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Research progress on pollution status and analysis method
for microplastics in soil

JIANG Xiaoxu' FENG Xue' ZHOU Xiaobai' YUAN Guangwang LI Zongchao'
ZHENG Minghui® LI Mingsheng' ™

(1. China National Environmental Monitoring Centre, Beijing, 100012, China; 2. Jiangsu Provincial Environmental Monitoring
Center, Nanjing, 210036, China; 3. Research Centre for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing,
100085, China)

Abstract Microplastics are plastic particles with size less than 5 mm. As an emerging pollutant,
microplastics become the research focus globally. Soil has been regarded as the largest reservoir of
plastics and microplastics pollution in soil has arouse global concern and has achieved progress
recently. In this study, research progress of pollution extent and pollution characteristics for
microplastics in soil both at home and abroad had been systematically investigated. Current situation
on analysis techniques of microplastics in soil were reviewed. Advantages, disadvantages as well as
the applicability of separation, purification, identification and quantification methods of soil
microplastics were discussed. Challenges in the analysis of microplastics in soil and suggestions on
the research directions on soil microplastics were proposed, which could provide technical support
for the risk management and control of soil microplastic pollution.
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1 HIEPHIEE L IR (Pollution of microplastics in soil)
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2 PRI B AR & FUIR (Analysis techniques for microplastics in soil )

RN S A PR G Y, 215 20K A A AT 3R, BN T8 LR | Bl A HILIA T, JCIE 90w AL
A2 o M T YRR . HeAh, Hh 52 B ST | A LT B P SR AR A R e, DA e S R 2 B AL B
BRFEL LK A AU RR 4 25 AR 547 o S A X

AT T 14 - 338 v G RS I — i 5 B 28 ok W) B 22 40 B 7V B OB RS I ORL 43T,
FRE A E T B, BERMEE e RO LA PS5, fn AT IR S E
2.1 FESCRETAR

R HERE A R OB R R AR, SR R 23— R TR AR AR DX, A SRR A L SRR R A
FEITBCTHAE, SR 5 R A R RAE TR A TR AR

TP RO RS QR BU IR A (AT U, LR ARGk | ) L REALIIEE | R MR AE . R
GEREALANEE | 2> BREEALAIRE | AR D712 207, — ORI AT 5T B FIAT 5 DX S i AT R 4% (1)
LR MRE R, R —M H YRR 7 vk, EEIE TR MR E S B G By s ik . B s 40
S5 X ATk AT USSR BEBL TS G MR A 5 Qe S 0, B T S, AEAGE T SR B MR AR 803 B R SE 4%
PER. () S REALIRRE . D7 102 B R BE AL B, B s LA A SRR B R BER. 1T



168 7N 54 1t 2 42 %

BUNTG GLARTE 58 2857 . SR 20 U 73 AN A AEAR DGR LS BT 1B 0. (3) RGeS AR 1. it 5 1k
Fig— 5 W 725 [B]/0F [R] [ B XoF 080 e X6F G A7 HhAE, PAS — M IE T T B =08, A% /AR AR 1 A DX
BBl A H B9 2 . L7 I Re S35 50 B 5 A T A X, By TS, T RIS e AR L 20 s e
B X Y2 (AR FE i A R AR, (4) RGEREALIIRE L. LIRSS & 1 22 50 RS A A7 S B AL A A B AR
P H SRS R G0 R A AR [R5 125 55 (B PR A0 PO, SRS 76 A% Y i BEAILIAE . st 5 i BEORIE 1A
A DXl Y 7 5 B SR T — 5 R BEAILYE, 76 R0 ] A DX S B AR 7 e B B A — 2 AR 3. (5) 4r 3R BaL
FREVE . R 7 e WA T DX 43 U LA BT, 7R RS FRIT N 3 il #EA 7 BEALEIAE, AU SR AR [m]
PATCI TG R EE, 18 T BTN TG e A &), Bt 22 RO W R AE L. (6) AR IRA AR . I 7 VA
W& — Ao SR | i — R BEFEAT SRR . Pl U 2RI V5 e IX 38 GE B . T3« HEK I8 55 ) 1975 e
25 B BE A3 AR RRAE NS YRR L, LU R GE I AS Fil A 1 B ) T St

