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Absorption (A) and emission (B) spectra
obtained by manganese solutions in air-

Fig. 1

acetylene flame

Spectral band width : 0.3 om; ~—— Mn-HCl; ----
KMnO,; 12mg Mn/ml; Gas flow rate : Air, 101/
min, CG;Hz, 2.251/min; Burner height : I0mm (ab-
sorption), 20mm (emission); 1 : Mn, 202.9nm,
210.9nm; 2:Mn, 220.8nm, 221.4nm, 222.1nm;
3:256.0 nm; 4:Mn, 279.5nm, 279.8nm, 280.2
nm; 5:365.0nm, MnOH; 6:375.0nm, MnOH;
7:Mn
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Fig. 2 Absorption (A) and emission (B) spectra

in the wavelength range (240~270)nm
obtained by manganese solution

Spectral band width : 0.3 nm, Mn-HCI solution; 1:
254.0nm; 2:256.0nm; 3:Mn, 257.2nm, 257.6
nm; 4:Mn, 258.4nm; 5:Mn, 259.3nm, 259.5
nm; 6:261.8nm; 7:266.0nm
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Absorption (A) and emission (B) spectra

obtained by chromium solutions in air-

acetylene flame

— — Cr-HCIO,-HNOj; - - - - K,Cr;07;
HCl, 12mg/ml; Burner height : 10mm (A), 20mm

—— Cr-

(B); Gas flow rate : Air, 10 ml/min, C:Hz, 2.251/
min; 1:293.4nm; 2:297.6nm; 3:319.4nm; 4:
329.0nm; 5:Cr, 357.9n0m, 359.3 nm, 360.5nm
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Wavelength, nm
Absorption (A) and emission (B) spectra
in the wavelength range (285~340)nm
obtained by chromijum solution in air-
acetylene flame

Spectral band width : 0.3 nm, Cr-HCI solution; 1:
293.4nm, 2:297.6,nm, 3:298.6nm, 4:Cr, 301.5
nm, 302.0 nm
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Fig. 5 Variation of absorbances at molecular
bands and atomic lines of chromium and
molybdenum as a function of acetylene
flow rate

Burner height : O 2mm, [J, l 10mm, A 20 mm;
— — Mo; — Cr; O, [, A At 232.0 nm of bands;
B At 313.3nm of Mo and 357.9nm of Cr atomic

lines
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Fig. 6 Absorption (A) and emission (B) spectra
obtained by molybdenum solutions in air~
acetylene flame

—— Mo-H;80, (2N); ---- (NH4)s Mo;Oy,-
4H,0; —— Mo-HCl (iN); 12mg Mo/ml; 1:
242.5nm; 2: Mo, 313.3n0m, 315.8nm, 317.0nm,
319.4n0m; 3:344.7nm
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Fig. 7 Absorption (A) and emission (B) spectra

obtained by vanadium solutions in air-
acetylene flame
— V-HCl (IN), -~-- V-H;S04 (2N); 10mg
V/ml; 1:243.7nm; 2:302.3nm, 3:V, 318.4 nm,
318.5nm; 4:V, 370.4nm
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Fig. 8 Absorption spectra obtained by tungsten
solutions in air-acetylene flame

— W-H;0,; ---- Na,WOy; 10mg W/ml
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WG L —B0T 5. RIEERERT5ROBHC X Table 2 Interferences of molecular absorption of
o ThEED., 7 v MIERERE 0 b BE SR D manganese, chromium, molybdenum,

tungsten and vanadium salts in atomic

@5 RBRBRE, £V 7T, A7 0y 5 THHR absorption spectrometry of Zn, Cd, Ni,
PR X RN L D 3FE L. £ TRRIS Fe, Mn, Cu and Cr

1 R Z » I~ Ce 6 N

ﬁé"—‘l’@%ﬁ”}z}’:’\ A .OL TN iﬁmbi i‘_ }Nave}; Sensi- Error by absorption bands {(pg/ml)
TmHZE Lﬁ:ﬁ‘ﬁﬂj ghj&’ ﬁ@%— + ZJ&WZJ\ 7 b (e:xit) (;‘g"/l:zl) Mn Cr Mo wt vt
(200~240) nm el Shie (Fig. 9). Zhik NO & Zn  213.9 0.005 0.060 0.23 0.078 0.052 0.092

