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Quantitative Analysjs of Volatile Fatty Acids
in Anaerobic Reactors.
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This analysis was designed for the quick determination (in about ten minutes) of volatile
fatty acids (VFA) which is one of the controlling factors to the mechanism of anaerobic
bio-contact (ABC) system due to its adverse effect to methanoginus. The quantitative
analysis by a gas chromatography proved to be effective when samples were acidified with

88 94 formic acid before analysis.
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Chart speed  : 5 mm/min
Inject volume : 2 x £

%% Calculation report %%

PK No. Time(min) PK area PK height ID No. Name
1 0.171 4944 234
2 0.57 21516 1083
3 2.057 21048 1645 . .
Acet d
4 287 13073 1088 1 cene 2o |
o 13 1322 2 Propionic acid
5 3.38 169 3 iso-Butyric acid
6 4.153 15841 1048 . .
4 Butyric acid
7 5.158 314 12
8 6. 485 46 119 2171 5 Valeric acid
9 10. 223 47 559 1499 . .
................................ 6 Caproic acid
Total 187 326 10 102

F1R BEEROI/v< 774
Fig. 1 Chromatogram of standard solution
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Table 1 Acetic acid included in Formic acid
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Table 3 Effect of Formic acid concentrations

(2.6 V/v% solution) Formic acid H‘ |Acetic Propionic iso-Butyric Butyric Valeric
. conc. P acid acid acid acid _ acid
Formic acid ‘ A B C D S
‘ 5| o9 V9% | 2.4 X (area) 7118 6370 8974 8296 —
% Carea) | 1978 2058 2066 2117 5 7 |7 ev% | 125 15 28 87 -
s.d. 14 41 40 845 8 %(Ca
Y /o0 rea) 9264 7162 9338 8 669
cv.% | 58 23 20 40 T 267/% 122°cv9% 05 0.2 L0 L6
‘ 5 _
Number of analysis : 5 times S| o44v /v94 | 20| X Careald 9296 7355 9312 8837
X : Average of peak area of Acetic acid ¢ ) cv.% 3.9 L7 11 0.9 -
s.d. : Standard deviation -
] X [areal 8338 18264 3737 11221 2389
c.v. : Coefficient of variation % 0.9V/%% |2.9 c.Ev.% . 4.9 5.8 9.7 2.8 9.5
3] _—_
Al ™) -
08 v X (areal11 866 21313 2868 12004 2690
B5 267/% |24 S0 s ey 55 0.4 2.5
& 2 o |l Careal11152 21770 2826 12005 2509
0 v X [area
= < | 44 /% 2317 S e T 1o L2 L2 6.3
Acetic acid
ﬁam Concentration of Standard solution: Acetic acid, 250 mg/¢
38 - - Propionic acid, 100 mg/¢
%2 iso-Butyric acid, 100 mg/¢
2.6 V/v% BRRIBWD Butyric acid, 100 mg/¢
7.6 1 ZuxbrIA Number of Analysis: 5 times
Chart speed = 5 mm/am Fig. 2 X: Aver:age (?f VFA peak area . ‘ . '
Tnject volume : 2 4 ¢ Chromatogram of 2.6 Acetic acid area was compensated with acetic acid cotained
113 F - V/v% Formic acid in the additive formic acid.
solution %=(x—X) (X: Average of peak area caused by Formic
sk Caluclation report ** aCId)
PK No. Time(min) PK area PK height D No. Name
1 0171 9020 436
2 0.557 30 756 1665 " Acetic acid
3 2.062 4145 144 _ et
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Table 2 Acetic acid included in 0~10V/v% Formic
acid solution

Concentration of : 0.9 2.6 4.4 8.8
Formic acid | Y/v% V/v% V/v% V/v%
X (larea) 615 2 066 3 389 6 441
8.4 2.0 0.7 0.7

c.v.% ‘

Number of analysis: 5 times

FFRRUR EE 1270 15~180 mg/¢ & 71 - 720
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Fig. 3 Dependercy of peak area and concentration of Acetic
acid on concentration of Formic acid solution
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1P (%)
Table 4 Residual rate (%) in column