T8 RAE AL, RER S8 LA R 1Y s A2 Ay v 300 43— 7 T AR ) DX AR S SR A BT sl T
DX I P DABE AL P, Mg A6 15 T Bl I 1k B 25 07 VR 1R B A0 L, PR O R R A B RO L A T AR TR
G, DA it i AR, S AT REAC R T R Y 3 AR X T A A BEARL T Y U B T e B Y IX B, A
TUBRHAE 1 558 vh B 3 150 A0 A ARSI, AT DUORAE 43 2 . AR AR AR R — A 10—20 om, )2
Bl R AR R E AT 3K 30 em. B SRR AR 1—2 ke, /P2 RERE R EEAETLE 100200 g 247, K
Bi7 1k H AR 0 T4, A SR SE R AR 28— R 4 @ i . 3R)Z2 R — M A ™ . AN
HEATRAE, TR R — Al B 4 TR, A DR A o B R SR R A AR & IR 51— O T
BAEAE T 4°C HIVKAE PR TE.
2.2 FERVHTARBEECAR

- I B SRR I i XA S R AT AT AL B, A 4 B 5 A B A AP IR i A R R
5 - BER Py FRAR 25 i 25 S S BGOSR 5 - BEANORL %) 43 25, I Ak 2R gk — 20 25 B B AT R
FTH A 24 .

TR ORI 70 B HR EEEA Tk | B R o B L WL AR MUK R WM S
o AR AN e AR A O A B P AR 3 1 2 U R By Bk, R ORI
JiE 2 S (o R bR 8, PR T B L3 B RO B TR 24 N R AR A B0 ) Sh AR B & L ARG R%
R0, AT B R R S, (E 25X SR (%) 45 44 3 B — e IR, DTS T i 2 4 B R 2 Y R AL A 4y
BV L MR TR R A A A A Tk 0 N A AT B, HEGT A A i 3 A R AT R ST O 401k BIDRE
A LA Sl AL 1 mm B S mm 5 55 8K 7 AR A5 AN [R]RE A% G 8RB HSORE 10, B 10k S 4 438 v i 9 )
S ES IR TR, Sk W0 oy 53 5, T AR — € R B L TR I R 8 2 M RN %85 8 3 5 9 R F
5 A % B 22 A B OB - UKL E S 2 0 B YO, AR HL o B ROR RAF, 2 H ATl
FH e o3 14 4 5 5 1 22—, i P v 8 BEAR R WA R 43 B W, LI AT S AE 8 (NaCl, p=1.2 g-em ™) |
7RI K (H,0, p=1.0 g-cm®) | flifL4H (Nal, p=1.8 g-ecm?) . JR{L4H (NaBr, p=1.55 g-cm ) FIE AL £E (ZnCl,,
p=1.6 g-om™) FEE2 31864 e gt AAAE B T BRI R AR /N T 30 um () BRHEURE, SEIR A B4k 5 2
o, 98 N 7, BEARBLAS, 2 YR fe A W 01 OB 5 8 7 vk 22— FE G SR BE RUE I 450, AT
[ A o3 B 2 1 e M A LA B, L R AT R £ el AR (OB 2, DTS2 M J5 2 i TR 285 I8 3R AE. i
Oy R IE T I Y RO T P 2 5 SISO Rk ) 43 15 O, [ 43 a ik AR JC 1 2 BR A ML A
AR/ IN B UKL, F8 53 BILA) o UL AR 5 /N 1) A SR SR A, 25 4 e R AR, 3 P T A3 kAR K L A ok
L B DA NS ot 3 rh B AR K HL A AR R I A R R . YA AR 28 R ) 2 AR A R B A B O
P51 B 7K B v A R T T R R U, G K P AR /N R B 3, I TR R AR AR A TR
PR MERZ I AR, LAk A | JEAR . e HDRRE BE 45 . YL UR TR R VA 18 TR B i 4 B O k), ANE T
1o B TIOR3 B Y S R R 7K P ) R AT AL & P W B s A T i Ak, PR Ak aE—
AR I TR J7 757, X PE 4 B RCR UL (B RGE I oy B vk — e R B L RO R A i, HRZ )
Ji SRR FE— 25U 5 . T PR SR S T R S R AR B R 2, oAb = R T
VSR, S IR Y 43 B 8. il AR 3E T R 22 B0 S ik i SO ORI 43 15, SRR 25 i R 4
1 2 FE B SRS 5 43 85, RIS L BRAS T 2 T30 5 S .



