30 4 Vol.30 No.4
2012 4 Renewable Energy Resources Apr. 2012

' 2 2, 3
(1. , 100083 ; 2. , 100084 ; 3.
, 410128)
F/M=2:1, (35,50 °C) s pH(4.0,5.0,6.0) ,
; 35C, pH (CSTR) o
.50 °C 35C , pH ,pH=6.0 |
, o , pH ,
, pH ,pH=4.0 ,pH=5.0 ,pH=6.0 o
F/M=2:1,35°C pH=4.0, 65.1%, 10 508 mg/L(
438 mg ) s 35°C,pH=4.0 , X
s OLR>7 g/(L-d), HRT<5d, o
; ; VFA; ; ; pH;
: TK6; X702 A :1671-5292(2012)04-0075-05

Effect of temperature, pH and organic loading rate on anaerobic
acidification pathway of fruit and vegetable waste

ZHENG Ming-yue', ZHENG Ming—xia*>, WANG Kai—jun?, LI Chao’
(1. School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083,
China; 2. School of Environment, Tsinghua University, Beijing 100084, China; 3. College of Bioscience and
Biotechnology, Hunan Agricultural University, Changsha 410128, China)

Abstract: The effect of different temperatures (35 °C, 50 °C), pH(4.0, 5.0, 6.0) and (F/M=2:1) on the
composition of fermentation products was investigated ; and acidate type under different parame-
ters. It was shown that high temperature was not conducive to the production of volatile fatty acids
(VFAs) and ethanol. The fermentation process was ethanol—type at 50 °C, while butyrate—type at 35
°C under the same pH=6.0. Increasing pH could reduce acidification time,but not improve the
total VFAs at 35 °C.There was relationship between the pH changes and the type of fermentation at
35 °C. It was ethanol—type fermentation at pH=4.0, the propionic acid—type fermentation at pH=5.0,
and the butyric acid—type fermentation at pH=6.0.The optimal conditions for acidification were:F/
M=2:1,35 C, pH 4.0. The acidification rate could reach 65.1%, of which ethanol concentration was
10 508 mg/L. The percentage of ethanol increased with the OLR increased. When OLR>7 gVS/L-d
and HRT <5 d, the ethanol-type acidification was obviously observed.

Key words: anaerobic acidification; ethanol-type acidification; fruit and vegetable waste; tem-

perature; pH; OLR
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Table 1 The operation conditions of CSTR

1 11 m v v

(HRT)/d 20 10 8 5 4
(OLR)/g-(L-d) " 1 35 7 10

1.3
(Volatile Solid, VS)
(Volatile Suspended Solids, VSS)
1 pH pH (
HACH,sensionl)
(Volatile Fatty Acid, VFAs) o
15 000 r/min
pH 2,
0.22 pm o (
7890A) . FID
180 C,

15 min,
0.45 pm
Agilent,

70 °C

’ ’

2.77 ml/min,

2.1

, 35 C 50 °C, 24

101

1k = e g L

0 24 48 72 96 120
B[] /h

B 1 R EX R WK E (L COD it) &M

Fig.1 Effect of temperature on concentration of
acidificationproducts(based on COD)
35C , 36 h
,50 °C o 35C
( cob ) 20.4 ¢/L.,
50 C 4.4 ¢/L, 35<C
50 °C, 5]
, 25,
37,40 50<C , 37C

,50 C o
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2 36 h
COD o
, 89.9%,
) o 5 35
C,pH 58 ,
[7]0
) 5 pH:6.0
, , 66.1mg/g",
2 (pH=6)

Table 2 Composeof acidification products under different

temperatures (pH=06)

t/C % % % % %
35 8.9 18.1 1.2 71.8 0.0
50 67.5 25.3 2.0 4.8 0.4
2.2 pH
35C s s
35<C , pH
5 pH 4.8,
,pH ,
NaOH , ; pH
4.0,50 6.0 pH o
2 ,35C 0~48 h,
,pH ,
25
L]
e N ol
- &
a 'y
S 15T
B — o J
E T . ol w pH=4.0
) . - ® pH=5.0
g 5T A pH=6.0
o —"—= . : A
0 24 48 72 9%
i il /h

B2 FFE pH TEUESHRE (L CODit)HZT#
Fig.2 Variation of VFAs produced under different pH
(based on COD)
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4 (pH=4.0,35 °C)
Table 4 Percentage of acidification products under different

OLR (pH=4.0,35 °C)

OLR
g (L-d)" % % % % %
1 4.5 153 22.8 30.2 27.2
3 8.3 12.7 14.3 31.8 32.8
5 18.6 39.5 8.3 17.2 16.3
7 24.7 48.8 4.1 10.8 11.5
10 554 27.3 1.9 2.2 13.3
24.7% 55.4%,
(>80%) , ,
16.5 ¢/L.,
pH=4.1~43,
1 F/M
, 10g/(L-d)
F/M=2:1
3
(1) , (50 C)
(35°C) ,pH=6.0 ,
(2) ; pH
pH ,pH=4.0 ,pH=5.0
,pH=6.0 5
(3) :F/IM=2:

1, 35°C, pH 40,
10 508 mg/L (438 mg/g)

65.1%,

o (4) , 35C,
pH 4.0, OLR>7 g/(L-d),
HRT<5d, °
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