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Fig. 1 Analytical process of microplastic in mussels
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Table 1 Different factor levels in single factor experiments

5E
IKF
R/ pH Fe’ ' ¥/ (mol L) i} il /h
1 45 25 0.005 6
2 50 3.5 0.010 12
3 55 45 0.015 24
4 60 5.5 0.020 36
5 65 6.5 0.025 48

(2) ma 17 T PG A 1 5

R A5 B DR 22 a6 25 2R, 0 X S5 T A R )
e B 3 AR KoK, R Design Expert 12 Box-
Behnken B85 /7 58, HF e 3 IER 3 7K1 (4 me 1 I
IR, W35 2 Frzw, BicAs i)z T A3 24 7E 170 t/min
R T R 52 3 55 7R A T EA T, TH RN ] S 24 he

Fx2 MWMEEBRECRBEZSKERIT
Table 2 Experimental factors and level design of response

surface optimization

PSS
KF
AGREE)/C B(pH) C(Fe™" ¥ )/(mol- L")
-1 55 2.5 0.010
0 60 35 0.015
1 65 45 0.020

2.3.4 IR E I
HJE 52 s DA 52 R VAR SR H R 1 T i (g): 2
AL (30%) KT (mL) =2 = 1 He e AT 30 ik, 2 408
o A LT, R IR A VRS DOUE 48 h, {81 I WK
Jei FERAR B0 40 TR TR T 3 2 R Dl VD R B T AR B iy
R TRCEE R, BT AR RE 2 50°C BT 5 1 o 17 e 1 56 D8
B 1.0 g RVPEETF S0 mL #ETE M, 2051 mA 0.1 g
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Fig. 2 Digestion efficiency of mussel tissue by different

digestion treatments
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Fig. 3 Scanning electron microscope of PC, PET and PS particles before and after digestion

Pl 1~3 535125 PC. PET #1 PS; a—e 73 5 g T A% il . 212 SRR TH A . 10%KOH T Atk . 200 T Ak A1 28 11 G K30 A
Figure 1— 3 are respectively PC, PET and PS; a—e refer to pre digestion, nitric acid-perchloric acid digestion, 10%KOH digestion,

Fenton digestion and protease K digestion, respectively
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Fig. 4 Fourier infrared spectroscopy of PC before and after digestion

R3 AREHBEE 6 MEBEREKE (%) B

Table 3 Effect of different digestion treatments on recovery rates (%) of 6 kinds of microplastic

TR PC PE PET PP PS PVC
TR R 91.7+3.1 93.2+1.8 83.8+3.0 94.2+1.3 94.3+2.5 92.5+1.3
10%KOH 63.0+5.3 89.3+1.6 77.743.5 91.7+1.5 93.7+2.1 92.6+3.6
Z5i 92.0+1.7 93.742.5 923423 92.0+1.7 93.0+2.0 91.3+3.2
11 93.3+2.1 94.3+2.1 94.120.1 92.7+1.5 94.7+2.3 93.7+3.1
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Fig. 5 Effects of different factors on Fenton digestion
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Evaluation and optimization of pretreatment technology for biological mon-
itoring of marine microplastic pollution based on mussel indicator

Huang Hui', Wu Zhen', Song Kai'

(1. Key Laboratory of Sustainable Utilization of Technology Research for Fishery Resource of Zhejiang Province, Zhejiang Marine Fisher-
ies Research Institute, Zhoushan 316021, China)

Abstract: Biological monitoring of marine microplastic pollution based on mussel indicator is a monitoring meth-
od with broad application prospects. However, the current pretreatment process includes a variety of mussel tissue
digestion and microplastic density separation technologies, and the scientific nature of pretreatment technology has
yet to be verified, which makes it difficult to guarantee the accuracy of marine microplastic pollution monitoring
results obtained by this method and the data are difficult to compare. In order to comprehensively evaluate the ac-
curacy of multiple mussel tissue digestion and microplastic density separation operations and to obtain a cost-effect-
ive and reliable pretreatment technology, comparison tests of 4 common digestion methods (mixed acid digestion,
potassium hydroxide digestion, Fenton digestion and protease K digestion) and density separation tests of 3 micro-
plastic flotation fluids (sodium chloride saturated solution, sodium iodide saturated solution and potassium formate
saturated solution) were carried out. The effects of different digestion methods on the digestion efficiency of mus-
sel tissue and on the morphology, spectral characteristics and recovery rate of common microplastic in the ocean, as
well as the separation effect of microplastic in different flotation fluids were evaluated, and the digestion condi-
tions were optimized by single factor and response surface tests. The results showed that the Fenton digestion meth-
od had both efficient digestion of mussel tissue and low destructive effect on microplastic, and could be used as the
optimal method for digestion of mussel tissue. After optimization, under the conditions of H,0, (30%) volume
40 mL, Fe*" concentration 0.020 mol/L, temperature 59 °C, pH 3.7 and digestion time 24 h, the digestion rate of 10 g
mussel tissue reached 96.7%. At the same time, this study confirmed that potassium formate saturated solution
could replace sodium chloride and sodium iodide saturated solution as the flotation fluid with high efficiency. The
development of the above research provides a reference for the improvement and standardization of the pretreat-

ment technology for biological monitoring of marine microplastic pollution based on mussel indicator.

Key words: marine microplastic; biological monitoring; pretreatment technology; Fenton digestion; potassium formate
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