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The SIFT-MS measurement system is a new useful analytical tool for odor analysis due to its high sensitivity
detection and quantification of multiple odorants simultaneously in real time. However, the Korean analytical
standard technique lacks a QA/QC methodology for real-time measurement. In this study, three distinct Method
Detection Limit (MDL) estimation procedures were evaluated to determine the optimal quality control strategy
for the SIFT-MS real-time analytical method: (1) MDL, created with spiked samples, (2) MDL, based on
method blanks, and (3) LOD provided in the instrument operating manual. The results revealed that the MDL,
were the most significant of the three estimated results, followed by the MDL, and the LOD. The US EPA pro-
cedure recommends selecting the greater value, which in this study corresponds to the MDL; however, the
absence of gas-phase CRMs for 18 out of the 22 odor compounds limited the applicability of MDL,. As a result,
we selected the MDL, estimation based on ambient background air as the most appropriate approach for deter-
mining the MDL in the real-time monitoring system. In 2024, monitoring data obtained using the SIFT-MS mea-
surement system in a casting industrial complex in Gyeongsangnam-do revealed that hydrogen sulfide, toluene,
acetaldehyde, and xylenes are the key management target compounds of the odor emission sources.
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Table 1. List of 22 designated Odor Compounds measured in this study

No Odor Compounds Chemical formula No Odor Compounds Chemical formula
1 Ammonia NH; 12 Butyraldehyde C,HO
2 Methyl Mercaptan CH,S 13 Toluene C,Hg
3 Hydrogen Sulfide H,S 14 Eth);lybl:r?ze:ne* gzglz
4 Dimethy! Sulfide CH,S 15 Miﬂﬁ;ﬁ”ﬁfgﬂm éﬁg&
5 Dlme;iy;zﬁulﬁde (iig’ﬁ 16 Methylisobutylketone CH,,0
6 Trimethylamine C;HoN 17 Butyl acetate C¢H;,0,
Acetaldehyde C,H,0 18 Propionic acid C;H0,
Styrene CgHy 19 n-Butyric acid C,H;O,
9 Propionaldehyde* C;H,O 20 n-Valeric acid: CsH,,0,
Propylene Oxidel C;H,O 21 i-Valeric acid CsH,,0,
10 nValeraldehyde™ CsH,,0 .
. - 22 i-Butyl alcohol CH,,0
11 i-Valeraldehyde CsH,,0

*Non Odor Compounds which are not separated in SIFT-MS measurements.
**Odor Compounds which are not separated in SIFT-MS measurements.
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Fig. 1. Location of the monitoring site and SIFT-MS monitoring system.

Table 2. Timetable of Odor Compounds measurements at the
site using the SIFT-MS system

The Number of Acquired

Measurement Date

Valid Data
March 27 - April 2 17,800
April 22 - April 29 19,596
June 3 - June 8 15,058
Sept 30 - Oct 7 11,096
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Table 3. Operating conditions of the SIFT-MS system for
Odor Compounds measurements
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Parameter Value Table 4. Estimated MDL, for air and nitrogen spiked samples
Sample plate temperature 120°C Estimated MDL, (n=81), ppb
Inlet pipe temperature 120°C Odor Compounds 10 ppb 10 ppb
Flow tube temperature 120°C Spiked Air Spiked Nitrogen
Flow tube pressure 440 mTorr Methyl mercaptan 1.8 2.0
Source pressure 996 mTorr Hydrogen sulfide 2.3 1.8
Upstream pressure 5.3E-04 Torr Dimethyl sulfide 2.0 22
Downstream pressure 50 mTorr Dimethyl disulfide 1.4 1.3
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Table 5. Average concentrations of 22 Odor Compounds across three method blank species

Concentrations (ppbv)

