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Influencing Factors of Phosphorus Release Control from Sediments by Compound

Barrier Constructed with Zeolite and Calcite
LIN Jian-wei',» ZHU Zhi—liangl , ZHAO Jian-fu', ZHAN Yan-hui’

(1. School of Environmental Science and Engineering, Tongji University, Shanghai 200092, Chinas 2. School of Resource and Environmental
Sciences Chongging University, Chongging 400044, China)

Abstract: A novel compound barrier technology for the control of phosphorus and nitrogen release from sediments was reported. The compound
barrier was constructed with zeolite and calcite. Using this compound barrier technology, various influencing factors of phosphorus release from
the sediments were investigated. The results showed that the compound barrier with calcite and zeolite can not only control the ammonia release
from the sediment, but also reduce the phosphorus release from the sediment effectively. The efficiency of the compound barrier to immobilize
the phosphorus of sediments increased with the increment of the quantity of zeolite or calcite. The efficiency was also affected by the grain size
of the zeolite. The less the grain sizes of the zeolite; the more the efficiency. The construction mode of the compound barrier played an
important role in the control efficiency of phosphorus release from the sediments. It was found that the efficiency of barrier mixed with zeolite
and calcite was slightly less than that of the barrier made up of zeolite Cunderlayer) and calcite (superstratum). The compound barrier with
zeolite Cunderlayer) and calcite ( superstratum) can control phosphorus release much more efficiently than the barrier with zeolite
(superstratum) and calcite Cunderlayer) .
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Table 1 ~ Scheme design of experiments
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Fig.3  Effect of reaction time on phosphorus removal by calcite
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Fig.4 Effect of grain size on ammonium sorption on zeolite
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Fig.7  Effect of quantity of zeolite and calcite on efficiency of barriers

to control phosphorus release from sediments
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to control phosphorus release from sediment
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phosphorus release from sediment

(1 RARWATRTT A 58 6 )= AO] AT
A5 S Ve B R, 1T L AT DA A i i e 1ok
(AR T

(57 3 J2 400 S Ve W R TBU) 2805 52 R AR
WA & T A BN RV A R A S
D7 A 215 7 AR 5

(3OBE R IR A7 RN TT A7 BN B 1R 38, 2578
it J 0 o) e B T ) 2%k e W) S B v s B R AR b A
REAE TIN5 5 5 i 22 900 1) G V) B8R 110 298 SR g
T 5 s WA R TT A 2 6 7 A6 6 78 55 2
TR Ve B RE JBCT R AR A = S 7 55 Wb 1 )5 7 s O R A
X TR Ve R TR 40 1 OR 5 b A 7 A R S A 7
i 1 DUAH LU RS e =y, LW S o T 50 8 5 U7 R
AU ST T AR RSOR
S k-

C1] R, BRI, FOGW . KRG 5 a4 il B R w5
BERELT]. AOWIABELRY, 2002, 21(4): 378 ~ 380.

2] A, vk BRIt el ], SR fr i
2, 2004,30(6): 29 ~ 32,

[3]  BRAER, BROGW. V53 RIBEEHARYEREL]]. RV HEE4R
1, 2002, 21(2): 179 ~ 182.

[ 4] Murphy T P, Lawson A, Kumagai M, et al. Review of emerging
issues in sediment treatment [ J]. Aquatic Ecosystem Health and
Management, 1999, 2: 419 ~ 434,

[5] Palermo M R. Design considerations for in-situ capping of

contaminated sediments [ J]. Water Science and Technology, 1998,

37(6 ~7): 315~321.



402 wooos B 284
Lo akEg, Bhkig . <0 A0 B BOAR B 6 2% 1 420 0 R BT 44 (131 AREAR, RE R, BRI, RIRPE A 3 o6 )2 5 1 i g RO R
L], ZFFREREY:, 2003, 22(1): 49~ 51. TR LT, SREIRE, 2006, 27(5): 880 ~ 884.

[71 AN, HEFE, DM, KRBT IHARRLT]. 3R [14] Berg U» Neumann T, Donnert D, et al. Sediment capping in
BERFEREA, 2003, 16(2): 31~ 34, eutrophic lakes-efficiency of undisturbed calcite barriers to immobilize

L8] fmide, B, ¥hfr 25K sl B AELT], 4K phosphorus [J]. Applied Geochemistry, 2004, 19: 1759 ~ 1771.
7K, 2003, 19(3): 24 ~26. L15] P Lgers Rt Tl T . LR A 223 M

L9 Myroslav S, Mariya L, Artur P Ts et al. Ammonium sorption from SHTIREIM. AERt: BEA AL, 1983,
aqueous solutions by the natural zeolite Transcarpathian clinoptilolite [16] Plant L], House W A. Precipitation of calcite in the presence of
studied under dynamic conditions [ J1. Journal of Colloid and inorganic phosphatel J1. Colloids and Surfaces A: Physicochemical
Interface Science, 2005, 284: 408 ~ 415. and Engineering Aspects, 2002, 203: 143 ~ 153.

[10] FEnglet A H, Rubio J. Characterization and environmental [17] Song Y H, Weidler P G, Berg U, et al. Calcite-seeded
application of a Chilean natural zeolite[ J1. Tnt. J. Miner. Process crystallization of calcium phosphate for phosphorus recovery [J].
2005, 75: 21 ~29. Chemosphere, 2006, 63(2): 236 ~243.

[11]  Jacobs P H, Forstner U. Concept of subaqueous capping of L18] WMy, A, AR Rtk &6 . mdh E K v Bk R S &% B
contaminated sediments with active barrier system ( ABS) using o N ST y]. Y0 BOH A B A% ), 2001, 23(2):
natural and modified zeolite [ J]. Water Research, 1999, 33(3): 56 ~57.

2083 ~ 2087. C19]  F5%, £&24, £ 77, 8. DU = Hibih i 8 i R TROwF 5

[12]  Jacobs P H, Waite T D. The role of aqueous iron C [[ ) and [1]. BRBEVG R iR AR 5145, 2005, 6(9): 47 ~ 50.
manganese ( [ ) in sub-aqueous active barrier systems containing [20]  #EREF, Wes, AKAUTBABERE S A s Il 1], K eI OR e,

natural clinoptilolitel J1. Chemosphere, 2004, 54: 313 ~ 324,

2004, 20(6): 20 ~23.





