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A BRIEF INTRODUCTION TO A HANDBOOK
CF MODERN SPECTRUM ANALYSIS

Recent experimental data are collected in this
manual for guiding the applications of atomiec emis-
sion speciroscopy and atomic absorption spectroscopy
technique,

Contents; Prominent lines and spectral interfer—
ences in ICP, arc and spark; wavelengths of spectral
lines for elements Ar, Fe, U and W in ICP; wave~-
lengths of OH bands in ICP and flame; wavelength
table of spectral lines below 200 nm; Anaiytical lines
for AAS and AFS; the applications for flame~AAS
and ET-AAS,
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- [ b4 K ! C D. L i R
T % ‘ (nm) \ I"/[h cug/mby (ug/mt) x# T oA Lk
Ag ! 328. 068 f 38.0 10.0 0.007 F.

Ag " 338.289 ‘ 23.0 10.0 0.013 F.

Ag I 243.779 2.5 10.0 0.120 F.

Az I i 224.6.41 .3 10.0 0.130 Z.. F.
Ag T z41.218 1.5 10.0 0.200 F.

Ag 1} 211.383 0.9 10.0 0.333 2., F
Ag I 232.5056 | 0.7 10.0 0.428 Z: F
Ag T| 224.874 0.6 10.0 0.500 Z.: F.
Ag 1I| 233.137 0.5 10.0 0.600 F.

Al 1 309. 271 13.0 10.0 0.023 F.

Al 1.4 309.284 13.0 10.0 0.023 F.

Al 1 396.152 10.5 10.0 0.028 F.

Al 1| 237.335 10.0 10.0 0.030 F.

Al 1| 237.312 10.0 10.0 0. 030 F.

Al 1 226,922 9.0 10.0 0.033 F.

Al 11 226.910 9.0 10.0 0.033 F.

Al 1| 308.215 6.6 10.0 0.045 F.. B.
Al 1| 384.401 6.3 10.0 0.047 F.

Al 1| 236.705 5.8 10.0 0.051 E.

Al 1 226.346 5.0 10.0 0.060 Z.: FE
Al T 221.006 4.8 10.0 0.062 Z.. F
Al ] 257.510 1.0 10.0 0.075 mb. “fb | B.;: F.
Ar 1 415.859 50.0 Z.

Ar 1 419,832 50.0 z.

Ar 1 420,088 50.0 z.

Ar ] 425.936 “ 50.0 Z.
A1 427.217 | 43.0 Z.

Ar L 430,010 | 40.0 z.

Ar 1 433.356 38.0 Z.

Ar 1| 419.103 32.0 Z.

Ar 1. 4i%.071 32.0 Z.

Ar 1| 426.829 32.0 Z.

Ar 1| 404.442 31.0 Z.

Ar I| 418.188 | 28.0 Z.

Ar 1! 394.808 27.0 Z.

Ar 1| 451.074 21.0 Z.

Ar 1| 355.431 18.0 Z.

Ar 1] 416.418 17.0 Z.

1=
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= & % K womt | ey | £ # F | s
Ar 1 433. 53 11.0 Z.
Ar | 434,517 9.0 Z.
Ar I 36 0.652 8.7 Z.
Ar | 356.766 8.6 Z.
Ar ] 394.750 8.0 Z.
Ar 1 | 425.11Y 7.5 Z.
Ar 1| 470.232 7.2 Z
Ar [ | 364.983 7.0 Z.
Ar [ | 452.232 6.2 Z.
Ar ] | 459.610 6.0 zZ.
Ar 1 | 383.468 6.0 Z.
Ar T | 462.844 4.0 z.
Ar 1| 363.446 3.9 zZ.
Ar I 339.375 3.6 Z.
Ar [ | 346.108 3.5 z.
Ar [ | 363.268 3.5 Z.
Ar 436. 835 3.2 Z.
Ar I | 356.329 3.2 MIT
Ar [ | 331.9% 3.1 Z
Ar [ | 404.597 2.5 Z
Ar 367.067 2.4 Z.
Ar 357. 229 2.3 Z.
Ar [ | 356.434 2.1 z.
Ar [ | 377.037 2.0 zZ.
Ar [ | 350.649 2.0 Z.
Ar 369. 090 2,0 Z.
Ar ] 339.278 1.8 Z.
Ar [ | 337.348 .8 Z.
Ar | 355. 601 1.7 Z.
Ar [ | 340.618 1.6 Z.
Ar ]| 405.453 1.5 zZ,
Ar [ | 364.312 1.5 Z.
Ar I 389. 466 1.4 i Z.
Ar | 317.296 1.4 1z
At [ | 3650953 1.4 lz.
Ar | 375. 136 1.3 . Z.
Ar 367.524 1.1 z.
Ar | 332. 550 1.1 (z.
Ar T | 389.986 1.0 Z.




