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Fig. 1 The schematic diagram of portable Li-K analyzer.
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Fig. 2 The effect of volume fractions of hydrochloric acid (a) and current (b) on signal intensity of Li.
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Table 1 Spiked recovery of Li in hot spring water.
& 12000 | ppmgn D RGERT ERRE RS Li R AR RACR
[215] SNl 2

= (mg/L) (mg/L) W (mgl) (%)

E( W1 0.40 0.50 0.90 101.0

5}‘.: 8000 | w2 0.32 0.30 0.61 98.1

~ w3 0.07 0.10 0.15 81.6

w4 0.90 1.00 1.96 106.6

W5 1.85 1.50 3.59 115.9

4000 - - - -

1.0 1.5 2.0 25 3.0 35 W6 1.51 1.00 2.60 109.0

ERRJHE (mL/min) w7 0.18 0.20 0.39 102.6

. e - W8 1.38 1.00 2.48 110.1

B3 FESRERT Li {555 MR W9 032 030 0.61 976

Fig. 3 The effect of sample flow rate on signal intensity of Li. W10 0.43 0.50 0.95 102.4

2.4 BSIKIBREE S IESS
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S BIBC T R BR AR TR B8R 1.5%, WRBERREE N 0,
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242 FRUENIAE

AR Fr IS i K H Li AT RIS 2R B, B
A HUTs 2 A 5 BIAT 75 20 o 1 43 A o8 124
R IKAESD W 4% 2.0mL T 24> 10mL #kHH 1,
3 A 0, 0.5mg/L B AR #E % W, £ A 300l
50% MR (VIV), Z& KM B2 10mL, $85) J5 I o
KH 2 A SR B TAEMZ T FE ol y=12285x+4809.6,
HRAE TAE M Z 7 Bt 8 e A U KRR b Li &5 1,

TR 7 FORGEH R AR A Li S e, BOR AT REATEL

AHN B E45 R K ICP-OES I E (55 T2 2,

TG 2 HaT LA, SR PR 1 £ 1 4R A5 1 B4
SRKFE SR Li 0 45 5 5 ICP-OES il 5 fi 3L A
W4y, BREERT W5(Na™, K, Ca®, MgZ & F 80 RS
Sfn i, HHA 9 ANEE SR H, SRRSOV EEK) A, A
X 22 /N T 109%, 13X 0T g2 F Tk SE PR KRR
(1R LA A A 5 T o, i R S 3% AR i 8 AR A
3, FTLAZMEANTE o SR FAR I A2 3R A5 A 1R
KRR Li 10 %E 25 5 5 1ICP-OES il % {5 A )
&, FIRHR2E /N T 10%, 3% 7] BEF: i T e U 7K
B i R R A A 22 SR /N o R R — B A R AR 3R,
K 2 A4 s IR T 2 B AT A5 2 v A S0 Fr it SR,
SRR 2 3, RO T TR, A R T
AN BT SR K R Li

F2 HSUKEER Li SR B S 1CP-OES M Xt ke

Table 2 Comparison of analytical results of Li content in hot spring samples by Li-K analyzer and ICP-OES.

Li &t AT (bt 2) FREIT T (FRHERNARE)
B 1CP-OES P e e e

I Li & 5 ICP-OES J5E(H Li & e 5 ICP-OES JlI5E (i
(mg/L) (mg/L) AR 22 (%) (mg/L) AR 2 (%)

Wi 2.00 2.00 -0.20 1.96 -2.12

w2 1.64 1.59 -3.21 1.55 -5.41

w3 038 036 ~4.04 035 -9.13

W4 4.45 4.48 0.78 4.42 -0.66

w5 8.40 9.26 103 9.16 9.03

w6 6.97 7.55 8.38 7.47 7.15

w7 0.94 0.92 -2.18 0.89 -5.01

w8 6.62 6.89 4.08 6.81 2.93

w9 1.56 1.60 2.78 1.57 0.54

w10 2.24 2.18 -2.78 2.14 -4.61

s HARH R 22 =B /{3 7E (- ICP-OES M 7E {i)/ICP-OES il E {E x100%
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On-site Determination of Lithium in Hot Spring Water by Portable Li-K
Analyzer

LIU Xiao, ZHAN Xiuchun"
(National Research Center for Geoanalysis, Beijing 100037, China)

HIGHLIGHTS

(1) The sample test can be carried out after filtration and dilution, and the analysis time of a single sample is
1—2min.

(2) When the matrix composition of hot spring water is relatively simple, the standard curve method is used; when
the matrix composition of the sample is complex or the matrix concentration is high, the standard addition
method is used.

(3) The portable Li-K analyzer is oriented to field application and provides real-time guidance for lithium resource

exploration.

ABSTRACT: Lithium is an ideal material for green energy and lightweight alloys, and has been valued by many
countries as an important strategic resource. Many hot springs, are rich in Li. However, hot springs are mainly
distributed in remote areas such as Xizang and Yunnan, where the cost of sample transportation and laboratory
testing is high and the efficiency is low, so the exploration of lithium resources urgently needs the support of on-site
analysis technology. Hot spring water generally contains high concentrations of sodium, potassium and other
elements, and the matrix effect is significant. In this study, the wavelength of the characteristic Li spectral line was
set at 670.78nm. The analytical method for on-site determination of Li in hot spring water samples was established
by a self-developed portable Li-K analyzer with a negative filter using the standard curve and standard addition
methods. The experimental results show that when the electrolyte is 1.5% hydrochloric acid, the working current is
70mA and the sample flow rate is 3.0mL/min, the detection limit of Li is 4.07ug/L, and the measured precision
(RSD) is better than 2%. The hot spring water samples were tested by standard addition, and the spiked recoveries
were 81.6% to 115.9%. When the matrix composition of hot spring water samples is simple, accurate analysis
results can be obtained by directly using the standard curve method. When the matrix composition of the sample is
complex or the matrix concentration is high, the matrix effect can be effectively reduced by the standard addition
method, and the analysis results obtained are relatively more accurate, which is suitable for the analysis of lithium
content in hot spring water with different matrix types.

KEY WORDS: portable; Li-K analyzer; hot spring water; field analysis; lithium; electrolyte acidity; working

current; sample flow rate
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