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Determination of Tantalum in Tantalum Furnace Ash by Method of
Microwave Digestion and ICP-OES Standard Addition

LUO Ce, LI Jian, BAI Huan—huan, LEI Xiao-yan
(BaoT: Group Co Lid, Baoji 721014, Shaanxi China)

Abstract: The tantalum furnace ash was dissolved by microwave digestion with hydrofluoric acid and nitric acid medium,

and the samples were prepared after separation and dilution. A semi quantitative analysis was used to analyze the sample

solutions, ensuring the preparation of calibration solutions to be suit for the amount of tantalum, and a series of calibration

solutions were also prepared. Ta 240. 063 nm was the selected as the analytical spectral line, and the standard addition

method was used to remove the matrix effect, and then the contents of tantalum in tantalum ashes were determined by

inductively coupled plasma emission spectrometry (ICP=OES). The results showed that the linear correlation coefficients of

the standard curves were over 0.999, and the relative standard deviations (RSDs, n=7) were less than 0. 50% with a

recovery of 94.6% ~107.9% .
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1.1 UBRIESH

MWS—4 RIfA 3 T #4375 [ BERGHOF /2 .
OPTIMA-4300V Y H1 B A 55 5 T &k SOk,
XE PE AR, TAESELRF Y% 1300 W; 551
U 15 L/min 5B AL 0. 2 L/min; 55 {28 Ui
H0.60 L/min; WE I 15 mm; 8GR H 1.5 ml/

min ; B EIA B 3 2 ~ 10 s BB 3 IR
1.2 KFS5H#E

AR (p=1.14 g/mL, BHLL) ; il (p=1.42
g/mL f4%4l) ; Ta Nb W Mo ,Cu Fe Si Cr Ni Al
Mn Ti Zr b5 6 & % (Y98 1. 00 mg/mL, £4 &
Merck 7 &), AR 4530 56 75 227 B S5 (8 A ) 5 18 K
(EBTFK,18.2 MQ - cm).
1.3 HRARNAE

FREL0.50 g 480K RS2 0. 000 1 g) Tk
T #E ( DAK100) H, KA 5 mL H,0.5 mL
HF 2.5 mL HNO, , R Z1 5 7 I 47 508 i i 2, 4%
1R G. R RS R R 2=
T H R R FRE B0 O 8 2T IS e AL 500 mL
SR Z RO, KRB 20 IR AT, 43S mL iR
W T 100 mL SRS REI T #M I 1 mL HE A1 1 mL
HNO, , FHZK i B ZE 2 1 IR S 5.
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Table 1 Program of microware digestion

M AR IR/ C FLAT ]/ min YHIRE/C AR} ]/ min BRIE/kW
1 i 3 140 3 0.5
2 140 5 170 35 0.5
3 170 5 100 5 0.5

1.4 KEMZISH

YB3 AR SA WA 5 mL T3 4~ 100 mL 8k}
FEIH ¥4I 1 mL HF F1 1 mL HNO, , 435144
INAAE S FHRF Ta & — = S A5HRBERY Ta Arife
VW, 7K AR R 2R 20 1 VR ST, B [ A it Y5 8 ) 53k
M2 M. 1€ ICP-0ES AR XK 25 (1 AR R
PEATINE | 2 A T Hh 2.

2 HRSHE

2.1 TG E

SRMISCER A A IR R, T
TEAY %% | YE#% Ta 240. 063, Ta 233. 198 Fil Ta
226.230 nm 3 F50HTIE L o TR X 3 Ak
LT E. 2 PIECH] 10 mg/L Ta BAFRISIE AN 1.0
mg/L. Nb.0. 1 mg/LL W, Mo, Cu,Fe Si, Cr, Ni, Al,
Mn Ti Zr(ZHY K AT REAEAE M 24 T 2 ) 1Y AR
TR, TEAER By BT 3 SR R AL HEA TR , 345 4%
TCRIEST T RELRAL GG L. X565 b i TR

