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PerkinElmer 24 7)) , R [A).0 55 fbds SLOiEi % =,
Mt IR R Ge. ANA TAES BN ICP i i by 2
1300 W, 5 B S i 0. 2 L/min, B HIK & 10.0
L/min, A0 0. 5 L/ming, @RGSR 40, il
UL, UL BE 25 A 3, A i 1.5 mL/min,

it FH T SRR W o0 55 S SIS o
1.2 bl 2 2845

e R B T0 R AR I A A VA W SE VR EE DRy 1000
pg/mL( 1 mol/L SR A 5T ) 570 R ARMERH & V5 I
(P EHERFER ) o

ZEMRK 22 Mili - Q B FAc e alifb R alif, iy
BHRIKE] 18 MQ - cm,

R (1.42 ¢/mL) , S FER (1. 16 g¢/mL) .
1.4 FESV TRANIIE

FREL 0. 0500 ~0. 1000 (#E5H5 % 0.01 mg) 501"
AR CRLAR /N T 74 wm) JRCE T F R BT
fiER M 1.5 mL AR A 1.0 mL SR, %5 3
VT AR R TR W T A A b, 4% 3R 1 B SRR A T AR
FE IR . Ve S O N RE , K %5 2 50. 0 mL
8¢ 100 mL BRI, HZRIRK @ A 2205, Ik
S E T ICP — OES il 7 (/& & &t 1Y B A
T AN [ RO B fe ) o

FUBREE BT IRIERRE 30 min J5, FHBRME AR
WS PEAT AR AL . DLBC I 89 28 (7 R I
R =B AR e, LA AR B 2
HESTACUERREZR , SR Ja X AE S R T A o A2 3
R BRI BE LA S I — PR AR i, XA 45
R IEFE

1 YD o iR
Table 1

The microwave decomposition conditions of niobium-

tantalum ore

PR EHIRIE(C) MR (min)  ZER(W)
1 130 15 1200
2 160 15 1200
3 190 25 1200

2 FRHHR
2.1 W7 ARE

RS FH o 0 1 R ot o S g i o 5B T
T AS A 2 ) R AP A P 2 ol e AN AR, K 2
— ol INGE Y | 2 AR 2 A R BRI IR T S AR R
FURE mURRE BRILI o DA R i BB AR AR 4 5
— AT ARG 70 SRR SR AERE , LW RO A 1

RS (12 ~24 A4 ) RORSE I, >k FH ek B R W8 &
WAPRIN T IRE I RE, LU Mo Bt PR AR 1 R
TR AR A — B (B R B S i R 5 MPa,
I e S HIRLIEE 200°C) |, BIEHR iy 1 ot T e 1 S50
3R T B R A BE ), ol JHE B B 1 X VA b o
T it R i o

OB BBA AR R T 2 4 i 8 e i &
LAEMPRLRIVE IS FERE SN, i 1 R AT T A 2
AENEBIPEHRIE M TSRS, S22
WL, B8 T 0 o M AR A M 45 4F 50 T 3R 1.
70 AP FE G AE 1 h NS T A3 i, T 3 P IR
U AR b AR T RE LRI, T EL
XA B GCIBSLAA  30 fIB AS A B U O3 A i 1Y
2 LA, BB A 5L 50 % A KA A S 2B, K
KEEwE T HEEH 1 43 B AR R 3 B 285 SR 1) B 8
2.2 iR R AR SR S s R

SR T R R A R 421y ICP — OES Fl ICP -
MS S , e AR T A PR E A il 2R A R RN R
OYFRIG AR R , 8 A Ja BT A E . BRI
S ST T R AN SRR AR (0 48 LR e T i
PR G WL AEAE, FI ] ICP - OES [if & 9 M2 & 4t
M E Rk AR 1 S AT LUK E 65%  F Rt
SR T 7 BRI W9 07 1 0 A 9 0 A R i, 74 T i
FRBRIAE R G ICP — OES 2 45 1) % &L, A 4L
MR T A R A J5T Fh AR S 7K S T s i EL M
SE 11 ]

5 90 BR A7 7E i, B A0 DU & TR S
([NbF, 1?7 ([ TaF, ]*7 ) FE1E , BN RRE M0 BRI, A
BB Ik T B I K

Nb,O; + 14HF < 2[ NbF, >~ +5H,0 +4H"

