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Efficiency and Mechanism of Compound Barrier with HCI Modification Zeolite and

Calcite to Control Nitrogen and Phosphorus Release from Sediments
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Abstract: A novel compound barrier constructed with HCl modification zeolite and calcite was reported to control phosphorus and nitrogen
release from sediments. Using short-term batch experiments and long-term sediment incubation experiments; the efficiency and mechanism of
the compound barrier under anaerobic condition was investigated. For sediment incubation experiments, five kinds of active barrier conditions
were applied respectively. The results showed that the calcite barrier reduced the phosphorus release from the sediment effectively, but not for
the ammonia release from sediments. The compound barrier constructed with natural zeolite and calcite can reduce both the phosphorus and the
ammonia release from sediments. In comparison to natural zeolite; the novel compound barrier constructed with HCl modification zeolite and
calcite can control phosphorus released from sediments more effectively. Application of 40 g natural zeolite and 100 g calcite barrier resulted in
84% reduction of phosphorus flux from sediments for 80 days; but 91% reduction was obtained by compound barrier with 40 g HCI
modification zeolite and 100 g calcite. In comparison with the natural zeolite; the duration of ammonia release control from sediments was
shortened to two-thirds for the compound barrier with HCl modification zeolite. Reduction of Na* and increment of H* released from HCI
modification zeolite were the possible reasons for the higher efficiency of the compound barrier to control the phosphorus release from the
sediments.
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Fig.1 Effect of HCI modification on ammonium sorption on zeolite



34 MR A% - HCL SSCPE A A0 5 gt A 52 783 il T2 4 1 e S WA T P 00 SR LB 9 553

®1 BMEEROQSC
Table 1 Fitting results (25°C)

M paE it go/mg*g™! K/L*mg™! HRARE R
HCI St A 7.3 0.007 09 0.968
RARI A 12.5 0.006 05 0.913

TR 5T K B, WL 25 2 77 R AR b A 5
ZIA B A EEELL Nat A o™t O, /b
K" Z 544, 1 Mg WIEAAS 5 K 2 F1E
37304 HCL SCPEXS 3 A Ca®t A Na* A8 4 &t 1) 5%
M A 2 FIE 3 BT BUE Y, SR HCL Sl A 2 B
IRWb A Ca® I AC H i Cl U] 25 WK B2 80 200 400
600 mg/LAAT N, WA Ca™ ACHRE AT N T 419%
62% ~65% K 68% ), il H. 23 BEARIE A1 Na* (1) 28 # 5t
AW UE R E 80~ 200+ 400+ 600 mg/L5& 1, A1
Na* AC #5050 5 N B T 80%81%76% 1 78% ) .

8.0
T O HCIE s A RARe»A
iéo 6.0 [
1
X 40 |
®
3 20
1:;% .
’ 0 h@ | | |
80 200 400 600
HAEVEWKE/mg- L

2 HClMMEMHE Ca’* ZIRERI R

Fig.2 Effect of HCl modification on Ca?* release from zeolite
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Fig.3 Effect of HCl modification on Na>* release from zeolite
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