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Table 1 Operation parameter setting for ICP-MS apparatus
HEARSEE T ICP RN MS ¥ # 7 X Measure mode
IE | Th & 1.2 kW CEM ® {i —4 .4 xV(DC) AP (10% %5 ).:0.8 amu
I (4] Ty 3R <5W 1w 5% B 3 250 V(DC) A Bg
BHISHE 1.2 L/min MEHFKX: M
TR MR 0.85 L/min B:3.9 V(DC); P: —5.9 V(DC); MEREE 0.05s
HBp|RE 1.44 L/min B FEHEBN E1:16.9 V(DC); BEEXH: 3K
HEaEAR  0.75 L/min E2: - 130 V(DC) PEIEBE: 1

1.3 XBAFZE

AHEETE 105~110 CHt 2 h, BETRESF+H R
HPMEE, FREL0.100 0 g iXHETF 30 mL FI EHt
W, 0.2 g Na,O, 1 0.1 g NaOH 3K, 5%
EMRBEBE P D MRS, B7E 600 CHBF P&
Rt 15~20 min, IV, B . BHIREBE TEF 30
mL 7KK 250 mL A4S, B HRER S KL ®
Him, MA 30 mL HNO; (1 + 1) BB R Y Jr I
e , KB LARARLZARTRY 40 mL, T 38 5
100 mL B8RP AR+ 1) ®EERILE, B
SmLEZZE. NFEBRTHER 5.0 mL K&
HMAZEBRE,MA 1.00 mL Bis&, HERS
BRA1%HERBREINZE. FReTicH = a5 .
ARBRYPEBER.ZEERSHERTR —E, K
ICP-MS {471 %€ o

2 HR5iTie

2.1 ICP-MS (L #8T{ESHRMHKIL

ICP-MS{ B TS, LHEERIER IR,
BB EREBTFEERM.CEMBMFRE
THERE, XESENESWEN EZXELDE T
(MOY), HE/AYWE F(MOH" ) 1 XU, fif & F
(M )RR ERRKIEWH, RIERXEN/E
B, BB — 4 A T K ABH B KM S,
HAEBHE LR 1,
2.2 HETHREMNERMRENEE
HICP-MS #1700 th Bt , BB ENE
FFH, BERIE I 1%L + 650 mg/L T ER
IS TE m/z=0~260 KB #HTHEE, ZAE K
WFEE T, I m/z=31(*N*¥O'H),40(*°Ar),
44 (28 Si'¢ 5(®Na®0;) ), 56 (*°Ar'®0), 63
(¥*Na*Ar) ,80 (P Ar,) % ,2 & | P, Ca, Mn, Fe,

CoSnEUNE. EESFXRBRAMNEERERFE
RAERBHOEME, LERERORMR LE 2,
2.3 BREFN BFOFRERERKE

ICP-MS Zr#rid 22 o, B R 3pL | 38 O ML 4R
RHEE. BRSBEEREAB N EERMNF
B, A DARRERNETBPE FRE,BIEK
RlETR. 2CKBREEHER(L+ 1) AEF,
FEUEBRNERTEN#ET S, B TERE
BEATHR . EARNBREEBCRMNER, KHA
IR ERFEMUER, B &N TREK
FERZ 0.500 0 mg/L bR¥EEW 4 iy, — AR
SR FAMERNERER, 7 —HIRERT
BRPMAEKRAERERFFEEEN 650
mg/L,MELERINTFHE 2. AE2TUEH Y
B AP EEEBEHWEE N 650 mg/L BT, XTI
ETLRCEMEER, 2HARTERERE, L
B R
2.4 HNIRETEMEFEMATHR

