turns were
simulated. Experiments for studying the influence of coil turns on pollutants detection signal were
performed on chip. The results indicate, the inductance and capacitance amplitude are largest when
the microchannel is located at the edge of the coil inner hole. The smaller distance between the two
coils, the larger inductance and capacitance amplitude are achieved. When coil turns increase, the in-
ductance amplitude increase and the capacitive amplitude decrease gradually. With the increase of coil
turns, the inductance amplitude of iron particle and copper particle increase, while the capacitance am-
plitude of water droplet and air bubble decrease, and inductance and capacitance signal to noise ratio
are significantly reduced. When the number of turns is 20, the signal to noise ratio of iron particle,
water droplet and air bubble is approximately 3. 23, 8. 41 and 7. 34 times of that of 60 turns respec-
tively. The signal to noise ratio of copper particle is 0 at 60 turns. When the coil turns of the detection

chip is 20, the detection signal to noise ratio of the four pollutants reaches the maximum. The mi-
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crofluidic chip designed in this paper can detect ferromagnetic, non- ferromagnetic particles, water

droplets and air bubbles in oil by using one sensor made up of two planar coils.

Key words: inductance-capacitance microfluidic chip; contamination detection; detection signal ampli-

tude; detection signal to noise ratio
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Fig. 1  Structure diagram of microfluidic oil detec-

tion chip
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