hEIRIE RS 2025,45(4): 2122~2134 China Environmental Science

P B ERAE I NOR, S S LR R BOR DU S AR S [J]. v [EEABERLE, 2025,45(4):2122-2134.
Sun A, Feng Q S, Tang B R, et al. Effect of polylactic acid microplastics on nitrogen conversion in freshwater sediments [J]. China Environmental Science,
2025,45(4):2122-2134.

RFLBR RN R AT REE LRI R IR

*

N EEERE BRAR AT SRR 0 (PRSI A A, R X A AR S T S 0 3 TR 400045)

FE: YRI5 FLIR TR (PLA-MPs) X K WU b AL 52 W R T = A ORI A R 43 0 I e K AR R N 0Cx) i)
0.05%- 0.5%- 5%(Fi ) K PLA-MPs I EIRE N 25°C HIGIORE ) 40uE/(m™s) )5 1F T 15 9% 45d.45 £ W] ,PLA-MPs [N FBUE R
pH B 19 fi# S0 (D O) K i 5 25 WA AT TT ¥ 8 1 ML B (DO C)IR J3E Wl 2 T 151 (P<0.05), [ I (iR E CO 1 CHL 17 Ji. 52 560 45 RN PLA-MPs 9% {2
NH, N [ 9 5 F£1,0.05% 1 0.5% PLA-MPs 40 ¥ 41, NO3 ~N Fl TN 7 FEAR 56 JRAL(HL 18 7K TN o BEAR Lt JAL 4 ) B T 68.44%F1 61.83%).
A2 ,5% PLA-MPs 4b BEZT H L TN FR 2R (S50 45 RIS AT 7K TN KBS 5.71mg/L) B8 2w T4 T2 (P<0.05).16 48,0.5% 11 5% PLA-MPs &b B 21
IR NOy N I B BRI IR0k 2> T N0 BB 1T 0.05% PLA-MPs W 55 2 A [ 4% il PLA-MPs ¢ i3 7 [8 B 3L B nifH FURS AL amod W3R IX,
SAEAHE ] nirS 1 nosZ 1E 0.05%F1 0.5% PLA-MPs At 3841 & 4171 RAS ALK narG - BEAXAE 0.5% PLA-MPs 220 F ;5% PLA-MPs 4t H
M narG F nirS TR F BN i, nos Z Jk [R] (1 2 12 52 B0 56 3000 ) e 8 (9 4 34 A 9 45 A WIL,PLA-MPs [ TN SSU8 T B8 0K R iR v 1) B4
P (R T L ECRT A A, ) I L AR JR I 3 0.05% 1 0.5% PLA-MPs &b T [ RS AL T &L (HAE 5% PLA-MPs 4bFE b g T pH 3K 3 5L
NO; N Fl NO, —N [#3d8 J5 52 ZI/ 40 il 1t i A 45 TN AR 5.

IR RILRIWEL: B B DIRY

FEDES: X524 XHRFRIRAD: A XEHS: 1000-6923(2025)04-2133-13

Effect of polylactic acid microplastics on nitrogen conversion in freshwater sediments. SUN Ai, FENG Qin-shuang, TANG
Bing-ran, HE Qiang, LI Hong" (Key Laboratory of the Three Gorges Reservoir Region's Eco-Environment, Ministry of Education,
College of Environment and Ecology, Chongqing University, Chongqing 400045, China). China Environmental Science, 2025,45(4):

2122~2134

Abstract: In order to explore the effect of biodegradable polylactic acid microplastics (PLA-MPs) on nitrogen conversion in
sediments, a laboratory experimental sediment system was constructed, and 0 (control), 0.05%, 0.5% and 5% (W/W) PLA-MPs were
added to freshwater sediments, then the incubation experiment was performed for 45d at 25°C and light intensity of 40pE/(m*s). The
concentration of dissolved organic carbon (DOC) decreased significantly and the concentration of dissolved organic carbon (DOC)
increased significantly (P<0.05), and the formation of CO, and CH, was promoted. At the end of the experiment, the concentration of
NH, N was reduced by the addition of PLA-MPs, and the concentrations of NO; N and TN in the 0.05% and 0.5% PLA-MPs
treatment group were lower than those in the control group (compared with the control group, the TN concentrations of the overlying
water decreased by 68.44% and 61.83%, respectively). On the contrary, the TN accumulation in the 5% PLA-MPs treatment group
was recorded (the TN concentration in the overlying water was 5.71mg/L at the end of the experiment) and was significantly higher
than that in the control group (P<0.05). The NO, -N concentration in the 0.5% and 5% PLA-MPs treatment groups decreased and the
release of N,O was reduced, while the concentration of NO, -N in the 0.05% and 5% PLA-MPs treatment groups was increased. The
addition of PLA-MPs promoted the expression of nitrogen-fixing genes nifH and nitrification genes amoA, and the denitrification
genes nirS and nosZ were enriched in the 0.05% and 0.5% PLA-MPs treatment groups. However, the abundance of denitrification
gene narG was only up-regulated in the 0.5% PLA-MPs treatment group. The abundance of narG and nirS genes in the 5%
PLA-MPs treatment group was down-regulated, and the expression of nosZ gene was inhibited but then promoted. The results show
that PLA-MPs changes the properties of the overlying water and sediment, promotes nitrogen fixation and nitrification, and provide
carbon source to enhance denitrification and denitrification under 0.05% and 0.5% PLA-MPs treatments, but the reduction of
NO; -N and NO, -N is inhibited due to low pH in 5% PLA-MPs treatment, resulting in TN accumulation.
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Table 1 Physical and chemical properties of the overlying

water and sediment pore water
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that involved in nitrogen transformation
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Fig.1 The dynamics of pH value in the overlying water (a)

and sediment pore water (b) of different treatments
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