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Table 2 Analytical results of elements in standard curve

GBW07324

] Ve e e e e e L
Li [41.9 43.15] 30 29.6 | 32 3412|539 53.5| 31 3232
Be |2.43 230 | 0.9 1041 3.1 331|234 2.284| 1.9 1.8
Se | 1.7 12,11 11.1 10.94 | 14 14.85| 12.0 12.4 | 10.6 10.98
Vo[ 8.7 9%.60| 97 10L.5] 115 99.66| 101 108.5| 72 77.37
Cr | 139 99.5| 8 83.44| 128 114.8|93.8 99.0 | 61 61.57
Mn | 668 668.2| 620 617.6 | 910 929.9 |876.0 897.6 | 561 585.9
Co | 147 15.68 | 144 145 | 20 20.3 | 17.9 18.47 | 11.2 11.53
Ni | 75.3 7492 32 32.09| 56 57.16| 51.9 52.28| 30 28.26
Cu | 23.1 25.99| 32 3446 | 28 29.81]27.1 27.92|19.1 20.17
In | 80.9 83.68| 78 77.81| 90  92.441176.0 169.7 | 62  65.15
Ga | 18.5 14.59| 14 12,6 | 23.6 25.9 | 17.8 16.49 | 14.8 14.46
Rb | 117 119.3| 80 80.21 | 126 128 |115.0 121.4| 91 92.81
Sro| 113 112.1| 166 163.9 | 486 496.8 | 59.3 67.08 | 184 189.9
Nb | 15.3 1461 18 16.85|3L.5 31.79| 15.9 15.51 | 149 14.77
Mo | 0.83 0.87 | 0.64 0.645| 1.04 0.93 | 0.6 0.66 | 0.47 0.53
Cd | 0.1 0.096|0.26 0.257| 0.11 0.95 | 0.54 0.60 | 0.14 0.14
In | 0.06 0.07 {0.056 0.06 | 0.07 0.09 | 0.06 0.07 |0.045 0.06
Sb| L1 L10 [ 0.80 0.79 | 0.3 0.34 | 1.91 1.92]0.86 1.02
Cs | 13.7 146 | 5.1 534 | 55 546|119 12.08| 6  6.15
Ba | 476 475.5| 430 435.2| 920 910.6 | 508 525.4 | 504 510.4
La | 48.2 32.16| 40 41.48| 41 40.51|38.8 41.8 | 36 39.06
Ce | 93.4 90.7 | 78 76.05| 81 78.13| 74.0 7479 | 70 7171
Nd | 419 39.2 | 34 31.22| 36 3503|311 32.8| 7.6 7.50
Ta | 1.3 1371 1.3 L1930 318 | 1.2 130|112 114
W |23 24|18 L79] L0 08|26 270|192 21.72
T | 0.67 0.79 | 0.49 0.47 | 0.67 0.68 | 0.64 0.70 | 0.57 0.58
Pb | 24 27.39| 23 24.33| 31 30.34|61.9 6485 | 21 21.37
Bi | 0.3 036|042 0.44]0.49 0.46|0.50 0.55[0.28 0.30
Th | 15,5 13.73] 12.4 12.33| 27 242 | 12.1 13.33| 11.3 10.89
U |25 225|26 22|46 42426 2.8 |23 203

GBWO07309 | GBWO7301a | GBWO07321 GBWO07440
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Table 3  Effect of Ca on Ni determination by ICP-MS

FRAER IR (ng/mL)
10 ng/mL. Ni FRMERR 10.15 -
100 wg/mL CaO FRiE 1.42 0.14
300 pg/ml CaO FRUEI R 4.06 0. 40

2.2 JilERS SRR

O T B E TR I J5 B 7 VNG R AR L
SR A T3 36 3 85 2 6 1 bR MEY) i GBWO7127
GBWO07132 .GBWO7136 #47 T 12 AT E . M
5 ALAA bR AR A I E (S AR HE (R AR —
BO, 70 M 45 2R 5 MR (E A A 0 2R 22 (RE) B/h
20% ,J7 K5 % B (RSD) BR A5 o0 % O 10% ~
15% , REZBOCRI/PT 10% FFEAHRHTEEK
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Table 4 A comparison of corrected analytical results of Ni by

