CRVECRN Y o5 TR Vol.44 No.3
2026 4F 3 H Environmental Engineering Mar. 2026

DOI:10. 13205/j. hjge. 202603013
LIRS, BR AN, BRI, 2 . A TR A MILJBOGS W A 45 & i R SO R s R ) ). BREE LR, 2026,44(3) 1 146-154.
WANG S N,CAO J S,LIANG X Y, et al. Influence of organic matter in fermentation supernatant on process and products of phosphorus

recovery via vivianite crystallization [J]. Environmental Engineering, 2026, 44( 3):146-154.

KR P R AR AT e B4 T S AR AT A B
R

TR RPN REd e B B FEM 5 3

(1. VLIPS 5 TR 24, BE 5T 2100365 2. AV K 2% MBS 22 0% , B 5T 210098 ;
3. VLI PREE Mo rp oty B 3T 210019)

B OEATATRAANALRY ERTERPOANZT - MHE ARGy ERIE AR, AW, EEFdBRTR+S,
IR B KB LR P LA AW SR AL (DOM) T b T4 kA 9 & AT 0, Bk oy BB R B
A, UE8R . EAR. 08B ARABEERARETANI, ZRFET AN AXBR G REAERT £ HWE W, BHT
BT S AR E i o R B AL . B REW 6 B R B LR B4R 4 & sk oy 0 ] AR BN 0 JE
F>EAR>HB>CR>Z R, BATWEFELEFRRTHERERGELE, FEREKEKEYRAANME S o
RER K AR B E DOM M k7 4 & oy THRALS XA =R 4T BRI, LT R P LI sst Mk LA
TEHEFE L.

KB B B ERY  AIRGE R RAKE

Influence of organic matter in fermentation supernatant on process and products of phosphorus

recovery via vivianite crystallization
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Abstract: Vivianite crystallization is recognized as an efficient and environmentally friendly approach for phosphorus recovery
in wastewater resource utilization. However, in practical phosphorus recovery processes, the dissolved organic matter (DOM )
present in the supernatant of sludge anaerobic fermentation may interfere with vivianite crystallization, thereby affecting both
the phosphorus recovery efficiency and the product properties. In this study, polysaccharides, proteins, acetic acid,
propionic acid, and humic substances were selected as representative organic matter to systematically assess how their types
and concentrations affect vivianite crystallization, and to elucidate their impacts on crystal morphologies and structure as well
as the associated interaction mechanisms. The results showed that the inhibitory effects of different types of organic matter on
phosphorus recovery via vivianite crystallization followed the order of humic substances > proteins > propionic acid > acetic

acid > polysaccharides. The presence of humic substances significantly reduced the phosphorus recovery rate and crystal size,
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and led to the formation of irregular surface deposits on the crystals. This study provides a theoretical foundation for clarifying

the interference mechanism of DOM in vivianite crystallization within fermentation broth and offers insights for its regulation.

These findings are of great importance for guiding the optimization of the efficient phosphorus recovery processes in real

wastewaler systems.
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Figure 1  Effects of different concentrations of organic matter on P

recovery efficiency
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Figure 2 Effects of concentration and type of organic matters on the particle size of recovered vivianite crystals
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Figure 3 XRD spectra of recovered products at different concentrations of organic matter
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Figure 5 FTIR spectra of recovered products at different concentrations of organic matter
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