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Fig. 1 Distributed fiber Raman temperature

measurement schematic diagram
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Fig. 2 Acid self-sensing special cable structure



%11 4

Wik 2% 5 61 4 Hr 3427

FRET O B T o MR BT N 2 AT . AT 0 AL 2 SR
1 HE T D5 2B 20 AR D R 3 5] Mo 4 L A RS AT AN R L 4T
AR 62.5/125 B ZBOLET .

Z G BE R AN P BT B 2 A AR B O R TR S
TR VA W07 A= 9 A2 v RS N RE AT R D BR B 35 g o SR
FL T T RE IR ML C L T B (3 A A 3 QU2ZLOA) I 75 119 L i 358
FEUNIE 3 P, HAUMPERE AN 1 P . 7El il B2 235
Ty ML E 2. 16 ke LT - MOBHRIRREIE BN 2.1 g +
(10 min) ' AP RE AT LU AL OL LT R 1Lk B I EK

®1 PFERMKERE

Table 1 Test performance of sheath material
plUEs ey Bl
i 138 FE / MPa 68. 23
Wi 2 3/ 00 4.0
2 3 %/ MPa 102. 1
o5 iy #8744 B/ PMa 4 054. 47
fifl B2 83.8
75 999.0
68399.1 B IS -
60 799.2
- 53199.3 /
& 455994 LA
= 7
2 37999.5 2
g /.
2 30399.6 o
22799.7 7
15199.8{
75999 f
S

0.0 06 12 1.6 24 30 36 42 48 54 6.0
Strain/%

E3 HESNMEE
Fig. 3 Sheath material tensile strength
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Fig. 4 A distributed optical fiber temperature measuring sys-

tem for detecting the leakage of acid solution pipeline
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Fig. 5 Simulation test equipment for acid

solution leakage detection
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Study on Leakage Detection Technology of Corrosive Acid Solution Based
on Fiber Raman Temperature Measurement
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Abstract Distributed Temperature Sensing System (DTS) is based on the effect of Raman spectrum on temperature sensitivity.
It can realize long-distance distributed temperature monitoring, especially suitable for fire alarm, high-temperature liquid
leakage, low-temperature gas leakage and other application scenarios. However, for normal temperature media, such as highly
corrosive solutions transported in chemical pipelines, when corrosion occurs in the pipeline infiltration, there is basically no
temperature change between the leakage location and the surrounding environment. At this time, DTS temperature measurement
technology is difficult to identify the occurrence of leakage events. In order to solve the problem of leakage detection of strong
acid solution pipelines or tanks under normal temperature, in this paper, a technology based on optical fiber sensing to detect the
leakage of acid solution medium was proposed. A novel self-sensing structure of acid solution was designed. Compared with
leaking cable, it does not need to consume electricity and is not easy to cause a false alarm. Precise positioning and simple laying.

Multi-point leakage detection can be realized across the pipeline. Fiber optic cable outer sheath material is alkali resistant and
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acid-resistant material, composed of nylon, magnesium hydroxide, aluminum hydroxide and a small number of colors
masterbatch. It can be dissolved quickly by hydrochloric acid with the certain mass fraction. Exothermic chemical neutralization
reaction occurs. Then the Raman spectrum of backscattering in the sensor fiber is changed, and the temperature of the sensor
fiber can be increased by more than 5°C. The sensing fiber optic cable is connected to the DTS system, and the system adopts the
dual demodulation method based on anti-stokes light and stokes light to calculate the temperature value of each position in the
sensing fiber. Therefore, when the special optical cable and pipeline are laid in the same ditch, if acid solution leakage occurs in
a certain position, resulting in the temperature rise of the point. After the dispersion compensation and the temperature calibra-
tion, the acid leakage event can be determined, according to the ratio change between the anti-stokes light and the stokes light.
This technology not only solves the problem of engineering application of leakage detection and alarm in the transportation and
storage of acid solution but also avoids the interference of false alarm of weak acid or alkali solution, saving energy and protecting
the environment. It can accurately detect the leakage of the highly corrosive acid solution and improve the digital intelligent

safety monitoring level of hazardous chemicals.
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