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Simplified Analysis of Disinfection Byproducts using
Multi-Functional Auto Injector

Byung-seok Yoon, Jae-won Choi', Jae-hee Lee, Kyung-hee Baek, and Sang-tae Lee

Water Analysis & Research Center, Korea Water Resources Corporation,
560 Sintanjin-Ro, Daedeok-Gu, Daejon, Republic of Korea

Simplified analytical method of nine disinfection by-product (DBPs) including chloral hydrate (CH), dibro-
moacetonitrile (DBAN), dichloroacetonitrile (DCAN), trichloroacetonitrile (TCAN), bromochloroacetonitrile
(BCAN), ethylenedibromide (EDB), chloropicrin (CP), I,1-dichloropropanone (DCP), 1,1,1-trichloropro-
panone (TCP) were validated using CTC Combi PAL headspace solid-phase microextraction (SPME) - gas
chromatograph-electron capture detector (GC-ECD). Basic conditions for SPME such as fiber properties,
extraction temperature, adsorption/desorption time, salt effect, repeatability and detection limits were opti-
mized. Calibration curves was resulted in 1.0-50 pg/L with R? value ranges between 0.960-0.997. The aver-
aged limits of detection (LOD) of 10 pg/L standard solution were ranged 1.51-3.78 pg/L. with available relative
standard deviation.

Key words : DBPs (Disinfection byproducts), Headspace-SPME (solid-phase micro extraction), 50/30-DVB/
CAR/PDMS
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Item Conditions
Carrier gas Nitrogen 1.2 mL/min
Make-up gas Nitrogen 60 mL/min
Split ratio Splitless
Injector temperature 260°C
Detector temperature 280°C

Oven

35°C for 7 min, 1.5°C/min to 47°C, 6.5°C/min to 100°C, 15°C/min to 180°C




74 S - A - oAl - s - ol
Table 2. SPME fibers and available temperatures for GC use
Stationary Film H Maximum Operating Conditioning Time
Phase Thickness (um) p Temp.(°C) Temp.(°C) Temp.(°C) (Hrs.)
PDMS/DVB 65 2-11 270 200-270 250 0.5
CAR/PDMS 75 2-11 320 250-310 300 1-2
CW/DVB 70 2-9 260 200-250 220 0.5
DVB/CAR/PDMS 50/30 2-11 270 230-270 270 1
- PDMS : Polydimethylsiloxane - DVB : Divinylbenzene
- CAR : Carboxen - CW : Carhowax
Table 3. Physical and chemical properties for disinfection A3}, fiberol] that & - &2 889 <& 65-PDMS/

byproducts
Com-  Chemical Molecular Boiling  Melting
pounds formula  weight point(°C) point(°C)
CH C,H;CL,0, 165.42 95.5 57
DBAN C,HBr,N 198.834 68 -
DCAN C,HCLN  109.94 1123 -
TCAN C,CI,N 144.39 85 42
BCAN C,HBrCIN 154.39 138 -
CpP CCLNO,  164.38 1124 - 69.2
EDB C,HBr, 187.86 131.7 9.97
1,1-DCP C,H,CLO 126.97 - 117
LL1-TCP C,H,CLO  161.42 - -
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Fig. 1. Peak intensities on GC-ECD of DBPs among four
types of SPME fiber (Follwing condition was fixed;
extraction time, 30 min at 30°C; desorption time, 1
min at 260°C; DBPs concentration, 10 pg/L).
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Fig. 2. Peak intensities on GC-ECD of DBPs among
extraction time (Follwing condition was fixed;
extraction temperature, 30°C; desorption time, 1
min at 260°C; DBPs concentration, 10 pg/L).

3.3. AjZtol| pE EFEfEko| Hi5)

50/30-DVB/CAR/PDMS fiberE ©]-8-at] 260°Coll4]
65Hl, = 0.5%, 15, 1.5%, 28, 45, 55-0] W0
gk 2 RIS =7 MR wet &9
2L B AlErE et S olA fiberd] & - &
2w B e e 7Hask k. 2 AdeM=
GC2 ANEFYT9 &%= 50/30-DVB/CAR/PDMS
fibere] $XLE HAWM el 230°C~27°CO =4
o 2xHT} 10°C WS 260°CE 7AEgE o=
7} EAAAEAY] BEHRT o8k =4 44w
ol G gato] FE3] o|FoIX=E SIS
g 230°C~260°C HLAWlA 7t sigt=d = HA
o] g2yt EAY ZOR o FYF] 7k
frEoll= HAHSE 947t AS AR o FE o
B AfoMe dAFLEoN Gt wE g

Vg E ACR gstel & Lweld wyslel

AP AYATh. BHo) AGE 2STAEES Fig
35} zo] 13 ol Fol Majae] Ao gl RO

Ebtth. & AollA= 50/30-DVB/CAR/PDMS fiber

o SRR AHe| YRS fEsh] s 1%
o WRAS FASAT.
800+ —m-TCAN,—®— CH—A— DCAN,—v— DCP,—#— CP
—4— DBAN,—»— BCAN,—e— TCP —%— DBAN
6004 ——s -—"
//
8 | ,"/ A -« “
© 4004 /
X /f
<
o)
B 2004 A
| A7
|t e —k
o R - e
0 1 2 3 4 5

Desorption time(min)

Fig. 3. Peak intensities on GC-ECD of DBPs among
desorption time (Follwing condition was fixed;
extraction time, 30 min at 30°C; desorption temp.,
260°C; DBPs concentration, 10 pg/L).
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Fig. 4. Peak intensities on GC-ECD of DBPs among
extraction temperature (Follwing condition was
fixed; extraction time, 30 min; desorption temp, 1
min at 260°C; DBPs concentration, 10 pug/L).
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Fig. 5. Peak intensities on GC-ECD of DBPs among salt
concentration (Follwing condition was fixed;
extraction time, 30 min at 30°C; desorption time, 1
min at 260°C; DBPs concentration, 10 pg/L).
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Table 4. Correlation coefficients (r%) of linearity, repea-
tability and limits of detection

Compounds Linear (%) %RSD LOD (ug/L)

TCAN 0.991 9.11 2.83
CH 0.995 493 1.51
DCAN 0.993 6.94 2.21
DCP 0.961 8.16 2.40
CP 0.992 11.5 3.78
EDB 0.991 11.7 3.65
BCAN 0.960 5.94 1.87
TCP 0.994 7.53 2.21
DBAN 0.997 5.59 1.71
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