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APPENDIX

1. alculation of Biogas at STP

In this study th:j ssure of biogas collected on the

top of the UASB reactor operati; ' 15 cm. water pressure was

The cal based on the Gas Law as

or ." u‘.A_: . - "-- : 7 ! T2>
AT S
: Sl Ty ,, ] . Tl

s collected

final volune of gas at STP

AU 3’3 VJ & ﬂ?ﬂﬁ’”l‘ﬂ‘?“““"

dard pressure = 760

AN IR NI TR

standard temperature = 273°K

The biogas collected was estimaated to compose of CHy & COy
(ignoring traces of Ny, HyS, and NH3) and water vapor. The partial

pressure of water vapor at 38°C is 49.7 mm Hg (see Table I).
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Table I

Vapor pressure of water of various temperatures

Temperature (°C) 30 35 38 40 50 60

Vapor Pressure (mm Hg) 31.8 42.2 49.7 55.3 92.5 149.4

Source : Handbook of Chemistry anc ed., CRC Publishing Co.

Hence t i the biogas is the total

Example

gp————

AT

Exactly 30_0 i’-ﬁf;‘%i ollected per day from the UASB
{1 2 2

reactor. Compu V

)

|
Volume of b 300 ID 731 mm Hg x 273°K

760 mm Hg 273+40°K

AUEANENTINEINT
.« WRARIBIANNTNEA Y

The solubility of COy is based on Henry’s Law as

sgas at STP (Vz)

X ® 4
K
where X = mole fraction of CO,
P = partial pressure of COz (mm Hg)
K = Henry’s Constant for €Oy
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In this study, the UASB reactor was always found in a normal
performance. Hence the given COy and CHy containing in the biogas

collected were 25% and 75% by volume, respectively.

With the above pressure of dry biogas computed (in item 1),

it equals to 731 mm Hg; the partlal pressure of COy and CHy are

therefore asd follow : \&\ ,///

Partial pm—of 00, -—-70&-- 25

7--
Partia

182.75 mm Hg

548.25 mm Hg

dioxide at various

Henry’s Constant £e§<ﬂi¥bqﬂ ‘  at various temperatures

‘f"i"

Temperature (° éj

0

4&) 60
ﬂﬂﬂﬁ‘%ﬂﬁ%’%*’fﬂ?“’
5 T S e S

e can find COy solubility in water 1 liter from Henry’s Law as

x002 - Pco2 = moles of CO,
Kco, (38°C) moles of €Op+moles of HyO+moles of €Hy
where moles of Hy0 = 1000g = 55.49

18.02g
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moles of COy, moles of CHy <<< moles of Hy0 ... neglected

Hence moles of COy = 182.75 mm Hg x 55.49
0.168 x 107
= 6.04 x 1073
Molecular Weight of:FO = 44 g
Volume of CO, 1 | | 22.4 1
+. The COpuBOTUBILity Zmms6.04 x 103 x44 = 0.26 g/1

——
- 0504 x 1073 x22.4 = 0.14 1/1
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