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Elimination of Interference in Simultaneous Determination of
Trace GallInLl Tall W and Mo in Copperl! L.ead and Zinc Ores
by Inductively Coupled Plasma-Mass Spectrometry

XIONG YingUWU HelJWANG Long-shan
[Xi'an Testing and Quality Supervision Center for Geological and Mineral Products(]
The Ministry of Land and ResourcelXi'an 71005400 Chinal

AbstractlJ A method for correctioin and elimination of interference from matrix and major elements in simultaneously
determination of GalJInOTalOW and Mo in copperUlead and zinc ores by inductively coupled plasma-mass spectrometry
was developed. Interferences from matrix and major elements on the determination were systemically studied. The results
showed that 10 when the concentration of Cu or Pb in the sample solution was <200 wg/mLUno interference from Zn on
the determinatioin of the elements above was observed. 2[00 Cu with concentration of >50 wg/mL in the solution caused
the negative interference on the determination of GallInOTal0lW and Mo. 30 Pb with concentration of >100 wg/mL
produced the positive and negative interference on W and MoUrespectivelyUand the interference couled be eliminated by
Sc-Re-La mixed internal standardization or matrix matching method. 40 Pb with concentration of >20 wg/mL caused
the positive interference on the determination of Tl and the interference could be effectively relieved or eliminated by
selecting “ Tl as measurement isotope and using matrix matching method or correction coefficient method.
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Table 1  Operating parameters of ICP-MS instrument

gooo ooag oooo ooao
0o 1420 W 000 ONi» 1.2 mm
000oAro o 15 L/min 000 oNigd 1.0 mm
0000AO00 0.8 ~0.9 L/min oooo 29 r/min

ooooAaro o 0.86 L/min oooood 30s
gooo 225 ooa 0.6~0.8u
gooooooo 0.5s oooo ooag

1.2 brifEiig AT 20

D000 pUGal=1 pwg/mLpOn0O=1 pg/mLO
pI0O=1 pwg/mLOp OWO = 10 pg/mLOe OMo = 10
peg/mLO p00Cu O Pb O Zn0=500 pg/mLO

0000ORhO=10 ng/ mLpOP°Sc” La O
"Red=10 ng/mL0O

HNO,[HFIHCIO,[J O B% U0 O 0O 0O 0O OO

— 8 —

HNO,O

ooooboooobooooboooooooon
GB/Te682 DO O ODOOODOO
1.3 588 J5ik
1.3.1 0000

0000 1.00 mL O GaldnOMNOWMo O O 0O O
by =0.1 pg/mL0O0O 50 mL OO0 D0000 4 mL
HNO, LD OOOooobooOOoO GuPbZn DO DO OO
0000D0D000O0O00O0™RhOODOOODOOO
[CP-MSOODOOO0ODOO0DO GallnOTIOWOMo O O
omgooogogon
1.3.2 000D

00 0.25 0000 0.001 OO OO 50 mL O
O0oo0ob0mobooOoD 8 mL HNO,10 mL
HF2 ml HCIO, (1T O 210 ~220CO0 0000000
o0mbobo HAoO,ODODOMOO0o0OO0D00O8 mL
oMo s~10mn 0O00D0O00O0O0DOMOD OO
g2.ombl00000000O00O0O0O0OMDDOOO
oomopobboboi.omb0DO0O0ODOOO
3% 0 HNO,UU OO 10.0mLLD O M O0D0O0D0DOO
U000 G000 0000000 WiMe O D
yoobooo™@ooboobobooooooboo™o
00000000 mM'™RhOOOMMOOOOOO
ooomoooboboooooobooobo
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00™'Mo00o0o000po0o00o0o0oooon
0000000 00000000000 0000
0000000000 MO000o0o00o0o0oon
000000MO0000000000mMm o000
000000000000000000000.5~1
mgmlL000000000000000O0000
0000000000000 00O00M 0000
00000000000000
OIcp-MSODOO0DOO0MMOODOOOOOO
00000000 MO0000oooooooo
OrpsSOd0 0 500 mg/L0 M 00000000000
000o0o0O0™ 0000000 mMmmooooon
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00000MmOoOoo00Os0000 00000000
000000000MO000000 10000000
000 TDSOO 500 mg/ L™ 00 00000000
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Table 2 Effect of dilution factor on GallInOTIO WL Mo

