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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

 ↔≤─Ⱨכ◒ ≤ ⌂ ↕╩ ∆╢ ⌐↔ ↄ∞↕™⁹ 

 ↓↓⌐ ↕╣√☻Ɑ◒♩ꜟ│ ≢∆⁹ ה ⌐╟╢ ⅜№╢√╘⁸↓─ ⌐ ↕╣√ ה ≢ ⇔≡╙⁸

Ⱨכ◒ ↕⅜ ⌂╢↓≤⅜№╡╕∆⁹ 

 MH  ☼כꜞ◦5000-

 1000 mg/L ╩ ⇔⁸ ≤ ∂ ≢ ⇔╕⇔√⁹√∞⇔⁸ ─ ⅜ ™ ╛⁸ ⅜▪ꜟ◌ꜞ ─ │⁸

╩ ⇔╕⇔√⁹Na, K, Mg,  Ca, I │⁸1000 mg/L ─ ╩ ∆╢√╘⁸NaCl, KCl, MgCl 2, CaCl2, KI ─ ╩ ⇔╕⇔√⁹ 

 ─ Cr, Fe ╩ ╗ ╩ ∆╢≤⁸ ⌐ ⅜ ∂≡ ╩ ↕∑╕∆⁹ ≢│↓─╟℮⌂ ⅜ ⅝⌂™╟

℮⁸ ™ ─ ╩ ⇔≡™╕∆⁹ 

 ⁸ ⁸ ⁸Ⱨכ◒ ↕⌐ ∂≡ ⇔╕⇔√⁹ 
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Tl 351.924 nm (I) + Tl 352.943 nm ( ) 
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Phelps, F. M., III. M.I.T. Wavelength Tables Vol. 2: Wavelengths by Element; The MIT Press: 
Cambridge, MA, 1982 

Ⱨכ◒  

Pearse, R.W.B. and Gaydon, A.G., THE IDENTIFICATION OF MOLECULAR SPECTRA, 
Chapman and Hall, London, 1976 

↓╣╠ ─ ╟╡ ⇔√ │⁸ Ⱨכ◒ ─ ⌐ ╩ ⇔╕⇔√⁹ 
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Wavelength [nm]

 1000 mg/L Tl
 1 mg/L Tl
 0 mg/L Tl

in 0.5 mol/L HNO3

Tl 276.787 nm (I)

Tl 351.924 nm (I)
+ Tl 352.943 nm ( )
NIST Atomic Spectra 
Database Lines Data

Tl 535.046 nm (I)

Tl 377.572 nm ( )
NIST Atomic Spectra 
Database Lines Data
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

       

