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Abstract: [ Objective ] The ubiquitous colloidal substances in the environment profoundly affect the transport and transformation
of pollutants in soil and groundwater. The impact of microplastics, as an emerging pollutant, on the transport of colloids and
colloid-associated pollutants is still unclear. [ Method ] Therefore, column experiments were conducted in saturated quartz sand,

with polystyrene (PS) microplastics as the research object. By combining with sedimentation experiments, Fourier infrared

* IARE AREARELTH (ZR2023MD043 ) FIEZR AR FH2:IL 4T H (41807010 ) %585 Supported by the Natural Science Foundation of
Shandong Province, China ( No. ZR2023MD043 ) and the National Natural Science Foundation of China ( No. 41807010 )
+ WIRAE#H Corresponding author, E-mail: qdulingqing@qdu.edu.cn
YEF T A 3B (1998—), L, HME RN, LA, FZMNF LA Tl G 5 1 50 55U RHUIIS . E-mail: guaqi64312@,
163.com

Weks B . 2024-01-15; WeEEDcR A . 2024-03-21; MZE % B (www.cnkinet ): 2024-05-22

http://pedologica.issas.ac.cn



23 RIS . K MR R Z AL B AR5 B 3 s A2 2 i B L) 437

spectroscopy (FTIR), and other methods, the influencing mechanisms of microplastics on soil colloid, copper (Cu®"), and their
co-transport were investigated. [ Result ] The results showed that PS facilitated the transport of soil colloids through mechanisms
involving heterogeneous aggregation with soil colloids, competition for surface sites on quartz sand, and steric hindrance. This
promotional effect was more pronounced in the presence of Cu®". In comparison to soil colloid, the effect of PS on Cu”>* migration
was not obvious due to its low concentration as well as low adsorption capacity. In the presence of PS, 83.47% of Cu®" was
transported in dissolved form, while 35.25% of Cu?" was transported in colloidal form under the effluence of soil colloid. PS
enhanced the mobility of soil colloids, but it concurrently reduced the adsorption of Cu** and facilitated the transport of dissolved
Cu*" compared to the scenario with only soil colloids. However, PS did not have a significant impact on the effluent concentration
of total Cu. Furthermore, the mobility of PS was also influenced by soil colloids and Cu?*. [ Conclusion] In general,

microplastics in the soil environment not only directly interact with Cu®*, but also alter the properties of soil colloids. Changes in

colloidal properties may be the primary reason for the impact of microplastics on the environmental behavior of Cu.
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Table 1 The basic physical and chemical properties of the tested soil
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Fig. 2 Breakthrough curves of Cu®* (a) and soil colloids (b ) under different conditions

& 41.94%, Bl Cu* EAF A T R AR RS B ik
BT X FEERN RS co R A%E
SN G, FEE I, zeta B N—25.05 mV TH&
HF1-20.65 mV, 54 5 2 1 0 HE R VR A,
T 5 A B 3 T R s R o TR SR P
PRI+ AR+Cu* By C/Co #E 120 h AN 1.0 4351 F
2 0.56 F10.31C & 1a), BEH 3R ALE A Cu®
Ja, RCGEPEREAL, AR UM HR, ARt
Cu'fi, MR FMAEST R, BT S
PESESER T AR A AS AT 36 B>, sk, A e
() SEM & (& 4) RTLAE Y, A derb 52 AR E LA
B, FEHAEA R NE, SRR s 2
TR I DOk AR S Z LA BT Bk AR

80
a)
19> Quartz sand 772?)0
s 1050, !
s 1 1
5 | i ,
R E Quartz sand+Cu** /Y
% £ i
!
= |
U

3000 2000 1 000

K Wavelength/(cm™)

0
4000

Z I (dy/dw) BHARHIWIE AR HZE /M (straining )
EREE, ALK d/d, [H4 500310, KFi%
Vi FH & A B FLAE 0.00284451 i Al A Sk Se i it # vh
WA ZEERA R E . LB FRMBER B, 11
Wik e B ML R RIS, #— LU AT Cu
FEUREE I RTR .
2.3 PS{ERAT Cu* BT B4HE R E MmN
TR AT AR R M G, T T s MRS e AR
T KRB, B Sa FTLUE Y,
FEROBRMER T, MR Co® iR LR
Cu (90.17%) >H.— Cu ( 85.54% ) >IFffs Cu®*
(83.47% ) AT Cu (6.70% ) By L S, K
oy Cu AWM ATE R, RS Cu Hh AR AR .

200
b)
+HEA Soil colloids 16|36
SIS e
© g Soil colloids+Cu®*
D e
% g
g
F
1417 2760
1312
0 , , 1279,
4000 3000 2000 1000

K Wavelength/(cm™)

B3 A% (a), HHERIR (b) WF Cu® /iR FTIR Jeig/A
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Fig. 5 Breakthrough curves of Cu®* (a) and PS (b) under different conditions
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Fig. 6 FTIR spectra before and after adsorption of Cu*" by PS
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