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ICP-AES ANALYSIS OF AMMONIUM MOLYBDATE AND OTHER
POLYMOLYBDATES FOR 14 IMPURITY-ELEMENTS
ZHANG Lin, ZHAO Shou-chuang, HE Xue-wen

(Shaan'zi Entry-Exit Inspection and Quarantine Bureau, Xi'an 710068, China)

Abstract: ICP-AES method was applied to the determination of 14 elements (Al Bi Ca Cd Co Cr Cu Fe Mg
Mn Ni Pb Sb Ti) present as impurities in ammonium molybdate or other polymolybdates. Conditions of analysis
(including the choice of analytical spectral lines, effect of acidity of the sample solution, the matrix interference and
the working conditions of the instrument) were studied and optimized. To overcome the interference of the matrix
element the molybdate sample (2g) was dried at 105°C and dissolved in water, and then conc. HNO; was added to
separate molybdate as the light yellow crystalline precipitate of molybdic acid, and the impurity-elements were
determined in the filtrate of HNO; (1+9). The molybdate remained in the filtrate was found to be around 500pg *
ml !, the interference of which was then eliminated by the standard addition method. The recoveries of these
elements were in the range of 85% ~112%.

Keywords: ICP-AES; Ammonium molybdate; Matrix interference; Impurity elements (Al Bi Ca Cd Co Cr
Cu Fe Mg Mn Ni Pb Sb Ti)
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Tab. 1 Wavelength of analytical spectral line and detection limits
D D s s
] Wavelength DeLeiom || Wavelength +CcUn
Element A/nm) hmlt, Element /) hmlt, ’
(pg* ml™ (pg + ml™hH) . s
Al 3944(85)  0.029 Fe 2332(144) 0.013 0.5L
Bi 2 230(151) 0.036 Mg 2 795(120) 0. 000 3 e min ! .
Ca  3179(105)  0.006 9 Mn 2 576(131)  0.000 6 2.5
Cd 2 288(147) 0.001 2 Ni 2 270(148) 0.005 8
Co 2 378(141) 0.003 1 Pb 2 169(155) 0.033
Cr  2677(125)  0.009 9 Sb 2175(154)  0.029 ’ 2, 2
Cu  2178(154)  0.014 Ti  3383(99)  0.0029 8500 ~112% o GB4325
D . , 3, o
Note: Number in parathesis denotes the spectral degree. , ,
2.2 ts1 s
5% ~20% ( ) HNO;
lpg s ml! . , ,
s , NN N NN
s s , NN o
. HNO, (1+9). s ;
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Tab. 2 Recoveries

il’l (NH4 )zMO()4

in (NHy)2Mo: Oy

Element Am't recovered Recovery Am't recovered Recovery
(p/pg * ml™1) (2! (p/pg * ml™1) 9]

1 2 1 2 1 2 1 2
Al 0.192 0.413 96.0 103.3 0.197 0.416 98.5 104.0
Bi 0.170 0.377 85.0 94.3 0.195 0. 396 97.5 99.0
Ca 0.224 0.392 112.0 98.0 0. 201 0.429 100. 5 107. 3
Cd 0.190 0. 391 95.0 97.8 0.194 0.397 97.0 99.3
Co 0.182 0.375 91.0 93.8 0. 204 0.402 102.0 100. 5
Cr 0.195 0.399 97.5 99.8 0. 186 0.392 93.0 98.0
Cu 0.183 0. 358 91.5 92.0 0. 207 0.413 103.5 103. 2
Fe 0.182 0. 391 91.0 97.8 0. 205 0. 415 102.5 103. 8
Mg 0.190 0. 394 95.0 98.5 0.197 0.399 98.5 99.8
Mn 0. 206 0.417 103.0 104. 3 0.203 0.405 101.5 101. 3
Ni 0.185 0.384 92.5 96.0 0.198 0. 395 99.0 98.8
Pb 0.192 0.395 96.0 98.8 0.210 0.429 105.0 107.2
Sb 0. 204 0.429 102.0 107.2 0.194 0.421 97.0 105.3
Ti 0.191 0. 389 95.5 97.3 0.198 0.392 99.0 98.0

2 1 0.200pg * ml™'; 2 0.400pg « L™', Note: 1 Addition 0. 200pg + ml™!;2 Addition 0. 400pug « L™,
3
Tab. 3 Check analysis
GB4325 GB4325
By this method By standard method By this method By standard method
Element Element

(NH;)zMO()1 (NH1)1M02()7 (NH])zMO(M (NH,1)2M02()7

(NH,1>2MO()1 (NH\)ZMOZ()7 (NH1>2MO()1 (NH\)ZMOZ()7

Al 1.70 1.6 1.0 1.0 Fe 0.137 1. 68 0.091 1.03
Bi <C0.98 <C0.98 1.0 1.0 Mg 0.58 0. 50 0.3 0.3
Ca 19.0 1.98 15.0 1.3 Mn <0.015 <20.015 1.0 1.0
Cd 1. 17 1. 10 <1.0 1.0 Ni 2.50 2.50 2.49 2.48
Co <1.0 <1.0 <1.0 1.0 Pb <2.34 <2.34 <1.0 <1.0
Cr 3. 88 4.06 3.27 3.22 Sb 8.0 8. 88 — —
Cu 0.4 0.4 1.0 <1.0 Ti <C0.083 <C0. 083 1.0 <1.0
: <<1.0 . Note: <C1.0 less detection limit.
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