o0 D O0000 24.4%00000000000 Sn

000MO0000MMO0 mO0O00000
00000C, =C,ps — K,y X Cs,

00,,,—000 0000000, —000

sSn 0000000, ,— S 0"mO00000

00mMmOoO000 0.0030

2.3 FEROLE AL

2.3.1 00000000O0O0OO0OOO0O0
00000000MO00 pOCud PbO ZnO=

d inati /One: ¢ '0
clermination R # 500 we/mL 00000 00RGBO0R0 mL OO0 000
0ooo0O0oooooooo
Sooooo oooo  ooo 0000000000005 n.0000MO00
500 1000 2000 0000 OCuPb¥a00 00000 0002005001000
GBW 07234 0.6 25.0 24.9 29.0
CBW 07235 6.7 6.7 6.9 9.4 200 pg/mLT 0 Gan[MIWMMo DO O OOODOOO
GBW 07236 Ca 11.7 13.0 13.0 15.2 Oo0doo GuPhbnOOOOOOOOOOO0O 30
GBW 07237 8.0 7.7 7.6 8.9
GBW 07262 23.4 21.8 21.6 2%.1 pboboobboouudso pgml OO0
GBW 07286 14.6 15.5 15.6 17.0 Gl 0oo0oodooon 5%0200 pg/mL 000
GBW 07234 0.25 0.28 0.29 0.33 /0000000000 20%00 20 peg/mL. 000
GBW 07235 0.12 0.09 0.10 0.11
owoms om0 oo oo PODO 00D 00000 2%00 GalnOrNOWIMo
GBW 07237 0.23 0.30 0.29 0.36 gboooopoboooboonbod 50 pwg/mL O Cu
GBW 07262 1.50 1.56 1.54 1.76
B 0756 T s ok ok 0 GaOn[NOWIMe 0D 000000000000
GBW 07235 0.43 0.76 0.79 1.05 PTMODOO0O000O0*TO0O00O0 100 pg/ml O
GBW 07236 - 1.00 0.97 1.04 1.35
GBW 07237 049 0.5 0.52 0.62 PbOwWOOoouDu Moo uoooo
GBW 07262 1.20 118 1.16 1.37
GBW 07286 - 1.25 1.29 1.81 B .
%3 FERCEN TR
GBW 07234 3.9 4.20 4.10 4.80 , ,
GBW 07235 17.6 17.8 1.0 19.0 Table 3  Interference experiments of major elements
GBW 07236 v 30.6 31.0 30.8 3.1 . oy 000  py/lng mL-'D
GBW 07237 3.4 3.70 3.60 4.30 .
GBW 07262 mo.o0  9.20 9.80 11.0 00 pylhe ml=0 7igy M5y, 20q 205 182y 95y,
GBW 07286 12.6 12.3 12.8 13.8 0 0 2.096 2.141 2.065 2.108 2.047 2.110
GBW 07234 2.4 2.20 2.60 3.20 10 2.008 2.135 2.098 2.082 1.973 1.973
GBW 07235 L6 L.75 L.70 1.87 20 1,999  2.015 2.034 1.999 1.909 1.981
CBW 07236 Mo 1.3 1.23 .35 .44 C 50 1916 1.971 1.962 1.937 1.849 1.976
GBW 07237 2.8 2.85 2.95 3.15 " : : : : : :
GBW 07262 28 28.8 28.2 30.2 100 1.899 1.735 1.546 1.589 1.594 1.750
GBW 07286 230 235 237 253 200 1742 1,535 1562 1.523  1.453 1.570
OTNO0D0D00D000o0O*Nmo00D0Dnoonon 10 2.194 2.100 2.060 2.069 1.822 1.966
20 1,994 1.987 2.198 2.385 1.830 1.865
2.2 G FPLERAE Pb 50 1954 1.834 2.593 3.042 1.837 1.834
0000000000000 0oO00™Galo O 100 1,943 1.955 3.197 3.339 2.047 1.655
10 2.108  2.028 2.069 2.081 1.991 1.924
0"Ga00OD0ODO0OO0O0O0ODO AMPODOODODOD
2 ol 20 2,043 2.082 2.035 2.087 1.929 2.179
Ce"Nd OO DD OODOOOOOOMO0N Zn 50 2,014 2.042 1.978 2.126 2.024 2.244
00000@MO00000000000"™Sn 0™ In 100 1,943 1.941 2.125 2.125 1.930 1.948
0o0o0o0O0Sfs 0 mO000O00D0O0OO0ODOOOOO0O 200 2124 1.904 2.279  2.290 1.998 2.157
oo muoooooooon @OUO0D00D0000 2 ng/mLO
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Table 4

