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Abstract: In order to investigate orange residue essential oil (EQ) toxicity to orange residue and
excess sludge anaerobic co-digestion system, effect of EO on specific methanogenic activity and toxicity
inhibition of the anaerobic co-digestion system was explored by changing EO content in the co-digestion
substrate. When EO content was 550 mg/kg and 750 mg/kg in the toxicity tests, it had certain promoting
effect on the anaerobic fermentation system, and the cumulative gas yield was increased by 16. 8% and
21. 1% compared with that of the control group. When EO content was 950 mg/kg and 1 150 mg/kg, the
anaerobic co-digestion system was slightly and moderately inhibited, and its cumulative gas yield
decreased by 39. 1% and 49. 9% compared with that of the control group, respectively. When EO
content was 1 350 mg/kg, the anaerobic co-digestion system was seriously inhibited, and the specific

methanogenic activity decreased by 98. 4% compared with that of the control group, and the gas yield
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was close to zero. Toxicity recovery experiment showed that high EO content (1 150 mg/kg, 1 350 mg/

kg) produced certain physiological toxins to microorganisms in the anaerobic co-digestion system and

coenzyme F,,, content was significantly decreased. As

was severely inhibited.

a result, the methanogenic activity of the system

Key words: orange peel essential oil; anaerobic co-digestion; specific methanogenic activity ;

toxicity

TRIAHAF 214 500 x 10° i e, JEok 2
NG 3 PR SRUBE TR 5 590 S5 51
K B B R O AL 0 R
i B TN A SR T R il S o
BT 3K SR UL, 2505 R 2
SSURIV SRS, AT 5 M6 A DU & B 5, L
FATERIOR ORI (B0) . E3% > KR, B
R 3 it AL O SRR 0) 12
FEAE 0. 75% ~1.05% I, K KB
TN 92% ~93% .

SRAL A1 R P R o 0
IE 0% L1 1 417 K e DR S
S AR R R B BT
PR REREHAR DR Z " BN HL
B R AL 2 PN R (VFA) oK P
(CH,) SRR 0 107 LS o — 541 0
S AR (U (R 2 B K A SR
HAE) 5 5 SR PR SRR B B A — 2 7
BE L WRR A RRE T o AT RIS (5O
(12 B2 41 ) FLAT I 6 5 0 K R £
FI L Ruia %) B SRR SRR 1 IR
WL RE 1C,0 5 423 me/kess T LA — LG
R, TR Bt 15, 669 ek
Demetrio % X" B2 1 H R 12 39 0 1 5 1
PRI HCHERE 25 SR T), A HLEURT 4 1.0 gVS/
(L - d) \EO VKFEJy 47.6 me/ (1. - d) i, i F 7

i A LA 1,98 gVS/(L - d) (EO ¥k
9 88.1 mg/ (L« d) B, PRAEIH b i 74 52 2 &8 3 30
il AT 2.5 gVS/(L - d) (EO ¥ Ny
111.2 mg/ (L« d) B}, PRATH A 72 52 21 58 24 .

HHIT, T8 JORS 1 i DR A AV I SR
AFFEMITCE A GE . 5 BRI, K ERE AR5 e
AL BRFNGE B R A 15 7K A BT Il A T R R
U, BE B WETE T AN [ HE RORS v 8 %) 1 s 5 9 4 05
VDAL S s n sz, DA R J5 S i il 5
TR AR T TR PR R S R o
1 #M#E7r &
1.1 SBa#H

SIS RS SR 7 B VL P 48 5 p b DX ) A4 2
o B R SO IS B SR R BRI SR IR B R,
SR JE NN S i 1 1 28 AR K R B O, PR —
B 70% 1 LWL BRI R gk B T 4
CUKFER o T4 IR A B F5 KB e 4
W, AL 1 mm G 8, #0024 h 5 5 R B
WA T 4 CUKFE& RS e R & 0 e % IR
AXEFRIE TG K TG . 18 BORS I 35 & i
AR A R A\, KB 080k 95% . R .
TR I Fpe F 4 e R A R A S
B 1, 1 A, 06 SR vk, A AL & i
5 95% K AR 1. 67 o/kg il S5 RIR S
Ja pH {5 2 H ¥, 58 &5 M e, H TCOD A
SCOD & &t & 1840, v LAAG R e ik = e 2 e ad

®1 ZEMRERFE

Tab.1 Parameters of experimental material

I H iR S RlIRERTS R RIS REIRY)
pH & 3.40 3.50 6.76 7.02 6.90
KR/ % 98.30 98.50 91.70 97.10 96. 60
TSS/(g- L") 21.63 21.18 90.51 29.07 34.50
VSS/(g - L") 20.53 19.63 37.10 19.10 20. 00
TCOD/(mg - L™") 46 000. 00 38 000. 00 44 800. 00 19 733.33 38 046.33
SCOD/(mg - L™") 26 500. 00 24 000. 00 23 786.00 133.33 13 600. 00
EO/(g - kg™") 1.67 0.02 — — —
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