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FEE: N TIRTE CaO FALEEXT A (VE) PRETHA G, R 4 FASIR i &
70 CaO Xt VE #HAT IR A UL EE, JFH% T CaO WiAkLHE /A VE HIRAHMIERE. S
S5 R CaO TRALFRRESE = VE HAfEYE COD &=, MRAHERIRMEN S &E, NEEt
AT B S BT EEAl . 24 CaO Fi& 2y 3%, ki KA R & 5(229.8 #6.3) mLlg, B3E &
THARA . HAh, CaO FHALEE VE 450 o H ke AR FR 70 B v AL I 1) SR 0L T+ . CaO B
e R PERRDIR (VFAD IR, 24 CaO 7l Jy 3%, VFA i KA 2 7y (964445) mg/L.
CaO THALERANIE VE sV [l A4 A 35 1 = oy A4 R i 2
KR JHETEE, REHK, Bk, XS
Study on Anaerobic Digestion of Vegetation in Ebb Zone Enhanced by CaO for Methane
Production and Its Mechanism
WANG Yuan-yuan QIN Xiao-jie NIU Lai-chun FAN Jia-gi

(The College Of Arts And Sciences Yunnan Normal University, Kunming City, Yunnan Province,
650222)
Abstract: In order to explore the effect of CaO pretreatment on anaerobic digestion of vegetation in
the ebb-flow zone (VE) for methane production, four kinds of CaO with different mass fractions
were used to pretreat VE at medium temperature, and the anaerobic digestibility of VE after CaO
pretreatment was investigated. The experimental results showed that CaO pretreatment increased the
content of soluble COD in VE, reduced the content of cellulose and lignin, and provided material
basis for subsequent digestion process. When CaO dosage was 3%, the maximum methane
accumulation was (229.8 #6.3) mL/g, which was significantly higher than other groups. In addition,
the volume fraction of methane in VE group pretreated with CaO increased with digestion time. CaO
can promote the accumulation of volatile fatty acids (VFA). When the dosage of CaO was 3%, the

maximum accumulation of VFA was (964445) mg/L. CaO pretreatment accelerated the reduction
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of total suspended solids and volatile suspended solids in VE.
Keywords: Vegetation in ebb zone, Anaerobic digestion, Methane, Calcium oxide
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i RARFEFH AL, 5%IK CaO FilkbH 3 d J5 A1 ™ 4T 136.8%. [FIff CaO FiAbEE th
B T A5 JeiE A BER . AT CaO THARFE X 474k 3 S 2% & &A% i 1) VE H A0 R ey
BEAHART . EHART TR VE NEMEL, AR, 24ethaemn CaO ATALEE
FB, RIT T CaO WIFER) VE PREVHALHIFENT, 708t 1 CaO FilAbHx VE WAL AR H ke H
R, W RE, ERIERITER (VFA) SEMFAetk, LUy VE IREE T EOR SR
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1.1 SEEGHP AL

AHIE T AT I VE BUE SRR BEH Bt i, o VE BB BN 2 1-2 cm, 48
Jaid 100 Hif, REH VE 5aliFKig 2/1 LeBNR-G BRR . B tEis Je B 3 257K b 2R
J T PREHAGHE, B RS RS YR 200 H iR ], VE AR5 e B ERIE AR 1 TR,

2= 1 VE KAiAhT5 e i) 1 2L

Table 1. Main characteristics of VE and inoculated sludge

JEOR) MIEE (TSS) 1% $EKRVEFEA(VSS) /%  Fa4EERI%  THE%  KEE%

VE 89.545.3 80.344.2 2.140.2 26.3#1.3  16.3#1.5
E2 1 LN 8.542.3 4.140.9 / / /
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ARSI R F S ae A EONE A UR AR I v A% (B 1), A RARDN 5.0 L, RNEN
BEHUECRESS, FdiEH 0 150-180 rimin, b4, [BAE F T E AR E T A
. WAL BB KIS nHhhe B S E(35H) C, BN S RREE 45 d,
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Fig. 1 Diagram of anaerobic digestion reactor

1.3 LR E
1.3.1 FiiAbHE S5

AT R A TAL EE Dy CaO THALER, &5kt VE SiE %08 0, 1%, 3%41 5%H) CaO
L, TALERmE SN 3 d, A HIE VE kR T iEMYE COD (SCOD) , 4%, K
JRE, FRE RSB HE CaO THANER 7] & 5 T AL i ]
1.3.2 P23 1R

AW FEA[FFR B CaO HikbHE 3 d j5 1 VE HEFSRIBEIHA, VE S5 AR L
P 101, AR EEEE A Ay Az A T IRIE A ((354)°C) |, VHAAILA pH T iR
11 2.0 M NaOH &5 HCI £l 24 7.040.2, T H AL FEANF ] pH.
4 SR 5