ICP-MS 43 #7 &, 41 th {5 5 & Bl B 8] T & 4
8, MBS s BEER N FHEMES S
MR SR, F RSB REBRR K. k&
SR MARETEN, GRTESHFRTER
MESHRNAEZL BRENHEESRIFAR
A, AXEAPS, W In, Tl ZxXENK, K
1 Sc AXRBIEREBE/DNTF 100 B75K, In FER
EREZH N 100~130 WIXTEK, TIHAXKEERE
BRXTFIBOWTE,FETERA_NEZE=S
MIFTTEHAITRE. AGTTEMAZIERBER
FONRTESHFNTESSHEABEIFN, I
ERBAIRIR R EERKAS, B il
HEHE, NE2TUEH  MARKBGRE,UE
TLENEEREHEMNE,




F2SBE2W m & 7 W Vol.25, No.2
2005 £ 4 H Metallurgical Analysis April, 2005
2 RURRKBEUCURHNEFEZARNBENRKLE
Table 2 Selection of isotopes of measured elements

and correction of internal elements for analytical values mg/L
T T _r T RMARROMER  WARRES, S, ST MM EE
Elemen 5P - £E Found without internal element Found with internal element
_ Isotope Abundance AR (NaNO; ) ¥ B (mg/L) HAK(NaNO; ) ¥ B (mg/L)
determined
0 650 0 650

Sn 18gy 24.03 0.497 0.465 0.501 & 0.498 )
P 3tp 100.0 0.508 0.478 0.498 0.497

Ca ¥Ca 0.145 0.496 0.483 0.503 0.498

Nb S Nb 100.0 0.510 0.467 0.501 0.499

Ta 181 Ta 99.99 0.506 0.473 0.500 0.498
Mo Mo 23.78 0.496 0.469 0.498 0.498

Cu %Cu 30.91 0.497 0.486 0.500 0.498

Pb 208py, 52.3 0.504 0.478 0.502 0.500

Zn Zn 27.87 0.505 0.484 0.497 0.495

As As 100.0 0.496 0.458 0.498 0.494
Mn >*Mn 100.0 0.503 0.481 0.500 0.498

Bi 2098; 100.0 0.497 0.483 0.501 0.498

Fe TFe 2.19 0.495 0.453 0.496 0.496

Sb 1218k 57.25 0.504 0.476 0.503 0.498

* BAMATENRERESRE 0.500 0 mg/L,

2.5

5 33 3 7€ B9 K T

£ 0.5 mg/L B%°Sc, " In, 2 TI BEE + , BT

B 3T

BBl 27 x 104,58 X 104,32 X 104; 1

EWE N 40 meg/L BEBERS, B
Sy B RE R 21 x10%,42x10%,26 X 10*, 4> I BEIE T
78% ,72% ,82% , Al WEA BN TTENIWERFTH

KB R 1B R
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2.8.1 [EYRE HBRFE—F&Fa8 ABHH(E

BAHE), A fr A4 SO 5
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HEH#TTNE ;B 7
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Bi,Fe 8 #f# M T X, I A 20 g P, Nb, Ta, Mo,
As,Sb6 LR, FHH ARSI RS A XM
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Table 3 Comparison of results,recoveries of standard addition and detection limit

METE BEREER (/%) SEER (w/%) SHE MAR EiRE EEE RSD KRB (ug/L)

Element Found with Found with (ng/mL)  (pg) (pg) (%) (%) Detection
determined @ GB6150 — 1985 this method Blank Added Recovered Recovery (n=7) limit
Sn 0.517 0.520 1.87 200.0 185.0 92.5 2.5 0.56
P 0.043 0.045 25.00 20.0 19.1 05.5 3.8 7.60
Ca 0.535 0.528 13.70 200.0 193.0 96.5 e.8 4.80
Nb 0.050 0.052 0.46 20.0 18.6 93.0 4.8 0.14
Ta 0.073 0.076 0.38 20.0 18.7 03.5 5.2 0.11
Mo 0.103 0.095 2.70 20.0 18.1 60.5 5.6 0.81
Cu 0.219 0.226 16.00 200.0 198.0 99.0 2.8 4.80
Pb 0.132 0.128 1.70 200.0 197.0 98.5 3.4 0.68
Zn 0.158 0.154 - 24.0 200.0 202.0 101.0 4.5 7.20
As 0.095 0.083 6.00 20.0 18.5 92.5 7.8 2.70
Mn 1.250 1.254 5.20 200.0 198.0 99.0 1.2 1.56
Bi 0.121 0.126 0.21 200.0 195.0 97.5 2.4 0.10
Fe 1.840 1.852 30.00 200.0 203.0 101.5 1.8 10.05
Sb L 0_:_012 ~___0.076 1.400  20.0 18.7 93.5 4.8 0.63

