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Laboratory Accelerated Aging and Separation Process of Microplastics
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Abstract: The extremely low weathering rate of microplastics in the environment is a current problem, which greatly restricts the
understanding of microplastics and limits their research. To accelerate the aging of microplastics and improve laboratory separation, high-
density polyethylene (HDPE) was aged by two methods, namely ultraviolet (UV) radiation and UV-activated persulfate (UV+P)
treatments. These methods simulated and accelerate the aging of microplastics. During the aging process, separation methods were
improved based on microplastics property changes, which increased the separation efficiency. The specific methods are as follows: Put
siphon tube into the bottom of the clarified liquid after resting and layering, and vacuum filter the liquid slowly into the filter bottle
through the pipe. This method can separate floated microplastics and effectively filter suspended microplastics from clarified liquids. The
surface morphology of HDPE was characterized by scanning electron microscopy (SEM). The functional groups and degree of aging were
determined using Fourier infrared spectroscopy (FTIR) and the carbonyl index (CI), respectively. The results showed that the UV+P
treated microplastics were more hydrophilic than the UV treated microplastics, as shown by the significant difference in separation time
(P<0.05). During the aging process, the removal rates of small organic molecules by four cleanings reached 95.29% and 94.71%. The two
aged microplastics had high yields of 84.63% (UV) and 86.63% (UV+P) under this separation method. The SEM images showed that the

aged microplastics had a rough surface with many cracks and small holes compared with the original HDPE. The two different aging
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methods may potentially influence the surface morphology of microplastics. FTIR showed that new peaks, mainly attributed to carbonyl

and hydroxyl groups, were detected in aged microplastics but were not present in virgin microplastics. CI showed that microplastics can
reach a high degree of aging in 5 days, and the Cis were 0.39 (UV) and 0.49 (UV+P). Overall, the two aging methods (UV and UV+P) can

obtain microplastics that differ from the original microplastics in terms of hydrophilicity, surface morphology and functional groups. The

improved separation method can obtain samples rapidly and efficiently.
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Table 1 List of laboratory equipment

INEA TR INEH3IUES KRR
UV LT YX-800-150W U H IR AR A BRAF
il F1 PR MS-500 VRINT 378 IR B
3 HT R FA224 MRS H RSB A B A )
TAEMIEH K EZ % SHZ-DII P TR A BRITAT A ]
BB VERY  KH5200B R ARBE A BRAF

M7 4 71 4
ch ALK UPHW-IV-90T  PUJI {3t ka4l i A7 BR A 7
FLHVE IR ST R4 DHG-9240A BRI S A5 FR A 7
X M7 |‘d/ Mz
Ji;fﬂ’ AL Gvasn R AR A A
<) RO
BABBRIHN Vario TOC Cube #FEELEMENTAR/ 7]
(TOC)
EREL IR G ZEISS Gemini I ZEISS AT
(SEM) 300

PPN
1 B 2T AR NEXUS 670 SEENICOLETAT
(FTIR)

4, W 1y, )
"y, ) Uty W

TE: 1—8MT 8 2— BB TESTR 3—RE I BPEHT
A IR SRR
1 S ERIUME HDPE Z LR E
Fig.1 Device of laboratory simulated accelerating HDPE aging
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Fig.2 Laboratory separation device of HDPE mixture
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Fig.3 Variation of PDS residuals with time in

UV+P aging system
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Fig.4 HDPE yield versus aging time with
different aging methods
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Table 2 Statistics of cleaning time for HDPE min
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Fig.5 SEM images of HDPE before and after aging
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