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Abstract: To enhance the acid production efficiency of sludge anaerobic fermentation, based on the established evidence that the
inclusion of syngas improved waste activated sludge (WAS) fermentation performance, this study investigated the effects of different
chemical pretreatments combined with a syngas-mediated WAS fermentation system. The results showed that the free nitrous acid
combined with peracetic acid (FNA/PAA) experimental group had the highest production of short-chain fatty acids (SCFAs)
((5520.20 £ 204.99) mg COD/L). However, the FNA/PAA group exhibited only 50.4% and 35.8% utilization rates for H,and CO,
respectively. In contrast, the TAP group demonstrated efficient utilization of syngas, with Hoand CO utilization rates reaching 99.8%
and 95.8%, respectively. Moreover, the production of SCFAs in the TAP group achieved a significant level of (4663.67 + 163.86) mg
COD/L. At the same time, the three-dimensional fluorescence spectrum showed that TAP group had better extracellular polymer
stripping and WAS lysis efficiency. TAP group also enhanced the enrichment of acid-producing functional bacteria in the anaerobic
fermentation process, and significantly increased the abundance of Firmicutes to 59.0%. In addition, Romboutsia, which can
metabolize acetic acid, ethanol and H,, accounted for the highest proportion in alkali pretreatment (AP) and TAP groups (19.2% and
21.3%).
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Table I Characteristics of raw waste activated sludge
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Fig.1

Variation of SCFAs production(a), acetic acid production (b), pH value (c) and SCFAs component (d) during different

fermentation systems

R IR R WA 2R UL A A 2.H, 1R
AN L 5 B 5 B R R R Y,

ARSI 2 0 T B B BRI 35 JU O AP 4,
SRR A R R 10d, 5B A R 5T 4 T HE.



2580 doE R

B R %

45 %%

SRITXT T FNA/PAA 2, 3t 2 &S 40 TR B E(0.20+
0.02)bar, 7] fig T~ A& e b Bt 7 A 3 o &R B
BLETHE R B 345.CO R CO, 1F M52 A
R S, 2 5 B A 7k .co ke
R 5 A AR — 8 TAP 41 CO W FE i MR,
M FNA/PAA 41 CO 43 FE e A 4EFF4E 0.26bar,iX 1]
BE TR b 5 B SR TR I P AR AR, 7 7 FE e 1
PR pH B FRAG A 550 38 B 19 4 A A 1 R o i
HN.CO, 73 Fe AE R AT I PRI PRI, FNA/PAA 41
CO, W FEH R 5 P, JLIR & PF/SF. AP. TAP.

Control Wb I K T A4« 28 L 2% 78 2 ()38 J| ) S TG BR )
77 LR VR, [R) B T Ak 34 S DRAAUAE P e it 2 %
KR T B S A AP 5 & COL 20 i T-F
Fa. DL b gh R W] FNA/PAA TiACPE B A B T K%
FEAE R B SCFASs, (H R H A g ) A3 53 X
NAMR S REAARRN;N TAP 4L feH 2R H &
S, HAR R AR R B D HAA AN ] M SCFAs 7~
AN, AT R 25 T FE G R S5 TR 2R W) o3
it M AR B Bt ma () pH B R AW 7 Y e 7 1Y)
.

—Q~-Control
—O—AP
—V—-TAP
—A—PF/SF

@)

CO 4 I& (bar)

e
'S
T

g

S

CO, 7% (bar)

[ (d)

B2 AR R AR

Fig.2 Gas changes in different fermentation systems
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anaerobic fermentation to produce SCFAs
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Table 2 Comparison of anaerobic fermentation efficiency of syngas sludge with different pretreatments
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Fig.8 Mechanism of anaerobic fermentation of syngas sludge

with different pretreatments
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