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A Study of Aldehyde Compounds Analysis by Cryogenic Preconcentrator and GC/MS

Jeong-Ok Park ', Young-Wook Cha and Sang-Min Han

Industrial Environment Division

Abstract

The objective of this study was to develop available analysis method for many aldehyde compounds in ppb level at
industrial sites by cryogenic preconcentrator and GC/MS. As the results, using trap of cryogenic preconcentrator was Tenax
trap of which adsorption and repeatibility was higher than glass beads trap. Adsorption and repeatibility on each temperature
by Tenax were increased by low temperature but were not different in -20 C, so decided suitable condition was -20 C.
Repeatibility in suitable condition was best in 0.62% and other 5 compounds were below 3%. Standard calibration curve was
higher than 0.9851 and other compounds were good value. Method detection limit was low at n-valeraldehyde > i-
valeraldehyde > i-butyraldehyde > propionaldehyde > butyraldehydicatedtife > acetaldehyde in order. Possibility of field
assessment was tested in waste food treatment and feed production. In conclusion of this study, as the method for cryogenic
preconcentrator was official in standard methods for sulfur compounds 4 and styrene so, it would be more efficient
simultaneous analysis system by using a cryogenic injector and GC/MS.
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Fig. 1. Schematic diagram of extremely low temprature
preconcentration system
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Table 1. Analytical conditions of GC-MS
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GC (Agilent HP—6890)

Column

Split ratio
Injector temp.
QOven temp.

HP-1(60m 320 m 1.8 m)
10:1
270
10 /min = 60 (0.5 min)
—10 /min — 80 (3 min)

35 (5 min) —

MS (Agilent 5973N)

Manifold temp.

Scan time
Filament/Multiflier delay
EM volts

Mass range
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0.6 sec/scan
1 min

1735

35 - 300m/z
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Table 2. Specification of aldehydes in this study

compound Formular M.W. Specific gravity M.P. (C) B.P. (C) Solubility
Acetaldehyde CH3CHO 44.05 0.784 -123.3 20.8 o
Propionaldehyde CH3CH2CHO 5808 0.8058 -80.05 47.93 16.5g
n-butyraldehyde = CH3(CH2)2CHO 72.11 0.8049 -9 75.7 3.7a
i—butyraldehy de (CH3)2CHCHO 72.11 0.7904 -65.9 64.2 8.8
n-valeraldehyde CH3(CH2)3sCHO 86.14 0.8105 -91.5 102.5 sl.s
i—valeraldehy de (CH3)2CHCH:CHO 86.14 0.8004 Liquid 92.5 sl.s
Table 3. Target ion and reference ion for quantative analysis with standard gas concentrations.
compounds Conc.(ppb) RT Ref. ion Target ion
Acetaldehyde 100 1.62 43 42 44
Propionaldehyde 100 2.10 29, 39 39
i—butyraldehyde 100 2.72 41, 72 43
Butyraldehy de 100 3.20 43 72 44
i—valeraldehy de 100 4.66 43 41 41
n—valeraldehvde 100 6.01 41, 29 44

Fig. 2. Total ion chromatograph of mixed compounds by
GC/MS full scan mode.
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Fig. 3. Total ion chromatograph of mixed target compounds by
Tenax trap
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Table 4. Repeatability test results of adsorbents
Conc. Conc.(ppb) — Tenax . Conc.(ppb) —Glass beads N
compounds (ppb) 1 =2 =3 RSD (%) - o =3 RSD (%)
Acetaldehyde 10 11.58 11.39 11.05 2.37 11.37 11.25 11.32 0.53
Propionaldehyde 10 10.25 10.72 10.05 2.84 9.04 9.16 9.84 4.62
i—butyraldehy de 10 12.05 10.57 10.84 5.30 8.97 8.97 10.45 6.77
Butyraldehy de 10 10.57 10.85 10.26 4.34 9.73 8.45 10.48 10.74
i—valeraldehy de 10 9.95 10.48 10.05 2.30 9.01 7.94 9.53 6.89
n—valeraldehyde 10 10.49 10.26 10.25 2.15 22.78 21.95 25.87 8.78
~ — =0
oo |

Fig. 4. Total ion chromatograph of mixed target compounds by
Glass beads trap
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Table 5. Repeatability test results of this study (10ppb)
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Fig. 5. Peak area of mixed compounds by temperature of
precontration trap.
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compounds Repeatability of conc. (ppb) SD (pb) RSD (%)
n=1 n=2 n=3
Acetaldehyde 11.37 11.24 11.34 0.068 0.60
Propionaldehyde 9.94 10.12 9.72 0.200 2.02
i—butyraldehy de 9.34 951 10.03 0.359 2.80
n—butyralde hvde 10.34 10.43 10.92 0.312 2.95
i—valeraldehy de 9.28 9.64 9.73 0.238 1.87
n—valeraldehvde 9.59 9.73 9.94 0.176 1.81
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Table 6. Detection limits for each component in this expriments.

Repeatability of conc. (ppb)

compounds - - 3 - - =6 - SD ppb)  RSD (%)
Acetaldehyde 6.25 5.79 6.99 5.73 6.26 7.06 6.47 0.523 0.822
Propionaldehyde 4.22 3.82 4.32 4.37 3.83 4.73 4.58 0.346 0.543
i—butyraldehy de 4.25 4.43 5.21 4.63 4.43 4,71 4.63 0.307 0.482
n—butyraldehyde 456 5.65 451 4.8 4.46 451 5.57 0.521 0.817
i—valeraldehy de 4.16 4.13 4.19 4.69 4.37 4.44 4.62 0.225 0.353
n-valeraldehyde 4.35 3.89 3.95 4.17 4.01 4.14 4 0.157 0.247
' © uh ol o EHo] FEAo] FHA L& 55 5o
ol e cie] Aol el v} AL A5 2]
Fo 7 gorEl E3] Aol 438t Acetaldehyde®] 7

Fig. 6. Standard curve of aldehydes in mixed gaseous standards.
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Table 7. Concentrations of aldehydes in fields sampling sites.
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