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M2 . R T DR A ), A SCR FH il R V4 A A
st , R TEE A 125 A T B (AT 0 5 1) 52 0, P s, J
BB TR S eI (TCP-AES) I 5E 4 1L 1
iR i S T AR AR B A S AR R T
PR i S 0, YA T R B AR R ], T
TR ER BETE 2P AR A A IR SR

1 LI

L1 FENERRF

Agilent 725 % B 3245 B TR S5 R S OGIEHY
(FELZEERAH),

SR (1+1 082k s i S8 AL (30% , L2t
S E K LB K,

PR WL 1 - MERR AR A T 105 °C ~ 110
CTHEMEER 0.1437 g RO OLikal) & T
150 mL HEpRH, 36 F R ML, A 20 mL iR (1+
DR A B2, RN EER, BA
100 mL ZF 5, LUK BE R 215 IR .
I mL % 1 mg 81,

PUARAEA W T - HERRAS L 5. 0 mL AR ME VA TR
[ 7100 mL A&, A S mL iR (1+1) , LK
TR Z0E RS, WL 1 mL 5 50 pg 1,

1.2 BT EEH

PR AR A A 1015 kW AR R U
14 L/min; f B < % & 0.5 L/min; 3 < W &
0.70 L/min; $Es0 5 543 20 v/ min; FL43AF[H] 10 s;
SN 5 BE 12 mm; B I AE 3 Wk, SLEGAE FH A O 55
feds, KB F %, WA HES(99.99%) .
I3 FT K 455. 403 nm, 15 5 H SR IE
1.3 SWAZE

Jeks Ak B (E A2 65% , BALBIZ 35%)
AT 105 CHET 1 h 5, & T TSR H EER,
SRR, HERIRREGRL 2.5 ¢ (K 0. 0001 g)
BT 100 mL BEFRH A 20 mL iSFR (1+1) , i#m
AL R B, w5 b L R R A E R e 4
IR E WO, A FA /N B, 20 mL
K AR RS A Ve AN B IR, IR AE A 50 mL

R, OKFR R 208 IR 5, bl TR RE ik s
SR

SrIRBECS 43 5 mL iR T — & 51 50 mL
Hah, MA 2 mL i8R (1+1), #ERMA
0.25 mL.0. 50 mL 1. 00 mL 2. 50 mL.5. 00 mL #lk5x
W L, LUK B 20 88 IR AT, 15 BIAR e A
AL i BRASCES 2 4 5] IR0 2 A o o A P59
25 LR RIVRE SV T, DALV T Ol 5 AR e, T 5
JEE R ONAR bR 22 BRI A 2, A BRAE I A 2k
e A5 AN e VT LA B (L, TR AR P Y BT

2 HR5i#

2.1 HRBEBBRNREASMNIEEIE

3590 R BCAS T J5 e ) 4 B Al (R Ak g 2
65% , ‘EACHI L) 35% ) IXFE, 430 A [R) A BB i
i A1k SR A, A TR0 B 2 A s A 5 4 1 i TR
(1+1) A AL SRR, 25 SR L3 1, s sy
AU, SRk B 58 VAR TSR (1+ 1) RS
FERCR L BIZ A 5 ¢ 1, (RIS, 1A S Ak B il R
SIS )5 S A S B o S Al S T e
Hh R JELAE T, AT SRl o 4 e P L 1 3 4T &
RS L HIZ 3 0 1,

x1 AEREEHBETEUSERMLEHXR
Table 1 Ratio of sample mass to nitric acid volume and

hydrogen peroxide volume

Sample Nitric acid ~ Hydrogen peroxide
Rare earth oxide

mass/g volume/mL volume/mL

0.5 2.5 1.5
Lanthanum-cerium
1.0 5.0 3.0
oxide

2.5 12.5 7.5

2.2 BRELIE

HERIFREL 2.5 g RSB ZE 0. 0001 g) 481k il 4ii
(475 E<0. 0001% ) FE i, 3% S0 J7 VL Rl )5, 78
A 50 mL A&, LUK R ZIE IR, 705
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FEHL 10 4y 5 mL iR T— &5 50 mL & &, 7
BIMER A 1.0 mL.2.0 mL.3.0 mL, 4.0 mL,
5.0 mL.6.0 mL.7.0 mL.8.0 mL.9.0 mL.10.0 mL
B2 (1+1) F1 5. 00 mL BUAREA W T, SR FH H J8h
B A B R e SO R I ) D S B 4
WL 1, W& 1AL 2% ~ 6% W s B A 5 )
TG R I E TRUE R KT 6%, TR K
VSR R FE i, R A A8 498 5 5 R R UK 5
FERRAR, XTS5 R AR KA, [ I, A 5250 18 £
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Fig. 1 Experimental results of selection of

nitric acid acidity

2.3 BEERERIEELRE

2.3.1  Jolf SR BERHE T AR M 2 i il 45

3T 25 50 mL AP 2 mL iR
(1+1), #ERA A 0.0.25 mL,0.50 mL,1.00 mL,
2.50 mL.5. 00 mL BUbRHERS W 1T, LK G B 22 20
TRAT, 4 H] B 5 25 B 1A 51 R St 3 vk il
TEAS TG B 15 2 AR T AR

2.3.2  AN[EIEAR AR BE A S0 50 o b o 7

WA 2%

WERRFREL 15 A 0. 1 g(AEHE 2 0. 0001 ¢)
AL AR (915 <0, 0001% ) 1RE, i A I
AURHIR (1+1) A AL & IRIR A B 2 25
BRI EER, B A 50 mL 255, 47 31N A 2 mL fi
FR(1+1), 2 3 i 2 5l A 0.25 mL,
1. 00 mL 3. 00 mL BIARHER W I, /KM B R 22k,
RA) A RN EARIRIE N 2 mg/mL (W FEAAIMBR W
Hax 12 KRB B 22 RS, IR A

