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Abstract. It is generally believed that phosphorus is the main limiting factor of eutrophication, so controlling the concentration of
phosphorus is considered to be the key to lake management. Lake eutrophication could continue for decades after the effective con-
trol of exogenous phosphorus input, due to the release of endogenous phosphorus from lake sediment. The technology of in-situ
chemical inactivation of sediment is widely used as one of the control technologies of endogenous phosphorus in lakes because of its
strong operability and obvious effect of inactivating phosphorus. The development and application of inactivation materials are the
cores of this technology. Many phosphorous inactivation materials have been developed around the world. This paper reviews the re-
search on phosphorus inactivation materials in lake sediment, including the following aspect; (1) The basic characteristics and re-
search status of inactivation materials commonly used; (2) The differences of inactivation effect between different materials;
(3) The modification methods and inactivation mechanisms of different types of inactivation materials; (4) The effects of different
environmental factors on the stability of inactivation materials; (5) The effect of pollution control and feasibility of the technology of
in-situ chemical inactivation combined with other remediation technologies. According to the main research progress of the technolo-
gy of phosphorus inactivation, the shortcomings of inactivation materials at present are put forward, and the future research direc-
tion and application prospect are expected.

Keywords: Lake; eutrophication; sediment; phosphorus; inactivation; internal loading control

IR E E SRS R IR R (N) B (P) A E FRITR L xm% TPEHELRDRIER, FHEKAE AR R
K HEOK TR R R OK AR AR S R G RIS Y A R W E R D AU — A R

« 2021-04-06 Wk ;2021-06-28 Wi k.
% [ RFL 2 3 4 05 3 (41977363) | o B 232 5% 3 U BA 3 H (JCTD-2018-16) 1t [ Rl 22 7 & A 3 B 15 H
(ZDBS-LY-DQCO18) BE &% ).

wx 1BIEVEF ;E-mail; hbyin@ niglas.ac.cn.



2 J. Lake Sci. (#a#5) ,2022,34(1)

fR P LV FREE AL, 48 2019 AF AR IR AR R, TR EIA & S R AR IB R 2 R0 . e AN 10
km? D114 138 AW, B 85.4% MBI AL T 5 5 F- AR T 40.19% RO B B8 AR
7 iRt ,2009— 2018 4 [H] , K VL BE B SR AIA LU BN 31.3% 384K 2 42.7% , 7K 22 )35 5i 4k T
REREFRMUAT S Hrh 25 @ KT Nl e S Rt e Em Y AR R SR
TR BB G SR OR s BRI R BB 2% )8 v BA 2 FUURURME 24 [ 52 R, SR
HA B2 5 Bl i DR S0 et SR BB s 9l e 1) ok T A A 0 B A /K A i SR

WA P A SRR TR B ANIRAR A RSV P TR B LA B /D B A AT A AR o S IR, Bl 7 A1 R
AR A S AR ) 1 B KR A BT 2 5 B0 WK AR 1 & A BT Reg LAY —
BB K AIA R, P IR B RO K PR BRI 4 5 i R BT B S v TN A AR T T S5 B IE ST, A BH T A
V4 PR TR I T 7 A 14 P R Sl S RO K A SR Bl (TP ) W B B SRR T3k 75% U 3 A R g R T, Kb
HR YR B B AS B UR TIA 2.1 J7 o, SR AN ARG 2~ 6 1512, DAL, S B Xk A R 6 A 7 o IR AR P T
LA VEFE U0 PO VR B RO B ARG EL S 75 35 A A0 5 0 0k

XTI Ui A4 R B AR E R Y s AR A S o R A AR A AR
B A E R U6 PR R B T YL ) — I s R R 1 R 32 5 5 v I (e K A R R ) R Y
WRECHS , T AR TURR S i 1) BEK BBt 7 IS 26 I, Bl Ak A Rk 0 8 AT Rl A A o T 4
IR IR U B T (G L S5 25 A B RS B A ) Vi BRI ; [R) A B0 U v R B (AR A
SEA S A SRESE) MR RN, RS YRl ARl ) AL 2 R AR K AR TS U P A 1 e 1
WIS EAE T A Bl (A AR S

