
3

5

0

5

0

5

0
900800700600500400300200

    

 

 

元素別発光スペクトル 
MH-5000 s3347 

 
 
 
 
 
 
 
 
 
 

T00120J-01 
 
 

2013 年 2 月 14 日 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 Spectra [T00120J]  

 
 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

目的： 元素ごとのピーク位置と相対的な高さを参照する際にご利用ください。 
注： ここに掲載されたスペクトルは参考です。測定装置・容器による差異があるため、この文書に記載された溶液・測定条件で測定しても、

ピーク高さが異なることがあります。 
測定装置： MH-5000 シリーズ 
測定液： 単元素 1000 mg/L 標準液を使用し、標準液と同じ溶媒で適宜希釈しました。ただし、溶媒の導電率が低い場合や、溶媒がアルカリ性の場合は、

酸を添加しました。 
注： 高濃度の Cr, Fe を含む液を測定すると、狭小部に酸化物が生じて石英製容器を劣化させます。本測定ではこのような現象が起きないよ

う、低い濃度の液を測定しています。 
測定条件： 分光器、測定容器、溶媒、ピーク高さに応じて調整しました。 
凡例： 

 

分光器の仕様 

元素記号または溶媒の化学式 

標記の分光器で測定したスペクトル 
縦軸：発光強度[a.u.]、横軸：波長[nm] 

ピークの表示例 2： 
Tl 351.924 nm (I) + Tl 352.943 nm ( ) 
“+”は複数のピークが重なって観測されている可能性があることを示します。 

ピーク位置および種類は、下記文献を参照して記載しています。 
原子ピーク（中性原子線、イオン線）： 

Phelps, F. M., III. M.I.T. Wavelength Tables Vol. 2: Wavelengths by Element; The MIT Press:
Cambridge, MA, 1982 

分子ピーク： 
Pearse, R.W.B. and Gaydon, A.G., THE IDENTIFICATION OF MOLECULAR SPECTRA, 
Chapman and Hall, London, 1976 

これら以外の出典より参照した場合は、該当ピーク波長の下に出典を記載しました。 
目的元素のピークが見えない場合は、スペクトルの上部中央に N.D.と記載しました。 

測定条件 

原子ピークの種類 
(I) 中性原子線 
(II) イオン線 
( ) 出典に記載なし 

分子ピークには記載していません。 
波長 
元素名、分子名 

ピークの表示例 1： 
Tl 535.046 nm (I) 

測定容器の種類 
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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（液体電極プラズマ） 

元素別発光スペクトル MH-5000 s3347 
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

名称 備考 改訂日  名称 備考 改訂日 

HCl 溶媒 2013/02/14  La 検出せず。 2013/02/14 

HNO3 溶媒 2013/02/14     

H2SO4 溶媒 2013/02/14  Mg  2013/02/14 

Ag  2013/02/14     

Al  2013/02/14  Mn  2013/02/14 

    Mo  2013/02/14 

       

       

Ba  2013/02/14  Ni  2013/02/14 

       

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

Ca  2013/02/14  Pd  2013/02/14 

       

       

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

Cr 酸化物の生成注意 2013/02/14  Ru  2013/02/14 

       

    Sc  2013/02/14 

Eu  2013/02/14     

Fe 酸化物の生成注意。100 mg/Lで小さいピークを検出した。 2013/02/14  Sn  2013/02/14 

Ga  2013/02/14  Sr  2013/02/14 

       

Hg  2013/02/14     

    Tl  2013/02/14 

In  2013/02/14     

    Yb  2013/02/14 

    Zn  2013/02/14 
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

HCl   
MH-5000 s3347 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 140 ms)  70 pulses ... 3 mol/L 

750 V, (ON: 2 ms / OFF: 90 ms)  70 pulses ... 1 mol/L 

850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses ... 0.1 mol/L 
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480460440420400380360340

Wavelength [nm]

 3 mol/L HCl
 1 mol/L HCl
 0.1 mol/L HCl

H 434.047 nm ( )

O 436.830 nm (I)

OH 347.21 nm

OH 343.21 nm

Cl 413.248 nm (II)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

HNO3   
MH-5000 s3347 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 140 ms)  70 pulses ... 3 mol/L 

750 V, (ON: 2 ms / OFF: 90 ms)  70 pulses ... 1 mol/L 

850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses ... 0.1 mol/L 
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Wavelength [nm]

