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K 3 B ( Eichhornia crassipes(Martius) Solms
Laubach) XFRRIRE. KErfe. HRAMNE, BAWER
RERER, FE=mx, B—MEFEAPFKERRE
Y. MRBIRERHE, KEFAEHENEEEEFREFRK
R, AR (THRE) Wik 750 vhm?, MR &I
BE5EHE, F£4YRTIE 13500 vthmM, KEHE1ERK
HEBEYEENEEREYBR T IORY, ek, 5
PR VLR ORI AT T 7K B P KRB T
FF, X 2010 FILHE KB RBEFHFREFEER T
1667 hm®, KA KIBREWFIART B BT S FH R
Bz—.

EHA AR H R BRI ES R, EWaeE KT & F M
BREATHRALEEMENR, KFAFENEEEDHHCDR
R HRED. KR RFHRARBER, B
AWK (total solid, TS) P A ik 290~640 mL/g".
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REFX KB YR, MHESHRERBEHRET K
BTAHES, B ETERAEED, BRAREHK, HihmEmis
Ko NI EE, BRHEEERRTER. REY,
BAERE AL RS, B aTBRIE AT B T BUEY)
MREESAET, 0% R EEAHT S0,
B4 B R RAK B S KEL R, SEHKH 7 ik
BUKERFBERC . MR ERR, KEAEERST B,
AR EFREE KA, WHEFEE (COD) 7=
S ERT[IE 312~332 mL/g'M, B RIFHRERBIEY,
BITE WM E S, (continuous stirred tank reactor,
CSTR) REKEERT, /KAFENEMLTFE 2.5d, BR=X
FAE 1.1 mY/(m’-d) ", CSTR N2 38 i £E VR w] LA
IR A SE 2 YR FAE S, REREER IR
EFERRNER, RAERETEENEERMNEN,
HArkR WA CSTR T 28 ARZE LA B /K HE 7 (I 4R
H, FIEBHT NS EL B CARE K F 5 R SRR K B 7S
TR 5> B TAL B 5 LK BR 5 v N IR B P IR S R B R R
BEMFGREER. ARSI hik, A3CKRA CSTR
TE, SRR, KEATNREREE R HITIE
SRIZAT LB, DABRIE £ K3 B & AR R B )
R, AT A KB A BB R R AR IE A48 = .
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1.1 R

KEAFE: MBLHERRR 2 SHKHEFEIEX,
W JE BRIKER S 20k MMI12 RIZHL (T RLERL
SHIBERAT) BEE, BAKEASGRE, &/
WK B R BRI A0, HERIRTE 35°CKm4&
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HF BB 3 4, RIBICRET s MU, HEAE WO EHOATHERK, KA TR E 2.
HHRIEE 1, MY MRLT)IEESLERE, SEYRE

KEEETE: RKEEA BN QLHEEITE
WRBH ST ) M, B2 SHI-400 HI/KEE A E

WE (MLSS) K 974g/L, HERUBEZEYWREKRE
(MLVSS) 4 6.80 g/L.

R 1 KEFEREAER

Tablel Phsic-chemical characteristics of water hyacinth

%

KFERLK ZATH B R 1 ALK BE BBt Jog:il HHR PR A#E
1 1~16 6.94 579 34.52 3.21 0.38 3.56 14.24 27.71 10.16
2 17~25 4.7 3.76 34.45 3.39 0.60 422 17.44 25.05 8.44
3 26~50 5.15 4.14 33.38 2.34 0.76 2.74 23.95 22.79 7.49
4 51~60 6.14 4.97 33.87 2.77 0.32 4.31 21.93 26.59 7.80
5 61~81 6.45 5.37 ' 35.30 2.48 0.57 233 20.03 25.40 8.85
6 82~92 5.77 4.52 33.74 3.20 0.34 3.96 16.45 21.97 17.63
7 93~113 5.95 4.38 32.52 231 0.41 3.84 12.04 24.44 12.11
8 114~125 6.31 4.10 29.27 232 0.86 1.87 14.11 23.61 14.81

¥ AFMmERUTERES K.
F2 KEATHEESK
Table 2 Main characteristic of water hyacinth juice

BEVRRKE/L  ERUBFVERRELL' A¥FEBRERELL'  REEEKREGL' BMARRESL'  SHRERE/L'

