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Comparison of Phosphorus Removal Effect of Modified
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Abstract: Flocculant, an inorganic mineral material, was prepared by modifying natural vermiculite with different concen-
trations of sulfuric acid. The flocculation effect and phosphorus removal by the modified vermiculite flocculant were studied
by comparing it with traditional polymerized ferrous sulfate (PFS). Experiments show that the vermiculite flocculant modi-
fied with 25% sulfuric acid has a better flocculation effect. The flocculation function is mainly resulted from the synergistic
effect of vermiculite flocculant, soluble substances and particulate matter, and no flocculation effect is found when only indi-
vidual particulate matter exists. The phosphorus removal efficiencies of synthetic wastewater by the vermiculite flocculant,
soluble matter and particulate matter arrive at 99.0% ,97.6% and 7.4% , respectively. After flocculation reaction with 6 g/L
modified vermiculite flocculant, the phosphorus removal efficiency in 250 mL livestock wastewater reaches 95.8% , which is
close to that of 2 g/L PFS. But the volume of vermiculite floc accounts for about 24% of the total volume, while the volume
of traditional PFS floc is up to 64% ,being 2.7 times as large as that of modified vermiculite. Therefore, the acid modified
vermiculite flocculant is assumed to be a very promising inorganic mineral material flocculant with broad application pros-
pects.
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Tab.1 The livestock wastewater quality indicators

pH TP/ (mg-L™") TN/ (mg-L™") COD/(mg-L™")

SS/(mg-L™") U /NTU i $ %/ (mS-cm™)

8 87 854 4791

2014 300 8.54
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Fig. 1 Effect of different mass fraction of H,SO, modified
vermiculite flocculant on phosphorus removal
efficiency
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Tab.2 Chemical composition of EV and A-EV particles
. Bt 73 850/%
ALO;  Si0, MgO Fe,O; CaO K,O0 NaO

EV 18.4 42 12.7 11.8  2.02 3.67 224
A-EV 11.2 27 8.04 7.3 1.17 235 0.76

v i $0%
FEh "
T102 SO3 CI'203 ZnO PbO ;H\:'ﬁij‘
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A-EV  0.74 30.4 0.02 — — 11
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Fig.2 Phosphorus removal efficiency and sedimentation
volume fraction after removal of phosphorus of A-
EV , A-EV soluble substances and A-EV particu-
late substances
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Fig. 3 Phosphorus removal efficiency of PFS and A-EV
at different initial pH values
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phosphorus removal efficiency
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