BLAMHTEE S 26 W | Ta 240. 063 nm LR ¥R 2 Nb |
W Mo %524 ioe R T4, M E, RS A E.
R e Ta 240. 063 nm N/ HriG Lk, 75 5 550 9
9°0.025 .-0.030 nm.
2.2 HRBAMBEHETIENERE
BEANYES T — e R bl , T ¥ T S 98U R 1R 114 TR
FRiRZ . B TR RN 52 4% AHE o R 45 TR
SRR FIVA R I AR TS Rt R A BRI A o
G T A AR R T B A A R R L AT
DLSE AR RAE I R G BE ) DR I R AR 7 e o
FEAA . A R R, AR A B
E 23 A AHE 5 A L Ak B R, S 30
GE AR 225K, I e $% 0. 50 g FREER, 76 AR IE
fRFVERFTEE TR A4S mL FBEZE 100 mL A9
P DARRAR LM AR i b Ta M9 E L. i T3 )
TRFERE , TCIE DRI S 2R T S A R EE |, Ta
FAATREK M. SCHR[12] 3R 1% HF+1% HNO,
(V/V)Jrfirh Ta RERREAFAE. R TAEEL T 1%
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Fig.1 Variation of Tantalum intensity in sample solution
with 1%HF and 1%HNO,( V/V) within 12 h

K1 EW,Ta JILRAE 1% HF+1% HNO,(V/V)
AT AT AR E AR AE. PR AE 45 FF A TR, R
B 7 U 5 mL BEE AN T mLHF F1 1 mLHNO,
(197735 AR MR o P RO IR JE | W DR B 4 i I
W Ta JUER REFRE fETE.
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AR5 B v R H UL ARSI T A 3 A B T AR
Mgkt (WARIMRIE) NBREFIBRHEIN A, 7ETC
A5 TR AR i SR R — 3500 A VA VS TR ST 7 e B s
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BRI R A TAL 1, DL B I 2 A v A B
() FEAR RN
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PRI AT L R | s it (9 22 /0% e ¢

5 285 FAFAE— 2 R, — A B R TR e 2 55
B — = =ErE™ . BT T2 a2
S NI Ob e R B i 22 SR, B S R
FEfL P Ta & 8 2 AP R BRI — AR, 76
T ol A T T 0L X A AR i o Ta 5 B R TP
0. BDEETE 1% HF+19% HNO,(V/V) #KAr
BRI 10 me/L B9 Ta AW, R TAEM £
BEPIE ICP-0ES | T Ta 240. 063 nm b, %FFE A
WA E e A5 8 Ta B RE &= (Idh
A). SRIGTEES T FIMAR S T A 2A 3A & &
[ Ta ARG IR, DA AR TIEAS E VA W BC i B Ta A0 A
AE , A TAE IR KA, B O 2
2h B UER.
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Table 2 Linear equation and linear correlation coefficient

Pl ey MR L
1 y=694. 12x+21 170.56 0.999 3
2 y=694.21x+26 230. 67 0.999 6
3 y=694.07x+27 528.86 0.999 5

2 FeW e A0 R v it e e 3 7E 0,999 LA
e DR I 2P R T A K
2.6 HmaHEREEE. R ERRE

Fie B0 7 1 B e iR 25 4, % 3 R
JRFE S TR AR S fE R AT T AT TR % R A
IR S, 25 R a3k 3 rg).

R3 HRNEFZEERE(n=7) MMREEIKEER

Table 3 Results of sample determination, precision test and recovery test %
R I o -4 AR A S e
% I I I I
1 60.49, 60.61,60.21, 60.43, 60.58, 60.76, 60.34 60.49 0.30 10.00 71.07 105.8
2 75.45, 75.36,75.95, 75.81, 75.59, 75.22, 75.67 75.58 0.35 10.00 85.04 94.6
3 79.45,78.95, 79.32, 79.14, 79.81, 79.08, 79.56 79.33 0.38 10.00 90. 12 107.9
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