VW

i HRCL R 5k 3 31 ] s ST 0 il R A ok 2 Ry
4 mg/mL .5 mg/mL .10 mg/mL 2 (IR A AR N
PR

2.3.3 [l ARG H B A S A5

o FHIC A b A Y BAs o T AR i £k, T 1CP-
AES 435100 2 AN [ A v J8E 1 o s Y5 R 9 e B 3
SIS A3 O A () B R e B 1 12 3 Bk s
PR, AR A% B P 4l 5 0 F Ak 24156 A 2 (TUPAC)
MIRILE , LA 3 A s o i 22 XoF 1% (9 (A Sk O i 4 1
B, & 2 Shy STk B il i A e B 1Y) o B S O
FH SE RS ] L B B A, AR TN ]
WS e, (G Rt vy, Pl T 40P B i 7=
HIL B AR, 9T DA AR PO T A IS (B 4
RIS T IO 436 [ S o3 A vy LR, 3 R A A1 ) 5
AU B2 S5, A S 0 308 5 A A S0 Al 114 AR vk B Ry
5 mg/mL,

*x2 SLHAGEEREMEEIEER
Table 2 Results of matrix concentration of

lanthanum-cerium oxide selection test

Matrix
Test limit/
concentration/ Recovery rate/%
(pg/mL)
(mg/mL)
2 98.9 99.4 99.2 0.11
4 96.4 95.7 95.2 0. 087
5 92.9 93.4 93.8 0.014
It can’ t be determined

10 56.6 54.3 51.7

because of matrix interference

2.4 HERMEXR

H1 T H AT 8 A B A3 53 B A T ) o LA
A st gD, Bt A A e el
SR AR b o T i e/ HR B DA 1 I s 41k
Ybs E J5T, DR A 2R A7 A 7 3k 1 o 1 B 5 4%
B 3 s L B R B E . Bh 100 g AL B g
FES A — 2 B SRR TR BN 5T, FRE 2.5 ¢
(K52 0.0001 g) B AT 5 I it 4 RS2 56 O vk ik
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AT 0 A v B R DR 4 R L3R
3 A AR PR 1 — A [ R 1 i [ g i
B bR 1 wg/mL F1 2 g/ mL IRE S DI
KT 100% , kRN 5 we/mlL BRE & R AR
T 100% , FRAEIA L B EEE N 99. 0% ~ 104. 0% .,
U B AR ST ARSI 5 3k r) oA A B A AT B Y,
BT REATE I

x3 SRR IA AR E B R
Table 3 Recovery rate of barium in lanthanum-cerium

oxide samples

Sample  Found/ Added/  Total found/  Recovery/
number  (pg/mL)  (pg/mL)  (pg/ml) %
0.86 1.00 1.89 103.0
! 0.86 1.00 1.90 104.0
2.15 2.00 4.18 101.5
? 2.15 2.00 4.19 102.0
4.78 5.00 9.75 99.4
’ 4.78 5.00 9.73 99.0

2.5 TEEEXR

a2 AR T 1% I 7 AL S i A P 0 i O
55 1CP-AES A DT LI 2 25 5 K ICP-MS 530 5
CERPEATICRS, 45 R LK 4, FRUEINA LM 45 R
SELRVCEL I ICP-MS 32 1 7 25 SR A & #2530 , 4
i RIS R 0. 006% 1 RSD<3%,0. 01% ) RSD<
2% ,0. 02%M1) RSD<1% . ARUEMIATE RETH L I 22 46
e Sl L AR I LR

R4 TRFEMNESHBATHNSENLENER %
Table 4 Comparison of different methods for

determination of barium in lanthanum-cerium oxide/ %

Standard
Sample ICP-AES matrix ICP-MS ICP-AES standard
addition
number matching method method  addition method
method RSD
1 0. 00572 0. 00575 0. 00574 2.08
2 0.0103 0.0104 0.0105 1.04
3 0. 0206 0. 0203 0. 0204 0.57

3 %

i S, S T R S S R TR T
S CTE k% A A B s b 0 B AR N O vk . R
FRIEE FERSE S0P EAT 1 SE 00, 15 B AR DE 50 12 AT Ry
SRR 25 B TR B R AT HO L, R LR R
JIr S 7 1 S BT A it AR B i A ol 2 00
Ui, D7 i D R, %07 E T LT AR SR
JSASFIRSETE] , Ay ™ ity B8P A AR il 8 Az 0 428 1
EUEA0)i8
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Determination of Barium Content in Lanthanum-cerium Oxide by Inductively

Coupled Plasma Spectroscopy

KANG Jing, WANG Jing-zhong ™ , YANG Chun-yan, ZHANG Peng-xiang, WANG Yu-juan, ZHAO Jing

( Baotou Customs Integrated Technical Service Center, Baotou 014010, China)

Abstract; The determination method of barium content in lanthanum-cerium oxide by inductively coupled plasma atomic

emission spectroscopy (ICP-AES) was discussed,and the matrix effect was overcome by standard addition method. The sam-

ple was decomposited by nitric acid and directly determined by inductively coupled plasma emission spectrometer in nitrate me-

dium. The detection limit of the method was 0. 014 pg/mL, the recovery rate of the standard was from 99. 0% to 104. 0%,

and the relative standard deviation of the measurement result (RSD, n=12) was less than 1.50%. The method is simple,

fast, accurate and reliable, and can meet the requirements for the determination of barium content in lanthanum-cerium oxide

products.

Key words :inductively coupled plasma atomic emission spectroscopy; lanthanum-cerium oxide; barium