[NbF,]>” +H,0 <= [NbF,(OH) ]~ +H"* +F~

[NbF,(OH) >~ +H,0 < [NbF,(OH),]*” +H" +F~

[NbF(OH),]*” +H,0 = [Nb(OH),]*” +H* +F~

2[Nb(OH), ]~ +4H*<= Nb,0, | +9H,0

2[NbF,]*” +5H,0 < Nb,0, | + 10H* +14F~
2.3 [RHIESEE

HH TR FR AR T o 1) 5 1 AR, S e vk FH A
PR T = W A W A A HE it GBWO7185
PEATSCE . FREL 0. 1000 g ) GBWO7185 ¥/ 9 4,
Ho 3 AMRESITACS. 0 mL S48 + 1.0 mL f4R,3
AMHEEMAIA 2.5 mL Z#ER + 1.0 mL fi{2, 73 3 14~
FEMAMA 1.5 mL S(32 + 1.0 mL iR , TR IR
RAENGBCH N FE WA R 2 50 mL SRS
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$35 %

T Iz KR e A 2 20, Wi B 1 T ICP
- OES Jl5E . MESE R (3 2) RW], =M IRIF KR
AR AT AR G st A R BT 1, 8 P A 00 5 4 2R A
FAE— 2 (025 T8 3 SRR A I kA L R 3R 858 75
SFHER AT LR AR 1.5 mL SR + 1.0 mL
R R A i

2 ARSI T HME LR

Table 2 Analytical results of Nb and Ta under the different
acidity
5.0 mL SRR 2.5 mL S5 1.5 mL S5
GBWO7185 +1.0 mL fifjfg +1.0 mL fifjfz +1.0 mL fifjfg
PR
Nb Ta Nb Ta Nb Ta
3K 3792 85% 3733 8313 3733 8513

MRIENE | 3539 8803 3767 8518 3767 8518
(pg/s) 3701 8734 3665 8535 3665 8563

234
e T 3677 8711 312 8455 312 8531
(pe/g)
b 3635+70 8353 £164| 363570 8353 £164| 363570 8353 +164
(ng/g)
RSD(% ) 3.5 1.2 1.4 1.6 1.4 0.3
MRE(%)| 1.2 4.3 2.4 1.3 2.4 2.1

2.4 FREEEAS

S 3o 52 B 5 T S IR R i % 43 A AR 1 5
0, 43 SIFREL 50..0.100..0,200. 0 mg HORE S , 53511
A LS mL R 1. O mLL AR , S0 T A U 43 591
K E 05 25 50,0100 mL JREZ R L HIH
T 500 £, 1CP — OES Wl 1045 52 I 3¢ 3, 48 4 4 it
A i 235 SRR AR MR — 3

RPN 74 um (200 F ) AORE S, B
#1100 mg 0] DURIEBOURE(CFebE . A A28 e B,
FREE 25.00 mg BEAT LASZ AN (0 T RIEHR
FERRERAE , 7 H BRI R . SR Z5 - nT DA
7,127 1 AT DLAR 5.0 ~200.0 mg (8855,

3 PRk
Table 3 Effect of sample weight

. Nb, Os Ta, Oy
i e
(mg) 5 FRUETE W E{E FRUE(E
(peg/g) (peg/g) (pe/g) (peg/g)
50.0 5310 10314
100.0 5281 5200 = 100 10457 10200 +20
200.0 5258 10351

2.5 bedEh SN iERITIR
TR 1 mg/mL 4 H BTG R bR ERE &5 1 T
(1 mol/L SR i) B il e € 0 ~ 100 pg/mL

PR ER TR B RS HE T U o AR I 5 A ot 5 B 1) v A1
AT DAY ey o B OB IR B2 R 91 1207 VR U Y
Nb .Ta $r#fEZ& %4 0.0.1.0.5.0.10.0.20. 0.50.0
pe/mL, Jg GHEMETT FE 1A OC R AR T 0. 9999,
LR,

T At BR 2 FZ 07 AR = 10 Yl G 45
BB 3 A BRE IR 25 158, SR SR RO A5 PRI o
JETCER Nb PS4 1 269. 706 nm, J5 g4 H R
H'5.58 weg/g; Ta Tk i 4ifi 1< 240. 063 nm , J5 4
HFR K 5. 87 pe/g.

