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Abstract The content of Bromine was measured by X-ray fluorescence approach in order to study the spatial distribution
characteristics of Bromine in seawater and analyze the reasons that affect the distribution of Bromine near the Eastern shore
of Leizhou Peninsula. First, the calibration curve of standard solution is obtained by small-focus X-ray fluorescence
spectrometer and direct injection method, and the linear fitting equation is derived from the relationship between the
fluorescence intensity and the mass concentration of Bromine, to detect the mass concentration of Bromine in coastal
waters. Then, we further analyze the influences of the land runoff, tide and the structure of circulation on the distribution
of Bromine in seawater in the east of Leizhou Peninsula based on the spatial variation of Bromine mass concentration in
water, the spatial distribution of land runoff, tide and the structure of circulation. The Bromine mass concentration of 18
stations in the east of Leizhou Peninsula is in the range of 50.79—62.11 mg/L derived by the X-ray fluorescence
spectrometry approach, and the results indicate that the content of Bromine in this area is less than that in the ocean and
varies greatly with space. In this area, the Bromine content almost increases with the distance between the sampling site
and two-bays-one-island (Zhanjiang bay, Leizhou bay and Naozhou island) increasing. In addition, in the south of this area
and the entrance of Qiongzhou Strait, for the complex influences of currents, the Bromine content increases along the flow

direction of Qiongzhou Strait. The variation of Bromine mass concentration in coastal waters demonstrates that the
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distribution of Bromine is uneven, and the uneven distribution fact of Bromine is mainly caused by the land runoff, tide,

alongshore current near Western Guangdong, Qiongzhou Strait current, and cyclonic circulation.
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Table 1 Information of field stations WE 1R W B8R Sl | B 50 R 22 800 oL
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Table 2

bay and Naozhou island
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Information of high and low tides in the waters near Zhanjiang bay and Naozhou island

Station Zhanjiang bay Naozhou island
Date 2021-04-27 2021-04-28
High and low tides Low tide High tide Low tide High tide Low tide High tide Low tide
Time 04:39 11:16 17:07 23:47 05:04 11:47 17:50
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Fig. 2 X-ray fluorescence spectrum of Bromine standard solution
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Table 3 RSD of fluorescence intensity for Bromine standard solution with different mass concentrations

Mass concentration /(mg/1.) 0.2 0.5 1.0 2.0 5.0 10.0 20.0 50. 0 100. 0
RSD /% 2.21 1. 80 1.82 1.68 2.19 1.07 1.64 0.70 0.66
R B bR A S 3.2 BAKERWENRERIRITRRLIFIEILL

Table 4 Parameters of the fitting standard curves

Solution k b n R*
Br 299.08 283.31 7 > 0.999
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and the mass concentration of Bromine
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Table 5 Mass concentrations of Bromine measured by X-ray fluorescence spectrometry in the 18 field stations

Mass concentration of Br /(mg/L)

Absolute deviation /(mg/L)

Station Date Time Sampling depth /m
B1 2021-04-27 11:28-11:41 0
B2 2021-04-27 15:25-15:38 2
B3 2021-04-27 12:55-13:06 2
B4 2021-04-28 06:05-06:18 2
B5 2021-04-28 07:44-08:05 2
B6 2021-04-28 10:22-10:42 2
B7 2021-04-28 12:01-12:15 2
B8 2021-04-28 13:47-14:05 2
B9 2021-04-28 16:53-15:05 2
B10 2021-04-27 16:45-16:55 2
Bll 2021-04-27 20:14-20:27 2
Bl12 2021-05-03 10:15-11:05 0
B13 2021-04-28 09:16-09:26 2
Bl4 2021-04-27 18:12-18:20 2
B15 2021-05-03 09:16-09:31 0
B16 2021-05-03 07:55-08:06 0
B17 2021-05-03 06:05-06:17 0
B18 2021-05-02 20:38-20:50 0

58.63 0.58
61.56 0.59
56. 38 0.56
50. 79 0.53
54.60 0.55
56. 80 0.57
58. 66 0.58
58.49 0.58
62.11 0. 60
58.00 0.57
60. 53 0.59
62.07 0. 60
59.25 0.58
61.96 0. 60
61.43 0.59
60. 90 0.59
57.27 0.57
56. 11 0.56
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