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HL RS O 55 29 TR SHE BN i 0™ b i =48
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(1. f3GF LRFFEBE, 5 433k 014030,

2. FiEih 4 B AE R E R TS L, ISR A3k 014030,
3. AR A2 b, ISRl f03k 014030)

WE: BAKLIT B FOERLE, BITRA BB EF B TR
# % (ICP — AES) AR B FeAx EAE X M T 5 6 ¥ 69485, sF Ak P 4eug =
ORAKRER —ROE X Bh LT Mk, BELPHHEENX
LB Je | ) B0 BUSARE R MM AB NI P AT R T, AR
T BRI R AT, SR BR LG A ICP — AES R 2 4 £ 5 & F 45 AL O,,
B EAAETTHRERLIASSR P OH LT E RGN E &4 " F
89 T, 3R TR A B B th L R T8, A SO AR T A2 F R
FRAABRREBEX,HRT R o202 ea, FiEk By 0.021 ~
0.035 mg/g, M ZEE A 0.50% ~8.00% , 4% % FE(RSD) <7.1% , R
R4 60 S RAT AT MR AL 0 F BBk R 2 RAAARM . 7 %
A MR LFTEE T AT P SR EHFR S,

S-3400 x1.00k SE

KR : HL7 6, Z8N4; WIS, BEAEESF B T RS LG

hE4SEE: P618.7; 0614.31; 0657.31

TR E AR L PRI R, AR L
PRI 80% o R LA T VA B A AR S L A
Z R X T S A T e R X A IR A T
B B A AR K s AR RICR BRI,
XHGSEHNAHR T AR AR R e | o
B 52 s 8 R A S X T AR P AR A
FEENEFE L BT, MET G PR A
SR EDTA ik X S5 P A
B FERHS , T RORAR, XE LA 2 H A e Rk
SR B EESR  HA  T ERJRR T
(ICP - AES) W % 6 7 4R T — SR I 3
PRVCTE A7 A TN A | 24 A e e AR AR, 00 A
—E [ R BRI, HLER IR AR A 28 1 A R A
FE i B e A4 12 17 5 A o il 6 R DS B

R L O WA RO R, B A
SRR Z SR P AT S B B 2, A BT TR
VAR MDY JEG HIORE 8 5 AV WP R EA TR A o B
ICP — AES J3Afr A7 1 TR t, 4 SCR R Bl 2 Ak 3
FE &b, LABE A 25 10 7 08 BR AR A iR 1o R Sk

Wi BEER: 2012 -10 -12; #5Z HER: 2013 -01 -24

SCERARIRES: B

XHRAIIE T, FEAR 7Ok B0 R ER . AR Y
WO B 2 R ($h03) R W, AT
LA, XF I 5 9 52, 8 S R P R A% 1 1 A
PRB IR IE PR 1 AR 25 1 I E A2 5, s 1 ICP —
AES SEM L4741 AL Oy B i iy o3 5 ik

1 SEURs
L1 SRR TIESE

T25ES A A % H UL AF B T RO AL (35
Varian 24 H]) o AU TAESAF SN2 1.1 kW,
#HA W= 0.72 L/min, fiiBh’ K72 0.5 L/min, 25
FE P 15 L/min, LI & 10 mm,
1.2 brifkiai b 3225405

La,Ce .Pr Nd,Sm Eu,Gd,Th Dy Ho Er Tm,
Yb.Lu, Y, Ca, Mg, Fe, Mn, Ni, P, Th #5 #fE i ¥
(50 pg/mL) , AL FRIE W (1. 0 mg/mL) : $%4 KL 7
L

LA A AR (30% ) L Eh R
(R B R4E) o

TEEEIIT: XIBEAS, M TR, AR 47001 . E-mail: 12q1232484@ 126. com,,
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1.3 SEusJiik