O 436.830 nm (I)H 434.047 nm ( )

OH 347.21 nm

OH 343.21 nm

NH 337.0 nm

NH 336.01 nm

NH 380.37 nm

NH 375.18 nm

NO 357.24 nm

NO 338.64 nm

 3 mol/L HNO3

 1 mol/L HNO3

 0.1 mol/L HNO3
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

H2SO4   
MH-5000 s3347 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 140 ms)  70 pulses ... 2 mol/L  

750 V, (ON: 2 ms / OFF: 100 ms)  70 pulses ... 1 mol/L 

850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses ... 0.1 mol/L 
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Wavelength [nm]

 2 mol/L H2SO4

 1 mol/L H2SO4

 0.1 mol/L H2SO4

O 436.830 nm (I)

H 434.047 nm ( )

OH 343.21 nm

OH 347.21 nm

SO 338.31 nm

SO 350.21 nm

SO 354.87 nm

SO 362.82 nm

SO 367.62 nm

SO 372.47 nm

SO 376.16 nm

SO 381.18 nm

SO 386.27 nm
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Ag 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  40 pulses 
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Wavelength [nm]

 10 mg/L Ag
 0.1 mg/L Ag
 0  mg/L Ag

in 0.1 mol/L HNO3

Ag 338.289 nm ( )
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Al 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 50 ms)  40 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

Al 396.153 nm (I)

Al 394.403 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Ba 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 70 ms)  70 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

Ba 455.404 nm (II)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Bi 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 70 ms)  70 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 339.721 nm (I)

Bi 351.085 nm (I)

Bi 359.611 nm (I)

Bi 412.153 nm (I)
Bi 472.255 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Ca1 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Ca
 10 mg/L Ca
 0 mg/L Ca

in 0.1 mol/L HNO3

Ca 393.366 nm (II)

Ca 396.847 nm (II)

Ca 422.673 nm (I)

Ca 443.569 nm (I)

Ca 445.478 nm (I)

Ca 445.589 nm (I)

Ca 430.253 nm (I)

Ca 373.690 nm (II)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Co 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

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

in 0.1 mol/L HNO3

Co 340.512 nm (I)

Co 341.234 nm (I)

Co 345.351 nm (I)

Co 344.364 nm (I)

Co 346.580 nm (I)

Co 348.940 nm (I)

Co 350.228 nm (I)

Co 351.264 nm (I)

Co 352.903 nm (I)

Co 356.938 nm (I)

Co 357.536 nm (I)

Co 358.719 nm (I)

Co 359.487 nm (I)

Co 360.208 nm (I)

Co 362.781 nm (I)

Co 366.216 nm (I)

Co 368.305 nm (I)

Co 373.240 nm (I) Co 399.531 nm (I)

Co 384.547 nm (I)

Co 387.312 nm (I)

Co 389.408 nm (I)

Co 408.631 nm (I)

Co 412.132 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Cr 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  40 pulses 
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Wavelength [nm]

Cr 357.869 nm (I)

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

in 0.1 mol/L HCl

Cr 359.349 nm (I)

Cr 360.533 nm (I)

Cr 425.435 nm (I)

Cr 427.480 nm (I)

Cr 428.972 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Eu 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 80 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Eu
 500 mg/L Eu
 0 mg/L Eu

in 1 mol/L HCl

Eu 381.966 nm (II)

Eu 420.505 nm (II)

Eu 462.621 nm ( )Eu 390.711 nm (II)

Eu 393.050 nm (II)

Eu 397.199 nm (II) Eu 412.974 nm (II)

Eu 443.553 nm ( )

Eu 459.402 nm ( )

Eu 466.037 nm ( )
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Fe 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 50 ms)  40 pulses 
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Wavelength [nm]

 100 mg/L Fe
 10 mg/L Fe
 0 mg/L Fe

in 0.2 mol/L HNO3

Fe 358.120 nm (I)

Fe 371.994 nm (I)

Fe 373.487 nm (I) + 373.713 nm(I)

Fe 374.949 nm (I)

Fe 382.043 nm (I)

Fe 382.588 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Ga 
MH-5000 s3347 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 90 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Ga
 10 mg/L Ga
 0 mg/L Ga

in 1 mol/L HNO3

Ga 417.206 nm (I)

Ga 403.298 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Hg 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Hg
 10 mg/L Hg
 0 mg/L Hg

in 0.1 mol/L HNO3

Hg 365.015 nm (I)

Hg 404.656 nm (I)

Hg 435.835 nm (I)

Hg 366.328 nm (I)

Hg 407.781 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

In 
MH-5000 s3347 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 90 ms)  70 pulses 

30x10
3

25

20

15

10

5

0

E
m

is
s
io

n
 i
n

te
n

s
it
y
 [

a
.u

.]

