’wau‘uf:m CODENIE CKHDV
b G S HUANJING KEXUE

a

2020

Vol.41 No.3 |
£41% 531

— — )




W % A3 Ha1 % H3 M

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4 3 A 15 H

H K
KITZ 5 PM, (AT SRR TR veeereeesssm s FANR, BEW, WER, R4 (1013)
ARG 5 54 T 5 B R K M T AL UM BORIARAT -+ -oeveeeevommmennns FEEF, wER, FB (1025)
FER TR ZE PM, ABZRAH A BRIR M wooeeeeeemeeeeme e ER, EWA, B, S, B, B (1036)
BAHTHT PM, , PRI SR LA LA R I - revvereeeessssees st
.................................................................. KB, R, BT+, g, 20, ZHE, W, BKAK, KEFHE (1045)
TR E RS TR TALERE  cooveerreree e T4, ﬁm FaE, RE (1056)
U X A BEE JHE E B S ORI R RIS -ooveeeeeveeoeeveee Bk, ARH, AW, BEE, BRI, $47, TKE (1067)
ST E A TAVATAE VOCs FEUEFE «+vvverereeesmermmeii i IW&, THH, ik, g%$ #X (1078)
BN TS VOCs FERAEAE BTEIHT +vvrveevreeeseeressmemssemsessisnss e WEH, G, FEH. S, ﬂﬂﬁ(m%)
VLA VO A TR AT R AT DU RIS B s BEE, BET, EFE fHE, BET FEF (1093)
%?Iad‘_*ﬁmi}%@&&vocs(g f[:jj:‘ﬁE .......................................... EL %ﬁ ;\Xﬁﬁ gﬁ;%}ij ﬁﬂ@ﬁ’é EE&,%%%(1099)
BN PR IFEFTIREE VOCs HEFIUERIE - vvevvverereemmeermeen e ettt
~~~~~~~~~~~~~~~ ARE DT, Fib, SRR, Bk, U, Ha e, B8 KE, R4H, By, BE, UE, 2%, HEE (1107)
KA T R IX T 2312 VOC%ﬁﬁii@‘%ﬁ{f .............................................................................. H—%g&j Eﬂ/i\} % EZE (1116)
2017 4EAZH M HONO WM Boxt K< 4kt BRE, Kk, KE#, D, A (123)
e ] T AU FASIE BB S HEBEEEL oo vvverrrermeemeee e BYLA, w0l D, W (1132)
SO EE KL LTO KR TS YIHERIIE L veeveereeree e B LY, BB, TR (1143)
E VI RS T 2 HE R IR BRI AR AN AT AESIEII e eveerm et e
......................................................... FET, GBS EHE, DA, b REE, FEE, hhA, fEE, BR (1151)
SHEBOTE & 50 KK ﬁﬁﬁm%mUﬁiﬁ%Eﬁm ..........................................................................................
