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Abstract

The objective of this project is to produce biogas from banana peels, which are leftover
from sun dricd banana indusiry - the major industry in Phitsanuloke. Hence, reducing municipal
waste from banana peels by using them as raw materials in producing biomass gas is introduced.

Fermentation of banana peels to producing biomass gas begins with preparing inoculums,
which is made of cattle dung in water with the ratio of 1:1, The process takes three days. Then,
the inoculum is mixed with chopped banana peels with the ratio of 1:10 in a polyethylene - resin
tank is of volume 100 liters with a pressure gage readily installed. Water is filled in the tank to
make the ratio of (he substrate and the water to be 7:3. The fermentation process last 30 days. the
highest pressure found in the 100 — liter tank is 2 kPa. In addition, a container of volume 1.5 liter
is employed using the same substrate and the same ratios of those done in the 100 L tank for 30
days. The pressure is found at 12.5 kPa. Since the 100 L tank has a ratio of height to diameter of
1.17 and the 1.5 L — tank 3.18, the tall shape container tends to give higher pressure of biomass

gas.
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aanuiluna - A 6.25
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C/N 19.98
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Banana peel

Total solids
Volatile solids

Ash

Organic carbon
Total carbohydrates
Cellulose

Hemicelluloses

10.68

86.65

13.35

41.37

23.44

11.t1

5.36




Total soluble 35.89
Total nitrogen 1.06
C/N ratio 39:1

2.2.11 fw¥amwitpaamnmanimyasnndae

Decpak Somayaji Hazanis (1996) Tavmisnaasndamadinwanaldenndulay
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25 days | . 40 days

HRT HRT
Biogas (ml/day) 1210 875
Yield (1/kg TS) 188 219
Methane (%) 55 57
Specific rate 0.76 0.55
Degradation (%)
Total solids 36 28
Volatile solids 4t 3i
Total carbohydrates 65 62
Cellutose 50 40
Hemicellulose 63 52




=t
UM 3
MIVONUULUAZMTA WU

.ﬂy d.. r 1 c!y q’: -] - a
1umﬂmmznmamﬂ"lﬂu lﬂuﬂ]uﬂE)U“Ili)\?ﬂ'l'iﬂilﬂllﬂﬂllﬁ%ﬂ1iﬂ1!uu~11H1uﬂ1‘51ﬂ1ﬂ15

1::’ Y a a =© o =] 3o -~ e o or A P
naandu Iﬂﬂvlﬂﬂ']ﬂ’l'iﬂﬁU'lﬂﬂ\i'Jﬁﬂ'ﬁﬂﬂﬂullll lﬁﬂﬂi‘]ﬂﬁﬂﬂﬂgﬂ'mﬂﬁllﬂllﬂ:ﬁq‘ljﬂimﬂu"l il

o LT w 3 3 e =2 aan A o ;
andszneuiinleni Elﬂ‘}’lﬂ1?18‘5‘lJ1UENﬂ53'1]THﬂ'l‘i1.1-!ﬂ']‘iﬂﬂﬂﬂ\'l!lﬁ%ﬂ{]ﬂiﬂ'l‘l’llﬂﬂ‘ﬂu

W
naaInIne 1l
3.1 NTEBALLLIHAIN
o v Ao I
3.1.1 mIsaana e uficsasnsandle

H Ql or 4 =1 w z L]
Tunstosumsninaldenndramie inAamadinmiiuszdosfumvuIaves

ar ar et A E4 ¥ ar g A a -:g k4 o
AnuAvvastanimiionewie s anudenuduvasmsiinavu 1a lasHn1sangas
o Ly 3 3 = A w1 dv
dmdunnuduislunaaaseiisaz lunoawany asws i
1AFATAIININTIAY I Tallvesn sz NUAURTIN

Pr

0= 2% 3.1)

w 1 9! e a de o ar
ﬂﬂgﬂiﬂmz"lﬂmmanwuﬁmﬁsummﬂmﬂu
P=— (3.2)

@ -4
fvuald

P = aAnuaumsoonuuuntelu (MPa)

T 1 = or 3/
G = Manuugegavensn 14 (MPa)
o ar 3 d' Ji' as b
t= mmwuwmnmmmmwuaquamamu‘lﬂ (m)

r = Seiineluveadannudu (m)



20

I UAONGIHLNATIDINHATAN INBON DT 111999 INTIVITANUABTATNADIN

Y= d' =y d? ¥ &!w = e o dw
Lﬂuﬂiﬂﬂ]ﬂiﬂiﬂﬂ:“ﬁﬂﬂﬂﬂzlﬂﬂﬂuqﬂ Tﬂunmuﬂmﬁummu

L]

0 =60 MPa
t=3mm

r=254.5mm

dounusasllueuns 3.2) 02181

= 2(3x107)(60x10°%)

NS =1.41 MPa-=14.1 bar
Sx

uazmnqmmimﬂ'nmf'fucluuu IAMHUAUVDINIFULANUAUHII

=3 (3.3)

P= — (3.4)

Wounumasluaunisi (3.4) s i@ nudniiy

~ (3x107)(60x10°)
 254.5x10°

= 0.7 MPa =17 bar

@ i 4 1 el P i ow
i’l’lﬂﬂ’l‘iﬂ11.!'11',11ilzblﬂﬂ’]'lmﬂutluuu'ﬁﬁlﬁlﬂﬂﬂ'l‘lfuzﬂﬂ’lm"lﬂﬂ 14.1 bar uazany

4 A Vo
mu"luuu’Jmmtnuilmn1°ﬁuxuﬂ1m1nn 7 bar

» ]
W Qd

- v A Y Y VoW e o
Wiuieanulasany TudenlFnanamii 7 bar sz vinl¥nnnNaAY

14.1 bar 9ZIAAANMTIHITAUUALAUVDINITUE



21
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1N p= % (3.5)
p Ao anuvumnivvesdenndelin iy 114 gem® @IPnguiues Pat
Kendall (1988))
m fie wiaswvesiennday (kg)
V fie1l5masunadafidesnisiimsnsintisvid 70 fas = 70,000 em®
Sagulndez ldnnuduiuidmiumanidenndody

m=pV (3.6)
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A9y
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312021 Volatile Solid 1 19923iA1 6.94 kg
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