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Research progress on sources and ecotoxicological effects of
microplastics in soil

DENG Aigqin ZHAO Baowei ™ ZHU Zhengyu DUAN Kaixiang ZHANG Xin
SUO Jinmiao YANG Maoying YANG Jiani

(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou, 730070, China)

Abstract As emerging pollutants, microplastics have attracted extensive attention of scholars in
recent years because of their increasing environmental pollution. At present, the researches on
microplastics mostly focus on the water environment, while the researches on microplastics in the
soil environment are relatively few. Because they are difficult to be degraded, they will exist in the
soil environment for a long time, and then cause serious toxicological effects on animals, plants and
microorganisms. This paper reviews the sources and ecotoxicological effects of microplastics in soil,
The sources of microplastics in soil mainly include the wide use of agricultural plastic film,
agricultural irrigation, sludge composting and application, landfill and atmospheric sedimentation.
Furthermore, it is expounded that microplastics have significant toxicological effects on soil

ecological environment due to their particle effect, additives and compound pollution caused by
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adsorption of other pollutants in soil. After entering the soil environment, microplastics will firstly
affect the physical and chemical properties and material cycle of the soil, change the soil structure,
reduce the soil permeability and enzyme activity. Then they will also affect the growth and
development of soil animals and plants and the structure of microbial community, resulting in
intestinal injury, immune response, neurotoxicity, reduction of reproduction rate, increase of
mortality and change of microbial community structure in the intestinal tract; They will affect the
germination rate, water content, reproductive process, photosynthetic pigment, enzyme activity, plant
biomass and external characteristics of plant seeds; They also can change the original community
structure of microorganisms, inhibit microbial activity, reduce microbial diversity, and affect their
reproduction and development. Finally, on the basis of summarizing the researches on the
ecotoxicological effects of microplastics at home and abroad, the future research focuses are
prospected.

Keywords soil, microplastics, source, ecotoxicological effect.
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Table 1 Types, representative compounds, functions and biological toxicity of additives commonly used in plastics
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Table 2 Effects of MPs on soil physical and chemical properties and material cycle
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Table 3 Ecotoxicological effects of MPs on soil animals
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Table 4 Ecotoxicological effects of MPs on plants
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AFEP RN, X H = AR 32 BRAE F . MPs RE 75 iF AFE P14 N -5 L RORE R/ NAE G, RiAR 0N, RS ) B AE )
HRFR IS T A B AL AR SEET v BUER . H AT 2R HZEOBIMER AR XA Y R ) MPs HEATAG I, 48
FE Y BYAT ORI K G 08RE, B AT AT LA 25 375 R 400 1) AT B AR 20 B, D T 8 i AR 0 4R B 5 A0 7. (EL
H 1 1 B A 87 H MPs ZEAR YR N RISGE 1R | A& ad 72 DL SR B AR R ML