480460440420400380360340

Wavelength [nm]

 1000 mg/L In
 10 mg/L In
 0 mg/L In

in 1 mol/L HNO3

In 410.177 nm (I) In 451.130 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

La 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 80 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L La
 500 mg/L La
 0 mg/L La

in 1 mol/L HCl

N.D.
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Mg1 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Mg
 10 mg/L Mg
 0 mg/L Mg

in 0.1 mol/L HNO3

Mg 383.231 nm (I)

Mg 383.826 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Mn 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Mn
 10 mg/L Mn
 0 mg/L Mn

in 0.1 mol/L HNO3

Mn 353.212 nm ( )

Mn 380.672 nm ( ) Mn 404.136 nm

Mn 404.876 nm ( )

Mn 405.554 nm ( )

Mn 408.294 nm ( )

Mn 401.810 nm ( )

Mn 403.076 nm (I)

Mn 382.351 nm ( )

Mn 383.436 nm ( )

Mn 383.978 nm ( )

Mn 356.980 nm ( )

Mn 357.788 nm ( )

Mn 358.654 nm ( )

Mn 360.849 nm ( )

Mn 354.820 nm ( )

Mn 423.529 nm Mn 446.202 nm ( )

Mn 475.404 nm ( )

Mn 478.342 nm ( )

Mn 476.238 nm ( )
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Mo 
MH-5000 s3347 

LepiCuve-C 

Conditions: 880 V, (ON: 2 ms / OFF: 80 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Mo
 100 mg/L Mo
 0 mg/L Mo

in 0.4 mol/L HCl, 0.2 mol/L HNO3

Mo 379.825 nm (I)

Mo 386.411 nm (I)

Mo 390.296 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Ni 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Ni
 100 mg/L Ni
 0 mg/L Ni

in 0.1 mol/L HNO3

Ni 352.454 nm (I)

Ni 351.505 nm (I)

Ni 349.296 nm (I)

Ni 356.637 nm (I)

Ni 357.187 nm (I)

Ni 359.771 nm (I)

Ni 361.046 nm (I)

Ni 361.939 nm (I)

Ni 337.199 nm (I)

Ni 338.057 nm (I)

Ni 339.299 nm (I)

Ni 341.477 nm (I)

Ni 343.356 nm (I)
Ni 344.626 nm (I)

Ni 346.165 nm (I)

Ni 385.830 nm (I)

Ni 380.714 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Pb 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Pb
 10 mg/L Pb
 0 mg/L Pb

in 0.1 mol/L HNO3

Pb 357.273 nm ( )

Pb 363.958 nm (I)

Pb 367.139 nm ( )

Pb 373.995 nm ( )

Pb 401.964 nm ( )

Pb 368.347 nm (I) Pb 405.782 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Pd 
MH-5000 s3347 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 80 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Pd
 10 mg/L Pd
 0 mg/L Pd

in 1 mol/L HNO3

 

Pd 363.470 nm (I)

Pd 360.955 nm (I)

Pd 357.116 nm (I)

Pd 355.308 nm (I)

Pd 351.694 nm (I)

Pd 348.977 nm (I)

Pd 348.115 nm (I)

Pd 346.077 nm (I)

Pd 344.140 nm (I)

Pd 343.345 nm (I)

Pd 342.124 nm (I)

Pd 340.458 nm (I)

Pd 337.300 nm (I)

Pd 369.034 nm (I)

Pd 371.891 nm (I)

Pd 379.919 nm (I)

Pd 383.229 nm (I)

Pd 389.420 nm (I)

Pd 395.864 nm (I) Pd 421.295 nm (I)

Pd 408.734 nm (I)
H 434.047 nm ( )
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Rh 
MH-5000 s3347 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 80 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Rh
 10 mg/L Rh
 0 mg/L Rh

in 1 mol/L HCl

Rh 343.489 nm ( )

Rh 339.685 nm (I)

Rh 350.252 nm (I)

