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Fig. 1 The schematic diagram of portable Li-K analyzer
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Fig. 2 Spectra of 1% HCl and Li, K standard solutions
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Fig. 3  Effects of different acids and concentrations on Li and K
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# 1 Li-K Pl ICP - OES s Hrfee b Hioc # il 45 R e ik
Table 1 ~ Comparison of detection results of lithium in spodumene samples by Li-K analyser and ICP-OES
ERTWIRES R A SE R AL F-1 F-2 F-3 F-4
PR — 1V (me/g) y =15057x —31.39 (R* =0.9999) 15555 11668 9174 4200
PR 2R — 22 i (mg/g) y =14916x +50.02 (R* =1.0000) 21500 16496 12520 -
F1 ARUEIAM E (f (mg/g) y =59501x +1808.56 (R> =0.9997) 5484 4047 3050 960
F2 FRAENIAM AE (8 (mg/g) y =50872x +260. 12 (R> =0.9999) 6307 4854 3722 1275
F3 AR A D E E (mg/g) y =34777x —-476.79 (R* =0.9996) 9267 7121 5334 1975
P4 KR AL I 5 18 (mg/g) y =12413x +138.04 (R* =0.9999) 18800 14085 11060 5140
ICP - OES il % {# ( mg/g) - 5851 5744 5440 5444
HXH 25 (%) © - -6.27 -15.5 -1.95 -5.58

T - OFRIR R 5000 15 s @75 R G G BE 3000 £ ; @FR7R ARG AR AR E H4TH 5 ICP — OES Z5 A0 22 .

TG H LB X B BT A FR AT 15K, O A
JRN G A 74 P SRR s DX JR A A 7 ) B8 A T
VB, JFRE T Li = K 73 M S0 5t 23 M 90 41 B fh o 18
JLR ML IE . BETE R, R AR HE A
IEAIRAG S ICP - OES MILL/NT 15% [y or Brik 2z,
L BN RE M oK, SEBL T SCOD HARAE
o SORE b 3 AT R R S . SR, AN TR EE A S
AN[RIRE AL HEVRXS Li (106398 B2 520 2 2%, R4l 3t 5
Ao T T TR L S R AR RO AN RETS 21 BILAELAY
OIMTEE R LA, i O TR 2 A7 4 [ R i i
Wb BETT I R, AR AT I A, 42 i T AR

Brigh: [ SRS R O i SCR BT 51 A
ARSI T BRI, L A R G AR A
MR TR AE T Li f K BObR eI, R o ik
$eflt 1 ICP - OES ZpHr&i it et — IRl .
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Development of a Portable Li-K Analyzer and Its Application in the
Determination of Lithium in Spodumene

JIAO Ju, YANG Xiao-tao, YUAN Ji-hai, FAN Xing-tao, LIU Xiao, ZHAN Xiu-chun”
( National Research Center for Geoanalysis, Beijing 100037, China)

Abstract; Most of the mineral resources of lithium and
potassium are distributed in remote western China. Fast,
on-site analytical techniques are urgently needed for their
exploration and comprehensive utilization. In this work, a
newly developed portable Li-K analyzer was introduced for
its analytical performance and the application of this
equipment in determining lithium in spodumene is also

discussed. The analyser is a type of atomic emission

spectrometer based on solution cathode atmospheric glow
discharge. Sample solution was used as a graphite
cathode, which atomized and excited the elements Li and K. A charge coupled device (CCD) was used to detect
the characteristic lines of Li and K, which had wavelengths ranging from 345 to 1015 nm with a 3 nm resolution.
Using a Li analytical line of 670. 78 nm and a K analytical line of 769. 90 nm under the optimized working
conditions, the measurement precisions for Li and K were greater than 2% RSD with the limit of detection of 0. 03
g/ mL. Results show that different types and concentrations of acids strongly affect the intensities of Li and K, and
co-existent elements produce serious matrix effect. Quantification of Li in spodumene ores by use of a calibration
curve without matched matrix could not produce accurate results with relative standard deviation up to 267%.
Standard addition methods can eliminate the influence of the matrix effect and obtain analytical results consistent
with those by Inductively Coupled Plasma-Optical Emission Spectrometry, which thus provides a basis for on-site
determination of Li in solid samples.

Key words: portable Li-K analyzer; solution cathode atmospheric glow discharge; charge coupled device (CCD) ;

spodumene ; standard addition method
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