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On-site Application of Portable Li-K Analyzer in the Exploration
of Potash Resources

LIU Xiao, YUAN Ji-hai, SUN Dong-yang, FAN Xing-tao, ZHAN Xiu-chun’

National Research Center for Geoanalysis, Beijing 100037

Abstract: Sylvine, as the main raw material of potash fertilizer among the three major agricultural fertilizers, is
an important guarantee for national food security and one of the seven scarce bulk strategic mineral resources in
China. Currently, soluble potash resources are mainly available for exploitation and utilization. It is urgent to
support on-site exploration and exploitation by using relevant instruments and rapid analytical technology. On the
basis of ultrasonic digestion of drilling potash samples, the wavelength of characteristic spectral line of K was set
at 766.49 nm, and a rapid analytical method for determination of water soluble K in potassium salt samples was
established by self-developed portable Li-K analyzer, which was demonstrated and applied in drilling site. Under
the optimum operating conditions, the detection limit of K was 9.0 pg/L and the measured precision (RSD) was
better than 2%. The standard addition recovery experiments of potassium salt samples were all within the range of
94.5%~106.7%. The on-site analytical results of potassium salt samples agreed well with those by laboratory
ICP-AES measurements, which shows that the accuracy of rapid field analytical method is good and can meet the
requirements of geological survey and resource exploration. This work has laid a practical foundation for
real-time guidance of on-site exploration and exploitation of potassium salt resources by providing scientific
information and technical support.
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2010; FKIRITAE, 2015; SR, 2019), FFHFH2
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Bty TAEIX FEEAE I X, SREE G836 B0 =
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SIATEE I, TUE S TR TAER SRR . R AT
FESTET TR ER AT K KOS PR | ER OB
Gior b i, DA A, 48w o R, Semt 4
SR A SR 8 B R S

HAl, IR Mok 228G BB A 555
TR & 565 ICP-AES) (MR HE IR IR 22, 2010) .
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Device) i I #5 4 {58 485 2 S A BH AR S il
DAY, fRT AR 455 X 23 B4 (Liu et al., 2017; Zu

et al., 2018), TEC & JEBREENLAYIEAE I, 8ok
RIS RS, #ERERRE s, RIIE T
FER TR R RE . AMUAEBUN, EEACH
10 kg, #5770, ATAEREFSNRLG A b 2
FhICZE A/ NRARAES o AR SO ST T 5 =R B 4 B
AL BT ERER B KA E K JCR 0B i, e
HARIZ I e 7 I o0 HrBoRRIE N, B B
Gyt 7 PO S S R St SR AR A
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51 B e R A ) R A B R o 2 4 PR R Rk A B
AR [t o 2 R 3 7 A S L DX, 0 1 4
T AN H DX 4 kI Kk R E S, 4t
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FARBIFEN ST MWL (Liu et al., 2017).
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T 4IRS ] SR Tl R A A 25 b st 2 7 % XK PH
WAL, DHREZ0h 50 Wi SRATH it S b RE R 4,
PERERS S Wi R B A R — IR e, W
AT AR B S A H A P By, (A
InEasE; KA CCD A #% 545 18 g 6 F A 4
RO/ TALERRRR, THBR TR Na XF K &
VR RIS &= S Rl AlN
1.2 SERERITIEEH

4 B M ACR R CCD Kl R4 &
Ocean Optics A Al 4= 77 i) HR4000 Y61 R 45, <
N TS A 200 ~ 1100 nm, 43#E% K 0.3 nm, %K 4k
FRAKA4 K SpectraSuite Software, HAB TAESEN:
P TE] 100 ms, ~FHIREL 10 R, LEREEMERS, T
YEHLJE 800 V, FE& U 3.0 mL/min, K JTZE /i
LRI KN 766.49 nm,
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1-syringe; 2—sample solution; 3—SCGD cell; 4-high voltage;
S—focus lens; 6—-CCD spectrometer; 7—data process.
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Fig. 1 The schematic diagram of portable Li-K analyzer
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Fig. 2 The effect of ultrasonic dissolution time on
determination results of K
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K 4 &SR 1.5%ER A A K AR ER R
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#