HCl  2013/02/14  La ∑∏⁹ 2013/02/14 

HNO3  2013/02/14  Li ∑∏⁹ 2013/02/14 

H2SO4  2013/02/14  Mg - 1  2013/02/14 

Ag  2013/02/14  Mg - 2  2013/02/14 

Al ∑∏⁹ 2013/02/14  Mn  2013/02/14 

As  2013/02/14  Mo ∑∏⁹ 2013/02/14 

Au  2013/02/14  Na - 1  2013/02/14 

B  2013/02/14  Na - 2  2013/02/14 

Ba ∑∏⁹ 2013/02/14  Ni  2013/02/14 

Be   2013/02/14  P  2013/02/14 

Bi  2013/02/14  Pb  2013/02/14 

Ca - 1 ⁹ ∑∏⁹ 2013/02/14  Pd  2013/02/14 

Ca - 2 ⁹ Unknown Ⱨ2013/02/14 ⁹√∫№⅜◒כ  Pt  2013/02/14 

Cd  2013/02/14  Rb ∑∏⁹ 2013/02/14 

Co  2013/02/14  Rh  2013/02/14 

Cr ─  2013/02/14  Ru  2013/02/14 

Cs ∑∏⁹ 2013/02/14  Sb  2013/02/14 

Cu  2013/02/14  Sc ∑∏⁹ 2013/02/14 

Eu ∑∏⁹ 2013/02/14  Se  2013/02/14 

Fe ─  2013/02/14  Sn  2013/02/14 

Ga  2013/02/14  Sr 1000 mg/L≢ ↕™Ⱨכ◒╩ ⇔√⁹ 2013/02/14 

Ge  2013/02/14  Tb ∑∏⁹ 2013/02/14 

Hg  2013/02/14  Te  2013/02/14 

I 1000 mg/L ≢Ⱨכ◒╩ ⇔√⁹ 2013/02/14  Tl  2013/02/14 

In  2013/02/14  Y ∑∏⁹ 2013/02/14 

Ir  2013/02/14  Yb ∑∏⁹ 2013/02/14 

K - 1 ⁹1000 mg/L ≢Ⱨכ◒╩ ⇔√⁹ 2013/02/14  Zn  2013/02/14 

K - 2 ⁹1000 mg/L ≢Ⱨכ◒╩ ⇔√⁹ 2013/02/14     
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

HCl 
MH-5000 s2035 

LepiCuve-C 

Conditions: 650 V, (ON: 1 ms / OFF: 80 ms) ³ 40 pulses ... 11.6 mol/L 

650 V, (ON: 2 ms / OFF: 140 ms) ³ 30 pulses ... 6 mol/L 

800 V, (ON: 2 ms / OFF: 50 ms) ³ 40 pulses ... 0.1 mol/L 
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Wavelength [nm]

 11.6 mol/L HCl
 6 mol/L HCl
 0.1 mol/L HCl

Cl2 257.0 nm

Cl2 229.46 nm

OH 282.90 nm

OH 281.60 nm

OH 288.23 nm

OH 289.27 nm

OH 306.72 nm

OH 308.9 nm
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

HNO3   
MH-5000 s2035 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 100 ms) ³ 40 pulses ... 13.3 mol/L 

700 V, (ON: 2 ms / OFF: 120 ms) ³ 60 pulses ... 6 mol/L 

850 V, (ON: 2 ms / OFF: 50 ms) ³ 40 pulses ... 0.1 mol/L 
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Wavelength [nm]

 13.3 mol/L HNO3

 6 mol/L HNO3

 0.1 mol/L HNO3

NH 336.01 nm

OH 308.9 nm

OH 281.60 nm

NH 337.0 nm

OH 306.72 nm

OH 282.90 nm

OH 288.23 nm

OH 289.27 nm
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

H2SO4   
MH-5000 s2035 

LepiCuve-C 

Conditions: 750 V, (ON: 1 ms / OFF: 120 ms) ³ 60 pulses ... 18 mol/L 

750 V, (ON: 2 ms / OFF: 140 ms) ³ 40 pulses ... 4 mol/L 

850 V, (ON: 2 ms / OFF: 60 ms) ³ 60 pulses ... 0.1 mol/L 
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Wavelength [nm]

 18 mol/L H2SO4

 4 mol/L H2SO4

 0.1 mol/L H2SO4

OH 308.9 nm

OH 281.60 nm

OH 306.72 nm

OH 282.90 nm

OH 288.23 nm

OH 289.27 nm
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Ag 
MH-5000 s2035 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 50 ms) ³ 10 pulses 
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Wavelength [nm]

 1000 mg/L Ag
 1 mg/L Ag
 0 mg/L Ag

in 0.5 mol/L HNO3

Ag 328.068 nm (I)

Ag 338.289 nm ( )
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Al 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 30 pulses 
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Wavelength [nm]

 1000 mg/L Al
 200 mg/L Al
 0 mg/L Al

in 0.2 mol/L HNO3

N.D.
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

As 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 40 pulses 
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Wavelength [nm]

 900 mg/L As
 100 mg/L As
 0 mg/L As

in 0.1 mol/L HCl

As 200.334 nm (I)

As 211.301 nm (I)

As 214.410 nm (I)

As 216.552 nm (I)
+ As 216.621 nm ( )

As 228.812 nm (I)

As 234.984 nm (I)

As 237.077 nm (I)

As 238.118 nm (I)

As 243.600 nm ( )
+ As 243.723 nm (I)

As 245.653 nm (I)

As 249.291 nm (I)

AsO 250.36 nm

AsO 256.52 nm

AsO 262.47 nm

As 274.450 nm (I)

As 278.020 nm (I)