........................................................................... %fg_’ ggyg\, E)EZET'%, Eﬁi, ?ilﬁﬂ‘, E%}’E’, Ei’ %%M ?;‘{ (1158)
Cy TR IX BRI TR A TG R A SRR <oveeereremseneesmeneeseicenens F Tk, 9&%”%, K, HET, éﬂ% A&, RE (1167)
KT R AT WK S AR oo FH, AR, AAE, e, Tik, AKX, BR, KT, M (1176)
T B ORI B2 AR R oo WHE, kK, BEL, HiRE, ﬁw Eﬂuﬁ,% 7, wx s, BRE (1184)
ﬁ@%ﬁﬁmﬁ%bﬁﬁ%&ﬁ%?*%%ﬁﬁﬁﬁ&m. ................................. B, KB, %5ﬁ HA kZ HRE (1197)
LT Sentinel-2 MSI 564 (901 1] 2% S0 /K (A B Wy 2 1) 3 58 KA - DA S O T ) '?JE&&(IBJWJ --------- EA4T, A, BEIF (1207)
W4 B R B VEMHKAR CDOM YE R JE UM 2 cveeeeeerrenner e %gg;ﬁ;( E[SEHEH T % (1217)
A TR A TEATES HRIE AWK B TR RUIRAMHT eerreerrrerreerreeee ettt
........................................................................... BRRK, FEM, B, KEF, KTFE, MK, AL, FTE (1227)
5 KA T A AT B T K G JE BB - ovveevmeermeemmene e kA, W, EE, FER, 24 (1236)
j(@ﬂ@ {%(Tﬁ/‘lﬁ]%ﬁgétﬁk%ﬁﬂﬁﬁﬁ(1997 20171‘:) ....................................... %& ﬂﬁ% %féyﬁ ﬁ;ﬁk;{ﬁ %K$(1246)
TNE 2 R T L S BRI TG R oveereeveeeemee e By, FUE, i%i BHAE, RAN, BRE (1256)
SERWVKIRE LR SE FG A1 MBFG SFAFAE BUK IR EP A +rvvvvveeoe E3, 3%, DI, 4, HEE, TH, £ (1265)
S DX B FE/ NSRBI IS B ITEAE o ooveeevvemnninne Wi, KR, FAk, B, REA, AEE, #5 (1276)
AT R POOE JURS €T U0] 7 I BRi, ETF, BE, FAh, BEE, 4, % (128)
TP kB Iy A 4 1 i B SRR BUK PR PR TR BB oo W, M, A, EHT, FRE RBH (129)
B g I T ERH, AR, T, Ak, BT, A (1308)
3 PR AL R T DR XTBEE — TREBER BB oorssomssoes o E# KRW, BHE, B, R2H, EX%(BW)
T AT ST SERE AT IS -+ vvereeermeemmmeiee s #%?,%% %¢ gﬁ BRI, % (1329)
S IX SRR 42 R 2 T B B oo FEE, EAR, T, hEK, X5 (1338)
I 00 e AT 3 3 K OB R R R A AL EUR 2205 TR TAT  woeveee e eee e
................................................................................................ @ﬂj%’ /n\%ﬂl%, ?ﬁlﬂﬁ(, ;ﬁ)@)@ %*W ok (1346)
KU SRS AT B T3 Y IR TR oo KEE, #it, BA, BE, AF, T, ZRE (1357)
USROG AR BT B DK PR A HUBERRRRAY 5 S AR A oo KK, BRR, £2%, TAK, HEHE, #E (1368)
TR ALK E R R AL RIS K IR oo L, ik, BEN, EE, A% (137)
PD-DPR R G AN T 157K 5 B M R EL R 7K S IR i U i R ER AR BB o B AR e v eeee e
........................................................................... Eﬁ(%ﬁ %ﬁj@ ig;g EH]%EX, ﬁ@:‘g‘ ;}L%}ﬁ\, %7{:5, i ) 1 (1384)
Fi% MBBR FLJ% 28R 5l CANON T L AGRRIHAL < verveervervemeemmeseenininiieicnce e fEW, %Tm,g@ﬁ #ie sk, KAt (1393)
Hiotk 208 R R B S TR SR - K5, %9, BB, A E%, TR, FOUE, HRE, FIUK (1401)
LUK RS NFEITRITG IR BRI SZHY  wvverveeermeermeeseerme e %m,iiﬁ,éﬁ,ﬂiﬁ,gmﬁ(MW)
FIATE RBRE B RS R T R B RE M EANE  «ovveerreermmerme oo WA, NHEE FHE, YAE (1418)