(1) RV T i 25 IR EBGUEL 0. 5000 g T Tt
JEEIMA 4 ¢ SEAFIERITR b FES B35 1 g
A AN AR AL KK SY BT Sk, 750 °C 5 il
7 min, B R AT EZ R, B E TEA 2 70 mL
K1 300 mL 2 PUFE A BEAR I FE L, LUK Pk
S I E W BUR A B L RS & 100 mL
R R, DK ESR IR B2 mL JLi T
e A 249 30 mL 20% LR (1) 100 mL B, findh
Lk IR H, A5 % 50 mL 5% 100 mL 255,
PIKESS IS

(2) B V85 1D TC 1) < 85 B s M VS YRR R 66 4R
RN 0.1.2.5 ne/mL, HEREE N 2% HIERR .

(3)ICP — AES U5 + b5 330RF V5 T 5 A v T T
B T 5 B T O

2 AR5
2.1 SyfRREN T LY
2,11 IR R AR (1 8

o £ 40 i PR 2, i AR A T A7 AR A
Bk, (i FLRBR A 0 AR A ARSI , A A
W o A SCR IR 125, X JLEH - 4 R 43
FAAH + 1 A AL T TS0C IR RL IR B + B R
(B 20 1) F 950°CHA Rl it , sEAT 3 HEAHG b
A M RAR DL 1o AR WER ALl + T
PEHAT T50CH RRE f , 2 20 i A 17 I 0
MRETT R

# 1 BRI RE

Table 1  Choice of alkali dissolution flux
AL A R S
3k e e
Py 55 AR (i)
s 15 5% AR (KE)

2.1.2  JEFIEC LAY R S 56

I3 BISR ARV BE L 1 SRk + o kil o i
A B0, 5 L W A R R R R O, SE5G
SEIRULE 2, ATRIC EE 5 700 AR &, B E AR
(A S (B AR AT, L R 48 B AR R
PR R C e DA AR A i + ki (4 g +2 g)
BT,
2.1.3 GBS IR TS

P IR G P 8 4 . A R O RS U8

W, PR B 8, P PR e TR S ~ 6 1K,
FHRICUE . 26 PR K AR B Ve B B E &
TR, T WEBAFIER, IR, 2 2,
Mo XF L SR EE R WA 3, PRI TT G400 5E 45 R 1 A1
XiRZE <10% 5 T UELE A0 L8, HARA T i g
PRI . A SRS P55

2 FEFIRLLENY RS
Table 2 Effect of flux ratio

LA + 23 i E B

/(AL O,) /%
AL BCLL p(AD/(pg-mL-) 2 3)/ %
S5g+lg 0.007 2.03
5g+2¢g 0.007 2.04
4g+lg 0.007 2.00
4g+2¢ 0.007 2.08
%3 AR
Table 3  Choice of filter conditions w(ALO,)/%
X Bl B, A IRV BT,
Rl — ‘H $¢%€A;ﬁ%(cp
B Rk B Bt u@mi 'l
ALOSE R ALO s ALOsIIETRE
3k 0.40 0.02 0.45
i 1. 47 0.07 1.62
AJE A7 4.12 0.05 4.34
BRI 1.90 0.10 2.09

2.1.4 68 BT I AR e

o b T B 5 I, 0 e R T
AT T SR T TTTE X 40 A W B ], S 38 25 2R
WA SRBEER AL B fe b, AW
LT X B A 5 R e 5 S 8 R 15 1% 98 o 346 o, 1%
PR BR G FCRRWI . R 1 h 22 AR A I BR ] 2220
DRLE i 70 5 ), PO L TR B2/ T 1 b 7 B
ME o

4 JRERRIGERE

Table 4  Choice of standing time w( ALO,) /%
WCEI ] S R RS | A BN AR AR R
t/h AL O, I 5E (K t/h Al O 3 5

