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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 Pmo) 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 ncreased by 4-fold. During 4 8 d operatbn, 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 F,,, in sludge increased to 1. 52 Pmo) g from 1. 20
Hmo/ g due to the addition of 10 Hmol/L chelating agent A.
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1 . 2 o ( VSS ) S5¢L,pH 7.0~
0.1 ml/L 7.5, 35CH2C .
1.2 A, A,
125 mL 0 mL , 10 Pmol/ L.
5 min, 1.3
1 /mg L7}
Table 1  Components of synthetic was ewatey mg* L™
/ / NH, Cl KH,PO, MgSO,*7H,0 CaCl,*2H,0 Na,S
7000 3600/ 31 000 200 55 100 10 78
2 , 19. 8%
Table 2 Components of the trace element solution 133. 0% 45.2%
/me L~ ! ’
: .3 oD :
FeClz'4H20 2 000 R N
ZnCly 562 2
C?Clz. 20 24 45 Table 3 A ccumulat ve methane production by use of different subsgrates
NiClye* 6H,0 500 0
CoClye 6H,0 139 7 i ) iL 1o
(NH,) Mo,0,* 4H,0 38 164 -
Nay S0, 5H,0 M © 182 218 19.8
18 42 133.0
135 196 45.2
1.3.1
2 mol/LL. NaOH . @D
) A
, 12h
1.3.2 VFA 3 ’ ’
( SP2000)
(FID) (0.5 mmx 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 1 min 10 min, i i
15 000 ¥min 10 min, 0.2 ,
Hm ,  3mol/LL  H3PO4 , 4 35% . (
* ) 9 9
Fino t .
[12,13]
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Fig.1 Effect of chelating agent on the methane

production rate by use of different substrates
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Fig. 2 Substrate concentration during amaerobic digestion butyric acid
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