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HAWR,0. 7 L/ min WL ESEE 11 mm,

Na,CO,, Na,0,, £k iR, A 1k 5% br ¥ % W R
1000 wg/mL, 7= & 4%5 BW079818 (db 5t i 1k /k
R sl /A [ WA= W A = S TR 2 8
1000 pg/mL, 7= 54 5 60214 ( K HAEEAL B4
FABRATE]) o S5 o R R e ok B B A0 2 5 43 B
afi KR EBETIK,

1.2 iXERRNEE

FREL 0. 1 g il FE R E 0. 0001 ) THSCEEA
3 g Na,CO, MR, FH 3 ¢ Na,0, B3 ilkE, T
750 °C SRR 15 min (P EECGH RS — ),
BRI R ERG IR A A 100 mL 7K 20 mL
AP IRIR R I, AR o R RS, AR
3 min, RS TR EE G, A 250 mL 45 &
L, KRG B 2 20 IR 5], B HLS. 00 mL ¥ W
FIEAT 2 mL ERFR Y 100 mL 25 HH b, KRG B =
ZIE RS R,

1.3 TAErZHIET S

FEHCS. 00 mL 25 S IIA TR T A 2 mL #h7R
[ 100 mL 25, 735 FA BRI Tl — 4k
FERREIR R I EE 9 0.1, 00 pg/mL.5. 00 pg/mL .
10. 00 pg/mL . 15.00 wg/mL Y R FIR-SHr R
F ICP-OES 23l 2 R A bR VA T, ARF DT &R
VR 0T I 43T 0 A 5 B 2 RS 2k

2 H#R 53t

2.1 JEFIRERE

ERTR AR VA o O RORR AR & 7= A K ak
T R INEE FARAR . R BRIERR DU ) 5 58 & 5 AR
Hh S B R A R X AR S EAT R AL B, BRI
0.1 g WAL CKEI 2= 0.0001 g) T 5 %A 3 ¢
Na,CO, F13 g NaOH By, 35 H] 3 g Na,0,
PR, T 750 C Sy Rl 15 min (R HRL
PRSI —IK) o EIRSEE Tk 1.2 58 U I
il %%, ICP-OES F- il v Hh A Ak i | — AU A ot o
W ITPARRINOTE & i, IR EE R LR 1, &1
ALH, 28 Na,CO,+Na, 0, IR A FIAL B , iR 4R

FRAR | A AR I A 45 548 NaOH +Na, 0, Zb 35 11
DE(E R, X AT AES: Na,CO,+Na,0, TRA IR H
JUE T NaOH +Na, O, TR 70 A48 A5, FF A 7E 5 TR
AR R T e 4, PR, SE B BEFE Na,CO, +
Na, 0, A1 TR 5

x 1 EERRBFIEFRIENEXER ZSHEDN
WELER/ %
Table 1 Content of aluminum oxide and silicon

dioxide in sample/ %

Content of aluminum Content of silicon
Fusing agent

oxide in sample dioxide in sample

23.03 23.10

NaOH+Na, 0, 23.31 23.02
23.09 22.77

24. 11 23.70

Na,CO,+Na, 0, 24.01 23.76
24.55 23.36

2.2 AR EREE

FA R T D v AV RIS AR B[] 1 < e 2 il i
TR TE AT I OCHE DR R PR A b B 35 53 1Y
Ko R T RS 1] P TR A i . PRI 0.1 g 1alA
(KT % 0.0001 g) FHSEHKA 3 g Na,CO; HYEIH
B H1 3 g Na,O, B HA 55 423K 2 8 5 bk
JERUARERS[R] i B U, ICP-OES F il 2 157 U
JCRM G, LA RILE 2, MR 2 v, 5
MR R 750 °C ~800 °C, # fil if [H] AS X T 10 min
BF, AR A AR AR S R TR, LR
T B3 IR 750 °C KRR 15 min 23R,
2.3 SITIGERIERE

R E B R RE AR VS R AR TR
PRI TR 1 AT 2 e R bt A 3 A7 50 2 R D
TCERRELR T, TR B AR RS Ze 3 h R A
BEE JERETHE 4 167. 079 nm F1 251. 612 nm , 535
VE R AL AR A — A RE ) A T i 2k
2.4 HETEMTH

PEVEE M IT I KT, B8 T iR i 2t
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FETCTRAES BE B K VB BE VR VR VB B X REIIOT 0,10 peg/mL, X T A SR T 20% M9 LR | AL
RIIEL TGN, SRR RER 1 mg/mL 1) i, WATTR A AR R 2N T 2. 5% , e 25
WAPCRAE TG L P AL AR RN T RG] 2 ANt

R2 TRBHFEEMFEELAR _SUENNESLR

Table 2 Results of aluminum oxide and silicon dioxide with different fusion temperature and fusion time

Found/ %
Fusion
5 min 10 min 15 min 20 min
temperature/ C

Al, Oy Si0, Al, O, Si0, Al, 04 Si0, Al, 04 Si0,

650 22.70 21.87 22.98 22.08 23.87 22.87 23.79 22.79

700 23.29 22.25 23.41 22.70 23.81 22.97 24.01 23.01

750 23.58 23.01 23.89 23.59 24.31 23.47 24.26 23.56

800 23.90 23.10 24. 06 23.41 24.09 23.69 24.27 23.61

2.5 BRI B ARSI E R ERI3 5 0. 50% (0. 25%

AALER R AR IR T R T R B i 2.8 BEEXR

B A Bk B A IR AE ST R OGS T T aE FRARSCI 5 1.2 XPAE g 7 ab 21, R T4

T LR 2R SN DX LA Sy 23 B AR AT 40 5 A 2k 1.3 7 ICP-OES | EATKS % i 528, SLER s
R, m A AR R T, Tl g - R R4,
FUBRHE TR 5 05 T B R ¥ T ol B 1 R B