Odor Compounds Nitrogen Air Ambient MDL target values in
(99.999%) (99.999%) background air NIER Standard Method
Ammonia 5.5 9.2 16.3 10
Methyl mercaptan 0.2 04 0.4 0.2
Hydrogen sulfide 0.7 0.8 0.7 -
Dimethyl sulfide 0.0 0.0 0.2 -
Dimethyl disulfide 1.8 0.7 0.2 -
Trimethylamine 0.2 0.3 0.6 0.5
Acetaldehyde 6.1 3.8 3.8 1
Styrene 0.0 0.0 0.1 10
Propionaldehyde 2.8 0.9 1.3 1
Butyraldehyde 0.5 0.6 1.2 1
n-Valeraldehyde 1
. 0.4 0.7 0.5
i-Valeraldehyde 1
Toluene 0.3 04 0.5 10
Xylenes 0.7 0.3 0.4 10
Methyl ethyl ketone 0.3 0.3 1.4 10
Methyl isobutyl ketone 0.4 0.5 0.7 10
Butyl acetate 0.1 0.2 0.4 10
Propionic acid 0.5 0.3 0.9 5
n-Butyric acid 0.3 0.6 0.9 5
n-Valeric acid 5
. . . 0.4 0.3 0.5
i-Valeric acid 5
i-Butyl alcohol 0.4 0.6 0.7 10
v AlRe] A7 WrE o2 AVE ek 38 (X)) B B0 (S)E AL, A= 50001419 t-
92 B89 PP o] WA BA 940 WA BEgh 23342 9] AR AgaN NS AR
S5 ¥5ol NS tpgoR AYelAEY 2035 % A (MDL)E IHFANT/IES) 2 e Aol
=2 3%kl 2 AdE AT AAE A Ak WHAS A F32A]9 HlaLsl Table 601 WE
Z3) B39} 97 Table 5o Aelaiint. Eol UeF  UiSIt) Table ¢l B3 w7 éfﬁ | E3E4] (MDL 1)
W AeEA BEE SIFTMS AES471E 400 & P22 02-10 ppb e A7} 2 el of
4 7Kl oF 0%0k) DI SR B 5 A6l ALRel A3 9 B el Lohhe a8 3
el Aeagioltt. Tl WA, AHOIARA 09% o, AR B4 Ale] 1F A o] Fo| BHEA]
oI FRAHBANIERP] A8 TINTNZN RGeS dhEoleh, 28 WS ARS S7
Arjeks WHASIA(MDL)SH Bl dAsHA =  of vlwsl BH, Yol F3igheE 45, Edvged
& = (@l oPhHE FHE oMELHSllEE 35 QHBRI=R 5% 5 11352 MDL/MDL,,, HI7} 1.o
HIA| B RFolA HPHASSHA AAIZE | ppbETE 3.8 ~7.72 SIFT-MS 9E24m o) WS35 *%7‘01 Ll
H o) i) S ELH B =S Ale UHA] 21 WHESH HxX] B} 3 777 ZA YERL
T TAR7E WRASIAIRD ot =G Yol frIsRbE e At 45 T 11RES MDLb/
A ERREIAIR 3% T Sl AARE EATEE . MDLy F1 0.03~0.3 Alel=2 %*7&/‘]647]3— T34
A 4 3 (analytes-free) 212 WSS Zo2 B 2] 30% o|sl= WA Yelit R7181E 5ol W
T Atk HAS ExAE 379NE7 1S %éf?} AEAF
THE WHEHEIAIR 5017 SRS ol8sle] Bk AP AEelA e S Fol wEFEe] 10 ppbE Hlaw



98 olFE

CupgA - AR

- ARlE

Table 6. Estimated MDL based on ambient background air method blanks

Odor Compounds MDL, (n=501), ppb MDL ;0 MDL, / MDL,,¢
Ammonia 23.6 10 2.36
Methyl mercaptan 1.0 0.2 5.0
Hydrogen sulfide 2.5 - -
Dimethyl sulfide 0.4 - -
Dimethyl disulfide 0.5 - -
Trimethylamine 1.2 0.5 24
Acetaldehyde 7.7 1 7.7
Styrene 0.3 10 0.03
Propionaldehyde 2.2 1 2.2
Butyraldehyde 2.1 1 2.1
n-Valeraldehyde 1
i 1.0 1.0
i-Valeraldehyde 1
Toluene 0.9 10 0.09
Xylenes 0.9 10 0.09
Methyl ethyl ketone 24 10 0.24
Methyl isobutyl ketone 1.2 10 0.12
Butyl acetate 1.0 10 0.1
Propionic acid 1.5 5 0.3
n-Butyric acid 1.6 - -
n-Valeric acid L0 - i
i-Valeric acid -
i-Butyl alcohol 1.2 10 0.12
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Table 7. Comparison of the estimated MDL based on three different approaches

Estimated MDL, ppb

Odor Compounds

MDL, (10 ppb Spiked Air) MDL, (ambient background air)

LOD (99.999% nitrogen)

Methyl mercaptan 1.8
Hydrogen sulfide 23
Dimethyl sulfide 2.0

Dimethyl disulfide 1.4

1.0 0.1
2.5 0.2
0.4 0.0
0.5 0.2
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Table 8. Descriptive statistics of Odor Compounds measurement data in a Casting Industrial Complex in Gyeongsangnam-do

Odor Compound . Descriptive Statistics (n = 63,550)', ppbv MDL, Emission
Min Average  99.9 percentile Max Standard
Ammonia 0.8 7.6 28.1 38.8 23.6 2,000
Methyl mercaptan 0.0 0.3 1.7 2.5 1.0 4
Hydrogen sulfide 0.0 1.8 20.0 86.6 2.5 60
Dimethyl sulfide 0.0 0.5 2.4 4.2 0.4 50
Dimethyl disulfide 0.0 0.2 1.9 2.6 0.5 30
Trimethylamine 0.0 0.7 42 6.8 1.2 20
Acetaldehyde 0.0 37 11.3 239 7.7 100
Styrene 0.0 0.1 1.1 3.7 0.3 800
Propionaldehyde 0.0 2.0 6.7 8.5 2.2 100
Butyraldehyde 0.0 1.1 8.4 25.6 2.1 100
n-Valeraldehyde
) 0.0 0.8 4.1 6.6 1.0 26
i-Valeraldehyde
Toluene 0.0 1.6 14.9 62.8 0.9 30,000
Xylenes 0.0 1.7 10.7 375 0.9 2,000
Methyl ethyl ketone 0.0 0.9 10.0 27.7 24 35000
Methyl isobutyl ketone 0.0 0.6 2.6 17.2 1.2 3,000
Butyl acetate 0.0 0.4 6.8 20.6 1.0 4,000
Propionic acid 0.0 0.7 4.6 18.0 1.5 70
n-Butyric acid 0.0 0.4 2.5 4.9 1.6 2
n-Valeric acid
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