EHIT, & A B R AL 257026 (Anda k™ R B4R 48 ) B £ AR T AR
i S [N v NI UBri e o S W N A A 7 S I A NS = 4 O B8y & B e o i 14 s e o [ E
2 ReE PR IRIAZE T TS [RIWA I i A A=A R o 307 200 S5 | i G B Ak B TR A PR AR TR AR K 25
(kI KRR K 3h J1 AU e Ak 24 4 DA S oK Az shAE W B ARp ) | 5 308 B3 Ak 710 i i 2
AT AR ASTR] 2 . A ol TS [l W) PN R 6 A AR T) , AR A A 80 79 et 36 i 1 JE Ak Ak BRI
SR B KURS )L R AR SR A 8 LRI R AR B0 A B 5 5 BRI Bl A A R B Bl D vk S
AEHLHD , W BB IR 5l b AR R e PR R . B8 T ik, iF— 20 U Bl AL AR 5 Al 1E B FR BB, %t
K FRMFFE 7 1) 5 W i S A7 e 2.

1 S Fr AR 3

AR W SCIRER IR R W] T EAR AR LR —Fh B S s B S AR o e m. Horb &8 (48,
(R 1 e T W 2ok 1 S RZ R T AR N O SR R R U e e = 7 e 50K L il ) i w = = 1
FE & B IR B R32 B B RE 2 . AR B i 1 s b R E A 2 S P AR B T P A
XA e R R R S RO R AR, R Rl Rt A Ak i B R LR BOR 2 2 A an
1.1 LEHFZE
L1142k AREhAb 3R D PO IR ES o i AR A ik 2z —. & FAR SR G M in LR A &k
FREE T AN 20 DAk B 2l R B A b R SO S WA, TR AL TURR e, 1 U0 W Y D R g £
oy 2 AR B SR TP BOINARER 25 KA R A R IR A T . B R, AR S T pH
(R 6~8 MR . FESCHG 2 41T BBA AR AR B XA A b B B0 25 B 2 B v Tk 80% 7. B4R AT LA
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LA L. ) PR SR BRI & 8 3R A A — > SR BB 2k 0 ST SR AR L A A A i DL
FEUNBESM T SRS F SRR M AR 25 B i TSR i OB ik, R i, (G A Ak 3 SR
72 I Jb R AIRAT AR ) A BRSR 7 . e S o e BRL i foff P k8 o 3803899 1 107 P B0 DL 3
N TSR B b 4707 78 KIS TG S0 B 4 16 F, R 19 A B W5 i 3 T B gk 2 3
BB KRR Fe:POY >3 AT LI AR HE FePO, TTTEMITE I, T 15 BB AT A AL SOR 2 . el xt
IR A SR A R — E I FEPEAE A, 3 R4 £ FeCl, SRR /KK pH (E RIS | FE 32 ik R Sk 9
W e F KRR RGN A FeCl, EEPENE A SRS (ALCL) 3.
1.1.3 4% AEh e — S Em B AR IR B AR, FH T30 P IR s i A 5 FH A5 2R A0 45 5P 46 ( CaCl, ) JHHR
5 (Ca(NO,),) JFEALES (Ca0,) FIFT MK (CaCO,/Ca( OH) ). Ca( OH), #E AKIKIG , 1 S5/t A R Z A4
CaCO, Tk, PO MMM TR, Kk, 5 B M H CaCO, ML, Ca( OH), AT LATE A 20 Hh 5 B
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WFFE B, 500°C S A 1 e A B O HEIRRE . 7 25 mL B (10 mg/ L) H 43 S50 0 A [ 308 e
JE R 1 (0.5 ) ,500°C BRI + A9 L BR R IE B, 0 41.17% . 2 )5 BEFE IBRE IR BE A3 s (e ad
500°C ) , B LR Z T
132 ¥ ekt (b tEe S R PR I EH LR B AT DR, 388 4 B 204 8 45 1 36 ) )2 B )
BERBKRMNEF, Ny K2 gL, s om e . BT, Wl 3% ~30% RYHERIR T LA 3E i
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Fig.3 Phosphorus immobilization by inactivation materials
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