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Glossary of Terms

	Abbreviation
	Quantity
	Unit

	α
	Thermal diffusivity
	m2s-1

	β
	Reciprocal of film temperature
	K-1

	γ
	Temperature coefficient of electrical conductivity
	ºC-1
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	Temperature-dependence of the diffusion coefficient
	Dimensionless

	δt
	thickness  of the thermal boundary layer
	m
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	Pressure gradient in section i of the capillary.
	kgm-2s-2

	ΔTAir
	Temperature difference across air layer surrounding capillary (see Figure 1- 4)
	ºC

	ΔTAcross  Wall
	Temperature difference across the capillary wall (sum of ΔTFS and ΔTPI (see Figure 1- 4)
	ºC 

	ΔTAt Axis
	Change of electrolyte temperature at capillary axis as a result of Joule heating
	ºC

	ΔTCoolant
	Temperature difference across coolant layer surrounding capillary
	ºC

	ΔTFS
	Temperature difference across fused-silica wall (see Figure 1- 4)
	ºC

	ΔTMean
	Change in mean temperature of the electrolyte as a result of Joule heating (see Figure 1- 4)
	ºC

	ΔTPI
	Temperature difference across poly(imide) coating  (see Figure 1- 4)
	ºC

	ΔT(r)
	Temperature difference between electrolyte and the inner wall of the capillary at a distance r from the axis.
	ºC

	ΔTRadial
	Radial temperature difference across electrolyte  (see Figure 1- 4)
	ºC
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	Radial temperature difference across electrolyte  in section i of the capillary (see Figure 1‑ 11)
	ºC

	ΔTref
	Characteristic temperature rise
	ºC

	ΔTWall
	Change of electrolyte temperature near capillary wall as a result of Joule heating
	ºC

	(
	Electrical permittivity of electrolyte
	Fm-1

	(0
	Electrical permittivity of a vacuum
	8.8542 x 10-12 Fm-1

	εWall
	Electrical permittivity of electrolyte neat the inner wall of section i of the capillary (see Figure 1‑ 11)
	Fm-1

	(r
	Dielectric constant of water
	Dimensionless

	ζ
	Zeta potential
	V

	(
	Dynamic viscosity of electrolyte
	kgm-1s-1
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	Viscosity of electrolyte at the wall in section i of the capillary (see Figure 1‑ 11)
	kgm-1s-1
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	Electrical conductivity of electrolyte
	Sm-1
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	Average electrical conductivity of electrolyte
	Sm-1

	κ0
	Electrical conductivity of electrolyte at set temperature
	Sm-1

	λ
	Thermal conductivity of electrolyte
	Wm-1K-1

	λAir
	Thermal conductivity of air
	Wm-1K-1

	λFS
	Thermal conductivity of fused-silica
	Wm-1K-1

	λPI
	Thermal conductivity of poly(imide)
	Wm-1K-1

	λWall 
	Thermal conductivity of wall
	Wm-1K-1

	(EOF
	Electroosmotic mobility 
	m2s-1V-1

	µEOF0
	Electroosmotic mobility free from Joule heating
	m2s-1V-1

	µEOF0(25 ºC)
	Electroosmotic mobility free from Joule heating at 25 ºC
	m2s-1V-1

	(ep
	Electrophoretic mobility 
	m2s-1V-1

	(ep0
	Electrophoretic mobility at zero ionic strength (equivalent to limiting ionic mobility)
	m2s-1V-1

	(ep(0 Wm-1)
	Effective electrophoretic mobility free from Joule heating effects
	m2s-1V-1

	(epA
	Electrophoretic mobility of analyte ion
	m2s-1V-1

	(epB
	Electrophoretic mobility of co-ion in electrolyte
	m2s-1V-1

	µepi Wall
	Electrophoretic mobility of ion at the inner wall of section i of the capillary (see Figure 1‑ 11)
	m2s-1V-1

	(epR
	Electrophoretic mobility of counter-ion in electrolyte
	m2s-1V-1

	µosm
	Electroosmotic mobility
	m2s-1V-1

	ν
	Kinematic viscosity
	m2s-1

	ρ
	Density
	kgm-3

	σ
	Standard deviation of Gaussian peak
	s
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	Charge density
	Cm-2
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	Mean charge density
	Cm-2

	ψ
	Electrical potential
	V
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	Radial viscosity distribution in section i of the capillary (see Figure 1‑ 11)
	Dimensionless

	a
	Gradient of graph of power versus increase of electrolyte temperature
	WK-1

	a*
	Reciprocal of a
	KW-1

	A
	Area
	m2

	BiOA
	Overall Biot number
	Dimensionless
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	Average of experimentally-determined Biot numbers calculated at 25 kV and 30 kV
	Dimensionless

	c
	Molar concentration
	molL-1

	cA
	Molar concentration of analyte ion
	molL-1

	C
	Constant used for calculation of the Nusselts number
	Dimensionless

	CA
	Charge transported of analyte per unit volume
	CL-1

	CEC
	Capillary electrochromatography
	Analytical technique

	CGC
	Capillary gas chromatography
	Analytical technique

	dFS
	External diameter of fused-silica
	m

	di
	Internal diameter of capillary
	m

	do
	External diameter of capillary
	m

	D
	Diffusion coefficient
	m2s-1

	DEff
	Effective dispersion coefficient 
	m2s-1

	DTaylor
	Taylor-Aris dispersion coefficient
	m2s-1

	DWall
	Diffusion coefficient at the wall,
	m2s-1

	E
	Electrical field strength
	Vm-1

	Ei
	Electrical field strength in section i of the capillary (see Figure 1‑ 11)
	Vm-1

