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The local substrates for phosphorus removal in ecological wetlands of a distillery in
Guizhou Province
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Abstract: To select the suitable local substrates for the construction of an eco-wetland in a distillery in Guizhou Province,
experimental studies were conducted on 5 local substrates and 3 common substrates. The results showed that the adsorption
capacities of the substrates to purify a 0.5 mg/L phosphorus solution, from highest to lowest, were limestone > volcanic rock >
zeolite > pottery pot > ceramsite > crushed stone > red brick > BAF filter material. The phosphorus equilibrium concentrations of
limestone, pottery pot, crushed stone, and volcanic rock were low, which were suitable for purifying a low-concentration phosphorus-
containing wastewater. Limestone had a higher phosphorus adsorption capacity due to 31.95% Ca and 1.06% Mg. Volcanic rocks
had 11.56% Fe and 7.04% Al. While gravel and pottery pots had relatively low Al, Fe, Ca, and Mg contents with a low phosphorus
removal capacity. When constructing an eco-wetland using a local matrix in the distillery, limestone could be used as the primary
substrate, with a moderate use of gravel and pottery pot.

Keywords: substrate; phosphorus adsorption; equilibrium phosphorus concentration; constructed wetland; Guizhou
Province; distillery
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Table 1 Characteristic parameters of substrates
phosphorus adsorption
He 5 KgL-g'  Pymgkg'  EPCymgL™
e 0.632 45 0.817 66 0.001 29
ki 0.478 62 0.805 76 0.001 68
AR 7.029 38 1.582 57 0.000 23
KA 6.100 51 1.354 74 0.000 22
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Fig. 4 pH value of substrates

1 XPS W2 REA . B A A kLR
SN, IR 20 WA A BCA FUK IR JE TR SR
MEE O JoF & & SRS s PR T N AR,
Thegh B o ik, B4 & & SRR T KA
kL

OO Bl 1) TR B RS 37 B AR IR R L pHL FTK
PRwlie i 45 2 252 ), (EAR 27 2 i o a2 o6
HEN R, JLHSE Al Fe, Ca, Mg 500K, TEILEM
SIEICEMRZE | B BRI S SRR A AR
A KA EA 31.95% 1) Cait R DL K 1.06% 1
Mg JGE, pH 4 8.17, fi ikt () Rtk A R T H & 5
Ca, Mg BT HYBALEWMER . KA &A
11.56% B Fe JTL & L} 7.04% W) AlJC &K, pH ly
6.54, TR T B B PR Fe. Al B 1 & 3% 7 = 14 fE

Ji. TWiREAT . FEEER) AL, Fe, Ca, Mg JCE & EAHXS
/D W LBRAE T RIS AR,
Fx2 ERWKZFARK

Table 2 Chemical composition of substrates
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