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Abstract: In this study, polyphosphate-loaded palygorskite stabilizer was synthesized via one-pot treatment method
and the novel stabilizer was examined for its performance in relieving cadmium toxicity of Amaranthus tricolor L.
Characterization results of the stabilizer showed that phosphate existed as amorphous polyphosphate evenly
loaded on palygorskite. The results of the pot experiment showed that the stabilizer had negligible effects on plant
growth, resulting in a remarkable decrease in cadmium concentration in the edible part (leaf) of Amaranthus tricolor L.
When 600 mg/kg of polyphosphate was loaded on the stabilizer, a 49.56% decrease in leaf cadmium concentration

was observed compared with the blank treatment. Palygorskite and polyphosphate in the novel stabilizer showed
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synergistic effects in reducing cadmium uptake by plant. Application of the stabilizer also elevated soil available

phosphate concentration and soil pH, which could favor transformation of cadmium towards insoluble cadmium

hydroxide and cadmium phosphate precipitate, thus decreasing soil available cadmium concentration and inhibiting

leaf uptake of cadmium. Meanwhile, the application of the stabilizer increased the ratio of soil available Zn/Cd and

Mn/Cd, intensifying competition for absorption channels between cadmium and coexistent zinc and manganese, which

could also account for reducing cadmium leaf uptake. In summary, polyphosphate loaded palygorskite was synthesized

as a novel stabilizer in this study and is expected to be used in soil remediation in the future.
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Table 1 Stabilizer dosages

A AL RN (%)
#hi(mg/ke)  pylpp  Pal+KDP PP KDP

0 0.500 0.500 0 0

50 0.510 0.510 0.0096 0.0096
100 0.519 0.519 0.0192 0.0192
200 0.538 0.538 0.0385 0.0385
400 0.577 0.577 0.0769 0.0769
600 0.614 0.014 0.1155 0.1155

T BEALIBE S R AR PoOs R E R R . N U DAL R &R
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Fig.8 Effects of different treatments on soil available cadmium concentration, soil pH and soil available phosphate

Geachimica | Vol. 51 | No. 3 | pp. 294-304 | May, 2022



302 Wik s S
.l 7;7§7§% . Wl g
yy P | R

PPiiMmE(mg/kg) PPiiMmE(mg/kg)

T CK AN INEE A0 Y X B ik B2 LA 53 A9 PoOs i R SRR

9 FRBMREABANTBEENSERBTFSANSHALLGIAF M

Fig.9 Effects of different treatments on the ratio of soil available metal/soil available Cd
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