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i £ A B A AE VR W 4 B AR IR 0. 100 0 g 401k 5
[w(La, 05)2=>99. 99 % ], A Ab4Hi[w(Ce0,)=99. 992 ], %4k
B [ww(Prs O ) 2299. 99% 1. AL [ (Nd, O5) =>99. 99% ],
Sk Bt [w (Sc,03) =99.99% ], E b [w (Y,0,) =
99.99% ], WSemE THI4 Mo 850 CHykE 1 h, & F TR
18 H T 100 mL BEAR T, T 50 mL 50 % i £k {8 AL
AALE, W BREIL, & T R EE2Em. &
JE A& 5 min WA, S KRBERE ML, # A 100 mL 45 &
M. KB REEZIE ., RA . AR b & . Sk, &
LA . Sk, s, SR EHN 1.0 mg - mL ',

i 1AL PR MEVE WL . B I 5. 00 mL H + 4801k ) A E it
FHWWTF 100 mL &F&EIMH . A 10 mL 50 % B #R . FK
BB ZIBE, WA R P AR BE k s . A ARS . Ak
B, FALST. ALY 50 pg e mL T,

LN LR AW (40 g - LY, AR LB VE I (20
g« L7,

A N A =R - SN =W A vk = P =R o 7R
FEAERA, FhER . EE . = B R o AR, S
B K S R K
1.2 NBERSH

HL R A S5 B T IAROR 51O A (TCAPT7000, 35 [EIFEER &
R A D o A AR SPTI% 1 150 W, %4k
FE )1 172 kPa, B HISHEE 15 L« min ', B BSFEE 0. 50
U, PEZEE 100 r e min~ ! (1. 85 mL « min~ '), J3HF
M 100 r» min~ ' (1. 85 mL « min~ '), FA4rmFE] 20 s, Pk
WP 15 s, BT RE: 2 K.

1.3 FHiE
1.3.1 #H&

HERAIFRIL (0. 5040. 000 2) g FRiBFEM . AT EA 3
g AAALHNY 30 mL AR, RS, P 3 g AL,
JnEg . B 7504220) CH Y R 5 min, BB R H
BB A — A 100 mL 7K 300 mL BE#F . m A 10~
20 mL = Z MV WA 5~10 mL Z — e DU 2 8 — SRV Wi »
FERIZU R R4S Ik e, B I o, R P VR . BE
W, FREWR I, b e At ug . A A e vk
VR VAR BT UE 3~4 W PRI #OK vk 2= g 0E ik (F pH
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Fig. 1 Schematic diagram of dissolution process

UKD » 75 KU . FH 40 mL 50 %0 i FAHh B2 4 IR VA it &
% LM UIIE T 100 mL R P, A SOK g IE At 7~ 8
W g FUK BRI, R, EALE.
132 & FUAR A ik 0 BL )

SRR HL 0, 0.10, 0.20, 0.50, 1.00, 2.00 Fl 5. 00 mL
Fis LA R HE T 7 4 100 mL AR, A 20 mL
SO0 . TG B 20, ’A.
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2.1 BEAEREE

R TIAHR  $R1R . v SR R S TR IR 56 £ 90 IR ¥ 125 0 o U8
PR LT RVEATINE. d TR A R A, TR Z
FAERMEICAE R BLG . W TCR MR 58 4 52 45 R AL A
AR B AR AU R IR Y b i R LT R
RE T AT 1 B 50 45 5 3 28 A4 LR 1 B0 790 0
Fiy - T8 R 09 I 7 3 U™ E T AR SOR F S A AL B O i
B AR BEAT R R o0 A (R I, 3 e TR R R R 1 AR
Mo SER R, IR AU ARV R RCR B W ROE
HIEW . mENF R ER T —E /R ET .
2.2 BAEEHREE

FRAE A o 300 AR 2 MR A ol 9 AR O P R LI L AR
FEGL ORI, R Gh 7 M A DR T2 &5 R D IR FRAE & R A
FRIEIR 2B, I E 45 R R BmRmA RS Z,
IABERIZL, SRR AN s S RIACRE S A R S R R
M. LRELT 0.25, 0.5 1.0 g P HDHIMA 4.0,
5.0, 6.0 F1 7.0 g S5 BN I AL S BV AR DL . 25 5R L
Flo N T R R B B 2 R R . SR R AR AR & O 0. 50
g WHITEN 6 g,
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Table 1 The investigation of amount of sample and flux
45 HRik/g AL/ g RO

1 0.25 4.0 T 5 Pro Oy AR X B o f 22 8 K
2 0.25 5.0 VI8 » P Oy AH X b v i 22 A K
3 0. 25 6.0 VAV + Prs Ony AR A7 o i 22 8 K
1 .25 7.0 VI Pro On A 6B 1 A 22 R K
5 0. 50 4.0 o e B N 58 4