3 o - | D. L. . S
ToE l\ &mm.){i } Sy E rugjml) ' tugimD !i*‘ #OT | KR
Ar 1| 86379 | 10 } ] z
Aro 1! sager L ne | | f z
Ar 1 % 320080 | 0.8 { ' i | Z,
Ar 1) 323440 e TN v
Ar I ( a25.75¢ 1 a7 { ? g =
AT Lm0 —
As T 193,59 6. | 100.0 é 0.053 ! CF.
as D] ogeraer L 390 ! o0 |0 i | F.
Av bl ez o g6 ; w000 | 0,083 v
Asoze0.3e 0 g I IS AL | F
Ao L sl R0 e 036 {F.. NRL
As 1| 234984 s w0 oiuz | T
As 1 108,370 R I g 0. 187 ) | F.
As T 2000009 ; 5.0 . 1000 | 0.4 | ' E.
As 1 o7g.n L100.6 | 0.526 | N
As [ 199.042 100, 9. 545 ’1 \ F
Au 1 $ 242,795 i o6 w07 | Y
AU 267.503 .0 0w oml | fo 'F.. B
Au ! 197.818 oL 1000 Do bz e
Aaon 208208 1 e 0.0 | o4z | Z.F
vzt st w0 L0055 ¥
Av L 1068 Gl 1006 0,083 ] V2o FE
Au | 191,892 B 100.0 : s | iz ®
Au i1 200,081 32.0 ] 100. 4 ( i). 093 ( E’ Z. . F.
Au T} 198.952 0.0 10000 u.150 | | Z.. F
Au | 195.193 180 wo.aA_L 8. 166 {Z., F.
B Pl 249.773 63.0 ;’ 0.0 | 00048 | B IS T : F.. B.
& 1] 249.678 53.0 : 0.6 | 0.0057 | BWEATHR [F B
B U{ 208959 | 3000 100 | G.010 | F.
B0} 208.803 | 250 | .a0.0 Lo Lp.
N ‘ ——— —t— — e
Ba 1| 455.403 P20 I 0.0 [ 0.0013 i F.
Ba | 483.409 | 130.0 |  10.0 | .00z ? F.
Ba 1 233.527 & 75.0 | 3o.n | 0.0040 y F.
Ba 11} 230.4z4 |  73.0 10.0 0.0041 I F
Ba 0| 413.06u ; 3.1 10.0 o0 | fb [F.. B
Ba 0| 234.788 | 7.8 10.0 0.038 fb | F.0 B.
Ba 1| 389108 | 5.2 10.0 0. 057 mb F.. B
Ba Il | 489,447 ! 3.7 10.0 0.081 ’ F.
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R ﬁ<nm)ﬁ 1ajls Gig/mb | (ug/mb X o T OB PHkE
Ba [ 225.473 2.0 10.0 0. 150 Z ; F.
Ba 452,403 1.9 10.0 0. 157 F.

Be 1[I | 313.042 110.0 1.0 0. 00027 sb<sb<sb | F.; B.
Be | 234. 861 96.0 1.0 0. 00031 fb F.; B.
Be 1[I | 313.167 41.6 1.0 0.00072 <fb* | F.

Be 1 | 219,473 5.0 1.0 0.0038 fo F.: B.
Be ! 265. 045 6.4 1.0 0.0047 F.

Be I | 217.510 2.5 1.0 ¢.012 F.

Be 1 217,499 2.5 1.0 0,012 F

Be 1 | 332.134 1.4 1.0 0.021 b~ i F.; B.
Be I | 205.:30 0.7 1.0 0. 042 12.; F.
Be 1 | 20&.601 0.7 1.0 0. 042 Z. , F.
Bi T 223,061 87.6 100.0 6.034 F.

