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MC-ICP-MS ThermoFisher Neptune Plus
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Table 1 Reference materials, concentrations and signal intensities of Li, S, Fe, Sr, Nd and Pb used in MC~ICP—MS measurements
P o TAERREEVR i B SV BOR B T{’F*f]ﬁﬁﬁ%
(pg/L) (pne/L) HRBE(V)

Li NIST SRM 8545 100 Ak 10, 20, 40, 60, 80, 200, 300, 400, 500 ~1.4

S AS 10000 A3 1000, 3000, 5000, 7000, 9000, 15000, 20000 ~3.7

Fe IRMM - 14 1000 5315100, 200, 400, 600, 800, 2000, 3000 ~8.5

Sr NIST SRM 987 200 Sy 20, 40, 80, 120, 160, 400, 600, 800 ~8.0

Nd INdi-1 200 AR 20, 40, 80, 120, 160, 400, 600, 800, 1000, 2000 ~2.8

Pb NIST SRM 981 200 G514 . 20, 40, 80, 120, 160, 400, 600, 800, 1000 ~5.6
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Fig. 1

different concentrations during MC-ICP-MS measurement

MC-ICP-MS llikH” On Peak Zero” St ANNIHEE N itF 52 e EANINALHE (Li, S, Fe, Sr, Nd Al Pb) Ml AGES (FCR

The “On Peak Zero” correction to studied isotopic determination of different elements (Li, S, Fe, Sr, Nd and Pb) in
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The Principle and Application of “ On Peak Zero”’ Correction in
MC-ICP-MS Analysis

WANG Jin, BIAN Xiaopeng, YANG Tao"
(State Key Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering,
Nanjing University, Nanjing 210023, China)

HIGHLIGHTS

(1) “On Peak Zero” correction is an effective method to eliminate background interference. A mathematical model
for the “On Peak Zero” correction can be established by mathematical reasoning and approximate substitution.

(2) Without “On Peak Zero” , the bias between the measured isotope ratios and the real isotope ratios is a function
of isotope signal intensities, and the graph of this function is a hyperbola. After the “On Peak Zero”
correction, the measured value of the isotope ratio is consistent with the real value within experimental error.

(3) The mathematical model for the “On Peak Zero” correction is useful for understanding the rationale in isotope

measurements by eliminating background interference introduced by the blank solution.

ABSTRACT
BACKGROUND: Multi - collector inductively coupled plasma —
mass spectrometry ( MC —ICP = MS) has been widely applied to

accurate and precise measurements of isotope ratios due to its high

sample throughput, strong ionization ability of ICP sources and high

smp-std

— ]BLK ]BLK
smp-std

X,
1 1 ) Z—
smpmix stdmix "

mass resolution. For decades, the standard — sample bracketing =
(SSB) method has been used to correct for instrumental mass bias

o without blank subtraction
o with blank subtraction

during the measurement to achieve accurate results. When the

content of the target isotope in samples is low, the measurement

results are easily influenced by the background signals. “On Peak Concentration

Zero” correction deducts the background signal from the total signal, which is an effective method to eliminate the
background interference and has been widely used, but no research has been conducted to systematically explore
the mathematical principles behind this correction.

OBJECTIVES: To establish a mathematical model for the “On Peak Zero” correction, and verify its confidence
by applying it to isotope measurements of different concentrations of Li, S, Fe, Sr, Nd and Pb standard solutions.
METHODS ; In this study, a mathematical model of the influence by the background signal on isotopic composition
was established by mathematical reasoning and approximate substitution. Standard solutions of different
concentrations of Li, S, Fe, Sr, Nd and Pb were prepared for the application of the “On Peak Zero” method
through experimental analysis. Two types of blank signals were subtracted separately from the aggregate signals to
simulate isotope measurements without and with “On Peak Zero” correction.

RESULTS: The results indicate that the lower the concentration of the target element, the greater is the blank
solution signal influence on the accuracy of the sample to be tested, and the “On Peak Zero” method can better
eliminate the influence of the blank solution on the sample measurements. The simulation results based on this
model were consistent with the real experimental results in this study.

CONCLUSIONS:; The mathematical model and the data explain well the effect of background concentration on the
experimental isotope values, and are useful for understanding the application of the “On Peak Zero” method in

MC-ICP-MS isotope analysis.

KEY WORDS : multi—collector inductively coupled plasma—mass spectrometry ( MC—ICP—-MS) ; isotope analysis;

background interference; On Peak Zero; mathematical simulation
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