14.69~21.18 721~12.16 11.9~18.9 0.60~0.65 0.08~0.09 2.38~2.58

1.2 ABeKE

IR K BB . KBV BRI IR m e,
Wit T 2 ERARGHE CSTR RVE (B 1) . RuE
R1 AT REEFEKEFAR, W 1a fik, ERHN 22 cm,
% 30cm, BAER114L, THEARN 82L, HHLEREM
W, WERE, ATKEHRE, REZERESE, IWME
H, BRHEERMBENSTHNIFR, BTKFESREIME
%, HEORARYCRO, B OEAN 10em, XAL
R T R R R . RAEE R2 T REEKEHAT,
WK 1b iR, BHAAR%N 205cem, & 40cm, SAF132L,
TAERR R 10510, FHIEKEBMER, WEXE, HTKE
RIE, BREE&R R, KA THETRSRAE RN 8RR
HERL EEpdiel, k25t 05k iR)E, ERTIER.

a. KR R1 RFLES b. JKEF T R2 RIS
LoKEED 2. AWBHA 3. BNl 4 BiEA 5 SO 6. B
0 7. HE0 8 SR

B1 ZeEHFREX (CSTR) AL BLEHE
Fig.1 Schematic diagram of experimental continuous
stirred tank reactor
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1.3.1 K#FFREKB B35BT
R TG IO ANEFMSYE 3L, BFMMA 5L COD %
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5000 mg/L FIK# Y, ATFYIHESERRETR. 757~
SERE, FFaEgdsl. B, SREERE 1 K &
AT LA AL R N B RITRAE KB & (VS) &
R A, KHFEEHERMAHH 05 kg/((md), R
BRER, ZLREREHEAN, RELARATREE
2.8 kg/(m*-d), RNESEI KB FEIRATING, KHBE
R¥FLE 35°C, RAFREESIHE, WEAZEN 10 r/min.
1.3.2 KA HTRELB B HEAT

RE TR AN BMYEE 3L, B SLCOD A
5000 mg/L FIKHHAVT, fr=SamfE, etk 1
B KSR TYRIRER, ARANUE m® RVBER
AL EEEE (COD) HEBRR. &4, KA
S HIE COD fifih 0.5 kg/(m*d), =R EBRERE, B
REE AN, REARAFREE 6.0kg/(m* LA, R
N ESE KA RESATING, KIBEERRFE 35C, §HF
6 h Pidk 1K, HEHRH 10 /min, XL 3 min.
1.4 SHRMESMNESZ

RERKRE. EREERRRE. BREWRE. ERNYE
BRI BER W ATITE; pH R B, pHS-2F B
BETHISE ; &8 RF GC9890A/T SARGIELGE ; COD
WEFRA GB11914-1989 J7¥%, RAEEMEBUFERA
A4 H HCA—100 #7:%# COD (Cr) HARSSHATIE

2 HR5HH

2.1 KPASKFEETESERBROG LR
K#FEZE 125d BB T, VS ARZEFREE
2.8kg/(m’d), HF=KE. FR™SEHEARAF KRN
wE 2 fir. BITHERRY, BEARAFHRS, R
A TR KA B, =R BREE LN (B 2a),
BB E AT 2.8 kg/(m* )i, F=SBHIRT WBh, AT
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RERARGMEARE —MNENTRE, BREHTiZRA
I FIEITH 3 AMLRBERIK A RGO E, HREZE
BGED, NiERTESE, B2b R, BEEA
AR BRE, KHFEAMERRTSERZ TR, XFE
RETUHEES M, KHFESERNSKHEB%E, K
R RBRTR AN MREEREES, NTSBURRZSR
TR, EVILE 0.5 kg/(m-dyiB T T, KES KFHE
B (VS) PR ERATIE 525 mL/g, BE T HIAKBE S E
—e— H =S & —— BBALT
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F17KFE, 53R F Yukihiko Matsumura $8 f1 7K 55 25 28
WEREH., BEITAEREZE 1.0 k@@ i, KEH
PRI E R =S 22 385 mL/g, T 2.0 kg/(m* d)fifif
B, KEFFERER=SEN 267 mL/g, NEVIE AR
THIREEF=SEE 50%, HHLAWE 2.8kg/(m’d), RE
FERBREM, Eik, REERETAR RS BBRLH
HIE, HiTRESBSEGRE, KHSREER
B2 VS AR KT 2.0 kg/(m’-d).