Bi I 306.772 46,0 100.¢ 0.075 sbo sb<sb F.

Bi 1 222.825 36.0 100.¢ 0.083 F.

Bi [ ; 206.170 35.0 100.6 0.085 F.

Bi I 195, 33¢ 14.0 100.0 0.214 F.

Bi 1 227.65% £2.0 100.¢ 0. 250 F.

Bi D o1g0.241 10.6 100.0 0,300 Z., F.
Bi 1 213.363 16.0 100.9 0. 500 F.

Bi ] | 289.79% 9.0 100.9 0.333 b F.: B.
Bl T | 211.02 7.8 100.0 0.384 F.

C¢ 1 183,091 57.0 100.¢0 0.044 F.:. NRL
C T 247.858 17.0 100.0 0.176 F.

C 1 199.362 3.4 1000. 9 8.823 F.; NRL
Ca .| 393.366 85.0 0.5 0.00019 | CalEHETH |F.; B
Ca 11| 396.847 30.0 0.5 9.00050 | H397.007 F.

Ca | 317.033 1.5 0.5 0.010 mb< <fb {F.; B
Ca 1| 422.673 1.5 0.5 0.010 fb F.; B.
Cd 1| 214.428 120.0 16.0 0.0025 F.

Cd 1| 228.802 110.0 10.0 0.0027 F.

Cd 1| 226.502 89.0 10.9 0.0034 F.

Cd 1| 361.051 1.3 10.0 0.230 F.

Cd T | 326.106 0.9 10.0 0.333 F.

Cd 1| 346.620 0.7 10.0 0.428 <’ F.; B.
Cd 1| 231.284 0.5 10.0 0. 600 F.

CREEVMAMIERE, LBEIR. FR.
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K (nm) Intly (ug/mb | (ug/mb X # T R ARKE

Cd 1| 479.992 0.5 10.0 0.600 F.

Ce [ | 413.765 6.2 10.0 0.048 . <fb {F.; B.

Ce L | 413.380 6.0 16.0 0.050 F.

Ce M . 418.860 57 | 10.0 0.052 F.

Ce 1 | 393.109 5.0 | 10.0 0.060 E.

Ce [ 445,021 4.8 10.0 0.062 F.

Ce 1| 391.275 4.4 10.0 0.068 fb F.; B.

Ce 1 429.687 4.3 10.0 0.069 F.

Ce T | 407.585 4.2 10.0 0.071 F.

Ce T | 407.571 4.2 10,0 0,071 F.

Ce 1[I 456.236 1.1 10.6 0.073 F.

Ce [ | 4064.076 4.0 10.0 0.075 F.

Ce O | 38).152 4.0 10.0 0.075 fb< F.; B.

Ce (| 401.239 4.0 10.9 0.075 F.
—-Co 0| 2.8 50.0 10.0 0.0060 F.

Co [I| 228.616 43.0 16,0 0.0070 F.

Co | 237.862 31.0 10.0 0.0097 F.

Co 1| 230.786 31.0 10,0 0.0097 F.

Co m| 236.379 27.0 10.0 0.011 fb F.; B

Co | 231.160 23,0 10.0 0.013 F.

Co [} 238.346 21.0 10.0 0.014 F.

Co | 231.405 18.¢ 10.0 0.016 E.

Co | 235.342 17.¢ 16.0 0.017 fo< F.; B.

Co [| 238.636 14.0 10.0 0,021 F.

Co | 234.426 14.0 16.0 0.021 F.

Co [l | 231.498 13.0 10.0 0.023 F.

Co il | 234.739 13.0 10.0 0.023 F.

Cr 'I| 205.552 19.0 10.0 0.0061 F.

Cr O] 206.149 42.0 10.0 0.0071 F.

Cr W 267.716 42.0 10.0 0.0071 fb F.; B.

Cr [} 283.563 42.¢ 10.0 0.0071 b F., B

Cr 11| 284.325 35.0 10.0 0.0086 mb F.; B

Ce [ | 206.542 31.0 10.0 0.0097 F.

Cr 0| 276.654 22.0 10.0 0.013 F.

