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FEE . OV ARTT TR R X - 1 v R 0 B B R 1 43 2 5 v B A N TR R 0 5 i AR T K + i (TL) | AR A
NaCl ¥ + 1 (T2) | M1 NaCl ¥V (T3) 13X 3 FhAb By k5%t 4 PRl (X 1 (2B 4 | ¥4 2o R4+ ) b 4 Rl fikl
[ BXF2E W R & T ( polyethylene terephthalate, PET) . 2 4 4 ( polypropylene, PP) | J& 2 Z 4 ( polystyrene, PS) Fl R Z /i
(polyethylene , PE) ] FUAG ISR, Z5 520 . (DT3 AP T 48 v B8 L 2 R Bl S B Bl 25 8 (4 388 KT B&AKG, X PP, PE., PS 1%
PRHBERI KT 86. 67%, 1] PET BYFZEZRAL N 0% ~ 13.30% ; @T1 F1 T2 4bBEF BB+ B+ 12+ rp 4 Bkl a4 B 1
2} 86. 67% ~ 100. 00%, (AR BL 32 255 B 1) Tk 25 Wi (e L AR 40 2T A0 ik ( FTIR ) XAk il o1tk o 1) 5 28 , B 5 /K S B i
PEJG ,PE I PS SERCRAT AL ; @T1 F1 T2 Ab 3R 21 + b PET 3R EER 23514 56. 60% F1 50. 00%, T3 4bH R 41+ v PET,
PE H1 PP (3R IR H 3. 33%. 10. 00% F156. 67% . 25K, ¥ £ | BAFEE £ rp 4 Fpfdnl R A T1 A0 T2 $REBBUR 4L
b BT ECAS TOK CREHATIEVE, T3 AL FEOSHE > 1 g-om 7 HUEKE PET BIN; £0 -+ O8RS O A R i — 2

SEHEA UL GO BRI ML ASHRALSM L (FTIR) . A S , L
FESES. X53 XEERIRAG: A XEHS: 0250-3301¢2021)10-4872-08 DOI: lO.l3227/j.hjkx.202102013 : =
Application of Various Methods to, Extract Mlcroplastlc from Typlcal Soils in Chma
ZHAO Xiao-li" , LIU Zi- han CONG Chen-yu' ; HAN Jian-qido"* 2z | -

(1. Ins.[m:rte of Soil and Water Conservation, Northwest A&F Umvemly, Y!anghdg 712100 China; 2. Inqtllulé of Soilzand Waler Consen ation, Chinese Academy of 4( 1ences.

and Mlmstry of Watef Resour( es, Yangling 712100, Chma')‘

Abstract: Micropl. astrbs have been found in many env1r0nmenta]. systenls such_sas oceans, terrestrial soils, sedl ents and bodf(?s of freshwater. Microplasti¢zpollutionsin solls
has received extensiye international attention; however, Ihere 8 gurrentlyino wnified standard extraction niethod; “To identify apprapriate extraction and component identifieation
methods for migroplastics in-typical soils in China, samplesfwere identified’and their; polymer component prapérties.examined using ATR-FTIR ( Thermo Nicolet IS 20). The
effectsgof thrq.e treatments of water+ (311( T1), a sattrated NaCl solutlon + 01ll(T2) ».and a saturated NaCl solution (‘T3 ) on the=detection of four types of microplastics
[polyeljlylen;e terephthalate(PET), polypropylene (PP) , polystyrene ePs), ‘a'ria: p_olyé{hylene( PE) Jin four typical soils ( loess, black soil, red soil, and purple soil ) were
examined? The results showed that: (D The extraction rates of the T3 (falment decreased with microplastic density. For PP, PE, and PS, the extraction rates exceeded
86.67%, anti the extraction rates of PET were 0%-13.30%. ) The extraction rates of the four kinds of microplastics were 86. 67%-100.00% in loess, black soil, and
purple soil lusing the T1 and T2 solutions; however, the residual oil on the surface of microplastics influenced the identification using FTIR. Furthermore, the cleaning effect
of PE and PS was poor after wiping with anhydrous ethanol. (3) In red soil, the extraction rates of PET were 56.60% and 50.00% in TI and T2, respectively; in the T3
treatment, the extraction rates of PET, PE, and PP were 3. 33%, 10.00%, and 56. 67%, respectively. These results show that the extraction rates of four types microplastics
are highest for loess, black soil, and purple soil using T1 and T2, although these two methods need to be combined with anhydrous ethanol cleaning. T3 dispose making the
leak of microplastics PET with the density higher than 1 g+cm ™. Methods to extract microplastics from red soils require further research. Overall, this study can inform the
Investigation and treatment of microplastic pollution in typical regional soils in China.

Key words: typical soil; microplastics; extraction rates; FTIR; ingredient identification
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Table 1 ~ Physical and chemical characteristic of four soil types

_ el

k=t e v
#+ 2+ #14 a4+
SRR/ g kg ™! 0.83 1.35 0. 81 1.50
AR/ g kg ™! 0. 80 0. 70 0. 84 0.15
P/ mg kg ™! 16. 60 5.55 9.02  12.50
P& /g kg ™! 7.53 16. 40 8.75 13.10
P 7224t /cmol - kg ' 15.87  21.50 10.59 18. 84
pH 8. 14 4.86 8.20 4.97
B AR/ mg kg ™! 2.69  11.54 3.17 3.95
AR/ mg-kg ™! 12. 60 8.45 17. 69 7.25
RH/g-cm > 1.20 1.31 1.34 1.37
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Fig. 1 Sample of microplastics in the texts
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Fig. 3 Extraction rates of microplastic from loess under the different treatments



10 14 AR/ A 22 SRR SR RO T 12 A P ] Y S e 4 10 4875
110 110 120
(a) Tl (b) T2 (c) T3
100 —— ——
100 _—— 100 e D
80
= 8 2 60
B #* #*
= 90 ? 950 ?
= ® = 40
80 80 0 Q
0
70 70 =20
PET PE PS PP PET PE PS PP PET PE PS PP
nCiEEEES nCiEiES iR B
E4 FELLEFZETELRRERARE
Fig. 4 Exiractions rates of microplastic from black soil under the different treatments
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Fig. 6 Extraction rates of microplastic from red soil under the different treatments
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