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1. Introduction

Halo ethers are organic compounds which contains ether molecules

from this stock. Standards #2 and #5 are spiked with surrogates to

Table. 1 Instrument parameters

Table. 2 Analytical results
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with halogen substituents in the carbon framework. These chemicals achieve concentrations of 10 ppb and 75 ppb, respectively. Then, Column SH-I-5Sil MS (30 m x 0.25 mm; df: 0.25 pm) Accuracy  \NVater Recovery%
are commonly used in manufacturing industries especially for 200 uL of each level standard is transferred to vial inserts, which is Carrier gas Helium Name RT miz g Sggg')e (1.0 ppb) (7.5 ppb)
polymers and resins. then added with 20puL of 1ppm internal standard to assess Flow control mode Linear-Velocity (41.2 cm/s) Bis(2-chloroethyl) ether o oo | o ND 101 86
Many of these Halo ethers are partially soluble in water and are instrument performance. The prepared standards are injected into Column flow 1.26 mL/min Bis(2-chloro-1-methylethyl) ether 582 45 943  ND 105 90
highly soluble in various organic solvents. Some of these compounds the GCMS. Purge flow 3.0 mL/min Bis(2-Chloroethoxy)Methane 863 63 1034 ND 113 92
are biodegradable at specific conditions whereas some others are Tap water sample is first buffered to attain a pH range of 4.8-5.5 with Injection volume 2.0 uL 4-Chlorophenyl phenyl ether zggg SEU N S
not. Halo ethers are reported to be harmful to marine species as well 1 g of phosphate buffer (1% Na,HPO,, 99% KH,PO,) per 50 mL Injection port temperature 200 °C ‘21fr;rzglzrr‘j;“sh‘;:e?ftﬁze(;s ) o1 fg: 992 8'\(')[)6 18‘11 2?
e 1 : . N , . ,4-Di | y - . -—-- .
as humans, if ingested orally”. sample. Extraction steps are illustrated in fig. 2. Spike recovery tests lon Source temperature 220 °C Phenyl 4-nitrophenyl ether e lon ]l me 1T e T s 1 =
This article presents the use of the Shimadzu GCMS-QP2050 along at 1 and 7.5 ppb analyte concentrations are conducted using the Interface temperature 250 °C Phenyl 2,3 4-trichlorophenyl ether (SS-2) ~ 28.79 202 - 856 106 94
: . TM ) - ot same procedure outlaid below, with surrogates added to reach a 2-Chlorophenyl 4-nitrophenyl ether 30.94 168  100.9 ND 112 91
with  Brevis'™ GC-2050 (Fig. 1) for both quantification and
qualification of 23 halo ethers listed in United States Environmental concentration of 7.5 ppb. This recovery results are used to validate 3. Results RPN e G T SLLNE N -
Protection Agency (USEPA) 8111 method?. Out of these 23 method accuracy and corrections in sample results. The correlation coefficient for all the analytes = 0.99. The accuracy B 2132 —
compounds, 4 are categorized as Resource Conservation and ’ Y[ Y[ ) results for all analytes fall between 80-120%. The representative — ' ' '
) Add 50 mL water Add 1 g of Add Surrogate std - e - G O 3459 202 1065 2.9 79 86
Recovery Act (RCRA) analytes and the rest as non-RCRA analytes. sample in 100 mL puffer salt, 275 Ul of 1 chromatograms with the respective linearity plots for three halo ether 3.5-Dichlorophenyl 4-nitrophenyl ether ' - -
separating funnel. shake. (375 pL of 1 ppm). analytes are presented in fig. 3. 2,4-Dichlorophenyl 4-nitrophenyl ether 3492 202 1092  ND 105 89
\_ J \_ J \_ J . :
In the tap water sample, four halo ether compounds are observed at i’j'gfc::omp:e”y: j‘”f:mp:e”y: e::e" 22?2 2:2 1122 EB 18? :i
. . A-Dicnioropnenyl 4-nitropnenyl etner . .
- ~ - ~ - N d Concentr.atlon less than 5 ppb The results of the anaIySIS are 2,4,6-Trichlorophenyl 4-nitrophenyl ether 36.90 317 115.2 ND 105 88
Leave for Add 10 g of Add 5 mL of MTBE presented in table 2. 2,3,6-Trichlorophenyl 4-nitrophenyl ether 37.96 236  112.3 ND 105 89
equilibrium ; : : : :
3 q2 0 '\]fgﬂ’osg?r'fe shake. Two pairs of halo ether compounds are found to be coeluting, hence 2,3,5-Trichlorophenyl 4-nitrophenyl ether 3818 238 1124 ~ ND 104 88
2] SHIMADZU min . . . . . .
! ) . ) . ) their combined concentrations are reported. Recovery for most of 2,4,5-Trichlorophenyl 4-nitrophenyl ether  38.40 236 1175  ND 104 88
the analytes in both spike samples fall within the range of 80-120%. 2EDibromophenysnitropienyICEnERIS IS5 O 1S I RS S SR T2 S o2
N e ovme S, 3,4,5-Trichlorophenyl 4-nitrophenyl ether
e ~\ s ) ‘ v v ' » v " -Di - - -
Take 200 pL of organic layer in a 1.5 mL vial o & 2,4-Dichlorophenyl 3-methyl-4 s e N 102 82
p———s ' Collect upper and add 20 uL of ISTD (1 ppm). | AR CEr
rganic layer. . : :
O Inject in GCMS. . 2,3,4-Trichlorophenyl 4-nitrophenyl ether  39.80 236 114.5 ND 99 87
- J \ y ] o 4503
Fig- 1 BreViSTM GC-205O + GCMS-QP2050- - . 6'084-; 6.0e3 4.0e3-é =
Fig. 2 Sample extraction flow process. - 4. Conclusion
2. Materials and Methods The analytical method is established as per the instrument ) - . ® A comprehensive and highly sensitive GCMS method for RCRA
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and non RCRA compounds using Shimadzu GCMS-QP2050 is
| ' ; developed and shows excellent accuracy and precision.

