%40 5 H1 E 4 K HE K Vol. 40 No. 1
2024 41 A CHINA WATER & WASTEWATER Jan. 2024

DOI:10. 19853/j. zgjsps. 1000-4602. 2024. 01. 014

CaO JNNBFES ZVIsk i SHERNINR SN

R, T om, NAEF, HB4E, BKEE, T EHN
(FTMRF FETFErm, TN T 550025)

B OE: BERERPEEEMREAE, S FRRBGI KM, AR A AR IR R BE A
AR, KA i BAL A (Ca0,) TRAL 22 fo ik dn B 44 (ZVD) 485 ok, AL E T, 4R AN,Ca0, TR
AL PR R AR A A E H 0.05 g/gVS, AR TR ZL AT 8] 4 24 h, FRAL 22 UG o g g 548 3 T 300.06% , 7 %
PR G Fide 5 e R ES> AR Z T 2872 1.9545, &3 o/L#h ZVIE R A= 4,8 % 368.92 mL/
eVS, 8= G4 5 T 95.92%, B F420 Fo i F A5 4K 2 (ETS) B4 7142 & T 46.93% 42 105.13%
CaO, TRALFZAR 3 T ARG SR, ZVIR B T A B T fe Al L BEE L, Ca0, AL 2 fo i m ZVI 48
B T R AR B A B BT BB R B AL T AU

X ABEE; wiE; TRAL5(Ca0,); EME(ZVI); KREGHAL

FESES: TU992  XEkARIZAS: A XE4HS: 1000 -4602(2024)01 - 0090 - 07

Enhanced Anaerobic Digestion of Greasy Food Waste with Calcium Peroxide
Pretreatment Coupled with Zero-valent Iron
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Abstract: It is difficult to degrade grease in food waste, which easily leads to the failure of
anaerobic digestion. This paper adopted calcium peroxide (Ca0,) pretreatment coupled with zero-valent
iron (ZVI) to promote the anaerobic digestion process of greasy food waste, and the chemical consumption
was optimized to achieve a better digestion performance. The optimal dosage of CaO, pretreatment was
0.05 g/gVS, and the optimal pretreatment time was 24 hours. After pretreatment, the degradation rate of
grease was increased by 300.06%, and the concentrations of soluble protein and soluble polysaccharide
were increased by 2.87 times and 1.95 times, respectively. The addition of ZVI with concentration of 3 ¢/L,
increased the cumulative gas production to 368.92 mL/gVS, which increased by 95.92% compared with
that of the blank group, and the activities of coenzyme F420 and electron transport system (ETS) increased
by 46.93% and 105.13%, respectively. Ca0, pretreatment promoted the degradation of organic matter, and
ZVI improved the system stability and related enzyme activities, indicating that the CaO, pretreatment
coupled with ZVI effectively improved the gas production performance of greasy food waste in anaerobic
digestion.

Key words: food waste; grease; calcium peroxide (Ca0,); zero-valent iron (ZVI); anaerobic

E&TH: SMAFEEERA (GAEH(2019)535); —R&#EETIE (K22-0114-065)
BIEESE: £ E-mail: wwang7@gzu.edu.cn

- 90 -



www. cnww 1985. com

AR, 5 1 CaO, TAAL FLABA- ZV1 5% AL A i 5 BT 35 3R 20K 1L

%405 F 1

digestion

BT (FW ) S8R s 30 T A% 7 3% B4 AR
JE I T AR ) (MSW) i 22 B . BEE
I E A BEKOF A4 R N AR R KRR ) Y
MCAR | 8 ot iy 3 1 7 e DA R SR T AR R )
BB AN . PRI ER S SR 441 (FAO) 4t
T, B AT AR ARAR = AR B R B B I 2R 16X10° ¢, T
T3 2025 4F P2 AT 3k 25%10° 12, 48 Jit by % 0 K
M AR R AT R A B A T R — A R ) R
M F I EA AP & K& & SRR A, R A
T el HE T A5 A% g ik 3y =X o 1 e b R UK I
PR G RS (AL, 25 AR 1 R R R P iR
B BT DR AR T AR T P AR VE T AR IR ——IE R
S G 4 BRAN W 4 0 RE VR 5 2R VR BR T LR
T YR K A AR B (R i

