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A fiber optic salinity measurement method based on the Fresnel principle
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Abstract; In order to measure the refractive index of the salt solution so that its salinity can be obtained, a measurement
method with optical fiber based on the Fresnel principle was put forward. Its principle was introduced and the experimental results
were obtained. The experiments indicated that the resolution was smaller than 0. 4%. This method is simple, fast, sensitive and

accurate. It can be applied in real-time monitoring of the seawater salinity. It also can be widely used in the field of industrial on-

line concentration or refractive detection.
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Fig. 1 Schematic diagram of the measurement system
EWMFEL T, B RA 1, SR, NE 1 s
& PTHHE Ay = ng,, = 1460590 R 2 A3, g R

R 1y =0, — ik, B, ASSC R A 28 RGO
5% R A[ RN A
n, —n, (Pfiper — nmn)z + kiall
=lr,|>=1]r]"= —| = 7~
g n,+n, (Psiper + Mot ) [ Pt
(6)
i AT, IS TS 3 n, T T R AT K, 8 SR
1 5L 56 A BRI
asallA
ksall = 411_ (7)
Qg = KpC (8)
FEASLIH A TR RE o =0.9em ™' ¢ HHHE,

FEEARD, ERARFE T LR STFEARME N
AAE RS GA JURR IR, DA PR B O £F 14 i THD S S5 [ o
(4, NP JGEF Rl U U T R, 518 R B i
LEFBREERETIER . BT, SRR RG22
ANRE AT R, AN AR IE . AR TE M5 B
T X 8 SRHHT S S 0 PR e A TR A B ) S S D T i A 7
B, LEHOLER SO E KA 1550nm, Z R 20C,
TE—HRHERAIET, Z MK H 05 A
n,, =1.00027Ff n_, . =1.32191, F 254 2 58 F ) [F
ARFINHFE P, UM THERMRXRERXS S :

Diiber ~ Mwater :
(Pwaler_PO)S_Pwaler—PO_(n’fiber+nwaler) 9
(P, =Py)S = P, -P, ~ (nfiber_nair)2 ®)

e + Lo

A, S R AT I 18 (A RLET A P, A P 23 53R
AR ET R A K A2 SPR UAREAS P A S S ET)
o b, ATLIA L EA RS R Py,

HRER bR B T, IRJRE T LIS b W I 5 6

[1 +(Psal(_P )(nhber naxr)z]n'
Pair - PO Rfiper + Ny et
= *
a 1 Psall - PO Riiper ~ Mair 2]
[ (Pair_PO)(nfiher+na1r)
Py = Po\ [ Mg = M\
1 + sall 0) ( fiber mr) ] 2
[ ( P, -P,)\ng,., +n, ]nmm
2
Niher — nair
1-
[ (P - P, )(n[iber+nair )]
(10)

K, P 27 B A G 2T 5 AR 78 98t 045 19 S S
g, N EXPELUE B, X F W —A 004 B Ut
WHRME AN HEESZI XN BH

14+ 0\ { Miber ~ i ’

| (}I: __};)("“b bt )2]>1 (10) K% 1 TifE
salt Piber ~ Thair

[1_(P - P, )(n“) +n, )]

KT ngr, 56 2 THEIE, ﬁﬁEZIK%EA*ﬁ’_EEXE’J**‘fW&B’J

PRI P & ng, /D, A, BRI R AP, EX

PLZGERL” =75

2 SLIGHER

Ao R PR B SR K BOK B & R4 (amplified
spontaneous emission, ASE) J:J5, Th &N 20mW, 3+
KRB R 1550nm (E T RE. SRR

{ZF%:':JEEI’J*HTEEI%J 0% ~17% ¥, ;&B“%HEMJIE 2a
542

LT K N S— ________________ )

= 538 i '

=

5 536}

H

8534 L
532}
530

2 2
~ Miper = Kt

0 5 10 15 20
salinity percent/%

salinity percent/%

Fig.2 Data curve from the experiment
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