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Preparation of Rhodium Standard Sample for Emission Spectrum Analysis
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Abstract: According to the criterion for developing a standard sample, a standard sample for rhodium
emission spectrum analysis has been prepared in our lab. The purity of the rthodium matrix was determined
and the chemical composition of the impurity contents was designed based on actual needs. After adding the
designed impurity elements into the Rh matrix solution, it was dried completely and then reduced with
hydrogen to give the desired standard sample. The uniformity and stability were tested before the standard
sample was submitted to other laboratories for validation. The results show that the standard sample meets
the technical requirements, conforming to the testing requirements of GB/T 1421-2004 for rhodium powder.
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Tab.1 Analysis results of the rhodium matrix solution
pl p(E)p(Rh)/ pl - p(E)p(Rhy/

Element (mg/L) 107 Element (mg/L) 107
Rh  101.2X10° — Ni  <0.01 <0.1
Pt <0.002 <0.02 Si 0.1 1
Ir 0.05 0.5 Mg  0.05 0.5
Au 0.01 0.1 Ru  0.03 0.3
Ag <0.001 <0.01 Fe  <0.1 <1
Cu 0.03 0.3 Pb,Sn <0.05 <05
Pd <0.002 <0.2 Al <0.1 <1
Mn <0.01 <0.1 Zn <005 <05
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Tab.2 Design of chemical composition of the rhodium spectral

standard /10
Element o(N1) o(N2) w(N3) w(N4) o(N5)

Al, Pb, Sn 200 80 32 13 5.0

Ir, Pt, Au, Zn,Ru 400 160 64 26 10

Ni, Fe 150 60 20 8.0 3.0

Mn, Pd 100 40 15 54 2.0

Mg 100 42 17 6.8 2.6

Cu 40 20 10 5.0 2.5

Si 300 140 63 29 10

Ag 40 16 6.2 2.5 1.0
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Tab.3 Methods used for characterization analysis

Methods

Element
Pt. Pd. Ir. Au.
Cu. Ni. Al. Pb

ICP-MS; DC arc-OES

221 HEmATIAL Mn. Zn. Sn.
9% TR IAER R P, EbRREE TR 31X Ag. Ru [CPMS: GIAAS
b, BHEhES) 4 h, B 5B FERAL 2 HAPE AR , ICP-AES; FEAH I 6% i (silicic
KUEMZRUGER. EREW, SKMNFEE, 4450 5 molybdic bule photometric method)
TERANKAERITIE Mg ICP-AES: GFAAS
222 fPASEM Fe ICP-MS; ICP-AES
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Tab.4 Measured values of other element contents in the rhodium spectral standard /10
Ele- o(N1) w(N2) w(N3) w(N4) w(N5)

ment a b ¢ d AveSD a b ¢

d AveSD a b

¢ d AveSD a b ¢ d AveSD a b ¢ d AveSD

Pt 378 377 353 369 369 12 156 148 140 150 148 7 61
Cu 41 41 38 38 39 2 20 19 21 18 20
Ag 39 41 40 41 40 1 16 15 17 16 16

Pb 198 197 209 214 204 9 82 77 80 83 80

71 56 57 61 7 252621 23 24 3 9811 10 10 10 1
9110 11 10 10 1 464439534.60.623242.120220.2
5255576156042329292426041.0091.1131.10.2

31 32333232 1 13 12 11 15 13 2 576.66.06.2 6.1 0.4

2
1
Pd 99 103 107 109 104 5 44 42 47 44 44 3 14 18 16 19 17 3 5249434748 0413151.7141502
3
2

Mn 100 95 105 106 102 6 40 38 42 39 40

15 16 16 17 16 1 584.8535453052.02.12.01.82.00.2
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#:3% 4 (Tab.4 continued)

Ele- o(N1) w(N2) o(N3) w(N4) w(N5)

ment a b ¢ d AveSD a b ¢ d AveSD a b ¢ d AveSD a b ¢ d AveSD a b ¢ d AveSD
Mg 103 98 106 104 104 4 41 41 43 44 42 2 17 19 16 17 17 2 6.46.66.66.8 6.6 0.2252.62.62.2250.2
Sn 197 197 209 208 204 7 80 76 84 80 80 4 32 3533 32 33 2 14 12 13 13 13 1 595550575504
Ni 154 158 175 169 164 10 59 61 64 66 62 4 20 24 23 22 22 2 7.7748.0847.90.5283.0292.6280.2
Si 306 304 309 309 307 3 146 143 130 140 137 7 57 69 59 67 63 6 35 31 28 30 31 3 12 13 11 15 13 2
Ru 391 432 405 406 408 18 155 141 160 160 154 9 62 61 58 66 62 4 22 22 24 23 23 1 9812 11 10 11 2
Au 390 380 409 419 400 18 139 149 150 160 149 9 51 61 56 57 56 5 22 23 20 23 22 2 10 11 9.1 10 10 1
Fe 161 153 160 169 161 7 60 62 64 69 64 4 22 25 22 25 24 2 7569707.67204322.73.03.03.003
Al 181 206 209 185195 15 72 72 74 78 74 3 26 24 26 27 26 2 10 15 11 12 12 3 4.05.143484.60.5
Ir 381 383 356 369 372 13 151 132 137 150 142 9 68 62 58 59 62 5 31 27 24 23 26 4 10 15 12 13 12 3
Zn 397 414 409 400 405 8 145 157 147 164 153 9 60 55 56 59 58 3 24 30 22 26 26 4 10 8510 12 10 2
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