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Brucite Treatment to Reduce Phosphorus Release from Polluted Sediments

Lee' - K on Choi - Seawon Kim - Youngtaek Oh - jae Kwon + Dong-Sup Kim

Lake Sihwa Environmental Research Center, Korea Water Resources Corporation

ABSTRACT : Lab-scale batch experiments using several 25-L transparent acrylic reactors were conducted to develop optimum capping
. materials that can reduce phosphorus released from polluted sediments. The sediment used in the experiment was very fine clay(8.8 @ in

mean grain size), and organic carbon(Cog) content was as high as 2%. Four kinds of batches with different capping materials Brucite
(Mg(OH),), Sea sand(SiOs), Granular-gypsum(CaSOy - 2H,0), Double layer(brucite+sand), and one control batch were operated for 30
days Phosphorus fluxes released from bottom sediments in the control batch were estimated to be 14.6 mg - m* - d', while 9.5 mg - m?

-d', 52 mg.m?-dY, 42 mg - m” - d", and 3.1 mg - wm” - d' in the batch capped with Sea sand, Granular-gypsum, Double layer, and
Brucxte, respectively. The results obtained from lab-scale batch experiments show that there were 70% reduction of phosphorus for some
materials such as Brucite, Double layer(brucitet+sand), and whereas sea sand only about 35%. The pH range of surface sediment to which
Brucite was applied showed about 8.0~9.5 in the weak alkafine state. This effect can prevent liberation of H,S. The addition of 2ypsum
into the sediment can reduce the progress of methanogenesis because of fast early diagenesis and sufficient supply of SO to the sedi-
ments, stimulate the SRB highly. Therefore, the application of Brucite and Gypsum can reduce phosphorus release from the sediment as a
result of formation of Mgs(OH)(POs)s, pyrite(FeSy), and apatite-mineral.
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8.80= wl¢ AP Mudz A0 9o, §7184(Cop)
S 2%, ZAZEHLOIL, Loss on ignition) 7% AZEX
(constructed wetlands) ¥ 828 A}8-313tTable 1). ICP-MS
2 EAT HAEW 559 FFLE Al Fe, Mn, Cr, Cd, Cu,
Zn, Pb7} 5.1%, 2.8%, 227.6 nglg, 504 pglg, 255 pge,
91.7 ug/g, 0.3 pg/g, 100.5 pg/go 2 742t LhelydtiTable 1).
o]uj¢] SRM(Standard Reference Material, MAG-1)2.2 4]
T A9 FFg2 Al(92.2%), Fe(96.4%), Mn(82.3%), Cu
(89.3%), Pb(91.1%), Cr(95.9%), Cd(125.9%), Zn(90.3%)L. &
FA Vet

&2 4Fd A8E otzg ZHY 832 25 L20 ecm(D)
x80 cm(H)9} FEZ HAE = 20 em(16 kg), 3 188 L
2 AY HHER 73 vlgg 1:32.2 A ckFig. 1). 4
Holl AMgE capping 441 2% Brucite(B, Mg(OH),), Sea sand
(SS, Si0,), Gypsum(G, CaSQ, - 2H,0) ¥ Double layer(D,

Table 1. Chemical properties of sedimentary using experimental
set up
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Table 2. Operating parameters and capping materials

parameters Operating condition
Volume(L) 25
Sediment layer(cm) 20 em(16 kg)

Water column(cm) 60(18.8 L)

Brucite(B), Seasand(SS, 5 cm), Gypsum(G),
Double layer(D, Brucite + Sand 5 cm)

Capping materials

Table 3. Water properties of pore water and surface water

Pore water Surface water
TCODe: T-P PO, SO TCODe: T-P PO SO Chl-a
mg/L mg/L ug/L
68 1.0 030 00 43 0.08 0.005 100 110

Mz |LOI Coy Al Fe {Mn Cr Cd Cu Zn Pb
% ug's

parameter

sediment 8.8 | 7.0 2.0 5.1 2.8227 91.7 0.30 50 101 26
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Fig. 1. Schematic diagram of experimental setup for phos-
phorus release experiments.

brucite+sand)Z A}235} tHTable 1). Brucite(Mg(OHR)E 3
A 0.5 cm o]5t9] HP(granular type) e 20 g2 FUEY
t}. Sea sand9] A%, SiO7} 99% ©)4, 20 mesh YA
5 cm FAZ cappingS StATh Gypsum 2%, HHEW &
718¢ AsAFed 2ad SO FEY 100 g& FU
Art') BdaAe A9 FY9 Brucite 20 g€ ¥, I
o dut BE 5 cmE capping3dle] double layerE @A s)
At

BB F349 4L TCODc, TP, PO S S5} 68
mg/L, 1.0 mg/L, 03 mgLog 27} Yyelton, S0,79 &
T AY gle ALE vehd AW #43F S e
2tHTable 3). =9 %7]442 TCODc, TP, PO, SO,
Chl-a F%=7} 43 mg/L, 0.08 mg/L, 0.005 mg/L, 100 mg/L, 110
ug/LZ Z+7} Ve ti(Table 3).

