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Table 1 ~ The melting and boiling point of niobium, tantalum

and its compounds

PepH M A o
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Nb 2468 4742 Ta 2996 5425
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kV B2 31 0C IR BRI T, LB I H N 66. 4
x107° em®/(s » V), 7E 2.5 min N 58 A8 EH 4 5,
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FEFEEJE CEER I AR T R 5K T, P2
T EARE,
2.1.2 THERIHEBR

ICP — OES 353 & HE FngH i, FAr 4l o (roeis+
PRI, 2 38 O 1 ] . 48 309. 418 nm
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PR KA EH ICP - MS B H , B4 2 fi A ik — 4k
KA T IR R 25,200 me/L FLAE AL AT
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G200 R b T I, B VIR
A AR 2 ] 1 76 2, 105 Tn 9 s e
BRI 4B S FITRRIE AT B, T R L A
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2.3 X HESOLEIk L

XRF 0 52 58 6HL 0 01 45 76 T 3 FEL 5 6 26 O
SRBTRRBEHE I L. A A bR L 4
B AR A5 AR — B, B PR N, SR B
o 2O B 05 e T 722 181 1 1 o 2
XRF 2 ) 55 [l 2 4 B 4 b B0 A7 J 08 [
ST T 57 bl 2, o A, —
B Ty VSR 5 PR A 46 I,
R MR R B M B 2 XRE 4300 2 7
HgR e (HIX AT AR AT ICP - MS, K 1]
RRVECL AT B T A AR f i, 5% B i 2
S AR A B T A 2 DU TR S R
YT RE 1 42— S T Y , FERRIOR ]
e BRI 5 165 40 3 T SR L 0 I
o4 UL P25 4 = S ) A YR A B
B0 BT MR 5 P AT B R
BT, SR A A i (e BR s + =
) 55 5 0 R B 5t — L, R I 5
PR LA AT IR B 46 26 P — SR HE 0
TRCHRE SRR TR o R R
VTR (A BT, L 46 AT 3 7
BEEB. 2 RE TS R R R AL 3
P SR B T L 2000 6 I 5 7
R A R T

2 G (28 P B RIBRE 0 I 169 B 360, XRF 35
5 U TRE S P B R 22, (R T SR
TGRS % o BHBE B A0 RE S, 10 LiF420 Gk,
SEPE Ta Ko FERLOAMHTEE , M HREERT Tt ™ Xt
T R A B A I i 2 A FL
REFLEE T AR, B2 R BT B8 1
XS 3 O A DU O 15 ) 4
FH R, b T B A T A a2
L7 8 B 1 40 0 5% — S S b 0 A 38 T
A S5 FFRE XRE V20055 i B 5 o 40 3 T
BUKE 2P SRS E P 5 P R S S R 0 )

Ji, A AE T AL — 4 T4 A B N T AR
FE, FHE R —BhrUEY) s & N TR f AR RE 2 7 ge
TR A FRRAERS R TR B A5 R
B IE TR B T ASARSON, Wy AR R F v il i
N b SRRt A AR A HE PR TSR B 1.5 peg/g Nb
4.0 pg/g Ta!™ o HFH FAT AR EC KIS ER 1k
SERERHT T SR AL AR AR 24 Ao B
KR R - X 2286k i) (DZ/T 0279. 1—
2016) Hr, eI E FRR M 6 ng/g (I 7 AN
BH) o 8 R IR E A A i AR, A PR R S )
2.43 pg/g Nb #110. 8 ng/g Ta, i TR FCH Bt
(FESh SIERI TR Lo 10 5) I, Hid g miE
JEFAIHR S o (HJR, ZESCPR T AR T 10 ne/s 1
BB, 2R XREF SARMEAER I AE .
2.4 HAhJiik

27 ROk (CL) W E R AR , 2 5L T 48 R X
Pl 2 o U 28 00 sk () 22 S S B A K O Bl i O
(FD) EREE R 5422 k685 A, v DUA ROt 3 &
MR FORS B o FEBRPE A T2, F8 A X 4 K
W — AL E - AR R O O 7 A B R T
HIER, B2 R R AEE T, FIFH T
AR B TR T R W E Nb iy 7 At BR A
0. 03 pg/mL, il 5 Ta AY J5 3% K 1 BR A 0. 04
we/mL Y AT - Kalman S8 1621 REF 5
W WA BURMT R RARIR A R 6N 2R R, 94 B
I HE AR ARV B, DADCTE 43 25 R AR R EDTA R T
P, T LA TR] S DRl 00 5 e SRR i v 0 R AR

H I A 2 T (NAA) & — T 850 A% 7 B
A, B R R SRR S A R
WRE R O R TR A OO AR AR I A R AR BN
X TG IS BT H R o 5 1k 4
Hr(ENAA) 11 53 85 B FUKG % 1 3 55 , Dampare 25"
FARBRAGHN (B, C) fESR R F ot Y, e P48 I v 5T
LBEE )N 871 keV Fl1 172 keV, if FH ENAA 3]
FE TP e VL R R BN T 5% %
TCHRHATRE AL A BEFI T4 48 IE . El - Taher ™
F G 7% Ak 43 BT AR (INAA ) 32 48 B 25
A AR EE ST R, pE PR R IR s R 7 x 10"
n/(em® « s) R GE BB y SHERRE BRI = =
1221 keV , ¥ H PR &AL F] 2.2 png/g Nb f10. 11 ug/g
Ta, M E S FRILT- LT A Fis ek
£ B, AR, BRI

