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Table 1  Operating parameters of the atomic absorption spectrometer

R Li Rb Cs
K/ nm 670.78  780.02 852.12
Bk TE R/ nm 0.7 0.7 0.7
2SS /(L - min~") 10.0 10.0 10.0
Z M/ (L - min ") 2.5 2.5 2.5

1.2 L=k

(40 % ) ;AR (1.67 g/mL)

Li \Rb.Cs HLITRFRHEA R : 1 000 pg/mL, 17 5
TR -
1.3 XWHE

FRELO0.10 g(CK5H: 22 0.000 1 g) ikAET 150 mL
RIUG LIwbettrh A5 KR, ITA 5 mL HNO, |
10 mL HCL, fiG7E M #4410 min, BUR R MA S ~
10 mL A 3R .2. 5 mL &R, B2 R T (HME
RSO % s b K, 4 5 mL HNO, , fin#i 2
AT R, B N B, A 100 mL 255l
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Table 2 Mass concentration of standard solution series

PRI LR BB/ (pg - mL™1) A

E N Ay £ 1 AR AT A0 PR B A ) o
(wg/mL) 3p F2s FHEH TN AR 2R A A2
A 9 SR W S (eg/mL) 5 VO 0 RE MR B
(mL) sm JgBRTHIEE TR (g) 5 V) D920 BUR I AR
F(mL) 3V, ik B AR (mL)
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briigrl Li 0 0.10 0.50 1.00 200 5.00 5 %HNO; y =20 932.970 8x +0.562 3,y =11 926. 848 4x -
PRIRHF R 070.1010.30 1,002,005, 00 ZEEZS 0.632 9,y =3 964.324 73x - 0. 784 9, 413 Z K53 5]
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Table 3 Results of detection limit
TE Wi % B2/ % 1B/ %
Li 0.001  0.002 0.001 0.002 — 0.001 — 0.000 8 0.002 4
Rb — 0.002  0.001 — — 0.001 — 0.000 8 0.002 4
Cs — 0.001  0.001 — 0.001 — 0.001 0.000 5 0.001 5
2.2 BEAFE fife, B B A %Wﬂ , H W&

HeIRSEI i AP IR K E K + SRR
i+ 4T + SRR + 5 IR 3 R R R 2 4
BRI IR R W 5000, 25 LR 4. 42 4 WA R
FIEEARE K + SRR RN , 1 T ORI 5 A

W AR T AR + $R1R + SRR + [%'Ji%& R H—ﬁ%
PRI, SR VR AT + SRR + UM + = AR IR A
Jriko
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Table 4 Results of different solubilization methods

- Sy FK FK + ERR TR + bR + AIHIR + = AR
5 45 5/ % RSD/ % I E 459/ % RSD/% W7 455 % RSD/%

. 1 0.65 6. 64 0.78 5.96 0.84 2.23

= 2 0.37 9.81 0.42 3.51 0.48 0.89

1 0.55 5.61 0.67 7.33 0.72 0.91

b 2 0.31 7.44 0.47 4.57 0.40 1.88

1 0.089 8.72 0.095 5.22 0.12 2.79

C 2 0.054 10. 65 0.063 8.59 0.072 3.78
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Table 5 Method comparison results

R - [ bR A5k
Gi'e Ll L Rb  Cs L Rb  Gs
0.83 0.72 0.12 0.8 0.72 0.13
MELER/% 0.83 0.72 0.12  0.84 0.72 0.12
1 0.84 0.71 0.11 0.8 0.72 0.12
SEHE/% 0.83 0.72  0.12  0.84 0.72 0.12
A X E{H/ % 0.01 0 0
0.47 0.41 0.071 0.48 0.40 0.072
MELER/% 0.47 0.40 0.072 0.49 0.40 0.072
2 0.48 0.40 0.070 0.48 0.41 0.071
FHIE/ % 0.47 0.40  0.071 0.48 0.40 0.072
%% 2%/ % 0.01 0 0.001

