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Abstract: To investigate the influences of nitrogen (N) and phosphorus (P) in water on the biogas production digested by
water hyacinth, plants from Baishan Bay and Caohai Lake in Dianchi Lake, Wujin Region in Taihu Lake, and Pond Two
in Jiangsu Academy of Agricultural Sciences were collected to conduct a mesophilic batch anaerobic digestion experiment.
Results showed that the methane productivity from water hyacinth had significant correlation to the concentrations of N
and P in waters. The highest biogas production was from water hyacinth in Caohai Lake, with production of 390mL/gTS
(499mL/gVS); while the lowest was from the ones in Baishan Bay, with production of 289mL/gTS(334mL/gVS).
Cellulose, hemicellulose and crude protein were the major contributors to the biogas production. Their degradation rates
were the lowest in water hyacinth from Baishan Bay. Acetate and propionate were the main volatile fatty acids (VFA)
during the anaerobic digestion of water hyacinth. Digestion of water hyacinth from Caohai Lake produced the highest
VFA (2466mg/L), while VFA produced by the water hyacinth from Baishan Bay was only 915mg/L. It suggested that the
concentrations of N and P in waters would contribute to the differences of structure (such as the ratio of root to shoot) and
chemical composition of water hyacinth, and consequently influence its biodegradability and biogas productivity during
the anaerobic digestion.
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Table 1 Basic information on characteristics of four lakes

HH SIS LN A 254
s =8 Py-) ﬁﬁ ﬂ:iﬁ
B B8 M B
FKIEFp A i 1A WA HhiE
pHE 9.34 7.84 6.50 735
TN(mg/L) 0.92~2.61 11.5~15.1 2.35~297 4.99~6.21
TP(mg/L) 0.07~0.12  0.82~1.10  0.09~0.17  0.25~0.36
FEHE@m) 032~0.67 0.53~0.82 0.29~0.51 0.37~0.88
MHégFa
0.019~0.038 0.051~0.099 0.029~0.064 0.038~0.066
(mg/L)
COD
127336 631~11.05 4.52~6.77  5.44~8.95
(mg/L)
o 7E BE R B
R
TRRR e mmnr  mEE BER

TE: BA R SOE i 6~8 A BUK VR M B0, K A B SR AR YE SCHR
[1RVFH

F2 FTRREERKBRRELGR (%)
Table 2 Physical and chemical characteristics of water
hyacinth from four lakes (%)

#Hor B FEE XKW 255
TOC 39.6a  34.1c 30.9d 35.4b
TN 134d 323a 272 2.89b
TP 0.26c 0.56a 0.47b 0.50b
TK 2404 4.28a 3.14c 3.35b
HEH 838 202a 17.0¢ 18.1b
e 2.12c  291a 1.88d 2.61b
KK 5 134d 233b 29.2a 19.5¢
BKiLEY 76.1a  60.5b 56.8¢c 59.8b
FARR 344a 23.7b 23.4b 20.0¢c
TR 2782 235¢ 17.7d 25.7b
RIEFE 13.0a 11.4b 11.6b 11.7b
BE(TS) 595b  4.68c 5.91b 6.28a
HRHEEHVS) 5152  3.64d 4.65¢ 5.05b
C/N 29.6a  10.6c 11.4b 12.2b

HRATEFRARERERBE(P<0.05),FRERRXRERAE
#(P>0.05), F Al

R3 FREKERARERS. RIKURSEATFIRER S K9 LH)

Table 3 Height, root length, and proportions of different organs in total weight in water hyacinth from four lakes

RERER i (cm) i (em) WEBTEW%) EERFEK%) Wy BT E (%)
A 114+9.64a 79.7£9.57a © 44.0+83.78a 40.7+4.97b 15.3+1.20c
Hig 83.842.61c 9.44+1.12b 16.4:0.88¢ 53.7+2.78a 29.8+1.90a
K#h 88.6+3.28bc 12.4£1.51b 21.0+£2.15b 53.7+4.02a 25.4+1.85b
2 B 92.7+1.89b 12.7+1.06b 21.4+1.50b 52.242.95a 26.5+1.46b
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Fig.2 Daily biogas production during the anaerobic
digestion of water hyacinth from four water areas
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Fig.3 Accumulative biogas production during the

anaerobic digestion of water hyacinth from

four water areas
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Fig.4 Dynamics of methane content during the anaerobic
digestion of water hyacinth from four water areas
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Fig.5 Changes of pH values during the anacrobic

digestion of water hyacinth from four water areas
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Fig.6 Dynamics of VFA contents during the anaerobic digestion of water hyacinth from four water areas
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B VFA SE2 518 1680mg/L F 1765mg/L.
MNE VB BE, B RIRE 4 ) Z 8Kk &%
L, (1233me/L), T 2 53 RS G #i= 4
WK E B FE111mg/L), FEER Bl h 2R
BARBRG R — AN EEIE B RIRERE
L =S A RIE .
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Table 4 Degradation rates of water hyacinth from four

water areas after the anaerobic digestion (%)