Rh 352.802 nm (I)

Rh 358.310
nm (I)

Rh 
359.715
nm (I)

Rh 
361.247
nm (I)

Rh 
362.659
nm (I)

Rh 365.799 nm (I)

Rh 370.091 nm (I)

Rh 369.236 nm (I)

Rh 385.652 nm (I)

Rh 379.931 nm (I)

Rh 376.508 nm (I)

Rh 382.226 nm (I)

Rh 380.676 nm (I)

Rh 379.322 nm (I)

Rh 374.822 nm (I)

Rh 373.528 nm (I)

Rh 371.302 nm (I)

Rh 382.848 nm (I)

Rh 383.389 nm (I)

Rh 381.647 nm (I)

Rh 387.001 nm (I)

Rh 393.423 nm (I)

Rh 395.887 nm (I)

Rh 413.527 nm (I)

Rh 421.114 nm (I)
Rh 437.480 nm (I)

Rh 354.954
nm (I)

Rh 357.018
nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Ru 
MH-5000 s3347 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 130 ms)  40 pulses 
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Wavelength [nm]

 1000 mg/L Ru
 10 mg/L Ru
 0 mg/L Ru

in 3.5 mol/L HCl

Ru 379.890 nm (I)

Ru 372.803 nm (I)

Ru 374.228 nm (I)

Ru 378.606 nm (I) + Ru 379.051 nm (I)

Ru 366.135 nm (I)

Ru 363.493 nm ( )

Ru 358.922 nm (I) + Ru 359.302 nm (I)
+ Ru 359.619 nm (I) + Ru 359.976 nm ( )

Ru 349.894 nm (I)

Ru 343.674 nm (I)

Ru 342.831 nm ( )

Ru 419.990 nm (I)

Ru 408.060 nm ( )

Rh 455.451 nm (I)

Ru 392.593 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Sc 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 80 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Sc
 500 mg/L Sc
 0 mg/L Sc

in 1 mol/L HNO3

Sc 361.384 nm (II)

Sc 363.074 nm (II)

Sc 364.279 nm (II)
Sc 391.181 nm (I)

Sc 390.748 nm (I) Sc 402.322 nm (I)

Sc 424.683 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Sn 
MH-5000 s3347 

LepiCuve-C 

Conditions: 700 V, (ON: 2 ms / OFF: 140 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Sn
 100 mg/L Sn
 0 mg/L Sn

in 3 mol/L HCl

Sn 380.100 nm ( )

Sn 452.474 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Sr 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 70 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Sr
 10 mg/L Sr
 0 mg/L Sr

in 0.5 mol/L HNO3

Sr 346.446 nm (II)

Sr 407.771 nm (II)

Sr 421.552 nm (II)

Sr 460.733 nm (I)

Sr 430.545 nm (I)

Sr 416.178 nm (I)
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Tl 
MH-5000 s3347 

LepiCuve-C 

Conditions: 800 V, (ON: 2 ms / OFF: 70 ms)  70 pulses 
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Wavelength [nm]

 100 mg/L Tl
 1 mg/L Tl
 0 mg/L Tl

in 0.5 mol/L HNO3

Tl 352.943 nm ( )
NIST Atomic 
Spectra Database 
Lines Data

Tl 351.924 nm (I)

Tl 377.572 nm ( )
NIST Atomic Spectra 
Database Lines Data
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Yb 
MH-5000 s3347 

LepiCuve-C 

Conditions: 750 V, (ON: 2 ms / OFF: 90 ms)  70 pulses 
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Wavelength [nm]

 1000 mg/L Yb
 100 mg/L Yb
 0 mg/L Yb

in 1 mol/L HCl

Yb 369.420 nm ( ) Yb 398.799 nm ( )
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 LEP: Liquid Electrode Plasma（液体電極プラズマ） 

Zn 
MH-5000 s3347 

LepiCuve-C 

Conditions: 850 V, (ON: 2 ms / OFF: 40 ms)  70 pulses 

30x10
3

25

20

15

10

5

0

E
m

is
s
io

n
 i
n

te
n

s
it
y
 [

a
.u

.]

480460440420400380360340

Wavelength [nm]

 1000 mg/L Zn
 100 mg/L Zn
 0 mg/L Zn

in 0.1 mol/L HNO3

Zn 472.216 nm (I)

Zn 468.014 nm (I)
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