2.6 JjiERTE LR

VEFHAE EH AR HEY) 5t GBWOT154 (4HA™ 47) |
GBWO7155 (44 41) , LA KA VR &5 i A e B 7 A
T A bRUE BT GBWOT185 #EAT J5 v 1R 2 S5 4w .
T E L IR A FRE0.1000 g ) GBWO7154
GBWO07155 , GBWO7185, 43 %l in 1. 50 mL & & .
1.0 mL SR , FeOIBIH A A5 0 ks 1 H) E R &
25.0 mL,GBWO07154 .GBWO07155 % BEL3E 4 ICP -
OES M7 , & 544 = 1Y) GBWOT7185 IS WM B 1 1 f5
FIICP - OES W& . M3 4 S3Hr &5 Rk & , W (E
HB5 bR (A — 3

24 KB ERDE S

Table 4  Precision and accuracy tests of the method

. Nb,05 Ta,0s
LR —r—— —
grm |WEME FREE RSD AIXHREMEME FREE  RSD AIXHRE
(ne/e) (pg/e) (%) (%) |(we/e) (ng/g) (%) (%)
GBWO7ISA | 43.3 42.3x25 60 23 |89 8660 52 -3.0
CBWOTISS | 466 43030 6.1 84 | 684 7060 52 -23

GBWO7185 | 5288 5200 £100 3.7 1.7 1044 10200+20 1.9 2.4

T GBWO07154 ($H % 17 ) . GBWO7155 (§H ®"
) (048 LA FLBEAIR, 1T 0.0,0.50,1.0 pg/mL =
ST 1 0 3 25 AT T % o R AR 1 A o R )
(0.0,1.0,5.0,10.0,20.0 pg/mL) ., R T
I AR E A0 k8 2SR PRI 2 (o
FY TV 25 ), 7 A FE Y0 Y 7 e HE RO B 22 0
S ETRITINE . S5 R, 45 L3R 1 SRR %
R URER R G611 1CP — MS, A [ i A I 5 421
W) Li W Cu . Zn 50K .

3 bR

T BUA B PR AR S A8 AR AT, M
ICP — OES Z& 1 [ GE AL 3, AR L DI 2 A 2 119
PR, NI 5 SLIRERAH , (AT ik i
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AR I E 25 2R 5 i A A B )5 1CP - OES i
TE SR —EL

#5 AR 1CP - OES Jjkm g R bk
Table 5 A comparison of analytical results of Nb and Ta
determined by this method and alkali fusion method
Nb, O5 & & Ta, O5 &
Remgne | ADTE BURDTE MXE | D5k BUREOTE ARA
MWEE WEE e | WEE WEl R
(%) (%) (%) | (%) (%) (%)
1 7.6 7.82 -2.7 | 15.32 14.7 4.2
HE b 2 19.28  18.99 1.5 27.4 26.9 1.9
4 &5

ARWFTER HTUE BB A , AR, — A&
20 70 AR AL TERERE , U T TR ISR S I AR i
2 WU, AR TR R B At R e 5 HoA

TR R GE ICP - OES X #7045 & 70 Hr He 48
0435 T HCBCHAR Y SE R 25 2R, Nb, O & 3 [
42 ng/g ~19% ,Ta, O E LN 86 wg/g ~27% .

7 RS A IR 73 i e i AN L ZUR
PR , 7 RO 2 i B4 P C 1 i 0 SO BR R R S Y
ICP - OES & , fajft 1 7 fff i A, (A5 e pH 07 41
{ERZ YN (5w Vi D T G NI e ST A ¢ VB
JE, JEHIR TR T b L e AE A A 3 B AT, 3
M pe/s FARM AL PR

5 Z% K
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Preparation of Niobium-Tantalum Ore by Microwave Digestion and
Determination of Nb and Ta Using Inductively Coupled Plasma-Optimal
Emission Spectrometry with Hydrofluoric Acid-resistant System

MA Sheng-feng, WEN Hong-li, LI Bing, WANG Lei, ZHU Yun
( National Research Center for Geoanalysis, Beijing 100037, China)

Abstract; Niobium and tantalum in hydrofluoric acid to form a stable solution, niobium and tantalum content of
niobium tantalum ore can be determined accurately using inductively coupled plasma-optimal emission spectrometry
(ICP-OES) with hydrofluoric acid resistant system. This paper established the determination method of Nb and Ta
in niobium-tantalum ore, by using modular small tank, multi digestion tank assembly (70 /group) of microwave
digestion mode, and hydrofluoric acid resistant system of ICP-OES. This method reduced sample dissolution time of
Nb and Ta, from 48 hours to 1 hour, and hydrofluoric acid medium could avoid the hydrolysis of high content Nb
and Ta in low acid concentration media. The method detection limit of Nb is 5.58 g/g, and the detection limit of
Ta is 5.87 g/g. The method is used to determine Nb-Ta concentrate, and the result is consistent with alkali-melting
process. This method could be used to determine whether high-grade or low-grade niobium tantalum ore. The main
advantage of this method is accurate for high-grade niobium-tantalum ore.

Key words: niobium-tantalum ore; niobium; tantalum; microwave melting; Inductively Coupled Plasma-Optimal

Emission Spectrometry; hydrofluoric acid-resistant system



