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A Study of Analytical Method for Organic Acid Compounds (Propionic
acid, n—-Butylic acid, n-Valeric acid, i-Valeric acid) in Ambient Air
Using On-line Thermal Desorber with GC/FID
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ABSTRACT

We studied an analytical method for 4 organic acids will be regulated in 2010 using on-line thermal desorber
with gas chromatograph/flame ionization detector. Results for each compounds showed good linearity(r’ > 0.99)
and good precision(RSD < 3%). Minimum detection limit values are about 2~3ppb when we sampled 1.5 L.
These values will be reduced to 0.4~0.5 ppb when sampling 10L. We analyzed the 56 ozone precursor
standard gas using the same method to see if there are any peaks to be overlapped in ambient air and the
results showed that there is no peak overlapped. The linearity, precision and MDL in this study satisfied the
guideline of Korean standard method for 4 organic acids. This analytical method in this study could be utilized

effectively as on-line monitoring instrument to detect 4 organic acids.
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Table 1. The regulated concentration of odor compounds list by KOME*

Odor compounds Regulated concentration (ppm)
Compounds Name Formula Industrial Site  Other site Threshold ™

Hydrogen sulfide H>S 0.06 0.02 0.0005
Methyl mercaptan CH;SH 0.004 0.002 0.0001
Dimethyl sulfide (CH3),S 0.05 0.01 0.0001
Dimethyl disulfide (CHa):S2 0.03 0.009 0.0003
Acetealdehyde CH;CHO 0.1 0.05 0.002
propionaldehyde CH;CH,CHO 0.1 0.05 0.002
n-Butyraldehyde CH;CH,CH,CHO 0.1 0.029 0.0003
n-Valeraldehyde (CH,);CHO 0.02 0.009 0.0007

I. Regulation compounds i-Valeraldehyde (CH3),CHCH,CHO 0.006 0.003 0.0002
Styrene Cs¢HsCH=CH, 0.8 0.4 0.03
Ammonia NH3 2 1 0.1
Trymethylamine (CH3):N 0.02 0.005 0.0001
Toluene (CH3)C¢Hs 30 10 09
Xylene (o, m, p) (CH3),CeHy 2 1 0.38, 0.041, 0.058
Methyl ethyl ketone CH3;COCH,CH3; 35 13 0.44
Methyl isobutyl ketone CH3COC4Ho 3 1 0.2
Butyl acetate CH3;COO(CH,);CH3 4 1 0.008
Propionic acid C,HsCOOH 0.07 0.03 0.002

) n-Butyric acid C;H,COOH 0.002 0.001 0.00007

= i‘:f:l;g;’g g‘y’mé’gul\i‘és i-Valeric acid C;HyCOOH 0.004 0.001 0.00005
n-Valeric acid C;H,COOH 0.002 0.0009 0.0001
i-Butanol C,H,OH 4.0 0.9 0.01

" KOME: Korea ministry of environment
- Nagata, Y. and Takeuchi, N., Measurement of odor threshold by triangle odor bag methods. Bulletin of Japan Environmental Sanitation
Center, 17, 77-89, 1990.

Table 2. An analytical set-up for the operation of CF/TD and GC/FID system used in this study

CF/TD GC/FID
(Unity+Airserver: Markes Ltd., UK) (CP-3800: Varian inc., USA)
Sampling flow: 50 mL/min Column info.: FFAP-CP (25 m x 0.32 mm, 0.3 ym)
Sampling time: 30 min Carrier presure: 12 psi
Coldtrap: Hydrophobic trap (Tenax/Carbopack B) Initial temp.: 40°C (5 min)
Coldtrap Low temp: 5°C Temp. Rate: 5°C/min to 200°C, 15°C/min to Final temp
Coldtrap High temp: 300°C Final temp.: 250°C (13.5 min)
Coldtrap Hold time: 5 min H;: 30 mL/min
Split: 5 mL/min Detector: Air: 300 mL/min
Make up: 28 mL/min
Temp.: 250°C

I~

o] Wast Aoz AgHEU 371X HEE 150 7}

9] IYPLETFAZTELS 50 mL/min] AZANFHFHLZE 3
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Table 3. Preparation of working standards for each compounds
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Compounds Primary standard Conc.(ppm) Calibration(point) Dilution (ratio) Working standard Conc. (ppb)
1 500 10.4
A. Propionic acid 52 2 250 20.8
3 100 52.0
1 500 10.4
B. n-Butyric acid 52 2 250 20.8
3 100 52.0
1 500 10.6
C. i-Valeric acid 53 2 250 21.2
3 100 53.0
1 500 9.80
D. n-Valeric acid 49 2 250 19.6
3 100 49.0

Table 4. Sampling volume and Inject amount of each calibration points for individual compounds

Calibration point

Compounds

Working standard Conc.