B3RS AL, AS 7 i 5 bR i o 45 R — 3, 3R
HH 7 v HER I B
2.4 HEMRBEE

PR SEIG 5 16, R 2 AU ATINAE 7 K,
SR 6,

FH % 6 m L BRGNS A A
FREIRZEH 0.94 % ~3.19 % , 0] DLk J& 7 vk I 2
2.5 fnfREYEE

P EAS T P e T IR I e 520 45 R L3R 7

I8 7 WAL AR A R DICR N 98.67 % ~
99.67 % 3= M%7 1 HA B = I HER L

K6 AEHBEEIRER

Table 6 Precision test results of the method

B g 5 JLR WES R/ % A o RSD/ %
1 2 3 4 5 6 7

Li 0.83 0.83 0.84 0.84 0.85 0.83 0.83 0.84 0.94

1 Rb 0.72 0.72 0.72 0.71 0.70 0.71 0.70 0.71 1.26

Cs 0.12 0.12 0.11 0.12 0.12 0.12 0.12 0.12 3.19

Li 0.47 0.47 0.46 0.45 0.44 0.47 0.45 0.46 2.65

2 Rb 0.41 0.41 0.42 0.40 0.41 0.40 0. 41 0.41 1.69

Cs 0.072 0.070 0.070 0.071 0.069 0.070 0.071 0.070 1.39

KT MIREKRKEER

Table 7 Test results of spike recovery rates

\ - WEl, bR/ WESER IRE R
FERGiS TE -
ng ng ng %
. 840 750 1 580 98.67
1
840 1 500 2 335 99. 67
710 750 1451 98.80
1 Rb
710 1 500 2 204 99.60
c 120 100 219 99.00
S
120 200 318 99.00
3 4 &

SEERAE ST T DU R AR R O 3 L D
FERRE AR e s R SRR SR RS T
T8 AT AE DT B B A 00 45 R ) R X s o g 25
H0.94 % ~3.19 %, kRN 98. 67 % ~
99.67 % , HA EbRERIN SR & b YRS, W 2 4
BRI sk, w4 I
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Determination of lithium, rubidium, and cesium in lithium concentrate

by tetra-acid sample dissolution — atomic absorption spectrometry

Luo Xiaobing"?, Liu Fangmei"?, Liu Na"?, Huang Lulu"?, Gan Cong"?, Dai Qiuxiang"’
(1. Zijin Copper Co., Ltd. ;
2. Fujian Key Laboratory for Green Production of Copper and Comprehensive Utilization of Associated Resources)

Abstract: Lithium concentrate is a natural mineral grade a high grade of lithium, as well as abundant rubidium
and cesium. Accurate determination of the content of these 3 elements is of great practical significance. Tetra-acid sample
dissolution was used to dissolve lithium concentrate, and the content of lithium, rubidium, and cesium in lithium con-
centrate was determined by atomic absorption spectrometry in a dilute nitric acid medium. This method has high accu-
racy and good precision, with a spike recovery rate of 98.67 % —99.67 % . The relative standard deviations of the
measurement results were all less than 5 %, and they were consistent with the results obtained by the national standard
method, making it suitable for industry promotion.

Keywords: lithium concentrate; lithium; rubidium; cesium; atomic absorption spectrometry
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Experimental study on soil modification of solid waste from mines

Zhang Dayong', Yang Xiaoniu®, Liu Libo’, Bai Yang’, Li Chaoyang’
(1. Changchun Gold Research Institute Co., Ltd.; 2. Inner Mongolia Pacific Mining Co., Lid.;
3. Henan Zhongyuan Gold Smelter LLC.")

Abstract: To solve the problem of guest soil resources for ecological restoration of a gold mine in the arid grass-
land region of Northwest, a study was conducted on using physicochemical modified materials prepared from raw mate-
rials such as corn straw, cow and sheep manure, and biological agents to improve the soil of the dump waste rock in the
gold mine, replacing the surface soil resources for ecological restoration. By analyzing the changes in physicochemical
properties and plant growth indicators of waste rock powder with different modification ratios, the feasibility of soil
modification of solid waste of a gold mine was verified. The results showed that: (Dadding physicochemical modified
materials to improve the waste rock powder can effectively adjust the alkaline properties of the waste rock powder to
neutral, reduce the density of the waste rock powder to meet conventional soil requirements, and effectively improve the
water retention capacity of the waste rock powder; @physicochemical modified materials can effectively increase the
nutrients needed for plant growth in the waste rock powder, making the waste rock powder after soil modification meet
the basic conditions for vegetation growth; (3)combining indicators such as germination rate, plant height, root and stem
length, and plant growth of ryegrass, it was determined that the addition of 15 % of physicochemical modified materials
is suitable for soil modification of waste rock powder.

Keywords: solid waste; physicochemical modified materials; waste rock powder; ecological restoration; soil modifica-

tion



