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Generation of Methane Gas from Waterhyacinth

I. Production of Methane Gas from Combinations of Waterhyacinth
and Fowl Droppings
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Summary

Various aguricultural wastes are available as a source of biomass energy. The production of
methane gas from water-hyacinth and fow! droppings was tested in this experiment.

The results are summarized in the followings.

1) The moisture contents of water-hyacinth and fowl droppings were 95.33 percent and 73.04
percent, respectively. Ratios of carbon (C) to nitrogen (N) of water-hyacinth and fowl dropping
were 24.98 and 10.57, respectively.

2) The most efficient production of methane gas by fermentation was obtained when a
mixture of 6 parts water-hyacinth and 4 parts fowl droppings was used.

3) The ratio of C to N in the mixture of water-hyacinth and fowl droppings (6 : 4, by weight)
changed from 17.93 to 22.73 during the fermentation process. The ratio of C to N in fow! droppings
alone changed from 10.57 to 20.26 during the fermentation process. There was no change, however,
in the ratio of C to N in the fermentation of water-hyacinth alone.

4) During the fermentation process in the mixture of water-hyacinth and foul slops, the pH
of the solution, which was initially in the range of 5.0 to 5.5, gradually rose at the middle stage, and
then converged to a range of pH 6.8 to 7.6 at the last stage. During the fermentation process, the
rate of pH-change was affected by both the temperature and the concentration of materials to
metanobacteria.

i

BREEBCRAINGZALFOH 3, ABICHEET 250 THBH, AHEIEERE
BECh2, FEMERCEREBEEY AT AROTNTEEEZ 2 L E2 615, ABHS
T &7z, #h, BEBNZMDOIEAL A4 v AEENFEEY E UTEH, b2 0IEH
ENTWE, INOEEMINAFAERE L CHENET S Z &3, BYrBERFEOES
Do, BEIVERROZANFEFE2EET s Eroby, BEERILTHEEEL 2,

o




2 EEAREEHRRR F61F (1986)

Table 1 Area of creek in and around Saga city.

City and Towns Area (m) Average depth (m)  Volume (m)
Saga-city 3,113,867 2.77 8,623,813
Chiyoda-town 2,451,717 2.17 5,335,134
Kawasoe-town 1,718,435 1.06 1,617,316
Morodomi-town 558,276 1.08 600,176
Higashiyoka-t. 1,075,668 1.25 1,345,565
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Table 2 Constituents of water-hyacinth and fowl-droppings.

Materials Water-hyacinth Fowl droppings
Moisture content (%) 95.33 73.04
Solid (%) 4.67 26.97
Ash (%) 0.82 12.85
Ash in solid (%) 17.56 47.65
Carbon (%) 82.44 52.35
Nitrogen (%) 3.30 4.95

C/N ratio 24.98 10.57




NBIRTATAADSDAY L HAERE | 3

TR b D, KT A T4 5FTDERL T
DHEH|BLIzHD, T LBESESLED
D, RUBEZTIOLD R T, | S 1
KRR LEROMENZ 2 5 VER2BABRL > //Eﬁ\ ‘ !”

bDE,FEL e Y 2 — A 2B L
FEEMEIZIRA L, KEMZ THIO0ccO BRI ~— - R %‘:
4 5

BLL, ERTATAAOHEMEE L8
K DBETHERS08, 7Kk429ceh 5800ccic it L 1
308152868 DHT A TAA ERALS. 20 AT
FEM 2 ERAMEPICHBL <25 v HEEEE
L7, COBEORBEANREOEKE, &
BoagEEZh2198.004599.83% K% 1U52.00 Fig. 1 Shematic representation of diges-
»50.17% D DIEEETH -7, FEL ter gnd gas rr'xeasuring method
T2 AEBIOKEANDF AFFERBNICE =L S(l)iesigiﬂt“zle;perature water bath
NATITEDEAL:, EBREEOBE Lk © gas
i o e ke

HEEE ZEE, pH, C/N I, HEMER Y : water level (at measuring)
AFAEE L R (COE Oy, ZDH%E A S : water bath for collecting gas
YHARELT) ThHo, RERZ0.64 O C-CHBEHTHRIIL, ¥—F 5y 2 I (IHEESKKE)
&Y, BN 1EMECEERL, KENREOREE 2HRDEIZ 2 G HIER L 7.
pH #I%E 1213 F-8L pH A — & (BBHIEFE) 2 A L7, C/N RO L TR 72, F
BN OB TR L, ThE 3 DIFICEEREL, 902595°CT2, 3 HMBRSESES
Tk, ZOIERNTMEMES Y, TOBRI 2KSEL, ERE-KS=HERE (C) LT,
INEDCEEERDKL, B9 (N) By —nEickvElEL:. 20LT, #1sCl
No&ERILE UTC/N 2k, WEMH G LENEER L 2 b~ —EskE L3 CRIEL
7o, WARERBBHITO—ERMBECHEE L2, FPARERORER I Fig. LIGRT &
IRFEEFB LU, VAR VY DA ASHEICED O,k CO,0AEBEL, 2D
DEAZUHTAELT.

—t
[3S]

Oy U1 B LD DD e

BRRUEZE

HEM B O R Table 212/ L7, RTA TA A IMEETAD 7 ) —2 5 5
LIcbDTHS, BEIBELOHHELLOEBATER L D THS, IhiCLdE, &
T AT A DEKEGS5.33%, BERFE4.67%, K3F0.82% TEESHOREC L EEN
BENZTNE2.44% £ 3.3% TH > 72 BIEDEKIIXT3.04%, BEFE531326.97%, [K531312.85%
T, BRSO HORREERIZEZNEN52.35% £4.95% TH o7z, > T, "7 4 744D C/N
Eei224.98, #&3ED C/N HIZ10.578 & o7z,

1 HAREEF L RBUOERE

Fig. 213, K74 744 RERERL-38%268, A VE%50ccBEAL, ZHIZAKT50
cchRMATHREL HEORBREEO M AREEDOREELER LI bDOTHS, REMEER
ERGLRBPEDNTHAREEZEDOE — 7 ORBFHANEL, »2Z20C -2 i D& -



4 ERRFRENRE F 615 (1986)

200 200
=
g
Z L o
g 150 150 35°C
£
<€
& 10t 100
Z
€]
o

50 F 50
w
<
@]

0 .
i 20 40 60 0
4 200 200
g
5
g 150f 30°C 150 25°C
<,
&
Zz 100} 100}
[+]
4]
2 50 50
) MJWﬂ
0 0 Lﬂ""U\ v Doaanm 28 et gE —
0 20 40 60 80 0 20 40 60 80
TIME (DAY) TIME (DAY)

Fig. 2 Effect of temperature on methane gas generation
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Fig. 3 Gas generation from various combinations of water-hyacinth and

fowl droppings at 30 degree C.

Accumulative curves of gas gener-
ation on various combinations of
water-hyacinth and fow! droppings
at 30 degree C.
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Table 3 Change in the C/N ratio of the various combinations
of water-hyacinth and fow! droppings.

Mixing ratio, F/W At the first stage At the latter term
10/0 10.58 20.26
8/2 12.67 23.88
6/4 15.10 24.47
4/6 17.93 22.73
2/8 21.28 25.50
0/10 25.29 26.09

# F/W : Dry weight ratio of F (fowl droppings) to W (water-hyacinth)
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