TR TS TR B S AT AL TR P LRI RS BE AL B EAN  wvveevemeeee e et
.................................................................. /ﬂ’jﬁ}}ﬂk’jl] [S):];}@JE g;ﬁé ;k%/\ E,& rJlJJ ﬁ]%l;F gggﬁj\(mﬁ)
Iikiﬁiﬂii?ﬁﬂj:%i’fﬁﬁf* ARG TG SRR < veevenerennmmeenien ?*@‘y\ J zj'c:g:F ;%[35 ﬂﬁ(1432)
B A T 4 TR A KU 2 [ AR <oeeveeeeeemereeeee s R EAE, ZEE, A, W%% iﬁg FME (1440)
T = A LT L AR BRI R R ) 2R T TR LR AT wovveveermevmeemeemmeniieie e B, HEE, %g(mw)
B e e e N ?W,?Eﬂ SR, REH BEN, Bk, KL (1456)
CTHEFE 2 X A AT IR AT IR TSI -oevvvvvveneeoeooeseo B, HEE, AT, HTE, FUE, KEZ (1466)
ﬁmﬁlﬁ 'ﬁ%MHE@ﬂﬁﬁﬁﬁiN OQHFﬁﬂ(E’JE; [’] ............................................................ Jﬁ[zg b tb#{g xljfﬁ%\’ g&, Té’g;ﬁfr (1474)
KINEWRITE 4 Eqﬁﬁqwm.gm FEJEZR  ceverrnee e IWHE, HEE, R, RE4 (1482)
EBEERIEXT AT IR | M0N0 FT LS A TR I SR covvvvvvesssnis Bl BOE, FRE, 45D, KE (1491)
HERPB S A PO S Y RO BEALIE B O +vvvvvvvvveeeessssss FRA, ARE, RTT, AXE, B, KLE (1498)
SNETEREIT AsS* 0 F KRR T R As DR BUITEAIF] «eveervermeereememmeese e
........................................................................... X HE, EEF, REA, BAE, KEH, S, NEE, HLF (1505)

(FEERPAVIEIT ISR (1024)  (RIERFP)AERTTIN(1092)  fFE(1226, 1264, 1417)



)
(= SR In B R £ 5413 531 20204731

Eco-Environmental
. . Vol41,No.3 Mar.,2020
Knowledge Web Environmental Science ol#l, No.o Mar.,

) Sk TR A R BB S MR ok 4R R iR
SR

fbez , MEA ", AHE, HU, FER, 2R

(L?&ﬁﬁki?ﬁﬁi?&'ﬁ%ﬁ%h, i 201306)

TEE . BRI T i Ve — R M 35 A R i K A4 P TR B AR L AT 10 o7 FH T 5%, (L2 LA il RS U v B R ) R AT
SRA Rt — 2R . S5 T Il AR SR PR ER T 7 e 40 AT o0 e PR o) B — ol B ol e 08 T A %) VG VIR 0 1 3 B —— 4kl i
fifeA 1T AT A S5 58 T R Ty A XK TR R R ) B R, DA SGR S IRR B SR S A T M A TE MR
Se P KR P PR BB Ak R S5 SR R BN, SR A T A R AT, T L S R AR K T BB A SRR BE ). ety
f AT TN R0, R TR R IR R Y 25 B SN AR B B | R TOME T A XK B R R Y B e BR B R 3, B R
AT R AT AR 3. 09 mg-g ™" AR UME 7 R 0 7 35 0T LA 20 4 1 RS U8 v B A B, 5 B L B K R R R R S T
(SRP) ¥R BE AL FARMC A ACT-. WeAh , 4Bt Iy fiff A0 78 55 348 T LU (IS U8 /b i ) S AR IR AU S B (BD-P) M & IR AL S A &
% (NaOH-tP) [ 5% 15 25 0 (Res-P) 728, i 45 I 06 v A ) i 7k Wk 4 5. i 380 B ol P 7 e A 8 3 /22 ¥ ) R 2 8K
(90. 8% ) AR A R Rl B AOTE ASAFAE , HLICHE MW LA A= 0 vl ) A T 577 A (R e Tk R T ok '%jifﬁ@a%
SEHA B, BRI T 1 7 S RS V8 R i 1) L B I AR R R B A R A S T R, L Rk e R %ifﬁf%%kéﬁWiﬁ$%

SE. LSRR BRSO T A2 — el A A SRR AR D TR R /ﬁ%{ﬁﬁ%*ﬁﬂ /S =
KR @iﬂ&fﬁzﬁﬁ&:E TR IRUE s YRR, *ﬁeﬁﬁl?” il | 4 4 .
hESES: X52 Scﬁk#mﬂﬂ A izzﬁq 0250- 3301(2020)03 1296-12 DOI.: 10/ 13227/} hjkx. 201908127 : -

,l' I !