R4 BT ERBINRER
Table 4 Analytical results of tungsten concentrate samples w/ %
R Aok 5 f - HXRRERE(%) 00 EhRaMEE

Element Found by this method RSD Found by GB6150 — 1985
determined No.1 No. 2 No.1 No.2 No.1 No.?2
Sn 0.520 1.124 2.5 2.0 0.522 1.128
P 0.045 0.095 3.8 3.5 0.045 0.093
Ca 0.528 1.247 2.8 2.3 0.532 1.251
Nb 0.052 0.121 4.8 4.6 0.050 0.119
Ta 0.076 0.094 5.2 5.1 0.078 0.095
Mo 0.095 0.126 5.6 5.4 0.093 0.124
Cu 0.226 0.296 2.8 2.7 0.225 0.294
Pb 0.128 0.189 3.4 3.2 0.125 0.186
Zn 0.152 0.175 4.5 4.3 0.154 0.177
As 0.083 0.153 7.8 7.2 0.090 0.150
Mn 1.254 0.962 1.2 1.8 1.255 0.965
Bi 0.126 0.085 2.4 3.5 0.124 0.084
Fe 1.852 1.912 1.8 1.7 1.887 1.910

Sb 0.076 0.117 4.8 4.5 0.080 0.115 _

3 iRESTH 4 Gt

P SCR R R B 88 T 86, X 2 X/ 7] 45
Wy HERAET (BB ER B #1T), 3
K E 3 MRS RI| TR 3.5% 4, YR
WERZER 1.2%~T7.8%, AT F LT BE R
YA o

R, A8 HEBERY , AHERE
WA SRR ULTE , & i 1% i L e B BE , B AT LA (8 45

ULTE e 4, [F) B 2, T 3% S L 4t 758 I o0 K & 4 K iR
BEMIEREK, Z20BFBE, 2R FHE
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Determination of impurity elements in tungsten concentrates by ICP-MS

HUANG Dong-gen'* ,LIAO Shi-jun',ZHANG Xin-quan®, TONG Ying-dong”
(1.Department of Applied Chemistry,South China University of Technology,Guangzhou 510640, China;
2 . Analysis and Testing Center of Jiangxi, Nanchang 330029, China)

Abstract: The contents of impurity elements of Sn,P,Ca,Nb, Ta, Mo, Cu,Pb,Zn,As,Mn,Bi,Sb and Fe in
tungsten concentrates were determined directly by ICP-MS. After the samples were completely liquated by

Na,0,-NaOH, tungsten was precipitated in the form of H,WO, and separated from the solution of nitric

acid. Adding internal standard elements of * Sc,!>In,?® Tl to the sample solution, the effects of matrix and
interface, and the fluctuation of instrument have been overcome effectively by use of matrix match and in-
ternal standard calibration method.By choosing the optional operation parameters and appropriate isotopes
of determining element, the influence of mass spectrum interference has been conquered effectively. The ef-
fect of acidity on the separation of tungsten and the elements determined has been tested. The recovery for
standard addition was 90.5% — 101.5% , and the relative standard deviation was 1.2% — 7.8% . This
method is simple, rapid and accurate, and it can be used in the determination of tungsten concentrates and
tungsten products.

Key words: ICP-MS; tungsten concentrate ;impurity ; internal standard method