o [EUp AR ~o— B AH
900 3.00
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Fig.2 Variation of daily biogas production and biogas production rate of water hyacinth with change of organic loading rate

PUKSERS R, 2ad 80d i T, HARE. B
B S FMAR AR ME 3 FiR. KFEATHIET
HREW, MEARAMWERE, REBH-SEHEE
N, R4E 50d AER COD ffil 1.0 kg/(m*d)FaEiR
BZE 6.0 kg/(m*d), TEEANBITEREY, RSk (B
3a) . B 3b R, BEEARATIRS, KSEATRIRE
PEREWER TR, BTFRRIEEDNFLKIHER AEDN R

—— NBUF

—— R

H* S &/(mL-d")
- R W h N

BB kg (m>d")

(=]

1 11 21 31 41 51 61 71
BATH )/

a FFRE

V8%, ¥IEE COD fifi 0.5 kg/(m’dyiE1T F, KA HIF
¥ERE (COD) F=S &N 327 ml/g, "KLK S5HRH%
AR K B AR PS8 AR Y. 2R 88 1B 1T S
& 5 ke/(m*-d)iT, FRP=TE I 260 mL/g, RIS
FiH) 80%, BITAMIER] 6.0 kg/(m*d)it, JREIF=SEN
231 ml/g, R¥ENHE 70%, T, £ COD Hfrk
6.0 kg’ ), KERFS I REEBBIFIF S K .
~a00 ¢ O ERAAE —e—mRAH
iso 1%
£ 300 1
# 250 g

S e N W 4; [V RN NN
?éﬁ“}{f}iﬁ/kg(mld-')
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Fig.3 Variation of daily biogas production and biogas production rate of water hyacinth juice with change of organic loading rate

2.2 KEFGKEAETHEHRANTSERE

f£ CSTR RN, BITHPIER, 7K JHEEmE
(HRT) 5@E## &R (SRT) H%. B4 B/RT/KEH
B KEFVHE CSTR R A% I B i ) 5 A =R &
AL, SRR, PEEGRENRIN, # R4
M, RNETHTREBROEIDES, FRFSEREZ
Bin. CUKEAA A RDAITIREREE (B 4a) , VS Hifif
M 0.5 kg/(m>-dREE 2.0 kg/(m*-d), FHER=KEM
0.29 m*/(m*>d)FHZE 0.61 m*/(m>d), HRT M 114d T
F 27d, MKFHEHHAATREE 2.8 kg/(m>d)it, HRT
GEMEN 15d, ERAERESERETES), XEERENE
HIKEAPE S 40%LL LR A4, A EE, JERR

BRI KBS 7E N 28 I ER B 7 4 K g R AL,
PR ENTRZEEWE. BT KHEETYRSERIK,
ToIETEARIIE A2 8% 5 B I 190 ) R gk — 2048 A, BRItk
HRT 20 T K3 B AAT#E— P&

PAZKEAS v A AT RE R EE (B 4b) , %4 COD
BAT AR B & A 6.0 kg/(m*-d) B, B S R h)
A1 0.2 m¥(m*d)IREE 1.4 m*/(m*d), HRT HI¥IHHK
25d BE 1.6~24d, FHEBRIFREE 420~
620 Li(m*d), XX BRHTKALEGEBRS B, HRFE
RMARERRKRS FYRETERBABRGE, ML
0§ 5 R 1 B e MR S AE KB S 1T, R LR 4
RetRE MR R BB 0 e, K RAeR 7 RBAM.
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Fig.4 Variation of capacity biogas production rate of water hyacinth and its juice with change of hydraulic retention time (HRT)

2.3 KPFEABERTREXBIETRREE. oHE
EL3Z

EEABITAR, EEERAMORS, RES
BHBSIBAT pH W5, B 5 B TOKER . KE
TIRE KBS FReE R4, pH ERZN. &R
BoR, DKEHF AT RERE, kN4 Rl A
pH EA A 7.2~7.6 Z 8], LIKFHEFTVER R, RN
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BAT i Ed

a. JKEAPS

R R2A pH EFEA 7.0~73 218, HBMEEERR
TR R, BARMNASIFR LB AH . BAKEES
ANRYFETREREE, FLRAERSEE 53%~66%,
P 58%, T LAKEA T I RN AT RE R BE, H
KRR BAE 62%~73%, FHHh 66%. X LAK
PN ERETRE KR, HEMBRRRER
FKEPHIRERE.

