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Effect of fermented sludge on short-chain fatty acids ( SCFAs)
production from excess sludge
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Abstract: To enhance the production efficiency of short chain fatty acids ( SCFAs) in anaerobic sludge
fermentation reactor, sludge from another stabilized fermentation reactor (over 90 days) under pH 10 was seeded
into the reactors to examine its effect on SCFAs production. Two sets of experiment were designed to investigate the
SCFAs production with/without seeding sludge under pH=7.4+0.2 and pH=10+0.2, respectively. Experimental
results showed that (1) under same pH condition, the maximum SCFAs accumulation with seeding sludge additive
increased by 4.9 mg COD/g VSS (pH=7.4£0.2) and 16.4 mg COD/g VSS (pH=10+0.2) respectively, in
comparison with the control reactors; (2) with two reactors with seeding sludge, the maximum SCFAs accumulation
at pH 10+0.2 increased by 146.2 mg COD/g VSS as compared with the condition of pH=7.4+0.2; (3) the
maximum SCFAs accumulation at pH 10+0.2 without seeding sludge was 129.8 mg COD/g VSS higher than that of
pH 7.4 +0.2 with seeding sludge. Overall, seeding sludge improved SCFAs production efficiency, meanwhile,
seeding sludge under alkaline pH could play synergetic role in enhancing the SCFAs accumulation.
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Tab.l Characteristics of sewage sludge after sedimentation mg - L™
S8 TSS VSS TCOD SCOD SCFAs Protein Carbohydrate
M 7 345.8+372.1 6 603.8+333.2 9 732.6+£283.5 27.6+12.7 21.3+4.7 5002.8+103.1 770.7+53.2
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Tab.2  Ssequence information of primers for PCR amplified

5l % ¥ %
338F ACTCCTACGGGAGGCAGCA
806R GGACTACHVGGGTWTCTAAT
%3 Illumina Miseq JIFFEIEE
Tab.3  Statistics of sample
Sequences OUTs Bases/bp  Average length/bp
27 125 459 11 824 091 435.91

13 :OUT 4 Operational taxonomic units, FH{E7KTEH 0.97.
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SCFAs production from excess sludge with the fermentation
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Tab.4  Phylogenetic classification of the 16 s rRNA gene sequences

(relative abundance>1% at genus level) at SAFR

Phylum Genus SAFR/ %

Firmicutes Erysipelothrix 7.31
Bacteroidetes Paludibacter 4.96
Firmicutes Tissierella 3.59
Verrucomicrobia Prosthecobacter 3.57
Proteobacteria Alcaligenes 3.47
Chloroflexi Anaerolinea 3.34
Chloroflexi Leptolinea 1.08
Proteobacteria Thauera 8.97
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Fig.3 SCFAs production from excess sludge (ES) at four reactors
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Fig.4 Soluble protein release from ES at four reactors

il i
v
il B
dN 1
dN 1
1 B¢
dl U
7l B
dN 1
1 N
dN 1
dN U
dl H
dN 1
1l WY
il

i

f
il v
ni
N 0
N
Ha 1l
Ul A
N
N
i

{1
1l [

1

2

ril (1)
13 14

it
i
AN
m
i
A
il
il il
(il ol
6 7 8

rl vl (1)
5 9 101112

101
[ H#CCRME, pHANE) - g 2#CFA FIE, pH AN
3#CCRNE, pH = 10) [ 4#(fi g, pH = 10)

8 -

Zh/(mg-g)
~

g
/
/
/
/
f
i
/
i
/
i
/
/
/
]
/
/
3

o i
N 7
il

L (N [
all (8 [

o [N Ol (]
a1
(N N T

6 7

45
t/d

ES5 4ARNEBTERESENERE
Fig.5 Soluble carbohydrate release from ES at four reactors
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