NO, I X 2BINA =7 } AT WEEEY KhCEA L Cd  228.8 0.005 0.038 0.19 0.070 0.022 0.080
Ni 232.0 0.029 0.21 0.77 0.34 0.083 0.42

& %k:%ﬁbhaﬂg)“)u)“)' ﬁ@@ﬁm%?:l % BT Fe 248.3 0.022 0.16 0.27 0.20 0.06¢4 0.32

biqg—fk: (200,-\,280) nm vcé'ﬁ( 9 s g A,EY 7*-7—“ v, s Mn 279.5 0.012 —_ 0.12 0.05 0.018 0.072

R - n Cu 324.7 0.017 0.025 0.16 0.025 0.017 0.065
> Y ADRBBROGEE—HTE. )V VR VR Cr 3579 0.2 060 — 0.60 N.D. 0.36
Biex s %W ) iﬁ% ThTw 01 ~1) 5 PCjT ‘? AN Air-acetylene flame; N. D. : Not detected; 1 Concentration
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Table 1 Interferences of molecular absorption of

nitric acid, sulfuric acid and phosphoric HBh iz, RERKEDZVWREXEVAEEWFREFTL T
acid in atomic absorption spectrometry YEEHNEFHERTEALET.
of Zn, Cd, Ni, Fe, Mn, Cu and Cr <1975 4 10 38, 7{:4,—,\%)
24 ESITR W T—HEE
Wave- Sensi- Error by absorption bands (ug/ml)
length tivity
(nm)  (ug/ml) 3N HNO3; 0.6N H,SO, 2% H3PO, i ik
Zn 213.9 0.005 0.01 0.037 0.039 A A
cd 298.8 0.005 0.003 0.042 0.033 1) S. R. Koirtyohann, E. E. Pickett : Anal.
Ni 232.0 0.029 0.02 0.10 0.22 Chem., 38, 585 (1966) .
Fe 248.3 0.022 N.D. 0.056 0.20 2) L. C. Delgado, S. Spragne : At. Absorption
Mn  279.5 0.012 N.D. 0.012 0.043 Newslett., 4, 363 (1965) .
Cu 3247 0.017 N.D. N.D. 0.067 3) A. M. Ure, R. L. Michell : Spectrochim. Acta,
Cr  357.9 0.12 N.D. N.D. N.D. 23B, 79 (1967).
Air-acetylene flame; N. D. : Not detected . 4) *Lﬁ_#%% : %ﬂ’ﬁﬁ%; 28, 145 (1979)-
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Molecular absorption spectra of manganese,
vanadium, chromium, molybdenum and tungsten
salts in flame. (Spectral interferences in atomic
absorption spectrometry. VII.) Hidehiro Daipoj1
(The Institute for Solid State Physics, The University
of Tokyo, 7-22-1, Roppongi, Minato-ku, Tokyo)

The molecular absorption spectra of some metal
salts of manganese, vanadium, chromium, molyb-
denum and tungsten in an air-acetylene flame were
measured in the wavelength range from 200 nm to
400 nm and the extent of the interferences of these
spectra for analytical lines of other elements by atomic
absorption spectrometry was investigated. A Hitachi
207 atomic absorption spectrophotometer with a deu-
terium lamp, a laboratory-made lamp, and some
hollow cathode lamps as the light sources was used
for the measurements of the absorption spectra. The
maximum absorptions of these band spectra were obtain-
ed at 256.0 nm and 375.0 nm for manganese, 293.4 nm
and 297.6 nm for chromium, 242.5 nm and 344.7 nm for
molybdenum, and 243.7 nm and 302.3 nm for vanadium,
respectively. Each peak for these maximum absorp-
tions coincided in position with that for the band
spectra obtained by emission spectrometry with the
air-acetylene flame. These spectra, which have not
yet been reported, are presumably due to metal oxides
and hydroxides produced in the flame. The spectral
interferences from the solutions of 1.0% or 1.2 9 metal
salts were observed as the absorption errors of as much
as (3~46) times relative to the sensitivity obtained
for Zn, Cd, Ni, Fe, Mn, Cu and Cr by atomic absorp-
tion spectrometry. The spectral interferences from
nitric, sulfuric and phosphoric acids were also observed
in the wavelength range from 200 nm to 350 nm.

(Received Feb. 23, 1980)
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