	EDL
	Electrical double layer
	(Concept)

	EOF
	Electroosmotic flow
	(Concept)

	F
	Faraday’s constant 
	96487 Cmol-1

	FEP
	Fluorinated ethylene-propylene copolymer
	Capillary Material

	FS
	Fused-silica
	Capillary Material

	G
	Conductance
	S

	Gr
	Grashof number 
	Dimensionless

	h
	Heat transfer coefficient
	Wm-2K-1

	hActive
	h for the actively cooled section of the capillary
	Wm-2K-1

	hPassive
	h for the passively cooled capillary sections 
	Wm-2K-1

	H
	Height of theoretical peak
	m

	HaxT
	Contribution to theoretical plate height due to effects of axial temperature differences
	m

	HJoule
	Contribution of Joule heating to the theoretical plate height 
	m

	HTaylor
	Contribution to the theoretical plate height stemming from Taylor dispersion
	m

	I
	Electric current
	A

	Is
	Ionic strength
	molL-1

	k
	Boltzmann constant
	1.3807 x 10-23 JK-1

	k1
	Defined constant k1 = G0/2(LhOAri.
	Dimensionless

	k*
	Autothermal parameter 
	Dimensionless

	k*’
	Critical value of autothermal parameter
	Dimensionless


	kTaylor
	Constant which depends on the geometry of the lumen 
	1/48 ≈ 0.0208 for circular capillary

	K
	Capacity factor 
	Dimensionless

	KD
	Advective dispersion coefficient
	m2s-1

	Kdiss
	Dissociation constant 
	Not applicable

	KE
	Electromigrational dispersion coefficient
	m2s-1

	K*
	Overall dispersion coefficient
	m2s-1

	Ldet
	Length of the capillary to the detector
	m

	Ltot
	Total length of the capillary
	m

	M
	Hydrodynamic conductivity
	m3skg-1
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	Hydrodynamic conductivity in section i of the capillary (see Figure 1‑ 11)
	m3skg-1

	n
	Constant used for calculation of the Nusselts number
	Dimensionless

	n
	Refractive index
	Dimensionless

	N
	Number of theoretical plates
	Dimensionless

	Nu
	Nusselts number
	Dimensionless

	p
	Pressure
	Pa

	P
	Power
	W

	P/L
	Power per unit length
	Wm-1

	PDMS
	Poly(dimethylsiloxane)
	Material for chips 

	Pe
	Peclet number
	Dimensionless

	PEEK
	Poly(etherether ketone)
	Capillary Material

	PI
	Poly(imide)
	Capillary Material

	PMMA
	Poly(methyl methacrylate)
	Capillary Material

	Pr.
	Prandtl number
	Dimensionless

	q
	Charge
	C

	q*
	Parameter in Debye-Hückel-Onsager equation
	0.586

	Q
	Rate of heat production per unit volume
	Wm-3

	r
	Distance from the axis of the capillary
	m

	rh
	Hydrodynamic radius of solvated ion
	

	ri
	Internal radius of capillary
	m

	rMean
	Distance from axis to the location where T = TMean
	m

	R
	Ideal gas constant 
	8.3144 Jmol‑1K-1

	Ra
	Rayleigh number
	Dimensionless

	Re
	Reynolds number 
	Dimensionless

	tA
	Time for analyte to migrate to detector
	s

	tEOF
	Time for EOF marker to migrate to the detector
	s

	T
	Temperature or absolute temperature
	ºC or K

	TAxis
	Temperature of the electrolyte at axis of capillary  (see Figure 1- 4)
	ºC

	TCavity 
	Temperature measured in instrument cavity 
	ºC

	TEffective
	Effective temperature of the electrolyte without Joule heating
	ºC

	TFilm
	Film temperature (average of temperature of the external wall of the capillary and of the ambient temperature of the coolant) 
	K

	TMean
	Mean temperature of the electrolyte in the capillary (see Figure 1- 4)
	ºC

	TSet
	Set temperature of air used for active-cooling of cassette (see Figure 1- 4) 
	ºC

	TWall
	Temperature of the electrolyte near the inner wall of capillary (see Figure 1- 4)
	ºC

	TWall (EOF)
	Temperature of the electrolyte near the inner wall of capillary determined using electroosmotic mobility
	ºC

	TWall (G)
	Temperature of the electrolyte near the inner wall of capillary determined using conductance
	ºC
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	Temperature of the electrolyte near the inner wall of section i of capillary (see Figure 1‑ 11)
	ºC
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	Mean velocity of analyte over cross section
	ms-1

	vCoolant
	Speed of coolant flow
	ms-1

	vep
	Electrophoretic velocity
	ms-1

	vEOF 
	Velocity of the electroosmotic flow
	ms-1
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	Electroosmotic velocity profile using a dimensionless radial coordinate
	ms-1

	vobs
	Observed velocity of analyte
	ms-1

	vparab
	Average velocity of the parabolic flow
	ms-1
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	Hydrodynamic velocity in section i of the capillary (see Figure 1‑ 11)
	ms-1

	V 
	Applied voltage
	V

	Vol
	Volume of electrolyte in capillary
	m3

	w1/2
	width of peak at half height 
	s

	x
	Thickness of stationary air layer surrounding capillary
	m

	xS
	Thickness of Stern layer (see Figure 1- 2)
	m

	y
	Dimensionless radial coordinate 
	Dimensionless

	z
	Valency of ion
	Dimensionless

	zA
	Valency of analyte ion
	Dimensionless
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