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APPENDICES
Appendix A Calibration Curves

Table AL calibration curve for hydrogen (Hz)

Volume of hydrogen (ml) Peak area
0.02 16,313
0.04 58,770
0.08 180,674
0.1 226,743
0.2 427,198
0.4 778,509

25000000 -

y=5E+07x -377287
R*=0.9979

20000000 -

15000000 -

Peak Area

10000000 -

5000000

0 0.1 0.2 0.3 0.4 0.5
Volume of Hydrogen (ml)

Figure AL The relationship between volume of hydrogen (Hz)and peak area.

Equation

ppnb-orpn 1 ATTTRT
Amount of hydrogen = - 5~X~ (Ve
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Table A2 Calibration curve for nitrogen

Volume of nitrogen (ml) Peak area
.02 34,210
0.04 128,767
0.08 305,267
01 393,916
0.2 809,433
04 1602475
2000000 -
y= 4E+06x -29532
R?=0.9994
1500000
f; 1000000
500000
0 LS

0 01 02 03 04 05
Volume of Nitrogen (ml)

Figure A2 The relationship between volume of nitrogen (N:) and peak area.

Equation

: _ Peak area + 29532
Amount of nitrogen = 4 X 106



Table A3 Calibration curve for oxygen

Volume of oxygen (ml) Peak area
0.02 12,286
0.04 43,99
0.08 104,342
01 13546
0.2 280,220
04 562,001
600000 -
y= LE4+06x - 12182
500000 R2=0.9997
5 400000 -
< 300000
= 200000 -
100000 -
0= , : !
0 0.1 0.2 0.3 0.4 0.5

Volume of Oxygen (ml)

Figure A3 The relationship between volume of oxygen (O:) and peak area,

Equation

— Peak area 4- 12182
Amount of oxygen = 1% 106
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Table A4 Calibration curve for methane (CH4)

Volume of methane (ml) Peak area
.02 2517
0.04 381,106
1 1,293,552
0.2 2,674,654
3000000
y=1E+07x - 182677
2500000 R*=0.9995
= 2000000
=
< 1500000
£ 1000000
500000

0
0 0.05 0.1 0.15 02 0.25

Volume of Methane (ml)

Figure A4 The relationship between volume of methane (CH:) and peak area.

Equation

Peak area + 182677

Amount of methane = LY 107
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Table A5 Calibration curve for carbon dioxide (COz)

Volume of carbon dioxide (ml) Peak area
0.02 26,118
0.04 97,539
008 220,122
0.2 596,414
04 1,315,885
1400000 -

y = 3E+06x - 48361
R*=0.9989

1200000
1000000
800000

Peak Area

600000
400000
200000

0

00l 02 03 04 05
Volume of Carbon dioxide (ml)

Figure A5 The relationship between volume of carbon dioxide (CO.) and peak area.

Equation

Peak area + 48361

Amount of carbon dioxide = 3 X 106
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Table As Calibration curve for acetic acid (CHsCOOH)

Volume of hydrogen (ml) Peak area
1,000 0.04
2,000 015
3,000 0.29
4,000 0.37
. 5,000 0.48

Concentration of acetic acid (mg/l)

- Figure A6 The relationship between concentration of acetic acid (CHCOOH) and
peak area.

Equation

Peak area + 0.066

Amount of acetic acid -
0.0001
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Tabic A7 Calibration curve for propionic acid (CHsCH.COOH)

Volume of hydrogen (ml) Peak area
1,000 014
2,000 036
3,000 0.59
4,000 0.7
5,000 0r%

«\\

¢

00

0 1000 2000 3000 4000 3000

Concentration of propionic acid (mg/l)

Figure A7 The relationship between concentration of propionic acid
(CH:CH.COOH) and peak area.

Equation

Peak area *t 0.0495

Amount of propionic acid - 00002
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Tabic As Calibration curve for butyric acid (CH3(CH2):COOH)

Volume of hydrogen (ml) Peak area
1,000 023
2,000 048
3,000 0.83
4,000 11
5,000 131

4 y=00003x 0 0415 Pg
(‘13 6 -
00 == v . r T
0 1000 2000 3000 4000 5000

Concentration of butyric acid (mgf)

Figure As The relationship hbetween concentration- of- butyric acid
(CfACfhhCOOH) and peak area.