EEL) =l i ] 254
TS 21.6+1.03¢c 27.240.86a 25.6+0.68b 25.3+0.40b
Vs 382+1.07b 47.0£1.36a 46.2+0.19a 45.2+0.69%
BLEE  33.6+1.02c 40.0+1.11a  40.7+1.37a  36.9+1.40b
HEFE 370£112d 493x2.85b 43.9+2.62¢ 53.8+221a
ABEE -115t1.71a 0.42+296a 1.20+1.34a 3.70+2.11a
B O 3.80£0.55c 39.2+0.95a 36.2+1.49ab 34.0+2.89b

24 AL RE R 32d J5, &AL B TS, VS
YRR FREERMEEE TS, VS BEHERT
HoAh A EE VBt 1L S A BB R, KA 2 Sk
HE TS, VS BREERABE SLE TS, VS
% f 2 AN [B] 2 B TAE R R 47 4 0 R AU BE A
FERABERERBE TERBTARES
FAERMARE LT RER R EERE 1S
PAER. TERSRERELPLAER, A%
AR R B AR IX AT AR B B 1S KR E S
HRE AR ES BI04 50 . AH.
2 S EES R EIE 30% LT A LRk

3.8%; X EERFAENE. K. 2 S RERE
BOHRSEEET A LERIBEGE 2),nEEH
TEREUR B FE o PR AR A0 0 B AN
2.5 BHFTS. VS EREREYEEILE

HRERARETYR-FREH A LS EH
38.9%, L RWIFD 2 545 REREF=S R 45 & H
14.4%- 13.1%.434% Buswell AR, K58 & 458 R,
REMERRE, QLB SIS B,
FEREBHHER-SBEH HERSER
&, R 16 R I R PR A 9 3 4 R B (K. (45.4%), 1T
HEEARERIHEERERNREAEDHELR
(69.8%), NI RIREH THRR=SREET 2 S5
FUHRE, R i, AR S T 2 5 58 KRR E.

3K B AN ) 7K A RUIR S 1 R SR BE SE B0 R WA,
R ESEER B Es, A58 he,
BRELBKEHRBE=SSEHRET

- 300mL/gTS #b,H ARG AR RER A S| T

330mL/gTS AL, Wi 858 36 =< ¥ 1 e 250~
450mL/gTS, 8 4- FE R 7= K ¥ J17& 180~300mL/
g TS R b, RUBR S & AR ) R LR BRI ).

4 AARGRIREN=SBERTE BEF
TR S B e M B0 RUIR SE 7= S BB, T BB
AR B AR B L KR B R P S B R AR, 3K
R B A BRI E R R BT R
B KRR A BRI RERE 9 RS & KRB
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514 0.9302 F10.8949, B ., 7K 44 B 37 20 W FE AN
FCRBRE S0 A U BRI M.

F£5 FRKGRRENTSERREEYIERELE

Table 5 Biogas productions and anaerobic biotransformation rates of water hyacinth from four water areas

izl B 2 A¥ 254
TS P E(mL/g) 289+8.33d 391+5.25a 334%5.11¢ 356+9.99b
VS 75 & (mL/g) 334+9.62d 499+6.70a 424+6.49¢ 457+9.83b
TS 7= H%tB(mL/g) 149+5.38¢ 207+3.17a 181:£2.45b 183+6.24b
VS 7= Bt B(mL/g) 17246.22¢ 264+4.05a 229+3.11b 235+8.02b
PP F AR S (mL/gVS) 379+3.87a 378+2.64c 339+8.15d 367+2.55b
REEY FRRFEAE %) 45.4%0.75d 69.8+1.07a 67.6+2.43b 65.7+1.21¢

BRSO RAE PR R R B AR
HATE B 3), K hoh BRI R, KR

Rt RERER =S8 P HRE UK
ARBENFENRREE, R IR ARK S
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fr, F IR R KA, FIK 80cm 24, FH
Fi#gid 1m M RBERTED 44.03%,7"5 &
BAR, X 5 R4 Cheng P iR £ R BT
FR) 7 B s ) B A PO 5 VR A — 3B, T v RUBR
HBRBARE N EEBETER 16.44%,75
BEE AR 2 S¥EL4E SRR RIREREA
HORALBHAR & FHRELESHIA 20.96%
 21.36%) % T Eig a3, =S R A R K&
AR RREARFABRELEAR,SEREER
KB R, B H fdE— P Tt o,

3 Hig

31 ARKERBRES, EEFRUEERESN
Z P E b ELE KR N PR B A S, 264mL
CHy/gV'S,7K Ji £ 3 IR B 1L AR K 1 JRUBR S
PR B R, 172mL CHy/gVS, K. 2 53
TR AR BB P AR, AR ) KRR S = F e B
BT, 43 B R 229 F1 235mL CH,/gVS, % B 7K
BB B 2 R E SV A s SE LU
F o] AW B R T R =S B

32 RIREREELBIERM T AHERMELT
®ELAEA T RBAA S, 5L R ERN
R R BARER AR BT RE , DY Pk 4k KR
ErEAEREYBRY L ZBAAR L E, 558
— 3,5 AR R B A B VBRIRE B &, 7T
15 2466mg/L, 9 111V R ERE AR, (U4 915mg/L.
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