B5 KR BEROBEOERICLD 7T AHDOVFABEER(%)
Table 5 Residual rate (%) in column

—different concentrations of standard solution—

—different concentrations of Formic acid—

Concentration of |

Acetic Propionic iso-Butyric Butyric Valeric Caproic

Corflc%ntration ( Acetic Propionic iso-Butyric Buty;ic standard solution !  acid acid acid acid acid acid
of Formic acid acid acid aci 100 mg/e _ 8.9(8.9) 4.4(4.4) 4.0(4.0) — .
acid | 250 mg/¢ 100mg/¢ 100 mg/¢ 100 m, /0 ) ) . : : *
1 ‘ - &/ £ £ 200 mg/¢ — 7.6(15) 3.9(7.8) 4.0(8.0) — —
0.9 V/v% ] 19. 4 14.9 6.7 7.4 250 mg/¢ 6.7C 17) — =— —  4.3(11) 5.6(14)
2.6 V/v% 6.7 8.9 4.4 4.0 400 mg/2 — 7.4(30) 3.9(16) 4.1(16) — -
440 500 mg/¢ 8.6( 43) — —_ —  4.4(22) 5.4027)
ATV 1.2 6.9 2.6 2.5 1000 mg/¢ |11.4(114) 5.5(55) 3.2(32) 3.7(37) 4.6(46) 5. 5(55)
Concentration of Formic acid solution for rinse 2500 mg/¢  [12.0(300) - - - - -

column: 2.6 V/v%

( ) : Residual concentration (mg/g)

Concentration of Formic acid solution for rinse column: 2.6 V/v%
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Table 6 Concentration of standard solution

Acetic Propionic iso-Butyric Butyric Valeric Caproic
acid acid acid acid acid acid

mg/¢ mg/¢ mg/¢ mg/¢ mg/e  mg/e

std-1 50 20 20 20 50 50
std-2 100 40 40 40 100 100
std-3 250 100 100 100 250 250
std-4 500 200 200 200 500 500
std-5 | 1000 400 400 400 1000 1000
std-6 | 2500 1000 1000 1000 - —
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. Table 7

—o—o— Acetic acid

80 000

BHEIR DL HTREE

Coefficient of variation of standard solutions

—x—x— Propionic acid Acetic acid

—a—a— iso-Butyric acid
—e—e— Butyric acid
—o—ao— Valeric acid

conce.

(=)

2.6 V/v%
Formic acid 50 100 250 500 1000 2 500

solution M8/ mg/e mg/e mg/e mg/e mwg/e

60 000f| —»—4— Caproic acid

. 1 Qm%f 5.1 08 1.2 15 16 0.8 19
L
S Y (89 000) Propionic acid
& 40 000F ]
3 conc. 20mg/¢ 40mg/¢ 100 mg/¢ 200mg/¢ 400mg/¢ 1000 mg/e
20 000 ///< o////////// | evs 38 L1 22 0.8 1.7 1.2
%so// iso-Butyric acid
# ) ; 1 ) L conc. ' 20mg/¢ 40mg/¢ 100mg/¢ 200mg/¢ 400 mg/e 1000 mg/¢
0 200 400 600 800 1000 ¥2500 i
0,
Concentration (mg/2) cv.% [ 4.0 1.8 2.0 1.0 1.5 0.9
=4 B’ &%ﬁ Butyri:: acid
Fig. 4 Calibration curve conc. | 20mg/¢ 40mg/¢ 100mg/¢ 200mg/2 400mg/¢ 1000mg/e
ev.% | 54 0.7 2.8 0.6 15 1.0
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Valeric acid

BIFREEMEA TR Lo conc. |

50 mg/¢ 100mg/¢  250mg/¢ 500mg/¢ 1000mg/¢
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3.3 1.0 1.2 0.5 1.6
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conc. ]

50 mg/¢ 100mg/¢  250mg/¢ 500mg/¢ 1000mg/e
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3.3 1.3 1.8 0.5 1.6

SVFADEENTX %, Number of analysis: 5 times.
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