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Study on detection method of polyethylene microplastics in disposable paper cup
LIU Deye', WANG Yong’, WANG Lei’, JI Wenliang'
(1. Jiangsu Provincial Center for Disease Control and Prevention, Jiangsu Nanjing, 210009, China;
2. Institution of Forensic Science and Technology of Nanjing Public Security Bureau,

Jiangsu Nanjing, 210009, China)

Abstract: Objective To establish a detection method for the detachment of polyethylene microplastics during the use
of disposable paper cups with polyethylene inner coating. Methods The method employed hydrogen peroxide digestion,
sodium bicarbonate solution ultrasonic removal of residual hydrogen peroxide, ethanol dispersion, and then silver
membrane filtration to collect polyethylene microplastics from paper cup water samples. Micro-Raman spectroscopy was
applied to detect the microplastics on the filter membrane. And scanning electron microscopy (SEM) and micro-Raman
Spectroscopy were introduced to study the pre-treatment processes. Results  After optimization, the concentration of 23%
(v/v) hydrogen peroxide could eliminate the interference of matrix in samples. The addition of 5.0 g/L. sodium
bicarbonate, combined with ultrasound, couldtotallydecompose the residual hydrogen peroxide in the digestion solution.
Adding 25% (v/v) ethanol to the digestion solution could effectively disperse microplastics in the system, so that
microplastics were then uniformly dispersed on the surface of the silver film during filtration. Further, the detachment of
polyethylene microplastics from disposable paper cups was quantitatively detected. The detection limit was calculatedas
1 877.7 p/L, the relative standard deviation was 9. 7%-27. 5%, and the recovery rate was 98%-111%. Results indicated
that disposable paper cups coated with polyethylene could release 2 500-20 000 p/L ( >2 pm) microplastics in water.
Conclusion Compared with traditional pre-treatment processes, our method could solve the problems of silver film
corrosion and uneven dispersion of microplastics. The results of real samples detection suggested that disposable paper
cups coated with polyethylene can bring health risks by microplastics during use.

Key words: Polyethylene microplastics; micro-Raman spectroscopy ; scanning electron microscope ; pretreatment process
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Figure 1  Effect of elimination of hydrogen peroxide (100%)
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Figure 2 The influence of digestion on polyethylene microplastics
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Figure 3 SEM imagen (150X%) of the surface morphology of sil-

ver filter membrane after filtration
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Table 3 The average count of polyethylene microplastics shed from disposable paper cups (n=3)
- o 10 min 20 min 30 min
A iEs g s R T e
1 12(6.2,21.0 )  7536(3894.2,13 164.1) 9(4.1,17.1)  5652(2584.2,10729.3) 16(9.1,26.0) 10 048(5 743.6,16 317.3)
2 4(1.1,10.2) 2512(684.5,6431.9) 7(2.8,14.4) 4396(1767.1,9 057.6) 4(1.1,10.2) 2512(684.5,6431.9)
3 9(4.1,17.1)  5652(2584.2,10729.3)  6(2.2,13.1) 3 768(1382.8,8201.6) 12(6.2,21.0) 7 536(3 894.2,13 164.1)
4 17(9.9,27.2) 10676(6219.7,17 093.5) 11(5.5,19.7) 6908(3 448.3,12360.9) 7(2.8,14.4) 4396(1767.1,9 057.6)
5 55(41.4,71.6) 34540(26 019.9,44 959.1) 45(32.8,60.2) 28260(20 612.8,37 814.3) 61(46.7,78.4) 38308(29 301.2,49 208.1)
6 27(17.8,39.3) 16956(11174.0,24 670.3) 18(10.7,28.4) 11304(6699.5,17 865.3) 22(13.8,33.3) 13 816(8 658.8,20918.0)
7 8(3.5,15.8) 5024(2169.1,9 899.7) 14(7.7,23.5) 8792(4806.7,14 751.7) 8(3.5,15.8) 5024(2169.1,9 899.7)
8 31(21.1,44.0) 19468(13227.5,27633.2) 27(17.8,39.3) 16956(111 74.0,24 670.3) 42(30.3,56.8) 26 376(19 008.9,35 652.8)
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