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£1 ICP-MS ITES#
Table 1 The operation paramenters for ICP-MS
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Table 2 Determination results of '*In and '"*In in flue dust

B 15 In ‘(‘ﬂ'l%»fﬁ 1S Tn U 7€ (B X HE(E
Sample Found of " In/ Found of "¥In/ Compared/
(png/e (pg/g) (png/g
1 298 34806 284
2 401 38390 387
3 1982 125050 1945
4 898 92041 912
5 1123 94217 1108
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Fig. 1 The linear interference of Sn with In

2.4 ZEEFHFEFHNTHREERAE
2.4.1 KED#=

HH T R T A VS A R A Y As ., Cd
M Sn, 8 Z T T8 70 AT AsHTM Cd
FITH S 22 E 40 In BTN E . Ve UM E K
FE & LLFR R (STD)-ICP-MS il KED-ICP-MS
PR AR X 0l 0 A AL IR E S ABE TR
10 —

BB IE R E T R &S £, 4280
P3O IRME 2 R T BR K BC-AAS™ iy il 5 {8 .
M 3 AT LA STD AU R L In (1 0 2 45 51 458 4F
FE(E P 5 5 1 KED #5220 /9 0 58 {6 5 X {8 f7
R A —5, #— LB KU, STD f1 KED M
P 20N Y 3 5 48 RO B 430 R 0. 11 ng/mL I
0.042ng/mL, % I BB 43 %] & 0.016ng/mL #l
0.004 6 ng/mL, Bl KED #50F In (915 5 % 80k &
A PR AR, S8R FH KED AL 7E .

R3 HAERAMAEBENXI In RN ELE R
Table 3 Comparison for determination results of In

with the mode of STD and KED pg/g

B o %2 {6 Found it I
Sample No. KED STD Compared
1 298 387 284
2 401 533 387
3 1982 2540 1945
4 898 1312 912
5 1123 1582 1108
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(A 5 JHC A 52 9 45 1 B He U0 . 78 KED
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Table 4 Experiment of He gas flow

gas/(mL/min) eps  Tsscuso gas/(mL/min) eps  Isscueo

1.00 124360 0.0498 4.30 74888 9.432
2.00 103250 0.1066 4.40 68314 12.24
3.00 98523 0.6628 4.50 65404 14.67
4.00 89352 5.602 4.60 59910 16.21
5.00 43281 30.28 4.70 55383 20.82
6.00 18521 109.3 4.80 52302 22.78
4.10 81666 6.123 4.90 48996 27.83
4.20 79245 7.789
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Table 5 Internal standard correction experiment

W JE N R Without internal standard W HR1E With internal standard

Time I/ cps om/(ng/mL) I,/ cps Ire/cps I/ Ige ow/(ng/mL)
1 1498979 48.98 1294413 2865434 0.4517 48.54
2 1365314 44.61 1279677 2822128 0.4534 48.72
3 1554942 50.80 1259483 2809927 0.448 2 48.16
4 1610652 52.62 1261814 2805678 0.4497 48.33
5 1513638 49.45 1302532 2876259 0.4529 48.66
6 1584399 51.77 1284600 2937830 0.4373 47.02
7 1597053 50.26 1281744 2867437 0.4470 48.04
8 1479483 48.34 1326586 2897025 0.4579 49.23

RSD/ % 5.3 5.0 1.4 1.3
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AR o R 2 . AR o R 4 T s In O B VR E AE 5~
100 ng/ mL i [l P4 -5 X5 W 1 3 5 BE T (eps) 2 261
KF RN T (eps) =567620 (ng/ml) +2372, K1 %
FEr=0.9994, 2 WO R RO
(BEC) M 0.042ng/mL, 7 AL LLIE 11 K2 HIF

TOTAS B 125 I RRAER 22 10 3 A5 11580 10 O vk 46 i PR
g 0.0046ng/mL,
3 HFmath

2 5200 T R A T RE TR AT U S L I #EAT 0
B GG L 25 SR L2 6, F1 6 6 AT 1. In (9 A =1
R A 98 %6 ~ 10294 5 W 15 45 S 1Y A0 X B o O 22
(RSD. n = 6) K 0.20% ~ 1.3%. W DZ/T
01302006 F7 #E (J5T 3t 43 FK F 10" B, I or [l i
R 9590 ~105%0) o A S EG 43 A7 M KAE i In (Y
25 A A Z T AT AR
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Table 6 Determination results of indium in flue dust samples

LETE e 5 B AH X Al 2 S it 75 5 EFE:
Sample No. Found/(pg/g) RSD (n=6)/% Added/ (pg/g) Total found/(pg/g) Recovery/ %
1 298 1.0 500 793 99
2 401 1.1 500 906 101
3 1982 1.3 1000 3002 102
4 898 0.30 1000 1878 98
5 1123 0.20 1000 2113 99
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Determination of indium in flue dust by inductively coupled

plasma mass spectrometry
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Abstract: During the determination of indium in flue dust by inductively coupled plasma mass spectrometry

(ICP-MS), the interference of polyatomic molecular ion and isobar of ' Sn could not be ignored. The flue

dust sample was dissolved with HCl, HNO,, HF and HCIO,. '""In was selected as testing isotope and

100ng/mL " Re was used as internal standard. The interference of polyatomic molecular ion was eliminated by

kinetic energy discrimination collision cell (KED). The interference of isobar of '°Sn was eliminated by

mathematical correction equation. The determination of indium in flue dust by ICP-MS was realized. The

interference of ' Sn with the determination of '""In was systemically investigated. The results showed that

the interference amount of '*Sn with '°In was linearly related to the content of Sn. Therefore, the mathe-
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matical correction equation for the correction of '*”Sn interference was obtained. The content of Sn in sam-
ple solution was relatively high, which usually exceeded the determination range of ICP-MS. Thus ICP-
AES was selected for determination of Sn followed by correction of Sn with mathematical correction equa-
tion. The content of indium in flue dust sample was determined in standard mode and KED mode, respec-
tively. The results indicated that the determination results of indium in KED mode were basically consistent
with the comparison values (the determination results obtained by butyl acetate extraction-atomic absorp-
tion spectrometry), while the determination results in standard mode were relatively high. Meanwhile, it
was found that the background equivalent concentration of indium and detection limit of method in KED
mode were about one order of magnitude lower than those in standard mode. Therefore, the KED mode
was employed and its experimental conditions were optimized. The flow rate of collision gas at 4. 90 mL/
min was selected. Under the selected experimental conditions, the mass spectral intensity showed good lin-
ear relationship with the corresponding mass concentration in range of 5-100ng/mL. The correlation coeffi-
cient of calibration curve was 0.9994. The detection limit of method was 0. 0046 ng/ml. The proposed
method was applied for determination of indium in actual samples of flue dust. The relative standard devia-
tions (RSD, n=6) were between 0. 20% and 1. 3%. The recoveries were between 98% and 102%.

Keywords: flue dust; indium; mathematical correction; kinetic energy discrimination collision cell (KED) ;

inductively coupled plasma mass spectrometry
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