The certified 23-halo ether standards in isooctane is sourced from
AccuStandard (Cat. M-8111 & M-8111-X1 ). Surrogate analytes (2,4-
Dichlorodiphenyl ether, Phenyl 2,3,4-trichlorophenyl ether) and the

parameters listed in table 1. A 500 ppb standard containing target
analytes, surrogates, and internal standard is first injected in full scan
mode to determine retention times. All the peaks are then identified

] 4-Chlorophenyl phenyl ether
Jy = 0.01666700x - 0.01296325
16]R? =09991978 R = 0.9995988

; Curve Fit: Default (Linear)
141 Weighting: Default (1/C)
" JZero: Default (Not Forced)

€A simple and cost-effective sample extraction method

J]Mean RF: 1.583879e-002

internal standard compound (4,4’-Dibromobiphenyl) in acetone are
also sourced from AccuStandard (Cat. M-8111-SS-50X, M-8111-1S-
20X respectively). MTBE (299.5%) is used as the extraction solvent.
Reagent grade Na,HPO,, KH,PO,, and NaCl are used for buffering
and salting out. Tap water is used as the test matrix and for recovery
analysis. A 500 ppb mixed halo ether stock is prepared in MTBE, with
separate 1 ppm surrogate and internal standard. Six level calibration
standards with concentrations ranging from 5-100 ppb are prepared

using the NIST GC/MS library. The quantifier and qualifier ions for the
Individual analytes are selected to build a compound table. The
“Smart SIM” feature of GCMS-QP2050 is utilized to generate a time
segmented SIM acquisition method for all the chosen ions, from the
scan data. The ultra-fast scanning speed of 30,000 u/s on the
GCMS-QP2050 enables the creation of a simultaneous Scan/SIM
acquisition method, which can collect data in both scan and SIM
modes, ensuring comprehensive qualitative and quantitative analysis.

1. e-
1.2-SD RF: 1.176531e-003
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Fig. 3 Representative chromatograms and calibration plots.

2,4,6-Trichlorophenyl-4-
nitrophenyl ether

demonstrates excellent recovery, proving the high efficiency of
the established procedure.

Reference

1) https://nepis.epa.gov/Exe/ZyPDF.cgi/9100RGJQ.PDF?Dockey=9100RGJQ.PDF
2) https://www.epa.gov/sites/default/files/2015-12/documents/8111.pdf

Disclaimer: The products and applications in this presentation are intended for Research Use Only

(RUQO). Not for use in diagnostic procedures.

“Brevis”, “Smart SIM” is a trademark of Shimadzu Corporation or its affiliated companies in Japan

and/or other countries.


https://nepis.epa.gov/Exe/ZyPDF.cgi/9100RGJQ.PDF?Dockey=9100RGJQ.PDF
https://www.epa.gov/sites/default/files/2015-12/documents/8111.pdf

	Slide 1