KERHNREARSN SR, A
22.80%~31.45% (T 3&) Z [a] . REJE L frp
MR R =SS fE N 1 041 LikgVS, W28 T & 1 %
(480 L/kgVS) Ik /K kA9 (370 LikgVS)'™ . g
B 7K it 7= A BE NG 15 R (LCF As ) IR [ il 22 18 B K He:
TR, B 7 G0 0 240 B e - BELAS G A= 4 5
b S5 2 A, AT 52 0] B— 4L A 1 7 F e 20 R, e 2%
SEIRAHEAR R, LAk, LCFAs 23 i R A
YRR IR RS . BB, Al £ 5 i
B T 3R AR T AL T AU RE B R T i R 1Y
TP

i AL S (CaO,) & —F [A] i 2 AT S Ak P Al
Bk A AR . R T IR AR B ER IR T
[ A 2y A BRI V5 G ) 2 R A AR B T N
HI™ . Wang % & BUF] F CaO, Wil Ab BEEE & 1 1%
PEVG e (WAS) IR AH AT FR (14 7=k BE L 2 Ca0,4%
JnE R 0. 14 g/gVS I, WAS ) 2 FH 1 Bg 7= 3
146. 3 mL/gVS 13 215. 9 mL/gVS, Zhu 2510 E 4
Joif 357 3% 2 % 2 2R AT Ak B BB AR i CaO, AN
REARA , PR SRR T 26. 8%, BTl F420 1% M H 2%
FIZA4E R T 149%, WF52 3R WM CaO, i 4b 3 AT {2 i
WAS HfERE A DL R AR T4 & it e s ik
PERR IR (VEAs) 7= 3% (H i T 7= P sl A R,
VFAs (/A G T IH R R, Tl 2R 50 ik
JERILEN G . I, R S EE ) — R w7 i

ORI i i 22 9k 3 70 A ok R 1 ) ek 2 fie DR ST A
Z YL R AL, i i be = i . kU RAE N
PRAECTH A ol A 0 2R S0 P b 5 I RO U 3R, B2
ey A fole A 0 ) A B0, ST B A R R 4
Fy e ik A 2R G W0 o 1B, AT LA @ VEAs B TH #E
AR

I, 2 # R T CaO, Tl 4b R A Z 4 2k
(ZV1) SRS AR i 5 I S 3 PR 40T A 7= <07 T
A RTATPE A R . SePRAl T AR EE CaO, T3
Ak LGS i i 9 A 3 e A BIL S figk B 5 i), LR A
CaO, Fe L WAL BLAC1F R, 4R T CaO, Bl A BHL 5 B3
ZV RS B WX 75 i Jo 3 PR SR AL M RE Y 3
Wi, FE oA 1 P R A FHALER

1 H¥AF ik
1.1 ERS5EMHY

H T B W 10 2 o iy S 4 O % ELME LA 4y
A, 5 e 2 06 R R B T A B Ay i v S 0 B al )
A RE  AWFFE T T B AR RO s I A T
(ENNAEER RV TR S R R Y R S NN
(25%) M 2% (13%) . A (18%) . 13 (20%) . - &
(10%) 91 b (10%) FISLIE (4%) ALl MR Z
AR SI2 00 A L T S b R P IR R 15 /L TR
T A LTI LR RAR /N T 3 mm 5 B BT
4 COKFATRAT o FEMP 5 IR E ST BB X 5 K Ak
BT BRI Ve b - B R A OBORL ) B fe T
1536 CHAMF T YIML2 J8 o 48 5T b A4 M i U2 14
HALRES LR 1(TS VS AT BT 1) .

F1 BEERKREWSREAOBLEESH

Tab.1 Physical and chemical characteristic

parameters of food waste and inoculated sludge
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