0 2.09 1.0 1.97
0.25 2.07 2.0 1.81
0.50 2.09 3.0 1.69
0.75 2.00 24.0 1.50

2.2 PriEkmbigsE
SR A 45 B3 - OGR4I 2 B it - AL O, 1
T, FIERNE T MR, KR E R R U T
LIS A R e A 0 BT 42, AR Uk 3 W 4
309.2 nm 308.2 nm 237.3 nm 394.4 nm 396.1 nm,
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2.3 AT EN ISR

¥ La,Ce,Pr.Nd,Sm,Eu,Gd,Th, Dy, Ho, Er,
Tm.Yb . Lu.Y Ca Mg .Fe Mn Ni ThO, P ZEFr Ul
W H 50 pg/mL) 1E45 73 B i 2k EdEAT 61
i RS T R B TR & (TR DARF I T
R TR 10%3T) , LB gi RN L S (-7 R T+
Po) o B R WIAE SR i 18 1Y R BN 2 i £ b, W
T AR TR L OTER M ARSI
B, HAR A R 1 SRS R A TR
Z b Bt A R SRS 2% S5 8% TR
8144 308.2 nm 237.3 nm 394.4 nm 396.1 nm AbFH

AR FRE 16 DUAN TR, HE PSRN A 1 R Tt ANEE
S U R 25 R e R I il A1 00, 45 3] B 1A
RO AEIE R
2.5 JiIEKEN FERIETE

TREPARES 1 1L O R M 2 R s i il 22
s, B 3s KRR, 30s il T ER, s WAk 7. 52
RRIRRIA AT A R 0. 021 ~0. 035 mg/g,
AL AL A P FIRHIR 8 20 AT 2K

# 6 IEMB
Table 6 Matrix effect

T, B AR I o R, B S A TS DA 3 Wty A MR E T
BB A TR AL A AR TG K& FEERIE L AMRRES % SRAMRRE 10 £ SR4MHERE 20 fif
TEL R E N R A SCGERB NS E ik . a3k 0.78 0.91 0.95
308.2 nm.309.2 nm.237.3 nm.396. 1 nm, P 0.82 0.92 0.95
MR 0.85 0.91 0.96
G 0.81 0.91 0.95
5 AP RNTITL
Table 5 Interference test of co-existing ions £7  JiENE PR
WK THICERE/ % Table 7 Detection limits of the method
A/im  Ca Mg Fe  Mn Th P Ni SR Rl PERIR SRR
308.2 - - 40 32 0.61 - 89 A/nm s/(mg-g ') 3s/(mg-g ') 30s/(mg-g™")
309.2 - B 40 36 B - 89 308.2 0.012 0.035 0.35
237.3 20 25 - 8 - - - 309.2 0. 0096 0.029 0.29
394.4 26 80 10 64 - - 23 237.3 0.011 0.034 0.34
3%.1 40 — 70 20 — - - 396. 1 0.0070 0.021 0.21
T FHICH R/ %
A/nm La Ce Pr Nd Sm Eu Gd Th 2.6 ﬁi{*ﬁ%g
382 - - 0 3 - 50 04 L5 Ve AL A A R 0 Chnds, BR A
W.2m s s 0 e 2SS0 4L | mg/mL ) ALBRIERD A1 = 6
237.3 - - 2 48 5 36 - - - L= 11 PR A
s s 0 os i el B RFAASCATIT BT 11 YCRATIE ALO, &
396.1 - 17 2 3 - - 21 25 L AR L 8, RS (RSD) /NF7.1%
VXX FHmE R %
Anm Dy Ho Er  Tm  Yb Lu Y # 8 JiEREE
308.2 - - 0 21 50 - _ Table 8 Precision tests of the method
309.2 36 6 32 - - 13 36 S, w(AL0;)/%
237.3 - 14 - 23 - - 45 ?ﬁfﬁr\a 2 RSD/%
' GELLES 1LYl fi P
394.4 - 13 - - - _ _
396.1 25 16 _ _ - _ _ N 0.51 0.48 0.46 0.44 0.42 0.49
BRI 47 0.48 0.45 0.42 0.41 0.457 7.1
2 bk I 1.67 1.62 1.71 1.74 1.79 1.59
2.4 %ﬁ&fﬁlﬂﬂ'ﬂ&ﬂi R | i) 159 1.69 1.60 1.69 1.79 1.680 4.4
o T 2 5, UE W & K R 7 Sl , A8 3
o A LS R R & o . o g e e R W 4.35 4.34 4.38 4.24 4.24 435,
SEER AT BIRRRE S5 A5 10 4% .20 5, B EI0 A 45 2 H 1 - :

