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RGBT LA K H 4359 2009 4 5 H. 8 ARl 11 H
KBTI RFE TR, 708 M5, M8 il M11
Fooro BUFERE, BGRB8y, Sl T (KA
20 cm 247 JafiH e R R I ET IR AR K PR A
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PERMERK (VS) hy 52.85%. SCH M & A4 A
TR E o L.
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BN 0.8 L Zidi. #AbFEf BN 800 g, WURHALLL
Bk HACKE (LLTPt) 48 g, 7576 400 g, HI7&
TR IR A8 R N 45 N T IOR S Ot 22 30 T 2
6.0%. RIGIEAMKT TR N AT, WERN (35+1)C. &
KBRS N ds, il S N o N IR S), LA BR R
WA 2 B ROk e ARG R P ORI s A DGR bR

D DHEK (A NaCl #0 S0ERES LR, &
HsE PS4 2) KM GC-2014 S (B4 40 /7= < i
WS (TCD Al ge); 3) WAL pH {E RS2
pH il (METER 6219); 4) ¥ itbii&E 4C T
12 000 r/min .0 20 min J&, HCEIE#IS 0.45um JEME
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WP 1 428, SRR U L7 i
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HAEKFREL X050 0 -

M5= Q9.6H52.6028.7N

M8: C34.2H54.9028.4N

M 11: C101.7H179083.2N

M5, M8 Fl M11 (WS VS50 5l hy : 764.75 mL/g.
832.97 mL/g F1 834.28 mL/g.
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Tablel Dataof elementscontent of S. alterniflorain

different growth periods %
Ab C H N o
M5 40.30 5.97 1.59 5214
M8 43.94 5.89 1.50 48.67
M11 44.46 6.52 0.51 4851

AN B AR BB R PR (R 45 R LR 2, iT LA
o, BEEAKIINER, FARe R ERA. CING
N Lf o F AR R T I N, A 4R R R
FERVEIE PR B SN, R B KR R LR 5 =
B, X BRI TN LR 4 PR TS I AR —
HACKF R =83 . — Ak, BREMAEDE
HIFCIN 4§ 20:1~30:1, 5 A4A 8 A4 Kkt H AL
KE CIN 43590k 28.73 F11 30.30, FEA /L R
BTk, 11 H 4 RUCH) B ARKE CIN =ik 93.12, 1K
T IREM A I G R o AR 3 A2 AT 4 SRR 4
IR — KBRS, T A ER 1 4 i 5 2 14
(M, 78 R R B R L AR, Rk, AR
TG T IR PR A R R, ROk T
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Table2 Physico-chemical properties of S. alterniflora at different growth periods

R RGN RN CPERM ARZEM  Nal(mg-kgd)  KU(mg-kgh)  C&Y(mg-kgl)  MgP(mg-kg?)
M5 84.45 28.73 32.96 26.56 5.60 47 593.20 16 812.99 7521.62 5819.87
M8 92.27 30.30 29.65 34.25 5.84 14 349.09 9 034.69 3098.38 3485.23

M11 94.41 93.12 30.71 34.34 6.23 16 064.34 6 715.70 3374.58 2985.98
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M8 Fll M11 H Na'Jii #7340 5) %l Jy 47 593.20. 14 349.09
F116 064.34 mg/kg, i THAL 3R EEE . —EH
B K. Na'. Ca Ml Mg? IAEZERT REME Wit A4
VBT AT R, A & i 14 3 a0 R R
P A, I A S B0 kM,

T Gy AT X B B 0] DR AR R IR T B BT 5
W, R IHAE—SSER BT . B R I R T AR
B )X e 4 R 0 3R A DL TR S N IR AR IR
rhr, R DR ARt X A TR R SR ) ) R R o A
6%~ 10%it, A LAEET H R R T K\ Na' Ca* fil Mg™
R FE VG, M5, M8 FI ML Hh K™ [ it 94 i v [
43514 1 008.78~1 681.30. 542.08~903.47 Fl 402.94~
67157 mg/L;: Na'f¥) i & ik £ 6 [F 4 ) 4 2 855.59~
4759.32. 860.95~1 434.91 1 963.86~1 606.43 mg/L; Ca"
[ J e YR L 3 591k 451.30~752.16.  185.90~309.84
I 202.47~337.46 mg/L; Mg i 5t &k J2 8 23 51 A
349.19~581.99. 209.11~348.52 F1 179.16~298.60 mg/L .
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Fig.1 Changesof daily and cumulative biogas yields during
anaerobic digestion of S. Alterniflora
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Fig.2 Changes of methane contents of biogas during
anaerobic digestion
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Fig.3 Changes of pH values during anaerobic digestion of
S alterniflora
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Fig.4 Changes of organic acids during anaerobic digestion of
S alterniflora
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Table3 Changes of cellulose, hemicellulose and lignin of

S. alterniflora obtained before and after anaerobic digestion %

S S S AR
sl
RN ORWE OREEG RS RN RWER
M5 32.96 34.87 26.56 12.41 5.60 26.93
M8 29.65 35.39 34.25 24.17 5.64 18.84
M11 30.71 34.33 34.34 33.54 6.23 14.00
2.2.5 XHEATHER (XRD) 947

AR AR I A KR PRA R BRI S 1 X S i o i
LRYTERTI O 20 =22° T AT — R VAR, IX A& 002 /i
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AN TR) A A ) T K B R A R I T S 11 4 o e A
Cl W& 4, 22 28d W REAHALALTL G, # AT 25 40 B2
o8 Cl MR A TR RN, RRFEAEA, HEKE

F4 FREKPERKE Crl RELBHTFEHTL

Table4 Changesof Crl of S alterniflora before and after
anaerobic digestion

Crl
B K
odizai) KRR
M5 0.6115 0.5447
M8 0.6558 0.6222
M11 0.6208 0.6307
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Characteristics of anaerobic digestion and physico-chemical properties of
Spartina alterniflora at different growth stages

Chen Guangyin'?, Zheng Zheng**, Chang Zhizhou', Luo Yan?
(1. Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center, Institute of Agricultural Resources and Environment,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2. Sate Key Laboratory of Pollution Control and Resource Reuse, School of Environment, Nanjing University, Nanjing 210093, China;
3. Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China)

Abstract: To assess the physico-chemical properties and the anaerobic biodegradability of S. alterniflora harvested at
different growth stages, a wet mesophilic anaerobic experiment was performed. With the extension of growth period, the
content of easily biodegradable organic matter decreased while lignocellulose content and C/N ratio increased, moreover,
lignocellulosic structure became mature and the crystalinity of cellulose decreased which made the biodegradability of
S alterniflora decreased with the growth stage. However, the metal cations content decreased with the growth stage, it
meant that the possibility of inhibitory to anaerobic digestion was decreased. The biotransformation rate was rather low
when S. alterniflora was directly digested. The highest value of 42.55% was obtained when S. alterniflora was collected
at May and the lowest value of 18.76% by August. Taking the biomass and the biogas stability into consideration, August
is the optimum stage for harvest.

Key words. biogas, anaerobic digestion, agricultural wastes, Spartina alterniflora, different growth stages,
physico-chemical property