Usé “of Irorm—modlfied Cal,c1te f,asJ an Actlve Capplng Materlal to_ Control'

Phosphorus Release from Sedlments in Surface Wager Bodies

BAI Xiao-yun, LINJian- -wei ", ZHAN Yan hui)/ CHANG Ming-yue , XIN Hui-min, 'WU Jun-lin o
(Coll‘?ge of Marine Ecology and EnVlronment Shanghai Ocean Unlversny, Shanghai 201306 China)

Abstract: The use of|calcife (CA) as an active capping materlal Has high potential for controlling the release of phosphorus (P) from
sedintents //but its efficiency still needs to be enhanced#To dddress this issue, an iron-modified CA (Fe-CA) was prepared, the

removal pérformance of phosphate from aqueous solution by Fe-CA was studied, and the efficiency of the use of Fe-CA as an active
capping ‘material to prevent the liberation of P from sediments was investigated. The results showed that Fe-CA exhibited much higher
phosphate removal ability than CA. The phosphate removal efficiency of Fe-CA increased with an increase in the Fe-CA dosage.

Increasing the initial phosphate concentration gave rise to an increase in the amount of phosphate removed by Fe-CA, and the maximum
amount of phosphate removed by Fe-CZ reached 3.09 mg-g™"'. Sediment capping with Fe-CA could effectively control the release of
soluble reactive P (SRP) from the sediment into the overlying water, leading to a very low concentration of SRP in the overlying water.

Additionally, the Fe-CA capping also resulted in the transformation of a small amount of redox-sensitive P ( BD-P) and metal-oxide-
bound P (NaOH-rP) in sediments to residual P ( Res-P), leading to a slight increase in the stability of P in the sediment. The
overwhelming majority (90.8% ) of P bound by the Fe-CA capping layer existed in the form of NaOH-rP, calcium-bound P (HCI-P) ,
and Res-P, which are relatively very stable. Furthermore, the percentage of bioavailable P (BAP) as a proportion of total extractable
P in the P-bound Fe-CA capping layer was very low, and the bound P was re-released with difficulty into the water column for algae
growth. Compared to CA capping, the efficiency for the control of sedimentary P release into the overlying water by Fe-CA capping was
much higher, and the stability of P bound by the Fe-CA capping layer was also higher. The results of this work indicate that Fe-CA is
a very promising active capping material for the interception of the release of P from sediments into the overlying water.

Key words :iron-modified calcite; active capping; sediment; internal phosphorus loading; release control
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Fig. 3  Effect of sorbent dosage on phosphate removal from

aqueous solution by iron-modified calcite

4 WG RS ER Ty A R BRoK T ik
FRER SR N Ph ] L, 0] A MR B Y 1 mg- L™
HEIME) 8 mg- LB RSB T A %K B RR R 1Y
