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Effect of pH Value on Fermentation Pathways of Biodegradable Organic Waste
L.UFan, HE Pinrjing, SHAO Lirming, CHEN Huo hu
( State Key Laboratory of Pollution Control & Reclamation, Tongji University, Shanghai 200092, China)

Abstract: Batch reactors were set up to evaluate the effect of pH value on the anaerobic fermentation of biodegradable organic waste.
The results show that pH= 7 of fermentative media is favorable for the microbial growth and proliferation, thereby promoting
hydrolysis and acidogenesis of particulate biodegradable organic waste. The predominant fermentation types are diverse at different pH
value, butyric acid fermentation dominates at pH= 7, and at the later phase of pH= 8, propionic acid fermentation dominates at the
later phase of pH= 5. Lactic acid is produced at the early phase of fermentation, but gradually degrades at pH= 5 and pH= 7, while
remains constant at pH= 8. T he predominant metabolic pathway shifts from alcohok forming pathway to acid-forming pathway except
for pH= 5, where alcoholic fermentation still dominates at the later phase. The first-order hydrolysis constants ky, for pH 5, 7 and 8
are equal to 0.0008 h™"', 0.0009 h™' and 0.0002 h™ ', respectively. The soluble total organic carbon is mainly composed of
acidogenic products after 100 h, 300 h and 600 h for pH= 7, 5 and 8, respectively.
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Fig. 1 Schematic diagram of experimental equipment
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Fig.2 Temporal evolution of TOC increment
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Fig. 4 Speciation of carbon in the fermentation media
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Fig.5 Carbon speciation of VFAs in fermentation media

W 6 Fror, ANFEKRFKI pH 51T, FHEE
R0 = BERACBRBEY) oL, F5 A OWE. 455
2 & 4 FOPE 6 nl g, FRE S EAR N RS, T ORE R
BEAT 2 N HEAT T T pH= 7 &1F T, AR T 4R
AR, pH= 7 Fl pH= 8 S0 1] /b B A B
2.2 pH {EAATHLE AL I 50

W 7 B, w0 R A AR I T DR 2



5

=

85

B 995

O I'wF N Zn7

S
=
=
=

100
(a) |'|Il 5

80 -
60 -
40 -
20

0

100

8 (140 0 10t 4 3 /%

////W/V//////%
7

T

|
i

0%
D

|
i

N
A

>
%
!

(b) pII 7

R0
60
40
20 - \
\
0

100

110 )0 2 5 B 4%

WM/ WM
U
W

Vi

-

7z

{c) pH- I{
BO

60

T

40

3 11 WG 1 7%

20

W/’
Z%%?/
7

S
\

6 BREERERE P Ay S

Fig. 6  Carbon speciation of alcohols in fermentation media
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