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Low-Concentration Detection of Chlorobenzene Based on
Laser Raman Spectroscopy

Ma Jing

(College of Physics and Information Engineering, Fuzhou University, Fuzhow, Fujian 350108, China)

Abstract 25 solutions of chlorobenzene in CCl, with different concentrations are studied by using laser Raman
spectroscopy technique. The results show the linear relationship between the Raman spectral intensity ratio of
chlorobenzene and CCl, and the concentration of chlorobenzene in 253 ~ 0. 44 g/L range. The linear correlation
coefficient obtained by the least square method is 0.995. Laser Raman spectroscopy technique has the advantages of
rapid, nondestructive detection and no need of sample pretreatment. It is proved that this spectral measurement
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method is feasible for low-concentration detection and quantitative analysis of organic molecules.
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Fig. 1 Schematic diagram of laser Raman spectroscopy

experimental setup
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Table 1 Experimental data of different concentrations

. Concentration
Volume ratio

Spectral intensity

Spectral intensity Spectral

No. ) of chlorobenzene at 1007. 4 em™! at 459.0 cm™! intensity ratio
Vesmat Ve, /(g/L) Ie, . I, Ie,uct oo,
1 4:9996 0. 44 2848.7 8.568 X 10° 3.32X107"
2 5:9995 0.55 3709.1 8.721X10° 4,25X10°*
3 6:9994 0. 66 4555.7 1. 049X 10’ 4.34X10°"
4 7:9993 0.77 5082.9 1.021 X107 4,98 x10""
5 8:9992 0. 88 5478.5 8. 955X 10° 6.12X10""
6 9:9991 0.99 7799. 2 9.137X10° 8.54X10"
7 1:999 1.1 7896.0 8.522X10° 9.27X10°"
8 4:996 4.4 575.18 8.528X10° 6.74X10""
9 5:995 5.5 1343. 4 8.1925X10° 1.64X10°
10 6:994 6.6 1572. 8 7.693X10° 2.04X107°
11 7:993 7.7 1849. 6 8.4765X10° 2.18X107°
12 8:992 8.8 2278.1 8.370X10° 2.72X107°
13 9:991 9.9 2184.9 8.5665X10° 2.55X10°*
14 1:99 11 2319.8 8.222X10° 2.82X107°
15 3:97 33 7491. 8 7.615X10° 9.84X10*
16 5:95 55 6111.5 4,148 X10° 1.47X10°*
17 7:93 77 7062. 2 3.4595X10° 2.04X107°
18 9:91 99 7674. 6 2.9925X10° 2.57X107*
19 11:89 121 11595 3.4425X10° 3.37X10°*
20 13:87 143 13710 3.522X10° 3.90X107°*
21 15:85 165 16245 3.426 X10° 4,74X10°°
22 17:83 187 19420 3.360X10° 5.78X107°*
23 19:81 209 21165 3.314X10° 6.39X10*
24 21:79 231 23150 3.212X10° 7.21X10°*
25 23:77 253 26965 2.8345X10° 9.51X10"*
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Fig. 2 Laser Raman spectra of chlorobenzene/CCl, solutions of different concentrations
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Fig. 3 Relationship between concentration of chlorobenzene and spectral intensity Ic u ci.
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Fig. 4 Relationship between concentration of

chlorobenzene and spectral intensity ratio
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