13 LA P R RNS g ORI B AR T 169

O3 B AR R W RERIRE b B R ORI A 2R I, T B AR 2 PR s e
J, DAARIE G} 4l o R0 o 5 SR ) v A . e R T O R B R R AL R | A R | R Ak
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23 EMHERESH
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=3 HOEHEZESTEHA

Table 3 Analysis methods of microplastics

ABER ol G B fEtEr
Analytical it .}?\.A = YB. . k. e .%iﬂ =
technique Test principle Scope of application Information obtained Disadvantages
[ iy i LR e g TPTE AT, FLAERIE
AR SR, AT HeH AT 100 pmbd EROBRISIY BRI T e
pnershy OO IERPDRIHELLI AU P20 umbLEMBORIKS o o e T o, mensh
£ (FTIR) ORI TR, WL R T Rt R K
ST FE1400—4000 cm™ LB T4 v H P R
ey AR B AL ) \ B e B TORRIA LY
v I ot o 1 - U EEERL R FESER. fF OB .
PO gtk ot 2L PECEE, PSR DERR TO9% g itk AT
5 FE150—3000 cm! PR AR L M He A
s 1 psspar. FHASFEIEDR R A4 AELL AN 20—500 pm ARG, 7T L . N N y
AN i3 LA E A ks St A,
HORELAL TR SOt (He SO i S, KMAOR e, ’L‘“fn\ #ﬁ”ﬁ "ﬁla‘a[%"“ﬁxgﬁﬁ (A fre
#i F1900—1800 cm ! A4 R T e
N s _— M L 4339 e AL R
LS R SO 6 & 32 S IR S, e i : <
SO T i belve iRl e T T SR AT TR e
PR P, ARER J . AU B SR
VRO e ERIp =
TOUATI  EFERRA R LI SEA SRR o CURTHRE R ), X e
(HPLC/LC- Sy BRI (k) LD B, Ry o T I 325 A 7
MS/MS)

F DL 15 o — o ] B DR 1) B B P R 0 A T R, A R AR A RS i, — i
T8 1—5 mm BRI Sy 1 SEBEXH/INBURL (< 1 mm) ORI AN, 38 7 R TR &
M A 1 37 AR S B sl e ) S Y. (B B B VA AT SR A A v R AR B R, T 58 3 ] H A
WL N FH T DR W 5O 43 BT B 15823 15 TR 20%—70%, HLICTE S 5 SO R 04 b 27 20 UL 53, 5 22
PE— 25 R FIH A B 75 60 R TIOSRE A AL 22 RS 3 02— P B WL AR . H TR A BETeHs H
WEEEAT Dy S BB A I o ) ik SE RO T AT, — JBORs HAR 20 4 5 20 3R

DA B AR 40 27 S0 56 3% 2k (FTIR) AL 2 63 1 (Raman) o AR OGS 0 Hr vk J2& H i i ok )
2 B — BRI 0 2 P B D7 1%, Al PRV OB R IE 2545 B2 2R, I 152 OB R R
JE 55 . FTIRC> )R] LIRU A~ W S50 e A i, Ja o DC I5C AR SRS W O 1 55 D' P 2 B A A o
Kot 2 PEPU S SRR B SR A W A L. AT ARG 20um DL RS B SO e, AT LG H IS A
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AT ol B 2 TR AT L JBT 2% B 156 D )R IR B, A il TR AE AR 2 R R G W, OO BTE S 2%, TR Y
P E .

