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Abstract: We used laboratory simulation methods to investigate the effects of freeze thaw (FT) and
microplastics on transformation of arsenic (As) speciation in soil. The results show that under the
condition of not adding microplastics, FT leads to an increase in the proportions of organic-bound As
and weakly crystalline iron oxide-bound As (3.67% and 4.17%) ., while the proportion of manganese
oxide-bound As and extremely difficult to crystallize iron oxide-bound As decreases (0.28% and
5.33%). Adding polyethylene (MP-PE) under FT can reduce the proportion of organic-bound As
(0.96%), increase th proportion of manganese oxide-bound As, sulfide-bound As, and crystalline
iron oxide-bound As (1.55%, 0.60%, and 2.05%). Adding butylene adipate-co-terephthalate
(MP-PBAT) under FT can reduce the proportion of water-soluble As and crystalline iron oxide-bound
As (1.33% and 2.65%), and increase the proportion of manganese oxide-bound As and extremely
difficult to crystallize iron oxide-bound As (1.11% and 3. 82%). Under the condition of not adding
microplastics, FT significantly increases the bounding strength coefficient IR between As and soil by
1.85%, but adding MP-PBAT under FT, IR significantly decreases by 6.27%. The IR value is
positively correlated with water-soluble As, organic-bound As, and manganese oxide-bound As, and
negatively correlated with the effect of the crystalline iron oxide-bound As. The research results
provide theoretical basis for revealing the environmental behavior of As in contaminated soils and
evaluating the ecological risks of As, and provide important reference value for the treatment and risk
management of As-contaminated soil.
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Table 1  Basic physicochemical properties, fertility indicators, and arsenic mass ratio of contaminated soil

pH EC/(Sem™ ") Eh/mV w(DOC)/(mg * kg ') w(TOC)/(g kg ")
6.28+0.12 0.56=+0.03 40.5240. 43 230425. 00 11.65=+0. 32
w(TN) /(g * kg™!) w(NH; )-N/(mg * kg™') w(NO3)-N/(mg * kg™!) w(TP)/(mg -+ kg™ ') w(HE As)/(mg -+ kg™ 1)
0.2840.04 18.36+0.54 41.2940.78 83.1440.71 50.1740. 88
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Table 1  Sequential extraction of As in soil

TSI PRI WA
KB 2 (FD 10 mL 5 mmol/L B M (pH=7.0)+  FREL 0.25 g 5P L REIMA 10 mL RBUH, =
i8R 0.2% NaDDC* R TF#E 2 h, 7£ 2 060 r/min F &0 15 min,
it 0.45 pm AYIERLCF[RD
AHLES G A (F2) 0.1 mol/L BRI (pH="7.0) +Fid M L —& &0 @A 5 mL 2B, 2K
%0 0. 2% NaDDC 1 h, Btk
AL 4G S (F3) 0. 4 mol/L £ M m_E— B E R A 5 mL $#2HCR . 42 5

0.5 h, B E(NH,OH « HCD (pH=3.2)
TR M R HERR ALY . HE 1 mol/L HCIH AR5k 10% 41 m b — B0 BRI 5 ml 3EGH, 425U h,

25 G R gR (D A Ak B0t € +50 mmol/L HgCl, (pH=3. 2)

WA (FO

o5 RS OB Bk M 0.2 mol/L BLRR B ZE shiR (pH=3. 25) [ E— B0 W AR A 5 mL $2HCH,

(ZO AW 44 (F5) +10 mmol/L HgCl, 2 h, Btk

AL W) 455 75 (F6) 4 mol/L HNO; + & B 2 % A W L—S80B @A S5 mL2EG, 65 CHE
0.5%APDC™* BT h, Btk

AR (ZD B Y 4 mol/L HCIHEBU S0k 10% 2 ] b — B0 AR ATA 5 mL BRI, 95 °C 2
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Fig. 2 Physicochemical properties and fertility indexes of different soils under FT and microplastics processing
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Fig. 4 Mass ratio of different forms of As in soil under FT and microplastics processing
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