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Abstract

This article analyzes the mercury and arsenic in the spring and autumn sediments of near the
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northern part of Daya Bay Petrochemical Zone in 2022, and evaluates them using geological accu-
mulation index and potential risk index. The results showed that the mercury content in the spring
and autumn seasons was 0.045~0.071 mg/kg, 0.043~0.050 mg/kg, with an average of 0.061 mg/kg
and 0.047 mg/kg, respectively; The content of arsenic in spring and autumn is 5.359~8.388 mg/kg,
4.550~9.693 mg/kg, with an average of 6.879 mg/kg and 6.679 mg/kg, respectively. The results
showed that the contents of mercury and arsenic were in line with the first-class Marine sediment
quality standard, and their geological accumulation index shows that the mercury and arsenic ele-
ments in the ocean belong to a safe and clean state. However, the evaluation of the potential risk
index shows that mercury has very high potential ecological risk, while the potential risk of arsenic
is relatively mild. Similar to Yang Wenchao’s research on the distribution of mercury and arsenic in
the sediment of Daya Bay in the past 10 years, there has been no significant change in the content
of arsenic; The content of mercury gradually increased, and there is still a great potential risk of
mercury. The degree of pollution is still slowly increasing, and continued attention needs to be paid
to the changing trend of mercury.
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Figure 1. Sampling stations in Daya bay in spring and autumn 2022
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Table 1. Quality standards for marine sediments

= 1. EFERRYRERE

i H LHRES LR S B=R
Hg x 107 0.20 0.50 1.00
Asx 107 20.0 65.0 93.0
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Table 2. Evaluation levels of regional accumulation index

3 2. MR RIEHOTM RS

15 Y FE B BT Y i H 5 G S g L ERERS EVERER S I 5 Y
P 0 1 2 3 4 5 6
Igeo <0 0~1 1~2 2~3 3~4 4~5 >5

2.4.2. BERRIERCE
HH Hakanson [23] [24]#2 H PR BEyE 0 KUK, Sl A X3k 9 URRA) WK 10 5 42 8 & R IE e g
BRELE R, T — D I, TR TR B0 A R
E} =(TrixC}))

ERIRPAEESEOR | MIEEES KRR, Tri LIEESBEEMPIRE, C LHEESEIE
i NIUH S YEE, CORESRSINE, C, R HmERmIIBRYYE 5l, 255 20053 ML RER[122] [25],
LEE SR SCE ] Hey As BT 5520 %8 0.011 mg/kg. 2.61 mg/kg, Hg. As A R TR E2 514 40,
10 [24]. 72 3 VAR A HEEEE 20 5] - SCHB[25 TR FHOG[26], S 5lifr i BT I (1 78 78 XU i B S5 4 n 52
3R,

Table 3. Potential risk index evaluation levels

3. BENKEIEBOTN RS

TR AE XU 4 2 B &g L) R Wi
E E <30 30< E <50  50< E <100 100< E' <150 150< E!

3. #&RE5itie
3.. MBRYEERRESH

2022 FEFERK P ZE RIS AL PE IR B 4 )8 He As & WL R 7 4, Forp #22 Hg & B 7F 0.045~0.071
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Table 4. Mercury and arsenic content in sediments from the northern area of Daya Bay in 2022
T 4.2022 FAWEILEARY Hg F1 As T8

. HE KE
L
Hg (x107°) As (x107%) Hg (x107°) As (x107%)
S03 0.045 6.22 0.05 9.69
S06 0.071 7.51 0.043 4.55
S07 0.065 6.58 0.043 6.33
S09 0.052 7.22 0.046 5.53
S10 0.057 5.36 0.049 6.72
S12 0.073 8.39 0.049 7.25
I KAE Max 0.071 8.39 0.050 9.69
B/IME Min 0.045 5.36 0.043 4.55
P 0.061 6.88 0.047 6.68
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Figure 3. As content (mg/kg) distribution
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BRI R R - K - ma, MAKERIEILEHM IR R M He As FR2EE - & - (K.
3.2. MBMEERSERTEN I

RHE 1.4.1 AR AT 2022 EHEKP R Hg. As IR Ria %, W 5, & ubfriiFisi 57
RRIEHUE 1geo I > FZ, Hg. As MHUTTAR RIBEH 1geo EI Hg<As. HEERTIHI, 2022 44
iR B AR/ T 0, X ULEH 2022 RIS AL HE I T RE S, R B T S AR A B,
X 5ZRAEER TR — 5

Table 5. Summary of 2022 geological accumulation index results

2 5.2022 MR BIEHERLE

il B €=
Hg As Hg As
S03 -3.54 -1.65 -3.39 -1.01
S06 -2.89 -1.38 -3.61 -2.10
S07 -3.01 -1.57 -3.61 -1.62
S09 -3.34 -1.43 -3.51 -1.82
S10 -3.20 -1.86 -3.42 -1.54
S12 -2.85 -1.22 -3.42 -1.43
FHME -3.14 -1.52 -3.49 -1.59

B4 1.4.2 TS AR5 th 2022 AR BT MG EAR K 5 He W R S R 1 B
Wit 150, B TR EIAE A MR 2022 SEFKIIE R IB AL IHRE IS As HOMEEE S KB
EVSET 30, BTHHISTEAES, BHEFE S12. KEHAL S03 HBTEEE NG £ & T 30, 15/
S I o 7 AR 6)-

Table 6. Summary of potential ecological risk assessment results for 2022

52 6.2022 EEBEESNEIINGERLE

T59AR% C) WIEES R E!
Sfifr HE €=
Hg As
Hg As Hg As

S03 432 3.05 163.64 23.84 181.82 37.14

S06 5.18 2.31 258.18 28.79 156.36 17.43

S07 491 2.47 236.36 25.19 156.36 24.27

S09 4.45 2.44 189.09 27.65 167.27 21.20

S10 4.82 231 207.27 20.53 178.18 25.73

S12 5.55 3.00 265.45 32.14 178.18 27.78
FHME 4.87 2.60 220.00 26.36 169.70 25.59
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Figure 4. Annual trend chart of potential ecological risks and content
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Figure 5. Annual trend chart of geological accumulation index
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