Sampling flow

Sampling time

Sampling Volume Inj. Amount*

(ppb) (ml/min) (min) (ml) (ng)
Propionic acid 104 472
1 n-Butyric acid 10.4 50 30 1500 56.1
i-Valeric acid 10.6 66.3
n-Valeric acid 9.80 61.3
Propionic acid 20.8 94.4
2 n-Butyric acid 20.8 50 30 1500 112
i-Valeric acid 21.2 133
n-Valeric acid 19.6 123
Propionic acid 52.0 236
3 n-Butyric acid 52.0 50 30 1500 281
i-Valeric acid 53.0 332
n-Valeric acid 49.0 307
* at 25°C, latm
i i-Valeric acid
n-Butyric acid

mvalts

Propionic acid

Minutes

Fig. 1. Calibration chromatograph of target compounds.
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Fig. 2. Calibration graph for 4 individual compounds.
Table 5. The results of relative standard deviation using about 20 ppb working standard gas
Total Peak area (unitless) Concentration. (ppb)
Order Flow Time volume o ) ) . . o o ) .
(No.) (ml/min) (min) Propllomc n—Bu.tyrlc 1—Va1.er10 n—Va.lerlc Pr0p1.omc n—Bqurlc 1—Va1.erlc n—Va.lerlc
(mL) acid acid acid acid acid acid acid acid
1 50 30 1500 32307 41763 72982 25266 21.4 213 215 19.8
2 50 30 1500 30317 40294 71274 24841 20.5 20.6 21.0 19.5
3 50 30 1500 30331 39592 71377 24821 20.5 20.5 21.1 19.5
AVR 20.8 20.8 21.2 19.6
SD 0.52 0.45 0.26 0.21
RSD 2.51 2.14 1.23 1.06
23l B xR o g BASkT BA]d whERE AL Fs)gto Propionic acid, n-Butyric acid, i-valeric acid, n-Valeric acid
ZH o5 AEEY HFLT], HEAEA, HAHETA 9 #AME AEHE A ST F AATHEFg 1). =3
oS A3t STy &3, 471A {714 AEES F ol AEES HIFZAHE AHKEW i-Valeric acid9] 713
A 567HA] LEATFERAES S BASH, oy Fo & 712717 74 33 t5- 2 & n-Butyric acid, Propionic
Aste gt gelriEd FEe FY7t o|FoAe A acid, n-Valeric acid®] 2.2 YT o5 4714 {74t
o FAosA WFE AXZPPNRA AF A ARS BF £/} 099 oldoR B I5d JU4S 1
< golslazt shgck SAth(Fig 2). L3 20 ppb FF2 FAHE AFABE 37
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AZvEIRZE Ay B WA,

HHE RSl o] ZRE JURTHAE T ZH vHEA)
HA-S E21sta A} st Propionic acid: 2.51%, n-Butyric
acid: 2.14%, i-Valeric acid: 1.23%, n-Valeric acid: 1.06% 2]
AR e QRS WA 2% Wl HEAHS gl
4 ATH(Table 5). ©]sk &7, 10 ppb 57 2]

1

[y
=
FARE 78] WEBRENSE olF Ang FI) Ao

Korean Journal of Odor Research and Engineering. Vol. 7, No. 4, 2008



236

oy
o\
f

Table 6. The results of method detection limits using about 10 ppb working standard gas

X
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Order Flow Time V’(l)"lout frie Peak area (unitless) Concentration (ppb)
. . Propionic n-Butyric i-Valeric n-Valeric Propionic ~ n-Butyric i-Valeric n-Valeric
(No.) (ml/min) (min) (ml) aI():id aci?il acid acid al():id acizr1 acid acid
1 50 30 1500 17261 23288 38148 14804 8.64 8.60 8.47 8.17
2 50 30 1500 20475 27248 45140 17262 10.0 10.1 10.0 9.6
3 50 30 1500 21202 28240 47688 17799 10.4 10.4 10.6 9.9
4 50 30 1500 22971 30506 51501 18989 11.3 11.3 11.4 10.6
5 50 30 1500 21123 28124 48022 18363 10.4 10.4 11.0 9.8
6 50 30 1500 23972 30948 52993 19285 11.7 11.4 11.7 10.8
7 50 30 1500 21242 28609 49661 17861 10.6 10.6 11.0 9.9
AVR 10.4 10.4 10.6 9.8
SD 0.98 0.94 1.10 0.84
MDL 3.09 2.94 3.44 2.63
i-Valeric acid

L

n-Butyric acid

Propionic acid

-

n-Valeric acid

/

% o

0

s

£

Minutes

Fig. 3. Direct comparison of chromatograph between PAMS (56 compounds) and target compounds (4 compounds) in this study.
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