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Appendix A Calibration Curves

APPENDICES

Table AL Gas chromatograph’s calibration curve for hydrogen (Hz)

Volume of hydrogen (ml) Peak area
0.02 1,101,005
0.04 2,016,179
0.08 3,680,042
0.1 5,675,328
0.2 11,471,761
04 22,832,569

Peak area

Y

y-= BE+07x - 319435

R* = 09984 /

Figure AL The relationship between amount of hydrogen (H2) and peak area.

Equation

Volume of hydrogen (ml)

Peak area + 319,435

Amountofhydrogen =

6 X 107




Table A2 Gas chromatograph’s calibration curve for nitrogen (N2)

Volume of nitrogen (ml) Peak area
0.02 69,431
0.04 188,161
0.08 426,068
0.1 478,146
0.2 1,008,515
04 2,155,800
0.6 3,300,337
3 5e+8 e AN /./
. /
g 15e+6 A ////
10e+6 //0
5 0e+5 //
o/’/. |
00 1 2 wuédn"@;](ni) 5 6 7

Figure A2 The relationship between amount of nitrogen (N2 and peak area.

Equation

- _ Peak area + 53,607
Amount of nltrogen = st
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Table A3 Gas chromatograph’s calibration curve for oxygen (O2)

Volume of oxygen (i) Peak area
0.02 81,122
0.04 233918
0.08 514527
0.1 662,766
0.2 1,366,208
04 2738126
3e+6 :'?::75'9(?;,44133 /"
//
. 2e+6 - /"/'/
i} 1e+6 /’ =
//' s
00 1 \Ul}re dowj( |) 4

Figure A3 The relationship between amount of oxygen (02) and peak area.

Equation

Amount of oxygen =

Peak area + 44,133
7. 106
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Table A4 Gas chromatograph’s calibration curve for methane (CH4)

Volume of methane (ml) Peak area
0.02 151,094
0.04 523,919
0.08 998,851
0.1 1,366,651
0.2 2,898,103
04 5,880,444
6e+6 - y = 2E+07x - 138046 ,//
R = 0 9996 W
— S Vi
g 4e+6 ‘//
S e - i
2e+6 y //
1646 /’/.'”/
T \umedmetee )

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

Equation

Peak area + %38,046

Amount of methang = --=------ R
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Table A5 Gas chromatograph's calibration curve for carbon dioxide (CO2)

Volume of carbon dioxide (ml) Peak area
002 4238
0,04 188,166
0.08 293,029
01 354,304
09 147812
04 1,515,064
Ll V= 4E+00K - 452%8 v_/'//
1.4e+6 4 B //
§ 8.0e+5 ,/"/
6 Oeoj - //”
4 Oe»: : /}/’
0.0 / T

Volume of carbon dioxide (ml)

Figure A5 The relationship between amount of carbon dioxide (COz2) and peak area.

Equation

Amountofcarbon dioxide =

Peak area + 45,298
4X 106



Table A6 Liguid chromatograph’s calibration curve for acetic acid

Concentration of acetic acid (mg/l)

1,000
2,000
3,000
4,000
5,000

Peak area
0.04
0.15
0.29
0.37
048

Peak area
w

y=00001x- 0.066
R = 09955

P

00 -y
0 1000

Figure Ae The relationship between concentration of acetic acid and peak area.

Equation

Amount of aceticacid =

T T T
2000 3000 4000 5000

Concentration of acetic acid (mg/l)

Peak area + 0.066
0.0001
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Table A7 Liquid chromatograph's calibration curve for propionic acid

Concentration of propionic acid (mg/1) Peak area
1,000 0.14
2,000 0.36
3,000 0.59
4,000 0.7
5,000 0.9

y= 00002x- 0 0495 A
R? = 09963
8 4
1 L)
N /

24 //
00 T

0 1000 2000 3000 4000 5000

Peak area
[=2]

Concentration of propionic acid (mg/)

Figure A7 The relationship between concentration of propionic acid and peak area.

Equation

Peak area + 0.0495

Amount of propionic acid = 1.0002



Table A8 Liquid chromatograph’s calibration curve for butyric acid

Concentration of butyric acid (mg/1) Peak area
1,000 0.23
2,000 0.48
3,000 0.83
4,000 1.11
5,000 131
i y= 0.0003x- 0 0415 P
12 4 R®= 09927 7
o
g“ 01 '///
x 8 S
g e
; 87
4 ,’//
2 2 a
00 < + T — T
0 1000 2000 3000 4000 5000

Concentration of butyric acid (mg/l)

Figure As The relationship between concentration of butyric acid and peak area.

Equation

Amount of butyric acid = €K 36.950830-0415



Table A9 Liquid chromatograph’s calibration curve for valeric acid

Concentration of valeric acid (mg/1) Peak area
1,000 0.21
2,000 0.51
3,000 0.80
4,000 1.19
5,000 1.36
g NNy .

Peak area
(=~}

; S
4 g

24 /
00

T T T T
0 1000 2000 3000 4000 5000

Concertration of valeric acid (mg/l)

Figure A9 The relationship between concentration of valeric acid and peak area.

Equation

1 . .1 Peakarea+0.0785
Amount o fvaleric acid = 0.0003



Table A10 Liquid chromatograph’s calibration curve for ethanol

Concentration of ethanol (mg/1) Peak area
1,000 0.21
2,000 0.53
3,000 0.78
4,000 105
5,000 135

»

4 /
. -

00

Peak area
[=+]

0 1000 2000 3000 4000 500C

Concentration of ethanol {(mg/l)

Figure AL0 The relationship between concentration of ethanol and peak area.

Equation

1_ Peak area +0.0617
Amount of ethanol = 0.0003



Appendix B Preparation of 1 M NaOH Solution for pH-controlled System

Preparation of NaOH at concentration of 1 M
(Molecular weight of acetic acid = 60)

Imol 409
11 Imol

= 407
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Appendix ¢ Volatile Fatty Acids (VFA) Quantification by Distillation Method

c 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 = 00

Determination of fresh acetic acids concentration in term of molar

0997 L of acetic acid  1.07 g of acetic acid  Imol of acetic acid
L of solution mL of acetic acid 60 g of acetic acid

= 1778 M
Preparation of acetic acid at concentration of 2,000 mg/L

2 000 ace“cac® 1 mole of acetic acid
L of solution 60 g of acetic acid

=0.0333 M
Dilution of acetic acid

NJV,

V]

N2V2

NV2IN,

(0.0333x /1 7.78
1.873x10'3 L

c 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

01mol 40g 100
IL X 1molx 99

=404 ¢

c 3. Recovery Factor () Determination
Distill 150 ml 0f 0.0333 M of acetic acid in distillation apparatus
Calculate the recovery factor



. a
.f—g

Where

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

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

0fNaOH (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

2) Distillate 25 ml NaOH 5.7 ml
Used NaOH

Acetic acid in distillate =

Concentration of acetic acid in distillate

Average

Recovery factor (f)

11,7x10'3x0.1
1.17X103  mol
1.17x103  mol
1.17x10'3x 60.5
0.07 g

0.07/50
1.405x10"3 g/ml
1405  myl

5.7x1030.1
5.7%10:4 mol
5.7%10:4 mol
5.7x104 x 60.5
0034 g

0.034/25

13684105 g/mi
1% myl
1387 myl

1,387/2,000
0.693
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