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Determination of Lanthanum,Cerium, Rubidium and Strontium
in Environmental Soil by Inductively Coupled Plasma Optical
Emission Spectrometry with Microwave Digestion
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Abstract Based on HNO,-HF-HCI acid digestion system, a new method to determine lanthanum, cerium,
rubidium and strontium in the environmental soil samples by inductively coupled plasma optical emission
spectrometry under microwave digestion instrument was established. Argon is used as internal standard to correct
soil matrix interference. The detection limit and precision of the ICP-OES method were improved by means of using
the radical observation mode and the multi spectral line fitting technique (MSF) to correct the spectrum
interference. The calibration curve »>>0. 999, the detection limit of the method was 1. 5—7.0 pg/g and RSD was
0.90%—5. 7% ,the recovery was 83.0%—117%. Using the new method to analysis the national standard soil
samples of GSS-8,GSS-13,the determination of the value of each element is consistent with the standard value.
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Table 2 Procedure of microwave digestion
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Table 3 Summary of interference correction
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Figure 1 The mechanism sketch of MSF correction.
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Table 4 The calibration curve equation, correlation

coefficient and the detection limits

FS  tE e oy 2 ey B
(pg-g b
1 #9981l y=11457x+2338  0.999 1 1.5
2 176Ce  y=14 9250+1422  0.999 1 3.0
3 780. 02 Ry y=98 7672 —1 002 0.999 1 ) s
4 107.77 Gy y=9 261x+21 951 0.999 2 7.0
2.3 RBEEMEBERR

Fie BEOE B 4% W GSS-8,GSS-13 #E 5, £ K
D& TH5E RSD, [8] 25 47 fin A [al Wi 52 56 5 E AL I
WA RIENFE S,

I8 5 AT, OF - 18 0 S A 1 A W)
A .GSS8 1) RSD 7E 1. 2% ~ 4. 0%, Jil bz 8] i %
83.0%~114%;GSS-13 ) RSD £ 0. 90% ~5.7%
Z0a) kR % 83. 0% ~117%, 44 % J& . RSD
FE 0. 90 %0 ~5. 7% » AR ECR A 83. 0% ~117 %,

kS5 REEMERESER
Table S Precision and accuracy /%

. GSS-8 GSS-13
R Z%ME WiKHE RSD Jnr ElEs ZHME WA RSD Tz & EEs
La 3643 37.2 4.0 50.0 104 3442 36.0 5.7 50.0 105

Ce 6647 70.0 5.1 50.0 88 66+3 67.0 4.2 50.0 83

Rb 96+4 96. 5 1.2 100. 0 114 91+3 91. 0 0.9 100. 0 103

Sr 236413 235 1.5 100. 0 83 195+4 196 2.9 100. 0 117




Lo A A T N - R ERR A  E TR R B (ICP-OES) %

0 5 PRI - HE r 650 i 8 D O 09
3z (5] 3000 b 20 5 O Aol R 5 45 B8 T

JEF HNO,-HF-HCI B2 7 fif & & 8 57 i
fiff— P JER B 45 B AR R I O A S B A
SRl LR 4 FROT R Y k. R E E 1 SRR
VE AR AR IE T AR T4 L SR AR 1) WA =0 + 2
FEIEL LA HAR (MSE) 0] LUA 84 A% 1F 6% 4 .
PETHA 7 1 0 K H B RIORS %% 3 . 3% ik AT B P
iE T T R,

%% ik

(1] SREES, S8 AR, v A & 45 3 T K BT (ICP-MS)

I B AR B B e B L) . b [ JE AL 43 BT 4 2% . 2016,
6(3):19-26.
ZHANG Gengyu, WU Chao, DENG Yujie. Application
and outlook of the hyphenated ICP-MS technology[ ] ].
Chinese Journal of Inorganic Analytical Chemistry.
2016,6(3) :19-26.

(2] FER. G 55 8 71k B3 vk (ICP-MS) il 5 ¥ B

10 A EE A Jm [T, B L4 BT AL %, 2019, 9 (4)
8-11.
WEI Huiqiang. Determination of 10 kinds of heavy
metal elements in Sipunculus Nudus by ICP-MS[]].
Chinese Journal of Inorganic Analytical Chemistry.
2019,9(4):8-11.

(3] sk, Al & 45 8 7 1k & BF 06 3% (ICP-OES) ¥k il 5

LR R I S A R L S o o T
2£.,2020,10(4) :28-31.
ZHANG Li. Determination of heavy metals lead,
cadmium, mercury and chromium in polycarbonate by
inductively coupled plasma atomic emission spectrometry
(ICP-OES)[J]. Chinese Journal of Inorganic Analytical
Chemistry,2020,10(4) :28-31.

(4] okmmss, i, fefad, 5. £ A MBI eS8 T
BT RIN E E 16 Moo R [T, fb T3 &, 2018,
38(2):242-247.

ZHANG Gengyu, HONG Tao, XUE Jian, et al.
Determination of sixteen elements in environmental soil
by inductively coupled plasma mass spectrometry with
automatic digestion instrument[ ] ]. Environmental Protection

of Chemical Industry,2018,38(2) :242-247.

BRI LR 24 R A TR S =0T B

8-k M. 2020,56(4) :428-437.

ZHANG Gengyu, LIU Jingbo, YAN Feng, et al.

Determination of twenty-four elements in soil by
inductively coupled plasma mass spectrometry with
four acid digestion[ J]. Physical Testing and Chemical
Analysis Part B: Chemical Analysis, 2020, 56 (4);
428-437.

L6 @R, SLMEsh , B/ 55 R AL L E & R s

JATA o3 B K IR AR A OF 58 LT 1. i [ TR B 2 A Ak 2
2020,10(4) :22-27.
ZHAO Zhen, SHI Yehong, MAO Xiaojing, et al.
Characteristics assessment and source analysis of heavy
metal pollution in soil surrounding a smelter [ ] ].
Chinese Journal of Inorganic Analytical Chemistry,
2020,10(4) . 22-27.

[71 . vl 30OH - v SRR 5 55 88 0 B i vk I s+

rh R B A U A Be AR R oT R AR L)L h B ML
Mrik2#,2020,10(3) :39-42.
CUI Haiyang. Determination of four high energy rare
earth elements in environmental soil by inductively
coupled plasma mass spectrometry with electrothermal
digestion[ J ]. Chinese Journal of Inorganic Analytical
Chemistry,2020,10(3) :39-42.

(8] Z&is. sk g, B e, 55, g I A riy SR & 45 18 11K

B HOLiEE ACP-OES) Ui 4 3 vh 75 4 4% i I 52 LT .
T E TEHL 53 BT A2 2019,9(6) :10-13.
QIN Ting, ZHANG Xulong, LYU Xiaohua, et al.
Determination of hexavalent chromium in soil by
alkaline digestion-inductively coupled plasma
spectrometry(ICP-OES)method[ J]. Chinese Journal of
Inorganic Analytical Chemistry,2019,9(6) :10-13.

(9] SREESG . I HE o, 2. o RN M- A 5 F e T
AR S R T v ) BB gD 15 Ab G TR 1
FEL] ] AR K- fhor M, 2018, 54(4) 1 428-432
ZHANG Gengyu, LIU Wei, CUI Shirong, et al.
Determination of fifteen metal elements in

environmental soil byinductively coupled plasma optical

emission spectrometry under classification digestion[ ] ].

Physical Testing and Chemical Analysis Part B:
Chemical Analysis,2018,54(4):428-432.