SR R A A A S AL B N S AT
PR RERENFIL B TR 2,

J— 5 N
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Table 2 Summary of important contents of various samples preparation methods and analytical techniques
s e X
;ﬂi; P ;Z B dh AL EEAH A i
SRE — TER A A 5 ek Y -0 _9E _ EA) -5 - LA ILEm
o - COL SRR — AHER 73 M R i, SR AH 2 80 AH %}EFfE? Aig(S -2 ﬂ‘ttlﬂr%‘fh) 5 LRBEEEW (7]
(AT - AR =JC R AR R A A
BaEW K, Pe() -2 - [2 - (5 - Rmmk) — %] -5 - —Z&ER
e COL — fi fif e, 5 8
L s v SR - A BRAE iR eavies . e o
ERIR - BHIR — WL ER S AT it 8 %0 T A1 TR
8 it G 4 COL  FW4RML, pH 2 ~3,7E EDTA F#7E T,  Nb - FILFOGMI B AR, 76 510 nm A E [9]
0.1 mol/L ZIE-FEFER Nb 4385 T4
KB CI - G A 7S e SE Ik nE R R, R K L Bl
e 41 Il COL  &5IR - $hIR - fNIR — FFR 7 i Ae i H SARHEI A G RE s, 8545 Origing. S 84, A 50se [15]
MR T G B T e n)
TERER B — 4 A B Rl O3 A R
il Fap oy CoL ERE AR U (| TAER A 32
e WAESHEA - BT A B PSR A 32
T ERER B - AU AR AL BN Rl O3 AR
| Fep Ry COL £~ Triton X100 — T 3% FF 0 5 ( fh & 33
% - SRS ‘ TR ERA [33]
FTCIE 2 A B (50 wm x 30 cm, AR SE 8.5 cm)
5y B A, 10 mmol/L A A AL A A 35 mmol/L 2 R BE
O TR CE  #=HlEw pH =12 &£h SRR, 747 B H e 16 KV IRLEE 31 0°C |l 45/ [38]
Sy ESHEH . FH0.085 mmol/L fy 1,5 - Z8 IR ELE N AR,
TEP 211 nm FHE0 2 HE AN
~ i Twe e o i o P 2L SR s 4 ]
o i+ 1CP _ OFS %Léﬂﬁéz ﬁﬁ@aﬁ?ﬁ?#um&%aﬂﬁ&ﬁﬁ HEH1 309. 418 nm VE4F BT £k, AR 45 & PR A4H, A [10]
Ko TULREST BTG IR R IR Ak &
R SR R D R [ 5 5% A58 U 25 8 e T o3k o 42 AR A0
4 4 ICP - OES filfii: — B2tk & "
e % P KR — BEARS3 fAFE i T [11]
LI A UL TE 425 ~475°C T RIBE, & iR
W MG ICP - OES SUSER - BRRRSMIRE FRa T ABRER 1 TR SRR
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Highlights

The applicability and limitation of a variety of pre-treatment technologies for niobium and tantalum were

systematically analyzed, such as acid dissolution, and alkali fusion.

* The application status of modern testing techniques such as ICP-OES, ICP-MS, XRF, and Neutron Activation

Analysis in niobium and tantalum analysis were comprehensively reviewed.

The development trend of niobium and tantalum analysis was prospected.

Abstract: As strategic emerging mineral
resources supported by the state, niobium and
tantalum are the functional and structural
materials needed for the development of
emerging industries. Therefore, conducting

research on the determination of niobium and

tantalum in related materials is of great

significance.  Unfortunately, niobium and

tantalum have similar physical and chemical Pre-treatment _ Analysis techniques
properties, making it difficult to separate T
them. H th to hydrat * 1CPOFS
em. However, they are easy to hydrate. S o ICPMS
Geological samples are difficult to be  Decomposition Separation and enrichment e XRF
decomposed, thus the determination of ‘ _ + Organic solvent + CL
L * Acid solution « NAA
niobium and tantalum has always been a Fusi extractiom
¢ Fusion
difficult  issue. = Sample  pre-treatment * lon exchange
technology and modern analytical techniques 7 Electrothermal
vaporization

are reviewed in this paper. Sample pre- « Capillary electroporesis
treatment is the key step for niobium and

tantalum analysis, therefore a suitable

sample digestion and preconcentration method combined with analytical methods and sample characteristics is the
premise of accurate determination of niobium and tantalum. Instrument analysis is the mainstream of modern
analytical technology. Inductively Coupled Plasma-Optical Emission Spectrometry ( ICP-OES) and Inductively
Coupled Plasma-Mass Spectrometry (ICP-MS) are the most widely used methods for the determination of niobium
and tantalum, but it is necessary to solve problems such as coexisting component interference, matrix effects and
salt influence. Laser Ablation (LA ), X-ray Fluorescence Spectrometry ( XRF) , and Neutron Activation Analysis
(NAA) are the development direction of tantalum and niobium analysis, due to the fact that they avoid the
complicated sample pre-treatment and addition of impurities by solid sample introduction.

Key words: niobium; tantalum; sample preparation methods; Inductively Coupled Plasma-Optical Emission

Spectrometry/Mass Spectrometry; X-ray Fluorescence Spectrometry; Neutron Activation Analysis