ICP-MS and XRF

b XRF % ICP - MS
[2l8)
gum | CaOMEME  NifWEE | MOEAT N JUEM  ACE)S Ni U
(%) (ng/g) (ng/g) (ng/s)
1 50.45 4.58 13.66 4.56
2 29.73 10.12 12.59 10.62
3 41.25 6.88 11.91 6.93
4 35.21 8.14 13.42 7.14
5 30.17 23.60 28.05 23.33
6 52.48 3.92 13.58 4.18
7 21.23 18.93 21.70 18. 60
8 40.61 7.25 16.46 7.61
9 20.14 16.22 19.46 16.45
10 30.45 8.28 16.24 8.80
5 JilERTEIEHERE
Table 5 Precision and accuracy tests of the method
GBWO07127 GBW07132 GBW07136
JH | AlC RE RSD | AlsC RE RSD | AleC RE RSD

(GBW) (%) (%) |(GBW) (%) (%) |(GBW) (%) (%)
Li 0.02 3.1 2.2 |0.02 7.98 84 |0.04 2.8 3.0
Be 0.02 58 6.3 |002 579 6.1 |0.02 3.94 4.6
Se 0.03 59 6.6 |0.03 6.3 6.6 |00 1.5 1.9
A 0.04 9.5 10.1 | 0.05 11.4 12.4 | 0.07 14.76 15.0
Cr 0.04 84 8.8 |0.06 13.06 13.7 | 0.03 7.3 7.7
Mn 0.01 2.2 2.5 |0.03 7.52 7.9 |0.02 3.89 4.3
Co 0.03 7.52 7.9 | 0.02 3.8 4.3 |0.01 1.9 2.2
Ni 0.02 3.57 3.8 | 0.03 7.2 7.6 | 0.06 13.03 13.6
Cu 0.03 57 62 |00 30 33003 7.7 8.1
Zn 0.03 7.5 8.2 |0.05 11.4 11.9 | 0.04 8.5 8.9
Ga 0.03 6.86 7.2 |0.03 7.7 84 |0.02 4.0 4.4
Rb 0.01 2.20 2.4 |0.04 9.7 10.1 | 0.03 7.2 7.6
Sr 0.05 11.2 12.1 | 0.02 4.3 4.6 | 0.02 3.90 4.1
Nb 0.06 11.97 12.5 | 0.03 5.7 6.2 | 0.06 12.1 12.6
Mo 0.01 1.46 2.1 |0.001 1.2 2.1 |0.01 3.05 3.5
Cd 0.04 10.7 12.2 | 0.04 8.69 10.7 | 0.06 11.3 15.0
In 0.04 10.63 11.3 | 0.03 7.7 87 |0.03 6.2 7.9
Sh 0.02 5.4 58 |0.05 13.02 13.7 | 0.06 14.1 14.7
Cs 0.04 9.3 9.8 |0.02 439 4.6 | 0.04 10.0 10.5
Ba 0.001 3.3 35 |0.03 6.00 6.3 |0.02 54 5.8
La 0.02 4.07 4.3 |0.02 40 51 |0.02 42 4.5
Ce 0.02 5.26 5.7 |0.02 546 5.8 |0.01 23 2.8
Nd 0.01 3.45 3.6 | 0.06 12.1 12.6 | 0.05 10.86 11.4
Ta 0.03 6.0 7.0 |0.00 1.1 1.3 |0.01 3.2 3.4
\ 0.01 1.37 1.6 | 0.02 5.23 5.5 | 0.03 6.8 7.1
Tl 0.02 4.61 4.9 |0.03 6.9 7.5 |0.01 2.58 2.8
Pb 0.04 89 9.8 |0.00 29 35 |002 48 5.1
Bi 0.001 2.0 2.4 |0.01 L.19 1.6 |0.02 53 6.1
Th 0.05 11.4 12.9 | 0.02 5.6 6.0 | 0.04 8.6 10.1
U 0.05 10.2 11.4 | 0.02 5.3 6.7 |0.01 1.4 1.9