o g

—&— pH{E
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BATET A/

b. K&

BS KAFFKAETREXBIEY FRAES pHMAN R

Fig.5 Variation of methane content and pH value during anaerobic digestion of water hyacinth and its juice

2.4 JkEH. KEETRELEREHYERLE

Bl 6. 7 3 RBEARTKEHF VS BB, KEFA T
Hi# COD. #HRMBEFEMIRE (MLVSS) AL LL I %

VAZKER A R T IREUR R, H VS BRI
X (B 6, XEBEERNKHAMERENIEE, HEHE
A, (ERHEIERERBR, W T VS BAFER
wHE. BN EBETTUEH, EEERAMIE,
VS EfEEMEEZ TR, 1E 2.0 kg/(m*d)BERAF T, F
¥ VS BEFREN 54%, T4 VS fugrh 2.8 ke/(m’-d)ET,
S VS BAEE TN 29%.

B 7 R, BEEHESAAIRE, KAV LR
COD. MLVSS BXH F&E. BB AGTE 1.0 kg/(m*-d)LA
FEF, 8 COD T 1 000 mg/L, COD #2255 3] 94%,
MLVSS AR F X F] 90%; L H AFFHREE 1.5 kg/(m*-d)
mF, L COD HEF®, EEIT 2000mg/L, MLVSS
BT 1.0 g/L; B2 )5, BB RGN SUFRIER, H% COD

BFfaE, BT AT 5.0kg@ i, RZER R
COD F&FEFE 2300~2 600 mg/L, MLVSS FEAE 1.2~
1.6 g/L, COD V¥ EFBRER A 87%, MLVSS £ Rik 89%,
£ 6.0 kg/(m*d)iIBAT T, COD FHE BRI AT
85%, MLVSS P LERZik 88%, Uil R MNIEITREE,

it £ e v ik BT 5

o VSREfRER —— HH AT

80 ¢ 3.0
70t {25 §
g 60 4
® 50 120 ¢
§ 40} -1.55
% 30} o
> 110 &
20 S
). 05 &
0 P WO . S

el i T X " 0
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EATRHA/A
A6 KAFELMEK (VS) Mg f AR 64 BAL
Fig.6 Variation of volatile solid (VS ) degradation rate of water
hyacinth with change of organic loading rate
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Fig.7 Variation of chemical oxygen demand (COD) and mixed

liquor volatile suspended solids (MLVSS) of influent and effluent
and degradation rate of water hyacinth juice

2.5 KEEFEKHEFETRMEEARBRARKRESHEILR
R 3 X LUFTEK ST 0 R B AT RE R AT
KPS REAT B 23 B8 LK B v IR AT RE K
PIM AR TZHEAT T e DLKERA v R R 5 K

HEREDMELL, HRTHE T 11 FULE, URES®RES
RN BEMERAT LIRS 11 FU Lk, BFfES2R
T2/, RNBRCEBERNKRS. DESRAHE 1t
KEEAE, 8 ¢ KBS ATLIBENTS 800 kg, HAEEZY
200 kg %, MR BRI N ERRHTRE KR, T
FE 27w’ UL R RE RS, T LAKEEAE T R B,
NE 24m® MR, RNBOFETAKRRD. XIE
EEMATEB S EXS T ERERBHEZMW, BRIK
R B KBS R 50 B8 09 SR 4 3640 L o] LUAR & R A 7
SR, GEEAKIEERE, MRS T R&M AR,

MIBITRERERE, KEAF T RETER S B P,
T E B LKA FR T IREUREE, 1RGN RBERR
YA PN EHATER S BT, Fith, BRI
FHEW Y WA ZERA K. Beah, CUBEEKEHP N &Y
HATIREREE, AP EERNES, BERED, IR
MRRERER TRB S BEAE. R, ESfTdRd, H#
CUKBRR A EEL, BTFKEAMA 55, YRR, FEid
ITRRENHE, RONVERIBITRER R TR TBIT TR N
BEFE. BEE SRR NEMTE 151 RN ISHHTIRE
KB HRBREEFEVNBRENAR N 2.75 ke/(m’-d),
{ERG R R R T7768 1 728.71 WP, R, BUK#
EE A BB T IREUR B, AR08 T K BiRE
NN NS, BRI RKRD RNV AR K AEFE, B
BRF-S &R, AFREE.

