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Effect of Metal Chelating Agent on Anaerobic Digestion Under Different Substrates
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Abstract Aided by GC analysis the effect of metal chelating agent on anaerobic digestion under different substrates was investigated. The
results showed that the addition of chelating agent A could greatly promote the methane production under different substrates and speed the
conversion of organic acid to methane especially for propionic acid. When the dosage of chelating agent A was 10 pmol/L.  the methane
production was respectively 19.8% 133.0% and 45.2% for butyric acid propionic acid and acetic acid. Also the arrearage time of
methane production was shortened and the production rate increased by 4-fold. During 4-8 d operation the degradation rate of butyric acid
reached 56% . The accumulation of acetic acid was not detected by GC analysis which demonstrated acetic acid converted from butyric acid
was quickly utilized by methane producing bacteria. The increase in methane production due to the addition of chelating agent A could be
supported by enzymology. Taking acetic acid as an example the content of coenzyme Fjy in sludge increased to 1.52 pmol/g from 1.20
pmol/g due to the addition of 10 pmol/L chelating agent A.
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1 ) 2 o VSS 5 o/ pH 7.0 ~
0.1 mL/L 7.5 35C £2C .
1.2 A A
125 mL 90 mL 10 pmol/L.
5 min 1.3
1 /mg L1
Table 1  Components of synthetic wastewater/ mg L~ !
/ / NH, Cl KH, PO, MgSOs 7H,0 CaCly 2H,0 Na, S
7 000/3 600/31000 200 100 10 78
2 19.8%
Table 2 Components of the trace element solution 133.0% 45.29%
/mg 17!
; 3 COD
FeCly 4H,0 2000 92
ZnCl, 562 32
MnCly 4H,0 50 2 000 3
CuCly 2H,0 24 495 . . .
NiCly 6H,0 500 50 Table 3 Accumulative methane production by use of different substrates
CoCly 6H,0 139 27 A ;
NH; ¢Mo; 0,4 4H,0 38 164 /ml. /ml. /%
Na,SeOy 5H,0 14 49 182 218 19.8
18 42 133.0
135 196 45.2
1.3.1
2 mol/L. NaOH )
A
12 h
1.3.2 VFA 3
SP2000
FID 0.5 mm x 30 mm PEG-20M A
210%C. ©
20 mL/min. A
60°C 2 min 5 °C/min 160°C
160°C 5 min. 4 800 r/min 10 min
15 000 r/min 10 min 0.2
pm 3 mol/.  H,;PO, 4- 359
Fio "
12 13
2.2 A
2
2.1 A 1
A
3 A
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Fig.2  Substrate concentration during anaerobic digestion butyric acid

2.4 A Fao
Fio E  -340~ -350 mV

14

F420



146 30
NADPH Co, Bioresource Technol 2002 82 3 209-213.
CH, . Fop 4 Ralf C
s UASB I 2001 1
2 180-184.
F420 5 Hong K J Tokunaga S Y I. Exiraction of heavy metals from MSW
16 incinerator fly ash using saponins J . Chemosphere 2000 41 3
Fio 345-352.
6
J. 2001 23 3 116-118.
A Fap 7 Patidar S K Tare V. Effect of nutrients on biomass activity in
A Fio 1.20 ‘umol/ g 10 degradation of sulfate laden organics J . Process Biochem 2006
ptmol /L A Fip 41 489-495.
8 Graciela G Robbert K Lettinga G. Effect of nickel and cobalt on
1.52 t LmOl/g : A kinetics of Methanol conversion by methanogenic sludge as assessed by
on-line CH, monitoring J . Appl Environ Microbiol 1999 65 4
1789-1793.
3 9 HuQH L X F Liu H e al. Enhancement of methane
1 fermentation in the presence of Ni?* chelators J . Biochem Eng J
2008 38 1 98-104.
A ’ 10 Marcel HZ Geerts R Lettinga G. Methanol degradation in granular
19.8% sludge reactors at sub-optimal metal concentrations role of iron
133.0% 45.2% . nickel and cobalt J . Enzyme Microbiol Technol 2003 33 190-
2 198.
11
3 A I 2007 26
5 71-74.
10 pmol/L 2
A Fio 1.20 J. 2002 321 83-89.
pmol/g 1.52 pmol/g. 13
J. 2005 21 3 25-27.
14 Warkentin E Hagemeier C  Shima S et al. The Structer of Fyy-
1 Babel S Fukushi K = Sitanrassamee B. Effect of acid speciation on dependent methylemete  tranydromethanopterin ~ dehydrogenase  a
solid waste liquefaction in an anaerobic acid digester J . Wat Res crystallographic’  superstructure’  of the Selenomethionire-labelled
2004 38 9 2416-2422. Protein Crystal Structure J . Biological Crystallography 2005 61
2 Veeken A H M Hamelers B V. M. Effect of temperature on 198-202.
hydrolysis rates of selected biowaste components J . Bioresource 15
Technol 1999 69 3  249-254. ] . 2005 25 3 379-384.
3 Horiuchi J Shimizu T Tada K e al. Selective production of 16

organic acids in anaerobic acid reactor by pH control J

J. 1998 16 3 8-12.