85 0% 59 8719 9¥E foil2 AN B AUHFL
W, WE 8% E3E B7] 9% F4L 9ol FAi(anoxic)
A& 24T HYEH IdE B2 XA AsYER
2 7] Sedigraph-5100(Micromeritiics Instruments Corp.)E ©|
L3l o, &= 949 L CHN-analyzer(CE Instrument;
Flash-1120)2 A}g5}] BA3slAth 422 DIP(Dissolved inor-
ganic phosphorus, PO;"-P), COD, SO,” ¥%& Standard me-
thod(APHA, 1995)0] 3} £43}5th'” Temp., DO, pH, con-
ductivity: ThEE4AZZ7)(YSI 6600, MPS)E o] &3l =
Ak E3EY ORPS pHE pH, ORP meter(SG2, Mettler
Toledo)Z &5ttt

&

74 A¥E 2, DO, pH, A7|A=9] s
22 295TAA 109 4% F 712 3%
Sk2 YobgthFig 2). 22 1 &2 3
tor2 LFHHEY F% & AEF U 0| T4 7S,
AgA Foldnh” A5 B4 8ol

& Al7|2 423 chlorophyll-a F=7F 110 pg/L2 WS 574
yebgth w2, DO ¥ S4e Hd DO 571 &7
o 160 mg/LE v}g Fgon, Filkk(anoxic) BF T2
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Fig. 2. Variation of Temperature, DO, pH, and conductivity on incubation time with various capping materials.
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Fig. 3. Variation of SO.*, and TCOD concentration on incubation time and flux with various capping materials.

I. of KSEE / Vol. 28, No, 11, November, 2006

£ &% 499 % pHe H7 8322 thh A v
YrhFig. 2). £ A7|AEE HF SS 469 uS/cm, C 601
nS/em, B 621 pSiem, D 613 pS/em, G 734 pS/em= 4z}
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A%, S079 g2 A8l M B AVAE g BY
thFig. 2).

S0/ 3% WEE Hu, Gypsume FQ)F o2 B
Me 25 100 mg/LE FAG ¥, Gypsumg AE3 2
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Fig. 4. Variation of DIP and TP concentration on incubation time
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E Ui 3).
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B4 T ARA7 dAd oz wAstE Aog Yl B,
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Ao a8l 71 T2 ROZ YeutthFig. 4).
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5). Sea sand9] A9, 35%9 AL TELL Hol:= vk 5 em
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. Gypsum-& 64%«] A 88L& 2¥2on, Double layer
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M
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Fig. 5. Fluxes of phosphate release from sediments.

309 o, 55Ul DIP 359 % 558 #A¢ 2
I} capping®] Eg°] T B, G, Do 0.042~0.047 mg/LE

T3 Hlaste 5~108 ol 2 555 BYrtHTable 4).
Table 30l A AIGH B} o] AY =
Y DIP 5&x& 03 mg/LE 309 A &,
% 77%9) DIP7} EolEQom, iy 2 &
o2 Helth ¥W, B, G, D& &% 499 F¢
b ZaEgen, £52829 &80 W A2 A
3l B, 389 Feidd Mgs(OH)(POs): &= Apatite-PS] &
Bz deld Roz godnk 304 AR & HAE 34
W SO~ BE WsE BY, gypsume & HAEW SO
&7 1,650 mgL2 w2 ZYF Hlmste] 2080 o] H2
FES BYHTable 4). om] $£39 SO7 BEE 330 mg/
L2, gypsum 2 &A] HAEZ 283 S0, FFo] o]Fo]
A= AL & F Ark o]#H 3 sulfate FFL SRB(sulfate
reducing bacteria)2] & %4 methanogenesis®] 3 & A
ANA & Qe Aoz Almdd”
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Table 4. Concentrations of SO,” and PO,” in pore water of
sediments(unit : mg/L)
N PO,
c 8§ B G D cC SS B G D
water 80 70 110 330 100 0.053 0.025 0.004 0.008 0.005
porewater 80 80 80 1,650 40 0.070 0.070 0.042 0.047 0.045
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Fig. 6. Variations of ORP and pH in surface sediments after 30 days.
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genesis)o] 71 mzA APE L ¢ 4 YckFig. 6)."” Dou-
ble layer(B+sand)E &3 FHAE HA] -18~-331 mVe] &
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sla] FArg @9 w(sulfate reducing bacteria)o] Z41€ 4 ¢l
A8 =48t AE FHol de HS B E A
Aok £, ol2F T 22 Fe(OH:S 22 HA9
g0l 4HA Fot 5 %7t £7] 12 NTUSA 2 NTU
2 dolAe adE Bk ¥4, G SS, G B+, ¥
EW pHe 75 oldz2 WA degen, o HAEY
#Z714487 3 A(Barly diagensis) O;, NOy, MnO,, Fe(OH),
S0, §o 2RHL o] FPANA Fholgo]l FF5 7
5o] pH7l Rold & & & SIthFig. 6).

Do By rle

5.8 B

D HIYEZEEH A 8& ARE A% HFH9 capping &
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o2 eyith Sea sandy 35%9 A §8& BJow,
Gypsum<= 64%, Double layer(B+sand)9} BruciteZ 2 &3 A
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