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Table 1 Working parameters of the ICP-AES instrument

TAESH W AT TAES% B 4

T ELI g 15 mm R F 1250 W

Bl AR A 50 r/min HAER 0.22 MPa
BHARE — W e 30 s
A B A 1.0 L/min S RS ] 20 s
Bl e/ € 3 ARG ] 10 s

1.2 bdEiA i A 2L

PR UE W p (HE)  =1000 wg/mL( Hr [T &
BlEBETE BE FE R AR AT O] )

BRPRUEA I p(Ti) =1000 pg/mL( Hr E 5
2EME 5T B [ AR HED T 5 PO D) .

BESPREIS W :p (Zr) =1000 pg/mL ( H[E T4
LA T e FE F AR e B 5T O

BRAREIS I :p(Re) =1000 pg/mL( HrE TR}
2ERETE B 1 AR D 78 H O] ) o

R (R4l ) , Sk (o piral) .

KRR EEFK (BB =18 MQ - cm)
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Table 2 Spectral line and calibration curve of the element

g TR oy plmeenlT)
A/nm FRUE L BRAE2 BRI S A4 ATUES
Hf  339.980 H 0.1 1 5 10 20 0.9993
Ti  351.084 H 10 50 100 200 500  0.9999
Zr  327.305 i 1 10 50 100 200 0.9998

Re 221.426 KK 10 10 10 10 10 -
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LG RARLTE LI AT A AR ZE A 52 HoAtl o0
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ZH 10 wg/mL 1 Re AR I3 1000 1 0 9 9t A5 1
KIRGIETIAZL ARG, A5 TR e
TR S AN R R E A 7 S A TE T BR T BR800,
I 7/

2.3 bpifthsk

i Hf A1 Zr A AR A U ER A 24P T, 7
HARA TP LI R R 508 K % A | DR e, 76 E A%
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Table 3  Precision and accuracy tests of the method

w( Hf) /% w(Ti)/% w(7Zr)/%
BRah e M B
ik ik RSD/% A3k e RSD/% A3k S RSD/%

FERE10.0400 0.041 0.5 13.63 13.71 0.2 2.073 1.99 0.2
£i20.0292 0.029 0.6 9.335 9.182 0.4 1.438 1.44 0.2
R 30.0724 0.073 0.9 18.24 18.01 0.2 3.674 3.66 0.7
FEi40.0332 0.034 1.2 13.05 12.84 0.1 1.677 1.68 0.3
FER50.0546 0.055 1.1  16.98 17.03 0.2 2.686 2.70 0.3

3 &5k

ARSI S R B AG IR S, #5727 ICP — AES i
B 7 X S BARD T R b R HE T Ze B 0 AT 5 1
PRI S 20 B4 9 A 0 ik B A TR v 2L 58 RO
A, ARG iR DR T B D B ol T AR D X S )R
O T2 AL BT 700°C A Fl 1 it 6 oy, M PR —
EDTA 32 HEh 70, M A EDTA 55 2% 7 6E /1, i HE
Ti Zr 5 EDTA JE s E B 45 G W, A ot i il 1
KR AR TR T RTAL B HE T Ze 57K i FOXE TR
L, i 76 H AR VAL, itk — AR E 3T il
AL s @R T R 00, W] e 240 B IR A 1
JHURE , $1 8 1A il Ak PIURCRE , R AR T 20 M7 AR
XAEAE S B PA 2 E 2 BICP — AES 7€ sk
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Determination of Hf, Ti and Zr in Zirconium-Titanium Placer by
Inductively Coupled Plasma-Atomic Emission Spectrometry

ZHAO Qing-ling'” , LI Qing-cai'”’
(1. Lunan Geo-engineering Exploration Institute of Shandong Province, Yanzhou 272100, China;
2. School of Environmental Studies, China University of Geosciences ( Wuhan) , Wuhan 430074, China)

Abstract; Zirconium titanium placer is an ore which is extremely difficult to be digested. It is almost insoluble in
all kind of acid except HF. Moreover, Hf, Ti and Zr in the ore tends to hydrolyze to form insoluble partial hafnium
acid, metatitanic acid and zirconium hydroxide which increases the difficulty for their qualitative determination.
The traditional chemical method can only yield total amounts of Zr and Hf and involve a complex time-consuming
chemical procedure. After comparing four different methods to melt the sample, it was found that extracting salt
with HNO,-EDTA and melting the sample with Na, 0, at 700°C was a simple, highly efficient and practical method
for sample digestion. Based on this melting method, an Inductively Coupled Plasma-Atomic Emission Spectrometry
(ICP-AES) method was set up for Hf, Ti and Zr detection in zirconium titanium placer. Re was used as an internal
standard and high frequency power was applied to eliminate the matrix effect. The RSD (n =11) was less than
1.3% and the detection limits for Hf, Ti and Zr were 0.97, 0.86 and 0.33 pg/g, respectively. The results were
much more precise and accurate than the traditional chemical method and X-ray Fluorescence Spectrometry. The
method of melting the sample in a corundum crucible increased the number of samples and reduced the cost, which
is beneficial for the fast determination of insoluble Zr-Ti placer samples.

Key words: zirconium-titanium placer; Hf; Ti; Zr; alkaline fusion; Inductively Coupled Plasma-Atomic Emission

Spectrometry
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