Equation

_ Peak area T 0.0415

Amount of butyric a-cid =
Y 0.0003
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Table A9 Calibration curve for valeric acid (CHs(CHz)sCOOH)

Volume of hydrogen (ml) Peak area
2,000 051
3,000 0.80
4,000 119
5,000 1.36
1
' /= 0 0003%- 00785 5 g
2 /‘
004--"mmmmmn doemeeeee Foreennmne- 1
0 1000 2000 3000 4000 5000

Concertradon ofvaleric acid (mgli)

Figure A9 The relationship between concentration of valeric acid
(CH;(CH:):COOH) and peak area.

Equation

Amountofvaleric acid = Peak a6?030'630-0735
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Table A10 Calibration curve for ethanol (C2HsOH)

Volume of hydrogen (ml) Peak area
1,000 0.21
2,000 053
3,000 0.78
4,000 105
5,000 135
14 4
¥= 0.0003x- 0.0617 /,/"
12 4 R* = 09986 -~
10 - /"/
6 //
2 =
00 i T T T
0 1000 2000 3000 4000 5000

concentiation of ethanol (mg:l)

Figure A9 The relationship between concentration of ethanol (C:HsOH) and peak
area,
Equation

Peak area H0.0617
0.0003

AmountoJf gthanol =
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Appendix B Preparation of 5 wt./vol.% NaOH Solution for pH-controlled
System

Preparation of NaOH at concentration of 5 wt./vol.%

100 =50f



135

Appendix ¢ Volatile Fatty Acids (VFA) Quantification by Distillation Method

¢ 1 Acetic Acids Stock Solution Preparation for Recovery Factor (f) Determination

Concentration of fresh acetic acid (liquid) = 99.7%
Density of acetic acid = 107 g/ml
Molecular weight of acetic acid = 60

Determination of fresh acetic acids concentration in term of molar
0.997 L of acetic acid  1.07 g of acetic acid  1mol of acetic acid

L of solution " mL of acetic acid 607 of acetic acid

=178 M
Preparation of acetic acid at concentration of 2,000 mg/L

_ 2000 m Of aceticacid  1mole of acetic acid
L of solution 60 g of acetic acid

=0.0333 M
Dilution of acetic acid
NjV) = N2V 2
V, = N 2V 2N
(0.0333x )/17.78
1873x103 L

¢ 2. Standard Sodium Hydroxide (0.1 M) Preparation
Concentration of fresh NaOH (solid) = 99%
Molecular weight of acetic acid = 40
Preparation of acetic acid at concentration of 0.1 M

_0lmol 40g 100
IL xIm 99

=404 ¢

C 3. Recovery Factor (f) Determination
Distill 150 ml of 0.0333 M of acetic acid in distillation apparatus
Calculate the recovery factor



I=

o | ®

Where

a = volatile acid concentration recovered in distillate, mg/L
b = volatile acid concentration in standard solution used, mg/L

136

Find volatile acid concentration recovered in distillate by titration with 0.1 M

0f NaOH (MW of acetic acid = 60.5)

1) Distillate 50 ml NaOH 117 ml

Used NaOH

Acetic acid in distillate

Concentration of acetic acid in distillate

Distillate 25 ml NaOH 5.7 ml
Used NaOH

Acetic acid in distillate

Concentration of acetic acid in distillate

Average

Recovery factor (f)

11,7x10'30.1
.1 7103 mol
1.17x103 mol
1.17x10'3x 60.5
0.07 g

0.07/50
1.405x10°3 g/ml
1405 myl

5.7x10:3\0.1
5. 7104 mol
5.7x10"4mol
5.7x10"4x 60.5
003 ¢

0.034/25

1.368x10°3 g/ml
1368  myl
1387 myl

1,387/2,000
0.693
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