TSS, VSS KA E R IENE, F bR Rzl ®, a6 A 5 GC2010
plus (i) , HLEille SAHEIE % F: Gk TDX-01 BBE7A, HiR 50°C; MRill# N
TCD Al as, KR EZ 100C; #FHAOV®E T #EFEE 1 mL, WFERSTA 5 min. VFA F
LEACK, W, TRIKE, VFA FE R EEENE, BNz R e



HWEAYE A DIONEX U-3000, faiffE75 4 ZORBAX SB-Aq (A 150 mmX4.6 mm, Ef%E5
um) ; VishHHECH]: 1% 8. 99% 0.02 M NaH2POs. i pH % 2.0 (HBERR AT & faifkisfT
A FBHAFE A 0.5 mL/min, BEEEARRUN 10 ul, AR 30 °C, FAME IR KA 210 nmlel,
COD J SCOD R JH HE AR R HIAN E, SCOD HIPZE #iid 0.45 pm JEE .
2. R
2.1 CaO THALEX} VE ¥ il 72 1) 5 1
VE TGN Z RIZRBBRARAAAE , AN AR T AR T 77 B e ol B e i #E00, i
CaO THALHE R E GBI IR AN A LA R R . il 2 fos, &40 SCOD & &1
B E 28 BT, 24 CaO #InESA 0 i, SCOD f& & M4 #1(1025452) mg/L iZ#i Tt
%Eauw%mwu&mDm%MEﬁﬁﬁwmﬂammmmméwoﬁﬁ@ﬁ%ﬁﬁam
SRR . 24 CaO K INE N 1%0, SCOD K i B ik B 31 T 155 & 48 h 1) (1985442)
mg/L, AHN[) SCOD H4 i £ °4(20.020.3) mg/L h, 124 CaO HIFEHINE 3% 5%,
SCOD e k& & [FIFE T} 5 (2356 +106) mg/L F1(2451489) mg/L, #H 5 ft) SCOD 1 ins 243 5
H(23.740.3) mg/L h F1(26.4 0.8) mg/L h. CaO [HIFI=E H 3% N2 5%, SCOD & & M1 i
AR EALE, HERTREPRE CaO KN E Bz E ik fdm. LiRgEREY CaO
TALFE A i B & 1R W VE AL FL/A R SCOD &5, H CaO M fEiE N 3%.
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2 PALHE Y Br SCOD & &AL
Fig.2 Changes in SCOD content during pretreatment phase

VE 1 E B BA NI 4R LARRZR(EE 1D, CaO FALHENT VE TAb A & o 47 4 3 Kok
RS ENE 3 Fros, HIE 3 Al 4ER MORBUR SR R BRI N EES. 5
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Fig. 3 Effect of CaO pretreatment on cellulose(a) and lignin (b) content



2.2 CaO TRALFLT VE T8 A1 5 H e = & 11 5 1)

Kl 4 %t CaO TRALEX VE WALAR R e H =2 sem, Wkl 4 fios, £/ 5d N, & XM
e B B SR T R, PR AR IR S R R T A RT A ML AR . 2 CaOo RN 0 B
e H 7= i e KAE £029(68:.3) mL, TER 5 (S 8] Py F e H 7= oo i BRI 4 - PR, HoAR e
I H P2 8408 15-24 mL. 24 CaO F& N 3%F1 5%i, Bk Hr= i KMEHBIE S5 d, By
A A(9144.2) F1(9443.6) mL, ‘2% =T CaO #& N 0 4, #i# CaO TiALHEE S | VE JREAIH
AR R W b =& ERE S RVEAGI TaI Y, Hobe H P g Wb, —J7 & T AT# CaO T
AEFRFL R E HDIE A RE, 50— 7 T BT I A R = AR BRI =) NHa*-N R B i 7=
Be it T . CaO FlAb PR Hr, 20-45d P HI b H 840y 32-65 mL, H. CaO #& 7y 3%Itf,
e H 7= 8 K o 2 e T HAt 4159 CaO THIAL B E & AR M IR B 4T A S B0 VE Hh e B A0
ARIRFEN 2B, MMINEEAAETE, s T BRBe =i Ji 1R 08 S5 AR FUm I T AL B0 A
FEIREA =SS0, [RIRE R DU T B At | RS FF PR 2R (10 5Bk, AR mal < & .
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Fig. 4 Effects of CaO pretreatment on daily methane production in VE anaerobic digestion
AR E O FGEAT CO2, M LETR AR T o5 10 1 70 5 B AE — e R S e
HEBE . WE 5 s CaO &y 3%N, WRESUET & A | et 4iH4k
10 d B, FELAT 2 L4 N(65.342.3)%, CO2 AT H 40 EL 41 8 (29.641.3)%, M4iHALES a1 A