TS x4 AHEPFELBR-SUENNE %

2.6 ftREMZELERE Table 4 Contents of aluminum oxide and silicon
TELESE BT IR T, X o o4 2R 97 ¥ i 484k dioxide in the sample/ %

B AEARREIEATIN S , AR OT 2R A5 5 5m BE (1) Component Results Average RSD

VIR RITRIIE (o) BB S 002002035 200,200,

128 BRI B s B 2420, 34,32, 2416, 4.3, 4.2

%%ﬁﬂn%\%3@f7‘]—"\‘o si0, 23.51, 23.50, 23.70, 23.76, 23.56, 356 oLl

23.56, 23.38, 23.49, 23.55, 23.54

K3 REHEZREMERE

Table 3 Calibration curve and linear range

2.9 hnAREIUFR LG
FERRSCIG T 1. 2 i B BGR A ITI =g A

Regression Correlation  Linear range
Component equation coefficient /(g - mL) 250 mL ZERL A, LUK i) )5, B IS, 00 mL
ALO,  1=0.0229p+0.0022  0.9998 0~15.00 AT 100 mL S8, %38 5 PR, 73 51
Si0, [=0.0633p+0.0008  1.0000 0~15.00 A CE = PR R, B A LIRS
J& ,7E ICP-OES 470 e  THA %, SLie 2

2.7 FEMETR RIS,

TEVEE BRI 25 PE T W ARt e i) 28 U 2,10 JTikbEXTsRag
HEAT 11 UCFATINAE , LA 3 A% 0 b v O 22 1330 44k H T TR RO AR R ARAERE i AN 5 304
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W 3 R AR AR AR R R R, S5 R e
24. 32% \23. 380 5 2R FH I il — T TR ] o o4 5 YL
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23. 76% , 45 Kl J5 0I5 435 SR — 2,
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Table 5 Recovery of elements in the sample

Added component Component content Total content of every Recovery
content/ g in sample/ pg component/ jLg /%

Al O, Si0, Al O, Si0, Al, 04 Sio, Al, 04 Sio,
100 100 500. 2 485.8 599.0 589.0 98.8 103. 2
300 300 500. 2 485.8 802.7 787. 1 100. 8 100. 4
500 500 500. 2 485.8 1024.7 983.9 104.9 99.6

A T~ T A0 s 9 YR U e 125 00 4 A 4
AR ARER 0. 25 ¢ IFE (R R 2 0. 0001 g) T
A 4 ¢ Na,CO, BB IR, H 3 ¢ Na,0, ¥ H
i, 7E 750 °C g rh A fl 15 min (A E) S $E B
—R) . WHEZFRG, A 100 mL 7K 20 mL £
2 B BE AR B U Al , O r A 2800 3 min )5,
WK R, A 250 mL &5, KB 2R
ZIEE IRAT ., B 25,00 mL R T 250 mL 52
BRI NaOH ¥ (500 g/L) ZULIEMNT H G ,
T 1 g NaOH, B 236 3 min, F%, I B8 4K
T UE AR TEIRT 300 mL BEAR b, FHAK PRI FUBEAR
2~3 W, VR UTTE S UEAR 7~ 8 IR, IR A
20 mL EDTA % (2924 0. 01 mol/L) , i 1 3 i
k(2 g/L) , FHERER (6 mol/L) P75 1A e i 21 (A8 Hy
Tt A 15 mL BSRR - R B 8 A W (pH = 4. 7)
FONGREAC L & Wk 3 min, JI1 3 3 PAN 45
ARHN(2 g/L) A B IR 5 AR TV W (292 0. 01
mol/L) Vi i€ B B (A8 5568, 0.5 g #fk
TR ARZE 0 3 min, #MIN 1 % PAN 5757
(2 g/L), & P H B MR bR IR (A
0.01 mol/L) Jif i 2K i 85 (A8 280, 10 SRR
HARRETS I (2920 0. 01 mol/L) i E AR, HHE AL
A AR i,

3 i

SR TR -5 R 412 JBC P i A 25 7 = ] o i

HER ETCER S8 R AV D 5 [R1R S I B
H R E A HL AL, ICP-OES ¥ 52 P T | &R P Al
o3 PREAGIN | RE A% Bl /2 A 7 L 20X o A A I
VEHER PR 2k, B E T N HE B 1 .
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Determination of Aluminium Oxide and Silicon Dioxide in Waste Rare Earth Catalyst by

Inductively Coupled Plasma Atomic Emission Spectrometry

LIU Chun'?*, WANG Dan"*, LIU Xiao-jie'”>, LIU Dan-na'">, XING Rong-rong'”

(1. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization, Baotou Research Institute of
Rare Earths, Baotou 014030, China;

2. National Engineering Research Centre of Rare Earth Metallurge and Function Materials, Baotou 014030, China)

Abstract ; After melted by alkali and leached in hydrochloric acid, aluminum oxide and silicon dioxide in waste rare earth
catalyst were simultaneously detected by inductively coupled plasma atomic emission spectrometry (ICP-OES) . The sample was
decomposed by Na,CO,-Na,0, at 750 °C, and then dissolved in hydrochloric acid. Because of the spectral interference of co-
existing elements ,aluminum oxide and silicon dioxide contents were detected by the standard curve method. The interference
test indicates that coexisting elements in the sample don't affect determination of aluminum oxide and silicon dioxide contents.
The method can be successfully used to determine aluminum oxide and silicon dioxide contents in waste rare earth catalyst, and
RSD is less than 0.2% (n=10).

Key words :inductively coupled plasma atomic emission spectrometry; waste rare earth catalyst;aluminum oxide;silicon

dioxide





