F40E FHSH
20234 10 A

AT UiHRE § Vol40 No.5

October 2023

HEBESFE T HRRIEENERLNEEPRENKRMI

Lpps Y NEEF, o2 R, B 2

(1. FAZPJESIRMARAR, Ber 7% 710201)
Q. it Ak &B 2 MBI EREGRRE, Bkt vi% 710016)

[;DI

OB RN T BRI e RORS I 5E S v TR BB A AR AR T AL O AR PR R o B LA AR g AR AE (R B
SHIRBERFUTRMRM AN A, R R GEE TARREE (CP-MS) |, @ i1k i s & 55 8 7K i (X T
SR, RGWF TR FEAL KM VERE 7V LI A bR 70 30 I ECRS e BE e M fU e, 57 T BR BBk & iR
ARAELIRT I T 45 KR @ Ss iR 7 0 TR A & 509 0.10~100.0 ng/mL FIFEM, HALMAME X RZEE T
0.999, RFNEL A H IR 23 514 0.07 ng/mL F1 0.06 ng/mL, ¥ i BIINER FIYERAE 97.0%~102.2% 2 [8] « 246 I 7 7% R A%
L ZE RN, R LA R v TR R R < v IR R SR A R e O T SE

KRR BB ESEE THIEE: KRGS K B
FESES: TG146.23 XHkFRIZAD: A XEHS: 1009-9964(2023)05-026-04
Determination of Trace Mercury and Yttrium in Titanium and Titanium Alloys by
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Abstract: The efficient and accurate determination of trace impurities is the core guarantee technology for the stable
production of high-quality titanium and titanium alloys. Aiming at the blank of the existing detection methods for trace
impurity elements in titanium alloys, this paper adopts inductively coupled plasma mass spectrometry (ICP-MS),
through the optimization of the working parameters of inductively coupled plasma mass spectrometer, systematically
studies the influence of the types of isotopes used for detection, sample dissolution methods and internal standard
elements on the test accuracy, and establishes a detection method for trace mercury and yttrium in titanium and
titanium alloys. The results show that the detection method established has a linear correlation coefficient higher than
0.999 for mercury and yttrium concentrations ranging from 0.10 ng/mL to 100.0 ng/mL. The detection limits for
mercury and yttrium are 0.07 ng/mL and 0.06 ng/mL, respectively. The recovery rate of the sample is between 97.0%
and 102.2%. These results show that the detection method established has high sensitivity and accuracy, and can meet
the efficient and accurate determination of trace mercury and yttrium in high-quality titanium and titanium alloys.
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Table 1 Determination parameters of trace elements

in titanium and titanium alloys

Flow rate of
plasma gas

18 L/min

Flow rate of
auxiliary gas

1.2 L/min

Flow rate of
carrier gas

0.89 L/min

Power

1100 W
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Table 2 Influence of acid medium for sample dissolution on
test results of Y element

2% HNO; 2% HNO;+1% HF 2% HNO;+2% HF
p(Y)ng-mL'  50.05 50.12 50.08
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Table 3 Selection basis for isotopes of elements to be tested

Element Mass  Natural abundance/% Interfere

198 9.97 Pt, TaO, WO, HfO
199 16.87 TaO, WO
200 23.10 WO
Hg
201 13.18 WO
202 29.86 WO
204 6.87 Pb, WO
Y 89 100.00 —
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Table 4 Influence of matrix concentration on recovery

amount of elements for test

Matrix concentration/mg-mL™  p(Hg)/ng'mL"  p(Y)/ng-mL"
0 0.98 1.01
0.5 0.87 0.95
1 0.73 0.92
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Fig.1 Calibration curves
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Table 5 Detection limit and quantification limit of Hg and Y

Element Standard Detection Quantification
deviation (n=11) limit/ng'mL"  limit/ng-mL"'

Hg 0.023 0.07 0.23

Y 0.020 0.06 0.20
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Table 6 Results of spiking recovery experiments

Spiking Average detection Relative
. ; Recovery
concentration Element concentration standard rate/%
/ng-mL™"! /ng-mL" deviation ’
Hg 0.99 1.1 99.0
1
Y 0.97 2.0 97.0
Hg 4.92 1.5 98.4
5
Y 5.10 2.3 102.0
Hg 10.22 0.8 102.2
10
Y 10.13 0.5 101.3
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Table 7 Precision experiment and comparison experiment results

Average Relative ICP-AES
Element concentration/% standard determination
(n=11) deviation result/%
Y 0.0001 2.2 <0.0005
Hg 0.0002 1.4 <0.0005
:|: ~
4 zn 1@
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