77 P RR AR [T 158 0, 00 Ao A A0 N A T P

To 2R 6 AL R IARAIE R T TR

VORI BE A2 BEA (03 Bl ) R B W, DR 1 0

VAR e AR LR /DN, AN S MR R U 1

OUT AR SCEFERR IR BER T 10 475 1 BRI AE 1
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4.30 4.29 4.33 4.21 4.38

2.7 JiiBERRESELS

K2 M 20 A B SR T ICP - AES 35 5 {2
FEEIATINE , PR 0 BREE R EEA ) & A
XHWZENTF 4% (HFE9) .
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9 JTiEA IR
Table 9  Comparison of analytical results of Al,O; by analytical

methods
R Al w(ALO;)/%
v e AT R 25/ %
FEam RN ICP - AES 3 fh2a ik
MEA 4.310 4.280 0.70
£33 5" 0.457 0.472 -3.18
PO g ) 1.680 1.697 1.00

3 44k

T 0 2 R X AR S T T A
() TR TC R 193 Bk TCP — AES 33 <
T AL O, i L AR SORERE B 43 T
VBT B ) A PE AT T 5% SE B TR S PR
Gy B A TC TR s P48, SR AE S s T
BOEWR AT SE 52 TR A S B S, AR SR T 3
AR TE AR T I T R AR Yo < BRI

ASCR FH B 43 BT 4l B4 B T Aok
A0, X T E T PR ATE A P — I
B . AR S AR, SR 4 BE ICP — AES ]
SER 0T AL Oy, I R B SRR — 2,
{ELHL B2 B3R AR 2 I A2 RIS

4 SE R
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Determination of Aluminum Oxide in Rare Earth Ore by Inductively
Coupled Plasma-Atomic Emission Spectrometry

LIU Xiao-jie'* , LI Yu-Mei'* , LIU Li-jing’

(1. Baotou Research Institute of Rare Earths, Baotou 014030, China;
2. National Engineering Centre of Rare Earth Metallurgy and Function Materials, Baotou 014030, China;
3. Department of Chemistry, Baotou Teachers College, Baotou 014030, China)

Abstract: The element Al is determined frequently in rare earth ore since Al is a common impurity element in this
ore. At present, the Inductively Coupled Plasma-Atomic Emission Spectrometric ( ICP-AES) method, which has
certain requirements of the Al blank and the matrix concentration, is used to determine the content of Al in ore with
a matrix matching calibration. Because Al has complicated patterns in many kinds of rare earth ores, it is difficult
to dissolve Al completely into solution for determination by a routine acid-leaching method. In this paper, a new
method is described, whereby the sample is digested by alkali fusion and the filtrate acidulated before the content
Al in rare earth ore is determined by ICP-AES. The effect of spectrum interferences of REEs and Th on the Al was
studied. The detection limit was reduced effectively by eliminating the interferences of coexisting elements. The
matrix correction mode was undertaken to eliminate the salt influence. The determination limit of the method was
from 0. 021 mg/g to 0. 035 mg/g and the determination content range was from 0.50 % to 8.00% . The RSD was
less than 7. 1% . The result of the samples with the presented method is consistent with the volumetric method. The
method is fast with a wide measuring range and extremely high precision.

Key words: rare earth ore; aluminum oxide; alkali fusion; Inductively Coupled Plasma-Atomic Emission

Spectrometry
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