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Simultaneous Determination of 15 Elements in Sedimeniary Rock Samples
by Inductively Coupled Plasma-Atomic Emission Spectrometry

GONG Ying-li, WANG Shuang-qing, SHEN Bin
( National Research Center for Geoanalysis, Beijing 100037, China )

Abstract: A method for the determination of 15 elements including K, Na, Ca, Mg, Fe, Mn, Ni, V, Ga, Cu, Zn, Sr, Ba, Cr and

B in sedimentary rock samples by inductively coupled plasma-atomic emission spectrometry was developed. The sample was dissolved

in mixed acids and an appropriate amount of mannitol was added to prevent boron from volatilization. Analytical spectrum lines were

carefully selected and the insirumental operating conditions were optimized. The detection limits of the method for 15 elements were
0.0010 ~0.032 mg/L. The method has been applied to the determination of these elements in National Standard Reference Materials
including GBW 07105 ~ GBW 07108. The results obtained were in agreement with the certified values with recovery of 93.3% ~

106.0% and precision of less than 5.2% RSD( n =10 ).

Key words: inductively coupled plasma-atomic emission spectrometry( ICP-AES ); mannitol; simultaneous determination of multi-

elements; sedimentary rock
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Table 1  Calibration curves for the elements
- pp/(mg - L°1)
1 2 3 4 5
Na,Ca,B,Ba,Sr,Mn 0 1 2 5 10
Mg,K 0 1 10 20 50
Fe 0 1 10 50 100
Cr,Cu,Ga,Ni,V,Zn 0 0.1 0.5 1 2
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Fig. 1  Effect of mannitol dosage on the intensity

of analytical spectral lines
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Table 2 Analytical spectral lines and detection limits

of each element by ICP-AES

JCE A/nm Ly B lve- A/nm L/ B
(mg-L-1) (mg-L-")
K 766. 360 0.0140 Ga 294.360 0.0010
Na 589.007 0.0030 Cu 327.369 0.0061
Ca 393.366 0.0320 Zn 213.856 0.0100
Mg 279.553 0.0068 St 470.771 0.0089
Fe 259.940 0.0190 Ba 455.404 0.0100
Mn 257.610 0.0210 Cr 267.716 0.0031
Ni 231.604 0.0042 B 208.959 0.0100
v 311.071 0.0020
2.4 iR

¥ 1.3 W S056 )7 3 % B K — R AR UEY) T GBW 07107
CTUE DBATACERIN & T bR G B ISR . 36 3 45
F TR (R ) 93.3% ~106.0% .
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Table 3  Recovery test of the method

mgy 8Dy D
R AL B A AR W (h
K,0 * 4.24 5.00 9.28 100.8|| Ga 27 30 55 93.3
Na,O* 0.34 0.40 0.73 97.5 Cu 41 50 89 96.0
CaO* 0.59 0.50 1.07 96.0 Zn 56 50 108 104.0
MgO* 2.07 2.00 4.12 102.5| Sr 87 100 181 94.0
Fe,03% 7.69 5.00 12.80 102.2|| Ba 428 200 639 105.5
Mn 160 200 367 103.5|| Cr 96 100 192 96.0
Ni 33 100 130 97.0 B 155.15 100 257.32 102.2
A\ 86.5 100 192.5 106.0
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Table 4  Analytical results of elements in Standard Reference Materials and the precision test of the method
GBW 07105 GBW 07106 GBW 07107 GBW 07108
45 RSD/%
FRIEAE E A FRAE(E DE R FRififE MRE A FRE(HE 5
K,0* 2.32 2.24 0.65 0.67 4.16 4.24 0.78 £0.04 0.78 1.2
Na,O * 3.38 3.43 0.061 0.08 0.35 0.34 (0.08) 0.072 1.7
CaO * 8.81 8.9 0.30 0.35 0.60 0.59 35.67 +0.25 35.67 1.2
MgO * 7.77 7.88 0.082 0.098 2.01 2.07 5.19£0.12 5.20 0.6
Fe,05* 13.40 13.17 3.22 3.11 7.60 7.69 2.52+0.07 2.52 0.9
Mn 1310 1297 155 145 173 160 434 £27 401 0.9
Ni 140 132 16.6 15.7 37 33 18 £2 15 5.2
v 167 151 33 32 87 86.5 36 +6 33 2.2
Ga 24.8 25.1 5.3 5.3 26 27 7.1+0.8 7.5 2.6
Cu 49 46 19 18 42 41 23 2 21 4.5
Zn 150 151 20 22 55 56 52 +4 53 2.5
Sr 1100 1053 58 53 90 87 913 +54 876 2.1
Ba 527 497 143 137 450 428 120 +12 107 0.9
Cr 134 121 20 21 99 96 32 £6 25 2.4
B 3.5 4.7 34 39 154 155.2 16 +4 19 3.0
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