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A Study on the Real-Time Oil-Spill Monitoring Technology
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Abstract Oil spills cause a lot of damage to the environment. Oil destroys the water environment and ecosystem
in a very short period of time once they are contaminated by it, it takes a lot of time to recover from the
contamination and the cleaning process is very difficult. Therefore, oil detectors are greatly needed as they can
monitor any oil spills over the sea, rivers, and lakes. There are two kinds of technology available for detecting oil,
viz. the contact and non-contact types. The former is based on the use of the conductivity, capacitance and
microwaves, while the latter employs infrared, UV, laser, optic and radar technologies. As there are also various
hurdles in the measuring of oil on water, such as the presence of waves, refraction of light, temperature and saltiness,
it is imperative to select the right oil detector which is appropriate for the specific environment. In this study, a
contact type oil detector is developed, which can be used in oil related industries, such as refineries, petrochemical
companies, and power generation stations. The detector is made up of the sensor module, which floats on the water,
and the controller which processes the signal coming from the sensor module and displays it. It is designed in such
a way that the existence of oil is detected through the sensor and the change in the permittivity is observed to
determine the volume and type of spilled oil.

Keywords : Real-Time monitoring, Oil detector, Oil-spill, Permittivity, Water pollution

1. M2 BRE AL BOA & 5 %ol et s, W
Bl 718 fER A dels $48E L ANAE ¢
B e ERR V1S Abash BiSEe] 7] Ajzkell whul g Wk ofujet ), ofg), 249, wa)

B e AU 2016 % AFAATH] Aol ofsto] AT AL
"Corresponding Author : Yeon-Chan Hong(Incheon National Univ.)

Tel: +82-32-835-8449 email: ychong@inu.ac.kr

Received December 29, 2016 Revised February 2, 2017
Accepted February 3, 2017 Published February 28, 2017

472



5 B Aol FAhE A9 AES FFse A
&S 2P 53], 71E FEE A FEode He
Azt dEjxHe] g4 ER Sty o] I3 R} FH
et el G JEF Aol 128 HM,
EoskEd 4 3] Alde] Hasith1-2]. o3 ¥
A& Fol7] HsiM e AT 71E FEo U ZUY
P F Qe 7]Eo] Fasith

Lds HES F JE VIEEE A HEFAY vF
Z207 FRE 4 9lom HE2] 0 2= Conductivity,

Capacitance, Microwave 5©°] il H|FHZAoZ+=
Infra red, UV, Laser, Optic, Radar 522 T3 5 9l
o WA B9 A8 MAel g Ao} B
3|27} FhdepA et el Aunt A sbestn, 49l
ads | 7Fsstal 719 5714 7
o] sttt & ARl ol

AT 1= oy

o] 9l=

_1
r\i
=2
o
O

A lo, o
ox N r
%4
o 1
& oox
o o =
1 e
o,

o
N
)
olr
o
N,
2
z o o
"
-
fo

ol
o
P

)
i

R
0%
Lo

=omdogo oo

tjo
ne
o

X2
=

=
na

of f%¥ 7|2l
7 kg AN A

EERLICE)
2, Wl Ak 537,

=,
o7t =7l

2.1 STZ(permittivity)2] 0|2
A9 &L 7o) duht 1 wjde] A
A& e B84 G924 mjdo] A
Hepgow vebd 4= vk 22 49
e Fd&o) v o o Be dis A%

RS
= =)

(<3} =

PR

ot
o

al
PN
2=

PN
T

o

473

o
WA =2

2 AR &
Sfoll 4
3ol

(electric displacement field) D Z 72|
4% Dsk fagte] WA= vhest

N
o
>

in

Ir

e
o 7

i)
lo

o

L

w2 7helzl

G ohHEA

HU R
_|EL
T

2
N
rE
do

©
3
N
rE

2.1)

58 (isotropy) S 7H wjoll=
Agole Y42 xdHh

o

[e)

[>

=

ot % %

o 2
Lo
ftio 2 =
rl

:Oé
>
)

fe]

=y
J e
o)
&)

Alo

ol
N

o

rlo

17

2Zb7t HRA| AW o2 vjgo] S
= A9 e& 23 HMo| 1, o] 2 Q3] HF
Aot} i LollA Azpr|ate] §dE e

FHE e A7) Fg pool o3 vt
ek

(¢3
i

A

N

o
ﬂ]-{EI [o}

Z o

=

L
L

c

i

o]

iih)

D= gyE+ P= g FteyxE= e, E(1+x) (24)



Arterna

E
-

NA F5 %
[e]

(o)

3k

Water

i

o 9|

=]
=

f50) we} o)

7

gl

T

=
T

2B
T

Controller

oIt o] 3]
S fAA7}

).

o
22 2 AHS7|9| A

-«

Fig. 1. Structure of oil detector
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Fig. 5. Oil detector waveform
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Fig. 6. Graph of Permittivity according to the type of oil
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