6 50 5.0 Rl

7 0. 50 6.0 bRty

8 0. 50 7.0 TR 0 79 T o HE 3

9 1.0 4.0 J B3 U RO % R e

10 1.0 5.0 S5 S ad U8 RV Uk R A

11 1.0 6.0 S A U8 R Uk TR M

12 1.0 7.0 Ji ik U8 RV R TR A

S5 R R FE VBN 0] 4 R O B R O 0 A3 A R L IR RE S
B TED S . R S RN IR, B, o
W E g, FFEREMBELR R L., LHREERT 0.5 ¢
HIRE 6 g S E LG4 WAE 700 C-5 min, 700 C-10 min,
750 °C-5 min 1 750 “C-10 min F# -8 ALY A 45, 4508 %
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B . 7R DL A0 RO B R B R R . AR 4 A i 25 SRR
WES ., AT RFERNRRE S 4, TRE SRS
BhR B, PR BRI A 750 C AR RIS 5 min,
2.3 DIIELMIERE

HTREHR L& e, ZEINH LS5/, 7+
HEEWKmMTF®, HEEREE S, THRADAMEL. BT
La, Ce, Sc il Y Z E:A& THE /AN, 43 5L BT & R 5
2, BRI, 1 Pr 414. 3 nm 1 Pr 417. 9 nm PR HE 5 B &
B 0 7 0 X A IR B A TR . #E R Nd 401. 2 nm A1 Nd
430. 3 nm I 320 AF 32 04 B8 9 FL 04 T S AL, PRk, B IR Pr
410.0 nm FI Nd 406. 1 nm {E K 50 BT e % H 11 .
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Table 2 Spectral line of rare earth elements

JLH P /nm JLH P /nm
La 408. 6 Nd 406. 1
Ce 418. 6 Sc 361.3
Pr 410.0 Y 377. 4
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o TR AR PO T R R B SR B . R
8 R 2 A R R AR B R SR . IR HA S I S AL
s AR SRR AL GE i U8 22 Uk U A 7 a8 B - 5 R
OYEE . RORFEAR T Fp Wb B B0 B R AIR T R Y
T

RV S A R A B IE A, b AL O, ] gk
20% . Fe, Oy & HEAIIA 4000 . 885 S A ML BB B R 6 75 iof
UE W RR F . BRS04 TR A DR RN 2 K T Y
W R . SCE TR IR R R VR 1 = LR 4
BRI PR R, GOREY . 10~20 mL B = 4
o 8 WP R P P A BRI ERE R 10 pg - mL ', HIE R
Z ORI A L S A ULRE . R, BT AR
BRTE AR e R A & AR A, ILR 3. AR PET L
Bl SRS R AR 1 TR A ROE AR SRR B
Ja AR UG P A A S O A B IR O AR LR
I & e Bl B3 75

®3 ESSENERLIEUYEENTN
Table 3 Changes of content of rare earth oxides before

and after separation of matrix/pg « mL™"

Fk Laz O3 CeOz PrsOin Nd2Oz Sc2O3 Y203

/ 0.20  1.00  0.20 0.20  0.20

1500 pg+mL ! Fe; O3 0.12 0.86 0.15 0.17 0.18 0.18
3500 pgemL~ " ALOs  0.15  0.75  0.14 16 0.19 0.18
10 pg * mL™" Fe, O3 0.21 110 0.21 0.19  0.18
20 pg* mL™! AL Os 0.21 120 0.20 22 0.20 0.19
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ARV RS REE, S L T LR AN A TE R
E W BC & W TE I U8 A 2 Uk T i AR R R . — T
FPerp CaO+MgO S H/NT 50, WKL 1 135,

5~10 mL Z Z P LR — AN ORI FT LIRS . BESE 4R A .
TRUEH IR L PR S ad HE SECAR I B R AR B R R N R BR TR
B FE B A P — R R A
2.5 REHZMEHR

TEAS S oo A AR 2600 DN A8 R AUARHEVE . LARF I JC R
TR v DA R A R A S50 R O L AR L A U R ) 2 T
FEANA R R B 40 eSS F T X 28 OO 26 5E 20
Yo B3 AT 28 R o Al 22 B8 I 0 A AR R L 10 s
FURRME D 28 713 7 ik RO I8 TR IR, &5 R IR 4.0 SR Bl
AT LAAS . A EE T W SR P SRR - PR - TR A R T
Z&EO R IR ATTEEER T IR TR X
T T A RSB — R A SR . W AR R
iy S A W A N 1)

R4 BISKUHEEFE. BXRBMEHR
Table 4 Linear equation. correlation coefficient

and detection limit

P ‘ WX Rmm WET
N RUETE RH /% /%

La; O3 y=51.91x+0. 85 0.999 9 0.000 8 0.002 7
CeQ, y=28.35x+0.097 0.999 9 0.001 0 0.003 3
Prs O y=7.35x+0.22 0.999 9 0.001 2 0.004 0
Nd, O3 y=17.392x—0. 32 0.999 9 0.001 5 0.005 0
Sc, O3 y=176.63x—0.58 1. 000 O 0. 000 2 0. 000 5

Y, 05 y=22.40x—0.51 0.999 9 0. 000 2 0.

