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Development of Disk-type Extraction of 3-Chloro-4-(dichloromethyl)-
5-hydroxy-2(SH)-furanone using SDB-RPS

Jaewon Choi’, Bushik Moon, and Kyunghee Baek
Water Analysis & Research Center, Kwater, San 6-2, Yeonchuk-dong, Daedeok-gu, Daejeon 306-711, Korea

Analytical method of 3-Chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-furanone (MX) for water sample was
optimized using SDB-RPS (or C18) disk type SPE system. High resolution mass spectrometer was applied to
improve detection limits. Basic conditions for derivatization of target compounds such as derivatization agent,
temperature, time were optimized. Calibration curves was performed from 0.5~200 ng/mL (500 ng/mL for
internal standard) with R> value 0.9997. In sample extractions, SDB-RPS disk showed better results than C18
disk for signal to noise ratio, detection limits and peak shape, respectively (hereafter, recoveries were
improved). Results of the method validation indicated that the limits of quantification (LOQ) of tested samples

ranged 0.14~0.64 ng/L.
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Table 1. Extraction conditions for automated SPE system
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Extraction Procedure

EPA method 508.1

EPA method 8141B

Conditioning step 1
Conditioning step 2
Conditioning step 3

Ethyl Acetate
Methanol
Reagent Water
Filtration (flow rate :

Acetone
Methanol
Reagent Water

60~80 mL/min)

Air dry filtered disk

Extraction step 1
Extraction step 2
Extraction step 3
Extraction step 4

Ethyl Acetate
Methylene Chloride
Methylene Chloride
Methylene Chloride

Acetone
MTBE
MTBE
MTBE
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Table 2. HRGC-HRMS conditions
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Fig. 1. Derivatization efficiency between reagent.

Condition for HRGC (Trace GC2000, Thermo, Germany)

GC capillary column

DB-1, 3 m x 0.25 mm ILd., 0.2 mm film thickness

Ramp of oven temp.
Injection port temp.: (220°C)

40°C(2 min)-20°C/min-120°C-6°C/min-175°C-30°C/min-300°C(0.7 min)

Injection mode
Carrier gas :
Gas flow mode: constant flow (0.7 mL/min)

: Splitless mode

high-purity helium, above 99.9999%

Condition for HRMS (Finnigan MAT95XP, Thermo, Germany)

Ionizing current: 0.5 mA
Ionizing energy: 42 eV
Ion source temp.: 230°C

Accelerating voltage: 5.0 kV
Ion multiplier voltage: 2.3 kV
Resolution: R>10,000 (10% valley)

Measurement of mass: selected ion monitor(SIM) using perfluorokerosene(PFK)

: MX m/z 198.9883, 200.9091
MBA m/z 238.8343, 240.8323
Lock mass : m/z 192.9883

Calibration mass : m/z 242.9851

Selected ion
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Fig. 2. Temperature dependent derivatization.
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Fig. 3. Calibration curves (0.5~200 ng/mL).
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Fig. 5. Peak shape between SDB-RPS and C18 disk
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Table 3. LOQ of the samples by SPE-GC/HRMS

Al - B -

73]

Sample ID  Spiking vol. (ng)  Extraction Derivatization Instrumental analysis LOQ of the sample
Test-1 4.6 0.14
Test-2 15 2% H,S0, / 0.31
Test-3 57 isopropanol 0.62
Test-4 16 SDB-RPS GC/HRMS with 0.63

Extraction .
Test-5 36 ; LLE 10,000 resolving power 0.30
(30min)
Test-6 83 l 0.64
Test-7 20 N2 conc. 0.38
Test-8 13 0.16
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