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Table 1.

weights, solvents and concentrations

Standard substances and their

. b B | REE
E | EESH w® m | &B |(mg/
(7D (& mb
Ba BaQ¥* | 0,1116 BHNO;
Be BeO) 0.2775 | HF + HNO,
Cd Ca® 0.1142 FHNO,
Ce Celd, 0.1228 | HNO; + H,O;
Co(NO;3) 3+
Co "mzo’ 2* 0,4937 H,0 1.000
Cr Cr 0.1000 12N HCI
Cu CuQ 0.1252 100
Li LizCO4 0.5324
Sec Sc;0s | 0.01534
Sr SrCO; | 0.1685 FHNO; 0.1000
V | NH.VOs | 0,2205
Y Y:Qa 0.1270 1.000
Zn Zn 0.1000
(l:1HHCI
AlLO; Al 2.6461 | 100mlfuJL
HHNQ;
CaQ | CaCO; | 8.9240 HHNO;
. (1:1)HCI1
FesQs{ Feos 5.0000 HLIEHNO: | 1000 | 5.000
K0 | K.CO; | 7.3360
MgQ| MgO 5.0000
.\':120 .\"43003 8.5495 -1?‘:‘1‘1:\!'0_;
P0; INHH.PO:| 0.1621
1.000
MnO Mn 0.07745 100
TiO, Ti 0.1798 | HF + HNO; 3.000
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Table 2. The preparation of
standard series

$gzd | Noo1 | No.2 | No. 3 |T\'o.4 No. 5

wERAL HAER Oon*
AlLOs | 15.00 1.00 2.50 5.00 7.50
Fea0; 1.00 | 12.50 6.23 5.00 5,00
Ca0 1.00 5,00 | 10.00 2,50 2,50
MgO 2.50 2,00 | 10.00 5.00 5,00
N0 7.50 1.00 3.73 7.30 1.00
K.Q 1.00 7.50 3.75 7.50 1.00
P,0; 0.05 — - 0.50 —
MnO 0.032 | 0.323 | 0.065 | 0.645 —
TiO: 0.063 | 0.125 | 0.623 | 1.87 -

HE&TE (ppin)
Ba 1020 30 10 10 5
Be 20 30 290 10 5
Cd 110 49 20 30 5
Ce 40 10 530 20 5
Co 10 40 520 20 5
Cr 30 520 10 an 5
Cu 10 40 1020 30 5
Li 1020 30 40 10 5
Sc 140 10 30 1 20 5
Sr 520 30 40 10 5
v 540 10 30 20 5
Y 40 10 230 20 5
Zn 10 40 1020 30 5
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Table 3.

trace elements and its range of analysis

The dctermination limits of

. o MR | Hrssn
* (#g/ml) (Hg/g)
Ba Ce Co Cr Cu
0.02 2—2000
Li 8r V Zn
Be Cd Sc ¥ 0.006 0.6—600
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Table 4. The wave length of

analytical lines

T |BK (om) | TR | B m) || TE | ¥ (nm)

Al 256,79 Cu [324.75 Pb |220.35
396.15 283.31

As. 1193.6 Fe [|441.51 Sc  [861.38
Ba |493.41 K |766.49 Sn |286.33
Be [234.86 La [379.48 Sr |421.55
Bi )306.7 Li |670.7 Ti [334.9
Ca |315.88 Mg [278.29 Vv |290.88

Cd |228.80(II)f Mn [259.37 W [202,99(1D)
Ce [418.66 Na |588.99 Y (371.03

Co [358.55 Nb [309.41 Yb [289.13

Cr |425.43 P 214.91(I1))| Zn [213.86
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Table 6. The comparison of analyfical resulfs
B & & =
AHTE GSD 1 GSD2* GSDs* GSD 4 MRG 1 G2
1 i I n I I I I I I I I
Al:Os 14.83 14.77 15.72 15.50 12.04 12.27 15.67 15.99 8.50 8.73 | 15.40] 15.41
CaO 4.60 4.76 0.25 0.26 0.22 0.27 7.52 7.78 | 14.77) 13.74 1.96 1.93
Fe;04 7.35 7.15 1.89 1.90 6.51 6.68 5.90 5.981 | 17.80] 17.26 2.68 2,74
K20 2.77 2.69 5.19 5.16 2.46 2.51 2.23 2.29 0.18 0.19 4.48 4.44
MgO 4.14 4.65 0.21 0.25 0.70 0.55 1.04 1.16 | 13.49] 13.95 0.75 0.83
MnO 0.12 0.12 0.03 0.03 0.05 0.058 0.11 0.11 0.17 0.17 0.03 0,031
Na,O 3.50 3.55 3.04 3.04 0.32 0.27 0.30 0.30 0.71 0.69 4.06 4,07
P30s 0.34 0.38 0.05 0.07 0.14 .19 0.11 0.13 0.06 0.15 0.13 0.13
TiO; 0.98 0.87 0.23 0.19 1.06 0.82 0.89 0.74 3.69| 3.35 0.48 0.45
Ba 948 945 188 183 615 649 467 450 50.0 51.0 19001904
Be 3.0 3.8 17.0 13.2 1.5 1.8 244 1.6 0.672 8.5 2.4 | <o0.6**
Cd 0.08 <0.9 0.06 | <<0.6 0.1 <0.9 0.2 <0.9 -_— <0.9 0.04f <0.9
Ce 81.0 90.7 192 105 64.0 61.0 78.0 04,1 257 54.0 IGOh 158
Co 20.4 29.9 2.6 —_ 11.7 13.1 18.0 23.9 | 86.0 97.0 5.0 8.9
Cr 194 175 12.0 13.4 87.0 91.6 81.0 95.9 |450 274 8,0 10.8
Cu 21.8 19.2 4.9 4.3 177 178 37.0 36.8 |[135 113 10.0 8.3
Li 29.6 29.8 101 109 33.0 35.6 51.0 52.8 4.0 5.5 35.0 30.8
Se 15.6 11.9 4.4 5.0 14.0 18.3 15.4 18.3 48.0 50.9 3.5 6.3
Sr 525 5631 28.0 21.8 90.0 86.7 142 143 260 265 480{ 480
\% 120 119 16.5 10.6 120 135 119 115 520 506 36} 32.3
Y 22,7 31.1 67 31.3 22.2 12.8 26.4 24.7 16.0 20.0 11 9.5
Zn ‘ 79.0 113 44 49,1 52.0 56.2 101 122 190 197 84| '92.4
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Simutaneous Determination of Major Minor and Trace
Elements in Geological Materials by ICP-AES

Guo Pu-chu

A method is developed for simultaneous deteemination of nine major and
mrinor elementr (Al, Ca, Fe, K, Mg, Mn, Na, P, Ti) and thirteen trace elements
(Ba, Be, Cd, Ce, Co, Cr, Cu; L1, Sc, Sr, Y, V, Zn) in silicate rocks water sedim-
ents, dolomite, limestone and quartz by ICP-AES. The sample is decomposed
by adding a mixture of HNO,;, HCl, water and hydrofluoric acid in a mew
type sealed Teflon bomb. The spectroscopic data were measured by direct
reading spectrometer. The RSD of major elements obtained were 0.75—3.6%

and of minor and trace elements obtained were 1—15.3%.