Raman 238 3G T HUNBOR, IRIGAL S W) 0 TE 922 57, 7 AN RIS S 1) HUR ', A48 266k
SRORL B W AR DG 1 PRSI Afy 14 2 1 5 SR 7. 3% 07 YA A FTIR, b Az B /) B8 S e AL
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(=>2 pum), H I FE i il 5 0, T AR Ee Al o P il &, X5 F oK AR A b il A Ak il T 0B . (H It
Jr s AT i R, ANiE TR, H 532 Bl R G W s ot kg T4, — e B L
S T ORI R R A PR, S A, SEBR R HERE b OGRS RO RE, URRE G 2 kA AR
f6.(In PVC MRFAETE C-CLEEMIE 5180559 ) , 75 B E R G WA R B AR BE D B ik — 2P 8 5
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LDIR J2 3T JLAFE B 24 18— 4387 75 1579, 3l 3 SO 20 A LR R B8, SR - B OB A8 1 S 6,
AEH LAZ AL FTIR & 4 DEE UL L, nf DIl . A SR 20 pm B AGREREI, 1 h EPA] 52
J 800 ™ Fal B A R (14 4G I 7S, 2y JE T N Tk, AT AT 48 R i 1R A g, A I 305 o
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[F) .
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FR L7770 R g 0 S SO R A O e A, O R AR (A T A B AR LI A Ao R R R K AR 19 25 A 1 A
IR, J2 A DR ARG I I 7 X 43 99 I et R e i T 8 508 AL 1) 52 6 0 HLJC AR O R R 25 M5 .. 3440
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FR) 2 T, YRR € T B BB = R DU 2% 5 3% (LC-MIS/MS ) B B 3y 10 FH 5 T 2 Flc M it 5 =, 491
T PET Y 58 7 W06k 28 W R (TPA) Fll PC 11 fiff 5 7 W) WLy A(BPA) U5~ ¥ LC-MS/MS J7 &+ il 1]
Toe Lk 1 0 | M . o B A U S A 2 R AR B R, SR TE T MR, I FLE e T AL BEAL R AT A
WA B XS H ARSI T4, PET Al PC 19 5E B R (LOQ) e flk il ik 178.3 ng-kg ' A1 27.7 pg-kg B¢,

3 IR AR EPR (Method standards for microplastics)

FE] B 38 oA 78 57 4 398 h ORHAG I O BeA v, EPAL 1SO 5t R 7 A 56 7 ek ofe. Tk [ 2 T R [
FANHTT 2 WK . MK SE PRI BT O T bR A S TT TAE. W b ARG I Ty vk
WFFEE AL B E G PR W b A T CHREVE OB M I HOR LR (1047) ), T 2021 A id i F K
A AN PSR R M 2% 0038 308 37 IO R AR I T T . 30 7 R L 2R 2 & A K v GO Wy b A A, A4 Qg
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K R AR R S R R A e S LT s ) (DB21/T 2751-2017) F1 7K 36 35 5 X RS 5 ) W
T ARHIE Y (DB37/T 4323-2021), £ .3 4.
R4 FREFREEA R P ORI bR v

Table 4 Method standards of China for microplastics in environmental matrix

B2 vl FRESETY IR
Environment matrix Standard category Method standard
AT L AR QOB R T B G047 ) (il )
¥ o7 it CHEZK SRR R R e BRI A 4 S B AT A1 5 ) (DB2 /T 2751—2017)
TR iE Ol 7K S 7T X PR3 SR M I AR HENE ) (DB37/T 4323—2021)
HoFok ZilE S AN (oK BRI I 2 ) (5 v )
FMK AR (R ORI E A L A8 B TSGR ) (T/CSTM00563—2022)
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4 JEH (Prospects)
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F I3 RS Gk U5 56, L5 Bt FH A8 AN [] 14 A 07 ¥ NS SRR AE D7 X0 56, ARG 22 [8] 4 2 45
P 0 AT PPN 2 5 25 2800 M 7 A0 B8 T2 4 3 PR A 80V D TG YA A — 5 Jmy R, X S S B A E AN (]
FEEE IR, AFTE NI AR i R il S99 | 2k FH 3 Rl A 45 ) 7L

F T H AT RHD GRS IR AR BUIR, 48 LR LA S 5T 5 e (1) a3 4 v o
BHG K- FT5 QRERT S, 5096 15 YL IR BUR AL, T T G, PFAk 4 5 rh iwooeb i g o A 7 it Jo 1
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