KBRFRZEHTH 91. 7% FIEE] 29. 4%, M5 B A & 1
HEIME] 10 mg- L' B 25 B 3 ) B A QR ASAE | T
BUHE Ty il A X8 7K B IR R 1 B0 25 B i U 0. 917
mg-g ' BHIIEANE] 3. 09 mg-g ' X W ERBE
WRBE IG5 I TR A 22 8] B 1Y 1 B
BEL 3, SR )37 74 v A B3 1o 2k o5 7 A A % T
%, T3 Bk oM Ty i A )l o7 2 B 2 Bl 90)

F R A BN TR L AR T 4 A SR B vT
PLiE— A3 20K bk BA B o e vk B S kv Oy
fift A B R B R R OGRS R WA 5, JF i —
# &% A Langmuir, Freundlich #l
Radushkeviteh ( D-R) %538 W FFFAR R ) %o 1 b ¢ 2 ik
TP HT  SUE S5 R L2 2. ora] L > s g B[] A
24 h FBERIEWE N 1 ~10 mg-L~ '}, 5 Langmuir
BERIAA LY, Freundlich F1 D-R A5 AU X6 52 56 40408 (19 411

Dubinin-



34 FAE 2 28 I RSP 5 A0 DA A S A2 I A A 5 F) R 1301

ARHCRTE . A A RN L 58 0.297, /N T
10 TR Ik B fige A e 7 v I A W R
FOUE I B TF A B S BB A AR 14. 6
kJ-mol " B KF 8 kJ-mol ™' 3% 15d B 42k oo 1 Ty it
AN 7K HR R R %) W R A ke 2 W B A 3=, BRI A 3
TR NE E /NT 8 kJ-mol =", IR 4 2 i J& T4y B
W B, 75 000 T Al 2 B ARE P S iR mT e, Bkek

7 A X K A IR Eh ) B R B ek T AR B
100 3.5
il o ZER% {30
80 | ~o- iR W

125 5
2 70 E
% 60 | {20 %
S0 1.5 &
40 =
30 | 1.0
20

— s
0 1 2 3 4 5 6 7 8 9 10 11
BBk /mg- 1!
B4 MBS TS T BT Ak A BB 3 0 B
Fig. 4 Impact of initial phosphorus concentration on phésphate

removal from aqueous solution by iron-modiﬁed calcile_ -

# | J =
i / fi A iy =

oy
i §2 Langmuir Frelmdhch

= Table 2 ];lftlng resuhs of Langmuir, 4 reunér.gh dl’ld prlnln Radushkevitch (D- R) for phosphate sorption onto iron- modlfled Ldl(lte

upmm -Radushkevitch ( D- R)%’ D&Mﬁﬁ*uﬁﬁué ) | O~

3.09 mg-g ™", & TFZSERT TR IE f Bk i B 51
AR R R B I P o (55 3) . I U BBk el 1 T i A1
HAT B PRI R 7 1. DRI, DS BR A B ) A R
B BRI A — Bl A B T I O P
T A0 TG VA S AR

3.5

30 -

257

201

Hfi F R t/me-g !

1.0
0.5
0 . . . . . .
0 1 2 3 4 5 6 7
ket R R B g L
BS SHEnRE S EHERE Sk REE %m_
THREREZENXE ,j =

Fig. 5 Reldllonshlp hetwéen the amount of phobphate rP.l'huved by
iron- modlﬁed Ldl(,ll(:‘- and the residual phosphate con(entrdtldn r __,»!

uf the solulm{l after phosphdtc removal =i

-

L [ ;
angn;ur% : AN l‘relirdll(‘h ] - D-R i
| L Ue .I ul 1/n Ly - - 2 l
O T o )l R Q= Qpexpl ~ Ky [RTIn(1 +1/¢,) 1%
o @ | K, | , K, = E
Q'; d 2 |, R? Ky A s R? O ] S0 . R?
/mg-g” o [E-mgl F — /mgeg” /mol? k] "2 /kJ+mol
273 4 1. 63 0.616 1.53 0.297 0. 882 7.41 0. 002 36 14.6 0. 850

1o, %Jﬁﬁqzﬁf”ﬁ[?ﬁ%(mg'g'l ) o K BERRER 1A B, % T Langmuir 1 Freundlich Bi%1 | ¥4 Jgmg-1L =", % F D-R Bi#L | H07 %
mol-1,~! ; Qmaxﬂ?ﬂ%kﬁ{ﬁww%(mg'g’I ); K, N Langmuir Tﬁ’ﬂ‘;’%ﬁ(L'mg’I ) Ky F11/n 24 Freundlich FE 5% %L Qp SHHLYE D-R AU

FE M E R B R (mg g ™

R3 CHEBREMGKEBRMFNEXBEEARHTE
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Fig. 6 Changes in DO, pH, and SRP of overlying water in control,

calcite capping, and iron-modified calcite capping columns
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