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Determination of Five Impurity Elements in Silica by Microwave
Digestion-Inductively Coupled Plasma Mass Spectrometry (ICP-MS)

XUE Bin, LI Li,CHAI Huaning
(Technology Center of Xining Customs District of China ,Xining, Ningxia 810016 ,China)

Abstract In this paper,the microwave dissolution methods is used to dissolve samples, an ICP-MS method
was established for the determination of five impurity elements of manganese, cuprum, vanadium,
titanium and chromium in silica. The best way to dissolve the sample and eliminate the interference were
discussed. Sc(10 pg /L) was selected as the internal standard and the dynamic reaction cell(DRC) model
was used for determination. The detection limit of the method was 0. 1 mg/kg(** V) to 1. 66 mg/kg(*' T1),
and the recovery rate was between 88.6% and 109%, and the relative standard deviation was less than
3%. The method is fast and accurate, the precision is good, and the detection limit is low. It is suitable for
the determination of five impurity elements in silica.
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2R (CEREMBAF]D , YB51 % fE AL 5y 4b 78 28 (db ¢
A BRHULE BB AR AFD .
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FEER (o pret) , SR (B4, ZIX R
W (GSB04-1767-2004,100 pg/mL, HE A B4R
Ko F A0 ek 43 A WK ), Se A HE WK
(GSBG62013-90,1 000 pg/mL, FE & B
) ;Mg .Pb.Ce, U, Co [T i & W (10 pg/L, K EH
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Table 1 Super microwave chemistry platform

digestion conditions

s Wl /min IR/ W WEE/CT  JEJ1/MPa
1 15 1500 140 12
2 5 1500 140 12
3 15 1500 240 12
4 10 1500 240 12
1.4 tRifEda%k

FHARSTR (2 00) W MRS B 2 T R An eV W, |
PN 5E , 02K R BE B Iml U 07 R LK 3.,

1.5 KWHE

PREREE £ FE i 0. 20 gORFHE 2 0. 000 1 @), FLA
5RO S 2 A7 T e b, N 22 PR A A % Al AL I AN IR
4 mL, S MM 1 mL, FA7 GBI % T 8 52 BB A
REREMACZE AR ATAR 1 h, FIRHIR (200) E A £ 100 mL
B, Sc FUARMEIR IR (10 pg/IDYE R N5, R A 30
BN AT IR » R HEAT 2 H S5
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Table 2 Optimal determination conditions for inductively

coupled plasma mass spectrometer

0 B E
EHSHEE/(L s min™ 1) 0.84
HWEPSHE/(L s mn™D) 1.27

SZBEFRWE/(L » min~™1) 16. 00
i QU N VA 950
BB E/V —1 950
BEHLE/V 6. 00
RF Zi /W 1 000
B Peak hooping
AR N ESH g 0. 65
AR M ESH o 0
RS A/(mL « min™1) 0.55
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Table 3 Element concentration and linerarequations
TLE 7l i1 % WE/(pg - L7 5] )5 5 7 TR R
Mn 55 0 5 10 20 50 Y=0.001 329X 0.999 8
Cu 63 015 10 20 Y=0.000 463 5X 0.999 8
Ti 47 0 50 100 200 500 Y=0.000 024 27X 1.000 0
v 51 01 5 10 20 Y=0.000 449 0X 1.000 0
Cr 52 015 10 20 Y=0.000 356 4X 1.000 0

2.3 HWIRTEMIEE

185 I b5 T B A HMEE B R BN LS S A B A
AN TR EFEEE RGP ASAXMITE,
XAITRMAR WG HNE, B 5 0TE
MR AR E, AHIENSE BB, LRk
B ScERWIRTTER, WhRon R AT R R R
KB —HEREILE 4,
2.4 AENKRUHRMEZEEXR

ERM LI &M T, LR T EBulR =
11 A, 4TI R , DAME 5 58 BE AR AR 22 3 3% T X B
B R BEAE Ry O vk B A ) BR , 3 L AR B IR SRS B
3B% YSBC 28761-95 BEA 17 , S  H HE A iR kE

aLHEAT 6 IR E, 5 RINK 5, FERBRA
0.1 mg/kg(**V) ~1. 66 mg/kg(*" Ti) , A1 X ¥ E 1
LHNT 300, G5 R R YIA WA BRAK , 2% B 47
AE TG A T 5 22
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Table 4 Isotope and first ionizing energy

TR Wl fir R SF—mER/ ] - mol™h)
Mn 55 717.4

Cu 63 745.4

Ti 47 658

v 51 650

Cr 52 652.7

Sc 45 631

x5 KRHRMBEEIR

Table 5 Detection limit and precision tests of the method /(mg « kg™')
L 52 fE RSDV o i PR
sy 0. 346 0. 323 0. 335 0. 337 0. 328 0. 324 2.7 0.10
83Cu 1. 60 1.71 1.73 1. 68 1. 69 1. 66 2.7 0.90
41T 43.8 45.1 44. 6 45.7 45.2 45.4 1.5 1. 66
5 Mn 4. 80 4. 95 5.43 5.05 5.02 4.97 2.2 0.79
52Cr 0. 325 0. 332 0. 328 0. 334 0. 332 0. 320 1.6 0.16
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2.5 fuEREYEE
B ILARE RSP EPIEBE YSBC 28761-95

A LR AT AR ERSE 5, 45 R LR 6, AR Bl
RAE 88. 6% ~109% , ETE R .
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Table 6 Recovery tests of method /(pg+ L")
JTE  HERWEE RENAR BE  EkRP RSDV
5 14. 8 88. 6
5 14.9 89.2
5 14.9 89. 2
10 20.5 94.5
Mn 11. 7 10 19. 8 91. 2 5.2
10 19. 6 90. 3
20 31.2 98.4
20 32.2 102
20 31.0 97. 8
50.0 145.3 99.1
50.0 150. 3 103
50.0 145.6 99.3
100.0 187.6 95.4
Ti 96. 6 100.0 186.9 95.1 3.1
100.0 190. 5 96. 9
200.0 279. 6 94. 3
200.0 278. 6 93.9
200.0 279. 4 94. 3
1.0 2. 50 93.3
1.0 2.62 97. 8
1.0 2.41 89.9
2.0 3.62 98.4
Cr 1.68 2.0 3.58 97.3 3.0
2.0 3.62 98.4
4.0 5.54 97.5
4.0 5.56 97.9
4.0 5. 47 96. 3
5.0 9. 39 100
5.0 9.41 100
5.0 9.42 101
10.0 15.2 106
Cu 4. 36 10.0 15.7 109 3.6
10.0 14.9 104
20.0 24. 4 100
20.0 24. 3 99. 8
20.0 23. 8 97. 7
0.5 1. 64 101
0.5 1.58 97.5
0.5 1. 68 104
1.0 2.05 96. 7
v 1.12 1.0 2.12 100 2.8
1.0 2.08 98.1
2.0 3.22 103
2.0 3.28 104
2.0 3.18 102
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