000 5
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T RSB0 7 o0t AR VR R P R £ os R OEAT I AE 6 K,
PRARPRAE 6 YT A7 I 58 i A4 A A o i 25 (RSD) [
G S A X S S B PO i o2 .7 v | R 1 N
S 58 v % R YRR HEAT TR S . AR AR . SR
5HATLLA Hh, DN 7E 45 5 0 AR X b i 22 (RSD, n=6)7E 2.5%
~T7.2% Z H, PR LE 85. 0% ~105. 0% Z 8], % W% 7 ik
HUBREETT RS = AR i 1 T

RS BEEMORERRBER(n=6)

Table 5 Precision and recovery rate tests of the method

i+ A RAE RSD bR WE MR Wk
A /mg /% /mg /mg /%
La;O4 0.038 3.5 0.020 0.058 102.5
CeO, 0. 085 3.2 0. 050 0.13 98.0
PrsOn 0.021 6.5 0.010 0. 030 92.7
Nd; O3 0.036 7.2 0.020 0. 053 85.0
Scz O3 0.034 2.5 0.020 0.054 100. 0
Y,0;3 0.032 3.1 0.020 0.053 105.0

2.7 Fikbext

¥ B2 5 1R Y ICP-MS X 75 Je A% p 19 7 - A4k
PEAT TR, IIRE SR (G 6) I, ICP-OES 45 ICP-MS
LI E S5 R A — B PIFHT7 ik ProOn Al Nd. O; 194
xR 2 AL 800, AT REJE i T 0 A B A 1 Dt PR 3 BOH A X
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R R HARH LA FIXT R 2ETE 2. 670 ~5.880%, %

A2 S 56 Ty v HL A A v 1 HE T 3 éijzf S78
x6 KEPFHLIEUUHNELR K S A AL B Bl R R RE B ORI 2 R R
Table 6 Analytical results of rare earth oxide in red mud BB EAMmILE TR, FfIH ICP-OES Il & R i+
WEdE La0;  CeO;  PrsOn Nd:0;  Se05 Y205 ALY o AR VEVE WO R R A TG, A o ) 2k 2 R AT

ICP-OES/% 0.0075 0.017 0.0041 0.0072 0.0068 0.006 3 7 A R L RS % RN A I 0 3 3 AL 4 T T 1 R
ICP-MS/% 0.0077  0.018 0.0045 0.0078 0.0066 0.006 1 m?%ﬁﬁﬁ%ﬁ%@ﬁ%%ﬁ%v Iﬁjﬁfﬁ'ﬁﬂ"]ﬁﬁ@@'{%ﬁ

MWREE 20T B8 0T R B0 ST e B TG % LR R B T 0 R

WO LW ZOURERIE . &S H W AR IR &P
A A Y DR A T
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Matrix Separation-Determination of Rare Earth Oxides in Bauxite by
Inductively Coupled Plasma-Atomic Emission Spectrometry

HU Xuan', CHENG Zi-hui'” , ZHANG Shu-chao®, SHI Lei*
1. Guobiao (Beijing) Testing &. Certification Co. , Ltd. , Beijing 100088, China
2. China National Quality Supervision and Inspection Center for Light Metal, Zhengzhou 450041, China

Abstract Extracting rare earth elements from hematite and developing high-value-added products can improve the comprehensive
utilization of mineral resources, inject resources into enterprises and promote the development of high and new technology. The
content of rare earth oxides in red mud is low (0.001 0 % ~0.050%), and there are many matrix elements such as aluminum
and iron in red mud. How to eliminate the interference of matrix elements in the determination of rare earth oxides is important.
The traditional acid dissolving methods can cause incomplete digestion of some elements, which are difficult to quantify
accurately and has a low recovery rate. In contrast, the alkali fusion methods can introduce a large amount of alkali flux and
cause serious matrix interferences, also block the atomizer at the same time. Red mud was melted with sodium hydroxide and
extracted with hot water. Triethanolamine solution was used to eliminate the matrix interferences of aluminum and iron, EDTA
disodium solution was used to complex with calcium, magnesium and other interfering elements, and rare earth hydroxide was
retained in the precipitation, precipitation was dissolved into the liquid to be tested by hydrochloric acid. Thus rare earth
elements were separated from fluxes and matrix elements. The experiment showed that the standard solution did not need matrix
matching, the linear correlation coefficients of the calibration curve were not smaller than 0. 999 9, and the detection limits were
0.000 2% ~0.001 5%. The relative standard deviations of rare earth oxides in the sample were between 2.5% and 7.2%,
recovery rates were between 85.0% and 105.0%; results of inductively coupled plasma mass spectrometry (ICP-MS) were

consistent with that of ICP-OES. ICP-OES realized the analysis of rare earth oxides in red mud in the future.

Keywords Red mud; Rare earth oxide; Sodium hydroxide; Matrix interference; Inductively coupled plasma optical

emission spectrometry
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