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Influencing Factors for Phosphorus Removal by Modlﬁed Blo -ceramic Suberates

Coated with ZnAl-LDHs Synthesued by Different/ Modlficatlon Conditions”
XIANG Yang, ZHANG Xiang-ling ", LEI|Ya, FAN('; Chen—]la YUAN Ye, JIANG Ymg he, XU Zhou- ymg

(School of Civil’ Engmee«nng and Archltecture Wuh{Unlv‘ersny of Technology, Wuhan 430070 Chlna)

Abstract; Under différent pH (*ondltlon% the hydrotherm;ﬂ and co- prempltatlon rgéthod was- “used| to synthesize ldyered double
hydroxidés (LDHs) coated on bio-ceramic substrdtes with three different Zn** /Al *lmolar ratios. Applying the original and sixskinds
Of modlfled bio- ceramm substrates coated with'ZnAl-LDHs' ( bio- ceramic/ ZnAl-LDHs) in“simulated vertical-flow constructed wetlands,
expeifments foy pho%phoru% removal and isothermial adsorptlon were conducted to analyze the mechaniSm and effect of each synthesis
factor/ The result§ showed that ZnAl-LDHs (pH =11 )ﬂ had a- iiote obVlous effect on phosphorus removal, especially for bio-ceramic/
ZnAl- LDHS (pH =14 1: 1), whose average removal rates of TP, TDP and SRP were enhanced over 70% . lts maximum adsorption
capacity! for phosphorus was three times higher than that of the original bio-ceramic. Both pH and Zn?*/Al’* molar ratio affected the
configuration and coating properties of bio-ceramic/ZnAl-LDHs at the time of synthesis, and pH was the main synthesis factor for
phosphorus removal efficiency of bio-ceramic/ZnAl-LDHs. Through reasonable regulation of pH and Zn®*/AI’* molar ratio when bio-
ceramic/ZnAl-LDHs was synthesized, the phosphorus removal efficiency could be improved effectively.

Key words : bio-ceramic substrates; ZnAl-LDHs; coating modification; vertical-flow constructed wetlands; phosphorus removal
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Table 3 Mass fractions of main chemical components in bio-ceramic substrates before and after modification/%
HEFH Sy ZnAl-LDHs (1:1) ZnAl-LDHs (2:1) ZnAl-LDHs (3:1) S H ) Bl

Al, Oy 10. 766 10. 688 10. 604 10. 720
Si0, 81. 851 82.057 81. 900 82.339
K,0 1. 197 1. 165 1. 188 1.226
Fe, 04 3.429 3.327 3.279 3.281
Zn0O 0. 082 0. 200 0.223 0.014

cl 0.115 0.161 0.201 Akt
pedkit 0. 424 0.493 0.614 0. 661
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Fig. 2 Average removal rates of TP with original and

ZnAl-LDHs modified bio-ceramic substrates
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Table 4 ANOVA analysis of removal rates for TP, TDP, and SRP

with different modified bio-ceramic substrates

B SriviES pyi T S hRE:
1 0. 000 ** 0.000 " 0.000.*
2 0. 000 ** 0.000 __ .0:000".
3 ~0.000"F 0.000* Q2000 ¥
4 0. 042 * 0.004 ** - 'o.f-(')és -
5 10,000 0.000 ** _.,,o 0
6 | o000 0L 00007 0 000
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Table 5 Two way ANOVA analysis of removal rates for TP, TDP,
and SRP with ZnAl-LDHs modified bio-ceramic substrates

P33 Bk W B MR
pH {H 0. 000 ** 0. 002 ** 0. 000 **
In®* /A 0.203 0. 696 0. 460

pH {H x (Zn?>* /A**) 0. 009 ** 0.016* 0. 009 **
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Fig. 3 Average removal rates of TDP with original and

ZnAl-LDHs modified bio-ceramic substrates
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Fig. 4 Average removal rates of SRP with original and

ZnAl-LDHs modified bio-ceramic substrates
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Table 6  Adsorption isotherm parameters of original and ZnAL-LDHs modified bio-ceramic substrates ) F
N Freundlich 457 | Langmuir 7! —
AR R? K 1/n 'R i K, ,-é'... ]
ZnAl(1:1), pH=11 0.973 6 62.5316 0.5185 Jo.9439 1 0.407 1 27,3918 F
ZnAl(2:1), pH =1} 0.9973 | 48.8427 L~ 0.5587 09544 2.0286 40.845 1"
ZnAl(3:1) , pH 11 0.9955 /60 7156 7 0.567 1 | 096838 " 1806 5 1785714 1
Zoai(li1), pii A8 0.9824 S 5!9-!‘0 - 0.2670 “olo119 0.307 1 - 88.4956
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0.998 5 ,-’”16“ 4858' 0,917 1 0.9995 0,051 8 60.2410"
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Table 7 Desorption rates of phosphate by original and ZnAl-LDHs modified bio-ceramic substrates/%

W B S B e R ANTRIZS IR A Wy g e i
WG SE/mg-L ! pH=11,1:1 pH=11,2:1 pH=11,3:1 pH=13,1:1 pH=13,2:1 pH=13,3:1 J 4 B o
1 27.32 35.75 39.20 81. 15 58.03 38.19 51.40
2 22. 86 45.96 21.45 99. 29 97.12 48.57 46. 82
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Fig. 5 PCA and RDA biplots for comprehensive evaluation on the treatment efficiencies of all tested substrates
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