55 4 1] IR, 45 - FRLUJROR 7 45 B 1 A B I S R R R P 30 AR LT R S TR IEE S £ 34 %

3 &k BETE 0] 40 R, 1998,17(1) 199 - 105.
ii:},%m Rh VE AR E SR 5 — a8 JiCY,LiJ C,Wu L P. Study on Analytical Methods for
Vb th 2 Al 3 B T LV % F [l S 1 : 200000 Geochemical Exploration Carbonate Sam-

N ] gt ples—Methods Based on Inductively Coupled Plasma
RLZETE T TEAE A TR FALER | . .
Mass Spectrometry [ J ]. Rock and Mineral Analysis,

LRI 2% P B0 8 SR E 4708 40 o v
7 TRUE, SRR i S B IOAE LRS00 o) ey perm e, 5. S IR

FEURT Y0 T 90 2R BOR R RS 24 R M), B JEORE i R B T T 2 S BN B £ T T
RUEE T E R . AU ICP - MS & PR TERFIE ()] 5 22 R A2 24,2000, 21 (3) -
BRIRER A h Z R BT R ik, R IR 368 - 372.
% ERA S SSBE BE LS &S T Hu S H, Lin S L, Liu Y S, et al. Studies on the
MR R R Eh P R e 2 Calibration of Matrix Effects and Polyatomic lon for Rare
Earth Elements in Geochemical Samples by ICP-MS[ J].
b Chemical Journal of Chinese Universities,2000,21(3) .
4 %%%Irﬁk 368 -372.

(1] 20K, MLl dn 2. i I8 1 55 2 7 MR 3% D 1L
JHEM. JE5T: H i it , 2005 :85 - 106.
Li B, Yang H X. Principle and Application of Inductively

[5] Siewers U. Inductively Coupled Plasma/Mass Spectrometry
in Geochemistry[ J]. Mikrochim Acta,1989,3: 365 —372.

[6] Makonnen Y,Beauchemin D. Investigation of a Measure
Coupled Plasma Mass Spectrometry [ M ]. Beijing;

Geological Publishing House,2005 :85 — 106.
[2]  Rosen A L, Hieftje G M. Inductively Coupled Plasma

of Robustness in Inductively Coupled Plasma Mass

Spectrometry[ J ]. Spectrochimica Acta Part B,2015,103

-104. 57 -62.

Mass Spectrometry and Electrospray Mass Spectrometry [7]  Agatemor C,Beauchemin D. Matrix Effects in Inductively
for Speciation Analysis: Applications and Instrumentation
[J]. Spectrochimica Acta Part B,2004,59; 135 - 146.

(3] ERWIE, =G5, RIPE. 11 20 J7 A4 AR I Ak I
A ITE R R B T AR B O B )

Coupled Plasma Mass Spectrometry [ J ]. Analytica
Chimica Acta,2011,706.:66 —83.
[8] Thomas R. Practical Guide to ICP-MS[ M ]. USA,2005.

Determination of Thirty Trace Elements in Carbonate Rocks by Inductively
Coupled Plasma-Mass Spectrometry and Interference Correction

MEN Qian-ni, LIU Ling, WEN Liang, HUANG Bei-chuan, ZHOU Yuan-yang, XU Dong-dong
(No. 5 Gold Geological Party, Chinese People’ s Armed Police Forces, Xi’an 710100, China)

Abstract; High calcium content in carbonates will result in obvious inhibition or enhancement of element analysis
signals when samples are determined by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). In this study,
carbonates were openly dissolved by HNO, , HCI, HCIO, and HF, and 30 trace elements were determined by ICP-
MS. The mass spectrum interferences due to sample matrix, isobaric effect and polyatomic ions are evaluated. The
interference of Ca on Ni for high-Ca samples is also evaluated. By using formula and interference coefficients, the
analytical results are obviously improved. Analytical values are in accordance with the standard values, and relative
standard deviation ( RSD) is less than 10% , except for some elements, which have RSDs of 10% - 15% ,
confirming the requirement of analytical criteria.

Key words: carbonate; trace elements; open acid digestion; Inductively Coupled Plasma-Mass Spectrometry ;

interference correction
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