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Abstract: The salt present in food waste (FW) can be transformed into reactive chlorine species
(RCS) through electrochemical pretreatment (EPT), which effectively facilitates the anaerobic co-
fermentation of wasted activated sludge (WAS) and FW to generate volatile fatty acids (VFAs). However,
excessive residual RCS may inhibit the activity of anaerobic fermentation bacteria. This paper
investigated the impact of varying salinity (3 g/L, 6 g/l and 10 g/L, calculated as NaCl) on the
solubilization of organic matters following EPT of WAS and FW, as well as the efficiency of acid
production during anaerobic co-fermentation. Furthermore, an analysis of the underlying mechanism was
conducted by determining the key enzyme activities and employing microbial high-throughput
sequencing. EKPT effectively enhanced the dissolution efficiency of organic matters in the mixed media at

lower salinity (3 g/L), suppressed methanogens, facilitated the enrichment of hydrolytic acidifying bacteria
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(such as Prevotella_7), and improved the acid production efficiency of subsequent anaerobic

co-fermentation. The optimal salinity of the mixed media was 3 g/L, and the maximum yield of VFAs

reached 2 259.33 mg/L during anaerobic co-fermentation after EPT, representing a 33.27% increase

compared to that of the non-electrochemical pretreatment group.
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Tab.1 Characteristics of wasted activated sludge, food waste and inoculum
KALE W/ W Ji/ .
15 H pH | TSS/(mg-L") | VSS/mg-L™")| SCOD/(mg-L") Lo T% i Ef" R A /(mg-1)
(mg-L7) (mg-17")
HF5IR | 4.40+0.05 16.17+0.12 | 15.37+0.10 | 2 645.99+52.00 52.29+2.60 2 006.76+57.60 48.59+2.60
P45 | 6.66+0.05 15.99+0.17 8.88+0.62 76.27+10.60 10.54+2.00 8.94+1.80 16.37+0.90
Bt it | 6.36+0.05 | 131.82+2.10 | 126.23+2.11 | 55 146.24+132.50 | 1754.27+16.00 | 39 904.85+65.40 | 361.52+3.20
1.2 BHEWLELR LT 4 A ALY 42 (Ti/Tr0,—RuO,) 1Y 8k 3 BH )
1.2.1 W b2EpiAb o B, WO R Ry 2l Bk A B AR, i 6474 12,0 em, HE

FL b 27 T Ak B S 2 L L 2E TR
B .2 000 mL e R ARG I FH: s 4 A%, W&l 1 s o
FL b T AR sl T R (AR F e, R R FH 4 7 AR
FL A S B2 I AR R FT SIS 4 SR W R ol R T TR

e 4 6.0 em P65, 0 em , AR EIEE A 1.0 cm, A
SEYGH 5V E 2 LR, SR RE TR RS 6 R AT
e~ T b AT B FETR 5T, A H Ak 2% T Ak 2 ok
P EEBTICRE , %3y 180 r/min.
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Fig.1 Schematics of electrochemical pretreatment
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K3 5IREE 1 mLAE 5 64T D RE LA 2000 5 LA 23
THAE VI REVE S5 4, TR X 55 14 R AE O RE R AR
SRR GRS I G SIS PR o SR E AT, I
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4 406. 13 mg/L, 24 i 4 10 /L i} SCOD | T} 5% B
5 BRAKAE A 53 I 876. 11,849. 89 .863. 33 mg/LL
L F+%1988. 71,1 067. 381 009. 08 mg/L; % fiff M4 &
5 4> 9 A 59,18, 72,07, 64.07 mg/L. Tt 3]
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A B TR A T A HLBT 9 2R BE R (3 AN
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Fig.2 Correlation coefficient of indicators in mixed media

with different salinity levels
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Fig.3 Effects of salinity on VFAs production, methane
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Fig.4 Effect of salinity on enzyme activity in anaerobic
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Fig.5 Effect of salinity on microbial community in

anaerobic co-fermentation
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(AR L 6. 47%) , HoAb S T (0 AH AT = B 45
UK T 5%) o Al WL, #hE  THE— E R B X
TR WA T TR, R R B R H Ao UL S R
B RCS & iy, AR 3 i RCS W] i L AR A 2
i 1R KR TR A TR AR X = B2, DA i e PR 4 e i T
RO T e & i RCS 24 /K e R A v 1% e