Cr [ 284.984 21.0 10.0 0.014 <mb [F.; B

Cr ! 28.368 16.0 10.0 0.018 fo<< <mb |F.; B

Cr @ 275.259 15.0 10.0 0.020 fb F.; B

Cr u{ 286,257 15.0 10.0 | 0.020 F.
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ToK ‘nm) I ueg/mly | cug/mib X & F k) BHRE
Cr D] 266.602 14,0 10.0 0.021 fbo< F.; B.
Cr 0| 286.5!1 14.0 10.0 0.021 F.

Cr 0| 286.674 | 13.0 i0.0 0.023 F.

Cr 1| 357.869 | 13.0 10.0 0.023 mb F.. B.
Cs U] 432.873 | 0.7 1000.0 42.857 Z.. F.
Cs [ 455.531 0.3 10GG. 8 100.000 F.

Cu  [| 324.751 56.0 10.0 0.0054 fb F.. B.
Cu L 224,760 3.0 10.9 0.0077 F.
Cu 11| 219.958 31.0 10.0 0.0097 F.

Cu 11 327.396 31.0 10,0 0.0097 <fb | F.: B.
Cu 1} 213,598 25.0 10.0 0.012 F.
Cu | 223,008 23.0 10,9 0.013 F.

Cu ]| 222.778 19.0 10.0 0.015 F.

Cu N} 221.810 17.0 10.0 0.017 Z.. F.
Cu | 219.226 17.0 10.0 0.017 F.

Cu 31 217.804 17.0 10.0 0.017 F.
Cu 1| 221.458 13.0 16.0 0.023 F.
Dy 1| 353.170 30.0 16.9 0.010 F.
Dy 11! 364.510 3.0 16.0 0.023 F.
Dy 11| 340.780 11.0 16.0 0.027 F.
Dy 1 353.602 10.0 10.0 0.030 F.
Dy [} 394.468 9.5 10.0 0.031 F.
Dy nt 396.839 9.5 10.6 0.631 | H397.007 F.
Dy 1| 338.502 9.0 10.0 0.033 F.
Dy i1 400.045 8.4 10.0 0.035 F.
Dy 11| 387.211 8.2 10.0 0.036 Foo
Dy 11} 407.7¢6 7.5 10.0 0.040 F.
Dy | 352.398 7.4 10.0 0.040 F.
Dv ;i | 353.852 6.6 10.9 0.045 F.
Dy 11| 357.624 6.4 10.0 0,046 F..
Dy |} 1! 389.833 6.0 10.0 0.030 F.
Dy 11| 238.736 5.8 10.0 0.051 F.

Er 1| 337.271 29.0 10.0 0.010 F

Er [I| 349.910 17.0 10.0 0.017 F.

Er M| 323.058 16.0 10.0 0.018 <fb* F

Er T | 326.478 16.0 10.0 0.018 F.

Er T} 369.265 16.0 10.0 0.018 F.

