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Abstract [ Objective] Uncertainty evaluation for the determination of molybdenum in drinking water by inductively coupled plasma
mass spectrometry is carried out according to Standard Examination Method for Drinking Water—Part 6; Metal and Metalloid Indices
(GB/T 5750.6—2023). [ Methods | 5 mlL water sample was transferred into a 15 mL plastic centrifuge tube and analyzed
immediately. Using rhodium as internal standard, a calibration curve was constructed by plotting the ratio of molybdenum response
value to that of the internal standard against the mass concentrations of the calibration standards, the mass concentration of molybdenum
in sample was calculated. Based on the measurement principles, a mathematical model was established. Factors influencing the results

were analyzed from both sampling and analytical steps; uncertainty calculations and statistics were performed with Excel 2016 software.
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[ Results|] Determining molybdenum in drinking water by inductively coupled plasma mass spectrometry method, the content of
molybdenum was (3.41x0. 18) wg/L when coverage factor k=2 (at a confidence level of 95% ). The analytical procedure contributed
95. 8% of the combined uncertainty, among which linear regression was the dominant component (39.2%), followed by standard
solution preparation (26.6% ), measurement repeatability (16.4%), and instrumental uncertainty (13.6% ). Sampling contributed
the smallest fraction, accounting for 4.2%. [ Conclusion] The main source of uncertainty in the determination of molybdenum in
drinking water by inductively coupled plasma mass spectrometry is the uncertainty component during the measurement process.
Therefore, quality control measures should be formulated during the experiment, including the selection of measurement range, the

selection of volumetric equipment and their regular calibration/verification, and routine maintenance of the instrument, so as to ensure

accurate and reliable results.

Keywords inductively coupled plasma mass spectrometry drinking water molybdenum determination uncertainty
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Fig. 1 Diagram of Uncertainty Sources for Determination

of Molybdenum in Drinking Water by ICP-MS
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Tab. 1 Test Results of Relative Standard Uncertainty for Water Sampling Consistency

oy MELER 1/ WELER 2/ BFHLER(R)/ (s)? (5,) . P F

(pg- L) (pg-L™H (pg-LH : ? " )
1* 3.34 3.41
2" 3.43 3.36
3" 3.36 3.32
4* 3.37 3.34
5" 3.43 3.38

o 33 343 3.39 0.003 1 0.002 4 0.019 1.31 3.02
7" 3.30 3.40
8" 3.50 3.45
9* 3.45 3.39
10" 3.43 3.36

T F—IRN R TT 220007 F AL F,—F I AU a— B EMKF ,a=0. 05,

— 188 —



WK R
WATER PURIFICATION TECHNOLOGY

Vol. 45, No. 5,2026
May 25th, 2026

F<F,, s, BHE(2)

o [ >
Hort s n—— K FEPATINE R B, 2 (5,) 7> (s,)°
Bt n=2,

KA IBURE — ZUIE 5 1A B8 A X s o4 A 1 72 5 2
HX(3).

e (fom) = — = 0.005 6 (3)

Ru‘:r

2.2.2 u,(p) TR
M HE it 2 75 21 40 o0 3 R W OE 51 AR A

R2 REERBARLEHTE

XAREA B E BE w,, (p) B35 b5 HE R IV W 51 A
AN 5 BE 2w, (py) o R PR 1A 51 AR AS i
FEEAT R u,(p,) VA BALERZR B R 8 S A it
u.~e1(P3> o

2.2.2.1  u,(p,) WITE

AR HER) I UE A5 rR A5 T i B VA T AN o
H 2. 4% (AL E R k=2) , WA At A5 75 T Y A X
PRUEAHAE FE v (PRUEREEIR) M 0. 012,

o A5 P 85 YA T ot o 2 R s o 8 P Y TR ik
FE BT FH A 25 SR R 2 kA A R I £ 5 ) A 1 A
IFRAEANHA E Bt A5 i iR 22 BB MR LI
TREEB AR JE o U, TR g5 R ansk 2 A
#£ 3R,

ERERNESINNENIRESHEEITEL
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Tab.3 Calculated Results of Relative Standard Uncertainty for Instrument Volume Measurement in Standard Solution Dilution Process
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x5 RAKEPETRUESER(n=6)
Tab.5 Determination Results of Molybdenum in Drinking
Water Samples (n=6)
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Tab. 6  Uncertainty Components of Molybdenum

BiH s Determination in Drinking Water by ICP-MS Method
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Fig.2  Contribution Graph of Uncertainty Components for Molybdenum Determination in Drinking Water by ICP-MS
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