23l 14 dIRES L, S AP IR B LA T
B 75 Ak, X R4 S3-Blank 5 32 B 0 SR
Parabacteroides ( Bl U FT 5 J& , 16. 43% ) F1 U29-B03
(12.07%) , 325041 S3-EPT HhMi e F i i 5% B
& £, AR B | 3 2R Prevotella_7 (5 [ B
J& ) . Caproiciproducens (7> C. R 7 J& ) . Bifidobacterium
( W #F # ) 0 Clostridium_sensu_stricto_12 ( #3 F#
J& ), AR X B 3 BN 21.07% . 8. 52% . 6. 75% il
5.62%. H WX T, Prevotella 1F pH F4.6~5.0
FAET TR AR BOK AL E H AES O3 2 B, B R
FABR A L2, 55 VEAs 72" Caproiciproducens
FEZH5AIRNAE YN H, LR T RS
figs &1 Bifidobacterium $J@ T Actinobacteria , V] L)
FeRERERE LT AE R SO0 Clostridium VR —Ff
IK it TR L TEK K AL & AN 15 TR AR
EEAEA" . KR4 S6-Blank H 5 AL
Clostridium_sensu_stricto_12 ( 18 % J& , 8.74%)
Parabacteroides ( Bl UK H & , 8. 19%) , 52 56 2H S6-
EPT WAt 3 5 J@ 3 % N Bifidobacterium ( XU FT 7
J& ) \Prevotella_7 (3% [CTE J& ) Al Veillonella (=5 5 [GER
R ), A X 2 i O 18.55%. 16. 56% Al
10. 92%, JEERE R 6 o/ L B TR A JE R A 3t 4 i
J K i Al T e )RR O 2 A R L (E T RCS 5 i
BT RN T UE W AR RS R, A P R R SRR A2 R
BRI T AL S VEAs Bl

g5 b AR 3 of L TR A i 20 Ab 2 T AL 3

Ja AU FIF WA & F 5L Firmicutes , 38 7] $& 57K
iR AL 40 T 09 = B (AN Prevotella_7) , AL 7= iR 2
HET AR EREE N 6 o/ L 1YIR A BE BT AR HL AL 22 T
AbFR S BR B RCS & iy , Bk & 4 1K iR Ak
B AR E B T I E s ORI T A AL o
5 VFAs &8

3 %t

© X TR A T5 Ve~ o by R A SR, R
55 fb 2R AL HLUS AR B RCS & B L5 E A 61, R?
40. 98, 5% B RCS WA i A HILBTE 3 IF8 757 pH , 2
HWA R AT AR . AR ER B (3 o/L) B
A A T 2w b A T A BRI A T A ML
AR, AT A AP AT I S PR 2R 1 BORE LR TR
PREAARETE 7T 2 0% . B AR B2 (10 o/L) EARREAR
IR G I P A AL R 1 B 5 R R
(s ffe 1 2 1 5T s R /b

@ TG e~ ot b PR A FE T A R AR
H3 g/L, VFAs 77 it fie e iA 3] 2 259. 33 mg/L, AH LR
AL BEAH 2T T 33.27%, K fift . LR A N N ER &
SR DG it 1) 335 P B e T H 6 T P B T R, G
SHEE I P 1 PR R AR Ak A SO AR T TR A K A A
VEAs & Ao R E (6 o/L) FTR A 36 0 K i 7=
T A DX it 175 A LU X BB A T 5% ~ 10% , ASF) T
IR R TE IR -

B HERERIE - ERE LR T MY
Pl 35 5 e b WAL B S RCS &5 i S 5 1E AH G
P, 5% B RCS A F) T8 i IR A0 % e Ao 2 Pk i i 1k
WA, N3 o LAYIRA LR ER A LB G
oK TR AL H 1] (U Firmicutes 25 ) AHXE B 2 Fl
FHECXT HRZH T T 24. 28%, {H it 5 RCS &t 4>
20 235 R R ) i A ) R PR ek
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