Interference test of different content of Pb on determination

s 25 .
of Tl using " Tl and Tl as measurement isotopes

oooo ooo 000 w»On/10-°
0o wPbV/ % wr/10 ~° 20377 20577
GBW 07234 0.0013 0.36 0.40 0.38
GBW 07235 4.17 0.43 0.49 0.90
GBW 07236 0.61 1.00 1.15 1.22
GBW 07237 0.25 0.49 0.49 0.52
GBW 07262 0.43 1.20 1.07 1.13
GBW 07286 1.27 - 1.51 1.68
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Table 5  Interference test of Pb contents on determination of TI
2 ng/mL0O
pON Vg mL~'0 0ooooooo
pPhVOpg mlL~'0
gooa ooooo ooo ooooao

40 2.00 2.43 2.45 2.44 1.22

50 2.00 2.67 2.67 2.67 1.34

80 2.00 3.02 3.12 3.07 1.54

100 2.00 3.28 3.20 3.24 1.62

150 2.00 3.72 3.80 3.76 1.88

200 2.00 4.18 4.36 4.27 2.14

%6 MATHIEH PRI S FH b
Table 6

Interference correction by mixing matrix method

000 pp/Ong ml.~'0
goooooD

W o00®  7'Ga S 2°T1 2w %Mo
97.86% 2.08 2.13 1.80 2.13 2.01
107.14% 1.90 1.98 1.97 1.98 1.95
116.21% 1.82 1.85 3.22 1.79 1.76

pOCuPb¥nO=50 pg/mL
pOCuPb¥nO=100 pg/mL
pOCulPb¥n0=200 pg/mL
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Table 7 Elimination of the interference from matrix elements of
Cul0PbZn on element determination with mixed

internal standardization

0000 pOCulPhnly 000 pp/Ohg mL~'0

Oug mL~'0 45g, 185R, 1397, 7lG,

15, 2037 182y 95,
2.00 2.35 2.08 2.06
2,02 2.79 2.02 1.99
1.97 4.55 2.06 1.97

50 106.80% 102.80% 103.40% 2.01
100 111.50% 102.30% 105.70% 2.06
200 119.50% 99.10% 107.00% 1.95
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Table 8  Analytical results of elements in National

Standard Reference materials

GBW 07235 GB 07287 CBW 07163 GB 07164
0o RSD/% RSD/ % RSD/% RSD/%
000 000 000 000 000 00O
Cu 0.2 0.028 105 28
Ph 41 3.38 217 0.0%
In 0.082 6.2 4.2 0143
Ga 164 167 180 345 346 L0 54 260 L¥ - -
b0 01 S0 - - 104100 250 320 33 345
T 046 043 488 03 0.3 L& 100 L0 27 - -
WS 16 0 L§ L% 22 5.0 50 20 - -
Mo 173 L60 350 0.64 0.6 303 2.9 M0 17 13113 374

O CulPbn DO O0O000%EalaMIWMo DD 0000 pg/e0

4 g5

0000000000000 0000 20%00
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000 PbOO O 20 pg/mLO0 ICP -MS O O Tl
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000000 TOO0O00oooooOo®phO000O
ooo0ooo0*™ph0000000O0O 23.60% 0
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0000050 we/ml00 PhOOODOOOO 5%0
O0,00000TI0O00M0O00O000000O0
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OPhOO0DOODO 0000 y=5.5475x +1.04760
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