As 286.045 nm (I)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Au 
MH-5000 s2035 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 70 ms) ³ 40 pulses 
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Wavelength [nm]

 1000 mg/L Au
 100 mg/L Au
 0 mg/L Au

in 1 mol/L HCl

Au 201.200 nm (I)

Au 242.795 nm (I)

Au 267.595 nm (I)

Au 274.826 nm (I/II)
+ Au 274.885 nm (II)

Au 340.492 nm ( )
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

B 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 40 pulses 
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Wavelength [nm]

 900 mg/L B
 300 mg/L B
 100 mg/L B
 0 mg/L B

in 0.1 mol/L HNO3

B 249.678 nm (I)

B 208.959 nm (I)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Ba 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 50 ms) ³ 40 pulses 
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Wavelength [nm]

 1000 mg/L Ba
 100 mg/L Ba
 0 mg/L Ba

in 0.5 mol/L HNO3

N.D.
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Be 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 50 ms) ³ 30 pulses 
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Wavelength [nm]

 1000 mg/L Be
 100 mg/L Be
 0 mg/L Be

in 0.5 mol/L HNO3

Be 234.861 nm (I)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Bi 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 50 ms) ³ 30 pulses 
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Wavelength [nm]

 1000 mg/L Bi
 100 mg/L Bi
 0 mg/L Bi

in 0.5 mol/L HNO3

Bi 206.170 nm (I)

Bi 222.825 nm (I)

Bi 227.658 nm (I)

Bi 262.791 nm (I)

Bi 289.798 nm (I)

Bi 293.830 nm (I)

Bi 298.903 nm (I)

Bi 302.464 nm (I)

Bi 339.721 nm (I)

Bi 351.085 nm (I)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Ca1 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 40 pulses 
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Wavelength [nm]

 18552 mg/L Ca (CaCl2 aq.)

 1000 mg/L Ca in 0.1M HNO3

 0 mg/L Ca in 0.1 mol/L HNO3

 

N.D.
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Ca2 
MH-5000 s2035 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 50 ms) ³ 40 pulses 
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Wavelength [nm]

 74 g/L Ca (CaCl2 aq.)

 7.4 g/L Ca (CaCl2 aq. 10% + 0.5 mol/L HCl 90%)

 0 g/L Ca (0.5 mol/L HCl)

Ca 317.993 nm (II)

Ca 315.887 nm (II)

Mg 285.213 nm (I)

Unknown

Mg 280.270 nm (II)

Mg 279.553 nm (II)
Unknown

UnknownUnknown

Unknown
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Cd 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 20 pulses 
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Wavelength [nm]

 1000 mg/L Cd
 10 mg/L Cd
 0 mg/L Cd

in 0.1 mol/L HNO3

Cd 228.802 nm (I)

Cd 226.502 nm (II)

Cd 214.438 nm (II)

Cd 326.106 nm (I)

Cd 340.365 nm (I)

Cd 346.620 nm (I)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Co 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 40 pulses 
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Wavelength [nm]

Co 340.512 nm (I)

Co 341.234 nm (I)

Co 344.364 nm (I)

Co 345.351 nm (I)

Co 348.940 nm (I)

Co 350.228 nm (I)

Co 351.264 nm (I)

Co 352.903 nm (I)

Co 357.536 nm (I)

Co 356.938 nm (I)

Co 242.493 nm (I)

Co 228.6 nm (I)

Co 240.725 nm (I)

Co 241.162 nm (I)

Co 252.136 nm ( )

 1000 mg/L Co
 100 mg/L Co
 0 mg/L Co

in 0.1 mol/L HNO3

Co 346.580 nm (I)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Cr 
MH-5000 s2035 

LepiCuve-C 

Conditions: 900 V, (ON: 2 ms / OFF: 60 ms) ³ 70 pulses 
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Wavelength [nm]

 50 mg/L Cr
 5 mg/L Cr
0 mg/L Cr

in 0.1 mol/L HCl

Cr 357.869 nm (I)

Cr 276.654 nm (II)

Cr 267.716 nm (II)
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 LEP: Liquid Electrode Plasma ⱪꜝ☼ⱴ  

Cs 
MH-5000 s2035 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 40 ms) ³ 40 pulses 

 














































































