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Abstract: Vivianite is a concerned phosphate compound with a high P-content, following struvite.
Differently, vivianite can only be formed during anaerobic digestion of excess sludge, in which enough
ferric iron (Fe’) in sludge is required. Present researches on vivianite are being pursued, but key factors
controlling vivianite formation are still not fully understood. Thus, the competition between dissimilated
metal reducing bacteria (DMRB) and methane-producing bacteria (MPB) for acetate was mainly
investigated to unravel whether vivianite formation was controlled by consuming acetic acid by MPB (a
generic question). Experimental results indicated that there was indeed the competition between DMRB
and MPB for acetic acid. But the affinity coefficient of DMRB on acetic acid was about one order of
magnitude lower than that of MPB, which made DMRB become an unrivaled competitor. As a result,
coexistence of MPB did not significantly affect the reduction rate of Fe® for vivianite formation. However,

a large amount of vivianite formation could reduce methane (CH,) production, and thus the balance
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between the two bacteria should be a focus in subsequent researches.
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Tab.l1 Characteristics of both concentrated and

1

inoculum sludges

dissimilated metal reducing bacteria (DMRB);

oA ERER/ A NRERA
pH 7.0£0.1 6.9+0.1

TS/ (g-L™") 31.09+0.13 25.15+0.03
VS/ (g-L™) 21.35+0.09 13.24+0.03

VS/TS 0.686+0.006 0.526+0.002
P/ (g-L™") 1.158+0.033 0.266+0.026
Ca/ (g-L7") 0.5410.051 3.677+0.137
Mg/ (g-17") 0.151+0.009 0.226+0.004
Fe/ (g-L™) 0.005+0.007 0.104+0.007
Al/ (g-L7") 0.015+0.000 8 0.020+0.000 9

1.2 ZWHE

SR A A T P At QIR 420 T A S 56, 1L 75 R
SMAFUR 600 mL, TAEAFUN 400 mL, BEHE 1425
FZH 5 350804 il 4% 6 FeOOH ¥ il 55 SBES
et 350 7 2 B0 I 4 AN ] 52 56 2] b A i H
1o ARANN FeOOH L5040 , DMRB A k2D Fe’ 1fij TG
E5E U WA T 5 5% 5 SBES 5256 2H , MPB 1 G 5 il
TG, ok AT e B . ARSI T R
WME 2R, LT ARSI H 1 mmol/L
HCL T pH 2 7. 0, A SE 56 1T 7 1 7 H e 41 il 551
ZH AP e 5 SBES JEiR & i FF 30 min; B 5 38 15
min [ N,, DLAESRF 7000 R AR . S 00 Ja A % e
20 d.

F2 TBBH

Tab.2 Experimental parameters mmol-L"

2053 SBES FeOOH
RO 50 0
R1 0 4537
R2 0 0
R3 50 45.37

1.3 SKEHE
TP/PO,” : FHBL BT 0 L IC I, TFe/Fe? - SRAE
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Tab.3 Fitting results for Monod equation

M/ (mmol - g™

VSs-d) Ky/(mmol g™ VSS) R’

5
MPB- |DMRB-|DMRB-
MPB |DMRB . L MPB |DMRB
ZIR | LR | Fer

R1 | 4.65 | 555 | 1597 | 4.01 | 15.33 |0.999 9/0.999 9

R2 | 4.65 — [10.62| — — 109999 —

R3 — 555 | — 0.78 | 15.33 — 10.999 9
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