WIRT AR, MPs 78 + 38 v 3 AR 2 B —FFAE Y, MPs 2% 187 ] AW BB 75 e ) DA T %ot A A A K
B A BE RN, 1 H R AR S5 A D, 2R DTER S WFSE 1 3 KA 1 X MPs i Cd 15 4L X 7K Fg A
KB SER, WESE R I, B RRRIAR (<18 um., 18—150 um)PVC Y AEIHZE Cd X 8 AR 2 3k, P&y
BATGYL R T B —I5 L X I SOD Fll HyO, B 520, {14 PVC Kif2/N T 18 um B, H5 Cd B &
15 P B IO Fr X DG RE A9 R B8 0 1S 5, FEHLRE I BRI, EF RS Waksy T MPs Fl Cd B9 575 %4
XFIKFE P A O SE M, 25 50 L, [R) B 4 e B2 (1R 7 MPs (100 mg- L") Al Cd(2 mg L) X 7K A8 27 il
MR AR = AR B R VR, AR E T /KRS A 0 & 205 10 [ B 35 o v Wk B2 1) MIPs it Cd V5 e X /K AR5 B 5~
FRANZEH WA 7= A 5 . X F 10 S5 AT ST A AIF 92 & B0, MR BE AR Y PS 224 T Pb XK A AR 2 19 S8 AL
8, T R EE PS W] 25 Po 77 A T B EIAE A, 715 Pb X KR AR & 09 Akt O3 il . H ok oy, vk
FE MPs ARV B B & R &2 & 15 o e — 2 BB E L Re S iR — 5 XY 82 % . 59 4h, Biifa X
MPs FIA LTG5 G4 P 14 52 5 XS 40 %) B B E FH A AT AH OC RO BE SR . 40 Xu 5690 58 T A RDRLAR 9 PS X
KA WO R R A PR A R, BF 5T FEHH, MPs B AR T A AR PR A 76 1, MTITREAIR T R GAR &
A 6 HE A IR I, MPs FHIE Y IREA 28 5 0 K AR 7= AR AT 52, H MPs IAEZEI ] T 1 S A 4 %
AL LY. Lin S A58 T PE 53R G5 /NG IR G s EEH, i R 8L, fE PE 5
FEME G d, BT MPs XTIERII AR R, /N 22 A 2 06 35 1% W Ac i R 3R BH e 4 d n, [R i - g v
PE FIHE R G 75 4% L — b BEXTAE 9 B B 8 K. PRLL, BT MPs By FEAR AR SR AR 2R, {75 L3 b iy
e 15 G Wy i 72 MPs 2% 11 -5 H— 2 45 BA FE AR AR 38, 32 SO R P AR 1) 25 M A FH AR X B — 5 Gy o
K, DT A5 LB 35 etk A BRI I 19 2. MPs 5 H B 15 Y 09 525 15 Y 2 A8 0 s 35 100 il A
WRAR, S5 MPs RIS Rifs WRBE B LR LU AR R AR G, AR B 244 N A
Jir B HRAN —. B ETA CIF5e 82>, MPs 5 5 V5 Y W Ae AR 0 R T8 A5 i 1 LA B S5 LR
5 i ANEH A
2.4 MPs XF 3850 P A 52 i S g BN

MPs X = HERIUAE By 095 M it 5% 32 B A 4 X 1 SBETE 14 FA DE O 445 44 B A9 5 . MPs 38 1+ 52 1
T IEROATE G 4 + R BT (pH., BS54, 255, AL PR ML . A HILSRIR B T 5 1 A ) O [R) Y
Wi G WD RE 7 254 . I AR, MPs T8 3 DA SR VR A A 400 e B 40 3 6 5, 3K T g s el A8 - 19 i A A Ak
ARV A AL, TR 3 AR S R G I REY. W90 e R, T A ) 2 SR AR AE MPs R T |, B AR Ry <
AR AP B b, G ] B R v A A P 2 N S A A 3 25 S (AN AE MPs R AR I & T — 2k
YHPERE, W ERH R R M B R 55, (H T 8 BRI AR v A ok BE D ARAIR. Judy 460 WF 58 & 81, S Wi
A MPs I ES DR T4, Sl 25 BRAR T IR 5 T A P I 58 2R OB A5 % A BIF 9 A R B, TS TN v vk
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FERY PVC(5%. 10%) Fil PE el fig i A2 JE R A QI D R T B, 1M ko2 M R4 S0 R e 3 2 11 55 1) B3R e
RTIRE, 2B MPs 1] 5| + 3 60UE Wik TE D Re & AR AR k.

MPs 78 0500 A i 5 i e s e (R4 8 L A LG 5. brd: R — 2 iR ) X it A
—E TR EVER, BEAE 0 Y 1, DTS2 ) 2B 40 1) B0 & B0, [R] B MPs Al RBAIE 1 B 1 S A
(ARGs) 7£ +HE 1 (i {5 4% L7, Kong 65 W58 R BE, 3P e R ZREVE SR — T JE48 7% — /RS
CHRMES ISR 7 2 A BN . - JE Rl % 1 S e T B A 2 3 P RN A C 4 B) A Asse, TRL b 3 9 ity o
FEFNE PO AE A T LAFE B MPs X -+ 33738 A= 49 A 15 FE 52 ). Machado 450 i 58 T AS[RI 28 B MPs X +
SRR RZ IR, 455 WK, U IN PA FI HDPE W 425 T FDA /K i (%)% 7%, PET. PA I PS S&ffi {3k
WYy BEAK. PR, MPs 18 AT LA 2 58 b 09 2B 9, DT 5028 T AT A il 26 W RV 25 4 B D Rg. D 4,
MPs i GEX G AE 7™ A B BRALONE , SRR TG v, A ) Z PR PRI, SR L BT R