Bk, SRS AT E WS B AR, MMUAEFT
IKFEE TR EREE, EIRBHIKFSFEESKER
&, TOFRERE, BRTRTEEL P TEMLF]
P R T RREEEPIE L e RELRAHTR,
hKEE N TR E R TR T — & BEt.

x3 KFESKEATRMREABIZRRSHILE

Table3 Technology comparison of anaerobic digestion with water hyacinth and its juice

; Gl drs
" i RIS AL IS =8 y
&Z‘Zﬁlz I‘Eﬂ/d ‘ /(kgm'3dl) /(m3-d") f}:\'@ﬁ ﬁﬁﬂig&% &%%ﬁfg
ué’;ﬁféﬁf 27 37 0.6 58 MR <I om, BEFELIH B kW-t! SEEME, FHATEBE
WUKBAI ), 415520 ke BEEAF s o HFRUESS om, BHRERE 60 KWL, %ﬁﬁiﬁgﬁggﬁggﬁﬁ
KIEY ’ w5 EHED ’ B4 AR N 2.08 kWt s W 4
3 & it B, HAKDWEwEE, ARAN S, FIT0ERRN

CUKEAF A Y E BT AR &R (CSTR)
REER: EEEREEAE (VS) fFTH 2.0 kg/(m’-d),
VS PR # g 267 mL/g, BIFESEN 0.61 m*/(m’-d), #
WiHE (HRT) H 27d, FHHEABRIEHN 58%, M
IKERITHED, WEFEE (COD) HfA&E
6.0 kg/(m>-d), [F¥} (COD) =K &N 231 mL/g, A~
B 1.4 m/(m’-d), T3 R EeAR 80k 66%, HRT
X7 2.4d, COD VIEBRFEL 85%, HRMUEBIFYIK
B (MLVSS) F#HEBFETIE 88%. HK#HF HERE
KRBT EML, KFEETRBETEHE, TR T K
WA HERE RS RMF N R, EEFEER

B/ABUN, BB, BERTSER/, R, KRS~
BEAT VR B TRACHE, 3B FT LUK 7K 3R B AL H Y
Bk, AKEFTTREKEE, ERARLEATH, 25 L
BERE, LR KE A KPR SR T — Ak
B,

(B % x #l
(1 T, ™A%, /g, % KA RERE™ESEK
RIFFTHEBD]. LARAZER, 2008, 24(3): 359—362.
He Jiajun, Yan Shachua, Ye Xiaomei, et al. Progress in
anaerobic digestion of water hyacinths[J]. Jiangsu Journal of
Agricultural Scierices, 2008, 24(3): 359—362. (in Chinese
with English abstract)
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Comparison of biogas production efficiency of anaerobic digestion using
water hyacinth and its juice from solid-liquid separation as feedstock

Ye Xiaomei, Chang Zhizhou™, Qian Yuting, Zhu Ping, Du Jing
(Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center, Jiangsu Academy of Agricultural Sciences, Nanjing,
210014, China)

Abstract: To exploit efficient technology of anaerobic digestion with water hyacinth, a laboratory experiment was
carried out to assess the performance of water hyacinth and its juice from solid-liquid separation as feedstock in two
continuous stirred-tank reactors (CSTR) at 35°C. Results showed that when using water hyacinth as feedstock for
anaerobic digestion, the suitable organic loading rate (OLR) were 2.0 kg/(m>d) with 27 d hydraulic retention time
(HRT), and the relevant biogas production rate of volatile solid and the volume biogas yield were achieved at 267 mL/g
and 0.61 m*/(m’-d) with 58% average methane content, respectively. Comparatively, using the juice of water hyacinth as
feedstock for anaerobic digestion, the biogas production rate of chemical oxygen demand (COD) and OLR were 6
kg/(m*-d) and 1.4 m*/(m*-d), respectively, in which average methane content was 66%. Meanwhile, its HRT was reduced
to 2.4 d. The reduction of COD and mixed liquor volatile suspended solids (MLVSS) were over 85% and 88%,
respectively. Therefore, the juice of water hyacinth as feedstock for anaerobic digestion had higher utilization efficiency
compared with water hyacinth itself, and consequently a new method for utilization of water hyacinth with less
investment could be exploited.

Key words: biogas, anaerobic digestion, efficiency, water hyacinth, solid-liquid separation, juice of water hyacinth,
continuous stirred - tank reactors(CSTR)



