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Figure S1. Schematic of ITP-CZE working steps. (a) basic arrangement of solutions in columns; (b) end of ITP separation with removal of matrix components migrating ahead of the analytes; (c) electrophoretic transfer of concentrated sample components to the CZE stage (by switching the driving current direction); (d) separation and detection of transferred sample components in the CZE stage. BB – column coupling block; C-ITP, C-CZE – ITP and CZE separation columns; CD – conductivity detector in ITP column; UVD – photometric detector in CZE column; BE, LE, TE – background, leading and terminating electrolyte solutions; S – sample, A1-An – analytes.
In this research, ITP was used as the injection technique for CZE. The first column was filled with a solution of the LE and the second column with a solution of the BE. The sample components were concentrated between the leading and terminating ions in the ITP column (Fig. S1b). The sample was transferred into the CZE separation stage by switching the direction of the driving current into the CZE column just before the exit of the analyte zone from the ITP column to eliminate any analyte losses. (Fig. S1c). To prevent its losses in the CZE stage, the time for the analyte to pass from the conductivity detector (so-called CD, Fig. 1S) in the ITP stage to the bifurcation block (BB, Fig. 1Sa) was precisely determined. In this way, in addition to the analyte, a part of the leading ions, or ions migrating before the analyte, was transferred to the CZE separation stage (Fig. S1d). The amount of leading ions transferred to the CZE stage indicates the rate of “destacking” (separation) of the analyte from the leading ions, or from other matrix components.
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Figure S2. ITP separation of HAAs at pH = 3.5 of the LE. Sample: 50 mg/L MCA, DCA, TCA, MBA and DBA in 10% TE (ES1, Table 1). ITP separations were performed in ES1 (Table 1) at a driving current of 250 µA. L = leading anion; T = terminating anion; TE = terminating electrolyte. For analyte assignment, see Table S1.
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Figure S3. ITP separation of HAAs with addition of phosphate to the acetate TE. Sample: 50 mg/L MCA, DCA, TCA, MBA and DBA in 10% TE (ES3, Table 1). ITP separations were performed in ES3 at a driving current of 250 µA. L = leading anion; T = terminating anion; TE = terminating electrolyte. For analyte assignment, see Table S1.
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Figure S4. Effect of DDAPS added to the BE on the resolution of HAAs. ITP-CZE separations were performed in ES3 without addition (a) and with the addition of 4 mmol/L DDAPS to the BE (b). Sample: 300 µg/L DCA, TCA, DBA, 250 µg/L MBA, 1 mg/L MCA in 10% TE (ES3, Table 1). CZE separations were monitored by a UV detector operating at a 200 nm detection wavelength. The driving current was 250 and 80 µA in the ITP and CZE stage, respectively. BE, TE – background and terminating electrolytes, respectively. For analyte assignment, see Table S1.
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Figure S5. ITP-CZE separation of HAAs in bottled mineral water 2. ITP-CZE separations were performed in ES4 (Table 1). Sample: (a) blank (100% TE; ES4, Table 1); (b) bottled water 2 (9:10); (c) bottled water 2 (9:10) spiked with 250 µg/L MCA, 37 µg/L DBA, 50 µg/L DCA, TCA and 125 µg/L MBA. CZE separations were monitored by a UV detector operating at a 200 nm detection wavelength. The driving current was 250 and 100 µA in the ITP and CZE stage, respectively. TE – terminating electrolyte. For analyte assignment, see Table S1.
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Figure S6. LLE/ITP-CZE separations of HAAs in bottled mineral water 2. ITP-CZE separations were performed in ES4 (Table 1). Sample: (a) blank (100% TE; ES4, Table 1); (b) bottled water 2 (9:10); (c) bottled water 2 (9:10) with addition of 16.7 µg/L MCA, 5 µg/L DBA and TCA, 3.5 µg/L DCA, and 8.5 µg/L MBA. For LLE sample pretreatment procedure, see Section 2.3. CZE separations were monitored by a UV detector operating at a 200 nm detection wavelength. The driving current was 250 and 100 A in the ITP and CZE stage, respectively. TE – terminating electrolyte. For analyte assignment, see Table S1.

Table S1. Physicochemical properties of studied HAAs
	Analyte
	Abbreviation
	pKa
	Absolute mobility
(10-9m2s-1V-1)

	[bookmark: _Hlk193033488]Monochloroacetic acid
	MCA
	2.87a
	43.7a

	Dichloroacetic acid
	DCA
	1.26a
	39.7a

	Trichloroacetic acid
	TCA
	0.51a
	37.9a

	Monobromoacetic acid
	MBA
	2.89a
	40.6a

	Dibromoacetic acid
	DBA
	1.47b
	-





Data were taken from a[28] and b[29].
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Table S2. Comparison of suggested LLE/ITP-CZE method by similar research
	Sample matrix 
	Preconcentration method
	Instrument
	Linear range (μg/L)
	LOD (μg/L) 
	Ref.

	Drinking water
	Supported electromembrane
	CZE-C4D
	0.6-60
	0.17–0.61
	[20]

	Tap water and swimming pool water
	SPE
	CZE-C4D
	1–50 μM
	6.1-12.2
	[25]

	Tap and river Water
	No preconcentration
	PAEKI-CE-ESI-MS/MS
	0.2-600
	0.013-0.12
	[26]

	Drinking water
	No preconcentration
	LC-ESI-MS/MS
	0.0025-2.5
	0.005-0.019
	[36]

	Tap water, pool water and re-mineralized water
	VAEME-ISUSA
	HPLC
	10-1000
	1.02-60.1
	[37]

	Tap water
	SLMME
	HPLC-UV
	2.4-40
	0.03-2.69
	[38]

	Drinking water
	HF-LPME
	GC
	0.5-300
	<1
	[39]

	Drinking water
	SPE
	GC-MS
	20-100
	0.009-0.16 
	[40]

	Drinking water and aqueous soil extract
	SPE
	IC-ESI-MS
	5–30 μM
	2-138
	[41]

	Swimming pool water
	SPE
	MCE-C4D
	3.9-133
	38-62
	[42]

	Tap and swimming pool water
	Microextraction by packed sorbent
	GC-MS
	0.36-300
	0.36-1.2
	[43]

	Drinking water
	LLE
	ITP-CZE
	1.5-45
	0.6-3.2
	This work


HF-LPME – Hollow fibre-based liquid phase microextraction; SPE – Solid phase extraction; SLMME– Supported liquid membrane microextraction; LLE – Liquid-liquid extraction; VAEME-ISUSA – Vortex-assisted emulsification microextraction followed by in-syringe ultrasound-assisted back-microextraction; GC – Gas chromatography; GC-MS – Gas chromatography/mass spectrometry; LC-ESI-MS/MS – Reversed-phase liquid chromatography/electrospray ionization/tandem mass spectrometry; PAEKI-CE-ESI-MS/MS – Pressure-assisted electrokinetic injection capillary electrophoresis electrospray ionization tandem mass spectrometry; IC-ESI-MS – Ion chromatography-electrospray mass spectrometry; CZE-C4D – Capillary zone electrophoresis with contactless conductivity detection; MCE-C4D – Microchip electrophoresis with contactless conductivity detection.
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