ZE LR, A 56 3 MPs (94 A BN WF S A X B/, HL7E A B o8 h iR AP A 2 = 1
Hu 5. T 56, MPs A B iy T AR AP B P AT RE L E R RON I AIT, (H 5 IR R SRS R | B
TEHFRM T I5 gy . s T 9 SRE, i T A R A ek s, LAt 4 ke A o s . IR,
FEB A B 5 e B4 19 57 2800 22 5 37 T IR R B 1) 22 5 /KO, O BT AR B 45 SR 0 A — 3,
BEHRRUN 5 MPs 28H VR EE L RUSH L JBR DA B AR B S AH G, AN R 451 230 A TR A% 32 1) 3 PR
N 5340, AR - 345 A A S AR A 0T MPs 1) 75 B o R — B, B2 R G R4, R X £
BN IRR . BT, A O MPs XTSI AE Y 1 S HLEEME ST AL TR AL B Br, MPs ZE S E P IR M 1%
By . W A R SR et BRI A SR A D, A B A AL o S B

3 B4 58 (Conclusion and prospects)

(1) -5 rh MPs 19K 5 32 2405 A F SRR 0 )z 0 L ARl R HIK | V5 P e St 1 L
WA FN R ASITRE.

(2)MPs (1T H B BRSOV « i 55 B8 500 LA R 08 o6 8 v G 3 G oot 4 g B A 14 o A ) Jo
PEIR . 5 S AP A SRR W e A — e B A S B AR . (DMPs 1] AR + HEZ5 40, D28 K 43 . F74%
PEER, o HIEAS . pH, LS AHLBT S & B 2t | Al vEAA DL RIE B8 5T 5 1 45, JFRE
AU = 498 385 A0 AN T DA R R i) - S A SR A 11 £ . @MIPs il + 358 sh ) 7= A I T 0 A0 L B RN L PR
FEPE EE R RE TR NI | IR AR | B AR AR SR T ARG N LA K T N G YR
T& AU A (BMPs XTAEY) R 110 5 283, 4B & KR, AW I AR #E L A A S AMERRAE L
Je— o4 (0 3 RS M 25 15 25 7= A B2 i . (DMPs 2 11 T LA B 38 v (9 sl A= 4, DA eS8 A )
A IRETS Sl R, ELO TR ) 7 A BT, A S W A R ) 2 R R AR, i e L B
H. OMPs 5HET5 RY I E G5 YL s E Mk Y AR R, X 5 I
MPs FfiZe | RiAE | e B2 LK SR )RR WY R FR S AR OC, A TR] 25 00 T AR 40 7 22 B O Y 2 BRIV 45 A
HHIA).

HH, A7 9C MPs % 1 HEPR Y Az 2558 PR WT T 10 AL TR0 B, AR LR LA J5 I i A
F. (1) I PORFEDR IR MPs TTRRAA B, HANIRI X MPs 32 2R IR UAT 22 53, R IG5 258 Xof 4%
Hi XY MPs 5 Je A5 B I A DL KA [R] B IX | AN [m] -+ b 28 B MPs SR I 55 75 e f B iz . (2) B,
WL — MPs 75 JL i 2 MPs 5 H B 5 Yo W) 19 52 6 15 S X s A 00 25 3800 pF R R 2 8 h TS0 g =,
F R IS TA) R, ) g S (A5 5 SE B R RRIE S M R AE, AROR T I SE PR IR R AYAH OGO SE. (3)
58 MPs X 2 A Y 7 A B BLAUN I HLERET 5. D48 7R 1 MPs 7E 30 ¥R 45 &5 B N 1% . TR R FIECEE oL
e R AL, Q4R W] MPs 7EAE Y 1A N AR A2 | 1 ik 72 LA S AR PR o8 ) . A B FRoe R 5
MPs 22 [&] (4 AR E AR HPL].
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