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Effect of oil velocity on sensitivity of micron metal particle detection by
inductive sensor
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Abstract: To improve the sensitivity of a planar inductive microfluidic chip, the relationship between the oil
velocity and the signal amplitude was researched. The working principle of the planar inductive microfluidic chip
was introduced, the effect of the oil velocity on the detection signal amplitude was analyzed theoretically and the
related formula were derived. Then, the experimental verification was performed by the control variable method.
The iron particles with diameters from 80-85um were used as the samples, the velocity of oil was set from 0.02
ml/min to 0.10 ml/min, an experiment was carried out. The obtained data illustrate that the signal amplitude
decreases with the improvement of oil velocity, and the relationship between the oil velocity and signal amplitude
is linear after fitting. When other conditions are invariant, the sensitivity has been significantly improved with the
velocity decreased, and the maximum can catch about 87.5%.It suggests that the experiment data agree with the
theoretical ones well and the signal amplitude can be improved by decreasing the oil velocity. The conclusion is
valuable for the sensitivity improvement of microfluidic chips.
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Fig. 1 Design diagram of detection chip
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Fig. 2 Diagram of a loop inside the particle
in the magnetic field
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Fig. 3 Picture of detection chip
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Fig. 4 Detection system diagram

42 Xy

& HIRLAE 80~85 pm 4 R AUREAE hy R UL . s
b B R ORI A B i v, T SR BT Y
Aor DN o FH Y SR 8 R B A A Tk A, JF R
ST A% 5 T T S AN O o 3 e R T A R

TR U R, I T 2 4300 1R A 0.02
mL/min, 0.04 mL/min, 0.06 mL/min, 0.08 mL/min#
0.10 mL/min. A Bij 11 98 DA 2R XoF 52 46 K504 7 A= i
25, VAAR TR 0 3 B2 04T 40 AS I, Y ARG I i
[ 460 s,
43 HERHW

TR [v) 38 I A 30 AR ) Xl A 1 Jk o
TR A2 M8, TR mlfERd, X405 BT /Y
S E RO, LA AR R py e, [H]
S TS0 K i (LA R 22

i I LA ST LA Y, 25 A O 3l R
0.02 mL/minfi, 4742 7E80~85 pum i BRATURL 7= A (1) L
AT S IRAE 294 0.8 nh.

F 1 HBRAYRENIEE 50.02 mL/minft, #0R 2 E
80~85 pmAY L BRI ET 1S I E S &

Tab.l Measured amplitude value when 80—-85 pum iron
particles with the velocity of 0.02 mL/min

S UKL 1 2 3 4
FEAith B A/ ph 429357 429357 429357  4.29357
Jok 45 5 {8/ puh 429439 429436 429439 429438

AF (¥, 5:/nh 0.81786 0.78786 0.81786  0.807 86
AZ Ak P 358 /mh 0.807 857

RZE/ES 1414214

LR /uh
4.2942
9 ] | I A [{

42938) ) Lx,m AV A WY AN A

42934 ]

0 45
A

Pl 5 22 3l ) i B S8 24 0.02 mL/minf, KLA% 75 80~85
pm 12k UKL > 2B 14 LR S
Fig. 5 Measured signal figure when 80-85 pum iron
particles with the velocity of 0.02 mL/min
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Fig. 6 Measured signal figure when 80—-85 pm iron
particles with the velocity of 0.04 mL/min
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particles with the velocity of 0.08 mL/min
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particles with the velocity of 0.10 mL/min
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Fig. 10 Measured relationship between signal
amplitude and oil velocity
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