Er 01! 390,631 14.0 10.0 0.021 F.
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= limm)ﬁ Tails Coopg/mly | cue/mi >1 * & g Lhie
! R S ‘ :
Er D} 291.036 i I 10.0 0.027 | iF.
A B LR I S I R 0.027 | | F
Eoooqrl w2 | w1 0,030 : F
Eroo) 20200 | 5.4 0.6 1 0031 ] £
Ev ] 338,508 8.8 LG 0,038 PE.
R T T 7.0 o 1 poagn D H3ss, a0 LE
e r —_— ;___‘—_ﬁ,_r._ﬁ,<+_~_7.f_‘iN.)._f_,, —
Eu 0l asesr 1 o 1.0 1 peod I'r.
Eooonlomzen o 7o .ol 0,008 .
Ee o 1 ‘ o503 b T e L o043 ] ' F
Eu 1! 33.048 | 830 D eoea7 ! LE
Buo il 3070 | 300 0.0 1 90077 PF
Ea I 272778 | a7 0.6 | 0.0081 | ‘ 5.
€0 2w | sno .0 00088 F.
v 0l osaraos Dosaa . 1 a.a81 | HaT 007 CE.
Eu 0] a3san | 240 wo ol stz | LE
Eu 01 2st3e © 22 W 0013 | LE
— | —t . ; -+ S ——
Feo ] ‘ 65.0 .o e.u0de [ F.
Fe I a2 59.0 .o 000511 LF.
Fe il 250.94 18.0 0.0 0.0082 LF.
Fe I} 234,345 28,0 .o Looare | LF.
Fe 0! 24n.188 270 w.o | ooont g | E.
Fe 11| 250.837 24.9 1.0 1 0.1z e
re [} 261.187 24,0 10.0 l 0.012 | LEL
Fe 1| 234.810 2.0 | 100 ERUEE LF.
Fe 0| 231.83 3.0 |10 l 0.013 | |F.
Fe 0] 258.588 20.0 w0 | F.
Fe | 238.863 20.0 w.a | 0015 [
Fe [} 263.105 | 19.0 w05 ' F.
Fe 1| 263.132 | 190 0.0 1 0015 E
Fe NI} 274,932 | 19.0 W 0015 E.
Fe I 275571 © 160 | 100 | 0.018 ‘F
Fe U 233280 ; 5.0 | 100 | 0wz | F.
Fe 1! 213,855 | 15.0 W 0.020 F.
— . i —— | —+- 4 —
Ga |+ 294,361 *‘ 4.0 160.0 | 0.046 : L FL
Ga 1@ 417206 | 5.0 100.0 ‘, 0.066 ; foo {F.. B
Ga 11 z87.424 | 380 wo.o | 0.078 | |F.
Ga | 03298 1 2720 wo.e |0t fbg |F.i B,
Ga [ 250.m7 | 16.0 1000 | 0.187 | | F

10
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2o | B K seimt | gy [ %R F R|
Ga 11| 209.134 1:.0 160.0 0.272 F., MIT
Ga [ | 245.(07 10.9 100. 4 0,300 b F.. B.
Ga 1| 281418 9.4 0.9 0.319 4 F.

Ga [ 271,965 5.7 100,60 0.524 F.

Ga ¢ 233,823 3.0 1 o 0.768 F.

Ga 1 285.%7 36 L 0.0 0.833 i F.. B.
Gd 11| 342.247 21,0 10.0 0.014 ' F.

Gd 1 28 15.0 10.0 0.020 { fb F B.
Gd q! 335 t4.0 10,0 0,621 mb< <Lmb ; Fop B
Gd 0| 335.8:2 14,0 10.0° 0,021 B
Gd 11 319.054 120 1 o 0.023 | Sb< <sd* L F.

Gd | 375.839 12.0 10.0 0.025 ; F.

Gd | 303.284 1.0 10,0 0.027 F.

Gd | 343.99 10,0 10.0 0.030 F.. B
Gd 1| 338.436 10.0 10.0 0.030 F.

Gd 1| 36481 0.9 ; 10.0 0.030 . F.

Gd [} 3enoi3 0t | 19.0 0,030 | F

Gd i1 384.5%0 9.5 : 10.0 5,031 mb ‘F.; B.
Gd  f | 354.936 90 1 10,0 po33 - | b F.. B
Gd i 38199 9.0 , 10,0 0.032 mb F.

Gd | 303.405 8.8 | 16.0 0.034 F.

Ge 1| 209.426 75.0 i 100.0 0.040 F.o
Ge [ | 265.118 62.0 | 100.0 | 0.043 fb F.; B.
Ge 1 | 206.866 50.0 1 100.0 0,060 F.

Ge 1| 219.871 7.0 | 1000 0.063 F.

Ge [ : 1265.158 36.0 \ 100.0 0083 fb F., B
Ge 1| 204.377 35.0 ] 100,00 P 0,083 F.

Ge [ . 199.824 3.0 0 100,00 | 0.08% F.

Ge 1| 204.17i 386 1 100 | 0.08s F.

Ge 1] 259,254 29,0 ’ 100. 0 0,103 fb F.. B.
Ge 1| 303.906 29.0 | 100.0 5103, F.

Ge | i 275.459 28.4 100.0" 0.107 F.

Ge 1| wu.93 | 20 | 1.0 9.111 fb F.: B
Ho 1! 86,133 oo z.

H [ 434,047 5.0 i Z

H [l 4iu.17¢ 1.5 | | z.
HO 1 87007 9.6 | ! z.

H o[ 388,905 0.3 | I lz.