30d i, HUEERT S B2 EETFE E(69.64.6)%, CO2 il (5 1 70 L 21 T 44 (24.641.8)%, i HFEHE
HAK R ZEK, WA G E oA E, 1 CO2 |t M. 7= H iy i Be A HLAa i A
FAL R H e S B COp, T HoAth 37 3% AU R £ ZHFE A WAL CO2 FoAERE R 4ERE H B4R
T = A BB T bt - CaO TRUAL IR ZH 531 h R e 1 0 2 B g0 e 2 B DR AR R v 7 PR oy
WA PE N9 o

it Y Co, 77 Wik

100

T T 1] Il T 1]
NN T ] NN
HK "K ng< Ha
| \ N
é:: 60 -
)
s
R
|'[[[40—
20 -
0
10 20 30 40
AiE)/d

K5 ARl B | o e e i
Fig. 5 Analysis of the percentage of each component in biogas

LA B H e 2 TE R B ML R ket RE . &1 6 #E— P JEoR 1 CaO TALEEXS
VE JHAL AR R BRI . R RE R IR TR s PR ii&ss, WM RESRITT
i 5 B A BT G = BB A — 8. 24 CaO Fi& N O I, F e s KA 3R 508 (142.345.3) mL/g.
M CaO ™ INZE VE JHMIE R, B R~ m R ERE. 2 Ca0 Fl&EH 1%+ E 2 3%, it
A 2 1R (201.946.9) mL/g FF 75 45(229.8 26.3) mL/g. SR 1M 24 CaO Fl it — 42 5 & 590,
F e i KRR B i1 T P 45(169.545.8) mL/g. CaO FiIH 1%t 3% 2tk VE PRAUH AL F A
FE, REZLEMT CaO MM g R VE WL RS T ANV S &, JFEME T VE PE4E AR
R, MIMEH AR . th4h, CaO FilAbEE RIS 42 m 7 AV 2R TR 1) Ca?*, sk
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Fig.6 Effect of CaO pretreatment on the accumulation of methane in VE anaerobic digestion
VE JRATE TR A R A =4 VFA, BRI CaO Tilkb AR 22 580 VRA FLER AR 2 5
W 7 Fros, & RNE T VEA & BRI 18] 55 SURI THE 5 B8RRI, 2 CaO &y 0 I,
VFA £ K= 8 9(615426) mg/L. TfifE CaO TiALH A H, VFA K& EEEHR S, HXY Cao
7l 3% A1 5%, VFA [ K7 520 5l 9(964445) mg/L #1(912446) mg/L, 73 %/& CaO 7
90 4 1.6 A1 1.5 £, BRG] CaO TilsbFRE B & Fem VE HL RGP VRFA & &,
HAHTFE T VEA (R85 RAE T A 7 B G o T B Ve AR A E . AT VFA & &llsr, 77
Fe it e AT REA I FTE AL R, SR e s RN E ], VRA B I A,
X EER BT b w X VEA BITHFE R T IR # X VRA IR &
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Fig. 7 Effect of CaO pretreatment on VFA content in VE anaerobic digestion process

PRAHNIE R ) — £ 2R R SEILA M A, Wl 8 s, 4 CaO Tikb#l)5, VE
H1 TSS K& VSS SAFE R FFEBE I E k. 24 CaO & A 0 B, TSS JE R 32.2%, VSS k&
RN 25.9%+1.3%. 1M 24K CaO HALHL )5, TSS K VSS i R 43 515 2R FIFEE g w4
N4 CaO & 1%, TSS A VSS Il F T £ 36.6%+2.3%41 26.8%+2.1%, .2 5T CaO
N0 KI5, CaO FE M 1%TH % 3%I, TSS K& VSS IE R AN, R4 CaO &
THE 2 5%I, TSS K& VSS i K EHK T CaO i 3% A{HA KT CaO 2y 0 4. CaO 7
o 1 A o A R HAT AT R S AR D AT — e R E
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Fig.8 Effect of CaO pretreatment on TSS and VSS reduction
3. &k
(1) R, CaO Wikt B &4 m VE RGP inmtE coD & &, H4 Cao &N
3%If, SCOD [ k& & T % (2 356+106) mg/L, SCOD #4hniE % 4 (23.740.3) mg/L h, W&
T CaO & A 0 41,
(2) CaO FRAEINIE | 2F 42 AR BR R MIFEME, =5 CaO HUNEDY 3%I, FALEE AR um 41 4E =
IR B 2580 8 (11.140.3)%F1(4.540.2)%, ¢ CaO &N 0 47K
(3) VE JREH FHERE % CaO HUALEERM, 24 CaO FilE N 3%, Hibem K™% 79(229.8
16.3) mL/g, & T CaO Jy 0 4l, M4k, CaO WikbEEFEE VE WA R VFA FIFL R,
N7 e T SR T8 AL W) o Al
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