J. Lake Sci.(#ia#43),2022, 34(5); 1428-1440
DOI 10. 18307/2022. 0502
© 2022 by Journal of Lake Sciences

®RE) EUINSHBEREEIR.TNESENEERBEERFAR

AR 2 FHH B R A e B st
(1P EBE B S WA A5 T, B 5t 210008 )

(2 ERERE R, JbaT 100049)

(3P Tl R FREE Rl 5 TR 2ABE , j . 211816)

(4: TR =B, IR0 5 k2 TRE 24 B¢, T K 404020)

B OE: Sk(A) BN TR A BT (DOM) AN JGHLUBE ( DIP) f [ 2 75 K A2 25 R 48 Pl il A 75, Wk B A A2
YIHbERAL AR A A0 Bk () S 2200 i W A e PR L 72 5 DOM Al DIP, H gk () &4k .DOM
HI DIP =FH A Z AR AE . A SRR () S fb#xt DOM Fl DIP ([ 5 , 2k (1) F L . DOM Fi DIP Z [l )
A AE DT T ERIR T HISSITTEHE I AR T 8k (%0) 8164 . DOM 71 DIP 7508 B A 3 i 7 v B AR T A AL 5 2
Wi D532 DOM 77 AE 2l i o H ik (20 e A 3 B UL 26 IR oK AT IE SR AR5 8k (20 UL X DIP fy
I 5E ; EAFFLE 5 DOM AYA Rk BTG 700/ J5 445 JRIEE REMI & 454 56, i DIP BYfF7E i 8k (2D Ak
Yt DOM f [ Jr i A , SR HH DOM R4 73 Ak . 7 IR =2 AR EL A 2R A b, 335 18k () AL 510
DOM 71 DIP 4 [f] 52 1 A %o 071 P D5 e M B LB 140 P BE SN , I3 AR AT 7 1) 1047 T JR 2.

RG] : Bk (R) AW ; EAREATHUBT; W AR PR TTALRE s W BA 5 JLITT0E s 7018

Iron (hydr) oxides mediated immobilization and interaction of dissolved organic matter
and inorganic phosphate: A review "

Wen Shuailong'?, Liu Jingjing"?, Dai Jiaru'?, Huang Xiulin'*, An Shilin'?, Liu Zhengwen' &
Du Yingxun'*

(1. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P.R.China)

(2 University of Chinese Academy of Sciences, Beijing 100049, P.R.China)

(3: School of Environmental Science and Engineering, Nanjing Tech University, Nanjing 211816, P.R.China)

(4. School of Environmental and Chemical Engineering, Chongqing Three Gorges University, Chongqing 404020, P.R.China)

Abstract: Iron( hydr) oxides mediated immobilization of dissolved organic matter (DOM) and inorganic phosphate ( DIP) is ubiq-
uitous in aquatic ecosystems, which plays an important role in the biogeochemical cycle of carbon and phosphorus. The immobiliza-
tion of DOM and DIP based on iron ( hydr) oxides is mainly via adsorption and coprecipitation, and there is a complex interaction a-
mong iron( hydr) oxide, DOM and DIP. This paper reviewed the relevant studies on the immobilization of DOM and DIP by iron
(hydr) oxides and their interactions. We discussed the interaction mechanism and influencing factors on the interaction among iron
(hydr) oxides, DOM and DIP during the processes of adsorption and coprecipitation. The presence of DOM affects the fixation of
DIP by occupying the adsorption sites on the surface of iron(hydr) oxides, complexing and inhibiting iron hydrolysis and precipita-
tion. The properties of DOM, such as molecular size, aromatic components, carboxyl functional group content are the main decisive
factors. The presence of DIP changes the immobilization and fractionation of DOM by iron( hydr) oxides, and thus the composition

and properties of DOM in solution. After clarifying the interaction of iron ( hydr) oxides, DOM and DIP, the potential effects of
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these interactions on internal phosphate release and carbon burial in lakes were discussed. The potential future research issues were
proposed.

Keywords: Iron( hydr) oxides; dissolved organic matter; dissolved inorganic phosphate; adsorption; coprecipitation; fractionation
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Fig.1 Schematic diagram of DOM~iron (hydr) oxides—=DIP complex formed based on adsorption and coprecipitation
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Fig.2 Schematic diagram on the interaction of dissolved organic matter and phosphate mediated by iron
(hydr) oxides via adsorption and coprecipitation processes ( Different light orange shapes represent
different components of DOM, in which circle represents components that are not easy to adsorb,

and other shapes represent components that are preferentially adsorbed)
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