H 2 H ok 850 VB, i 5 AR A 4 M I Y
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Fig.3 The effect of volume fractions of hydrochloric acid
on signal intensity of K
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Fig. 4 The effect of voltage on signal intensity of K
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Fig. 5 The effect of sample flow rate on signal intensity of K

W THM RN 2.0 mL/min, 2.2 mL/min .
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MWK 5 Rl LUE H, SR EE 2.0~
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22 FRfEMZ. MR, BEE

SHILA 1L5%ERIR A Bl K Mk BEAR K N
0 mg/L. 0.05 mg/L. 0.1 mg/L. 0.2 mg/L. 0.5 mg/L.
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5ER P85 O A R VA VROV B 2 R A E i 2, TS A ol 2k
B )7 FE y=5412.6x-229.82, Z&MEHHIE R %5 R2=0.999,
Hirh, y & BSREE, x A K AR UEVE R T .

X2 F (1L.5%ER BRI W) AT 11 P AT A2,

13RS AR H B 9.0 pg/L.

XK b UE R R (2.0 mg/L) UE AT RS % R 56
(n=11), J5 I HAHR AR MED 22 (RSD) R 1.26%, i /2
HEf BT 2R
2.3 GBS
2.3.1 $REFSETAIE

HERRFREL 1.000 g £ ERFE 5 T 100 mL R,
JA 50 mL ZE8K, 35 P, K RDRA A
T K R R, R AR TR, R S
BIEVENL. FRAAE 1 /NG, K SRDREHE S H 2
FiR, FZBKERZE 100 mL, $#£5, % H.

2.3.2 H@maW

TR PR FREDUAE S 1.0 mL F 10 mL
BEOET, A 150 pL WERAR, FHZEIBKERBRE
10 mL, BCEFREIARE S SRR ECH 1000 i, 1§
DNRE S W R BRAR R B0 1.5%, #8251 )5 R I8
5 AR AT A I . X KOS A R bR
Uh, HARERE L AR S ma N A, TCvE T I,
T Lo M TR R S & . fE R AR
HEM 2T AR AL A R K GRS i

NG HTRAE B AT S, RO TR K i
AN AR AR 15 ASHE SR T bR [ml e 52 36 o Ak 4%
PRERFESL T K TR M & i, bRt S vl RBSE THE b
o, AR EIBCRLE 94.5% ~ 106.7%, WTF% 1,

Ry 25 B UE AR B 2 BT 4SO 45 S 0 o
I s 45 R 5 B AL S % ICP-AES Wi
SEUAXT L, AHXT O 22 FEAR BN T 10%, A 2 P
SN PG A BT BT R . ILER 1, e R4y

F1 HEEFRT K IEMNERSTCNEES ICP-AES N EEXEE

Table 1 Comparison of determination of K in potassium salt samples by Li-K analyzer and ICP-AES measurements

WREAE wi%

ERTE TR, i R K FERS i 22/% ORI 4 /%
ICP-AES Li-K analyzer
D 01 1 000 0.11 0.10 -6.2 106.7
D 02 10 000 0.96 0.95 -1.3 102.3
D 03 5000 0.27 0.26 -5.2 96.3
D 04 10 000 0.92 0.96 4.4 99.5
D 05 1 000 0.03 0.03 2.2 98.7
D 06 5000 0.65 0.61 6.8 94.5
D 07 5000 0.69 0.65 5.5 95.3
D 08 10 000 2.73 2.54 -7.0 101.0
D 09 20 000 4.68 4.92 5.1 101.5
D 10 20 000 5.52 5.83 5.7 98.4
D11 20 000 7.22 7.27 0.7 99.7
D 12 1 000 0.07 0.07 2.0 98.6
D13 20 000 6.04 6.02 -0.5 98.6
D 14 5000 0.57 0.60 4.2 96.7
D 15 5000 0.25 0.24 =33 99.4

e A I 25 =(EE AR 2 BT A3 (B —ICP-AES I 2 {&)/ICP-AES | (& x100%.,
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