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Pretreatment Method for the Determination of Trace Fluoride,
Chloride and Sulfate in Tantalum Pentoxide and
Columbium Pentoxide by Ion Chromatography

LIU Xiao, TENG Man, CAI Ya-qi* , MOU Shi-fen
( State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for
Eco-Environmental Science, Chinese Academy of Sciences, Beijing 100085, China )

Abstract : The present paper introduces a method in which tantalum pentoxide and columbium pentoxide samples
pretreated by calcining with NaOH in Muffle, extracting and diluting by DI water, passing sample solution
through OnGuard II H cartridges and 0. 22 pm micropore nylon filtration membranes followed by separating ana-
lytes with ion chromatography and detecting trace anions by suppressed conductivity detector. The detection lim-
its ( s/N =3 ) of the method for fluoride, chloride and sulfate are from 0. 15 pg/g to 0.70 we/g ( calculated by
the concentrations in solid samples ) or from 0. 136 pg/L to 0. 623 wg/L ( calculated by the concentration in
solutions ). All three calibration curves are linear over two orders of magnitude. The recoveries for three analytes
are between 88% ~106% with precision of less than 5.46% RSD( n =7 ). This method possesses of the advanta-
ges of high sensitivity, distinguished selectivity, good reproductivity and being-friendly to the environment.
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A A AN AT Bl SR
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B o | AR AE W L (FTa,05 - 1 Al
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HF =S rp, i F FoCl” M SO RGP
AETE BN E AM T 58 mmside v A
AR e R H AR AL A, i A B8 B S Ak AR
ST RO B S B AR B T S U TR
Wi A B AIR( 2546 Ta, 05 — 1 F1FNb,O5 —1 H F-
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F B 4 A< DL 245 56 Ta, O F1 Nb,Og 25KE 55
T C ARG I R A B 5 vk A RGE . AR SCHESE T — Fil
KT8 48 Ta, O A1 Nb,O; 5 NaOH #EATIR A
e, PUKIR I, Fi B J5 T OnGuard H R IE 2 M5 4k
S R PR B T A BEAT: , OF 23 U8 IS R 1 AL T
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KOH B Rk 30 46 28 R, 5 O B8 1 €635 R 42 1
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Dionex ICS —2000 %455 7,34 ( 3¢ Dionex
AE) ), Chromeleon 6.5 3% T AEu, ; OnGuard 1T H
(2.5 mL)FTACFEFEN H 22 [E Dionex 2] o

T Ak Ta, O5 1 Nb, O £ i o HE i 45 4
Sk,

F~.Cl™F1 SO~ AYbR A 45 (1000 mg/L )
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em HYZEIF K
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Dionex lonPac AS 15 734 Fll lonPac AG15 {4
PAE, 20 ~ 80 mmol/L KOH # Ji itk ¥, ASRS
ULTRA T B &g 74l 5 ( SRR ), s 1. 0

mL/min, HAEAFH 200 WL,
1.3 FERALRR

FRELZ) 0.5 ¢ Ta, 05 8% Nb, O, FEfH A2 S ¢
NaOH # T & Ht s b, 76 5 36 47 I T 800 C ke
2 h, B H 25 mL £ & F/KIREZ) 20 min, 2R )5
PL5000 r/min 250> 10 min, 3 7€, 7 B 25 %5 )5 o
OnGuard 1T H FiARERFERT 0. 22 pum AL JE TR,
PERE . BERREE RAREOE AL H =20, 315 45 R BCE 1
5. SAMREL3 132 5 g NaOH, 4 IR [F] A )7 1% 4k
PSR RS RO A 2 A

2 RSN
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TonPac AS 15 {2 —f S By
AR FLEE A B B Ac i ik i, 2
M 225 weq/ CERE IEH T KOH S5 kP AR
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BT E R, A, TR SRR T
AR R A R AR SRR R SR, O M A A
BRI OTEAE LR G i 0

MICE I 0T LIF H, Nb Fl Ta #5256 T F)
WGt E . REHCE A RIGIT RS SAEMMEIAEE T 2E
BT E A4 SR BRERC INFR IR ER s A IR EE )5 (H2 2
VW pH IKT 10 B, BRI B2 AP R N rh DT oE
ok BRI HOREALERS  pH R AR IR SR
FHRER 250 4 UUTE S A R B FR R , (H 2 AN m] kit A
AR RORATAE — S YR B (R R S AR R 5k 2
oA B AR R AV TR , ZERRME IR I8 25 14 T T i &
SEAREL A TTIEER . SR BIRPER R A - BT
(PR ERTT N, XE LA RV B b VRO Kr LR

SR 20 mmol/L KOH Xif b B i+
AT A BE R (H % I E 130 min BT —F
KW, PREE A AR B 4 AR R Eh ol e i kh . AN
JE BRI S 1] 2447 140 min, B )5 AR BER T T4
S 5 AN SR P b R R AT A B R, 0 55 R
BRI F- SRS AR R L LIRSS /N o FA L
i U R R A, AR SRR R L AN I R,
SR FHINEE 1 FT7R (0 45 1 2017 B BE Wk Uk, 78 60
min PN ] DASE AR AN RE AT S R G AR B L),
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Table 1 Gradient program P L8 A A2 A U 4 0 T 38 6 1
i/ min ,;(mljl().HL>,/ ) Lipge/min ;(mEO_HL>,/1 ) YR A RS
0.0 2 %0 % 2.3 JBOHEI IR 45 e
26.0 20 36.1 20 ARSRR IR 800 C ) T By 5331
= = = = JBEETTRIRESS 1 b2 b3 h R4 b B =R

T ATLLE W 7 34 ~ 37 min A2 A4S
IR I | 28 PR X HLE Mk, B 2 43 Tl A
BHIRERC a ) FNFERRER( b ) o SR FH BUBR BE HE AT bR UG,
AL ERERE S AT 453 S8 VR, AN S5 2 S5
R0 5 ST €8, T AT A B i B

H5/us

0 6.0 12.0 18.0 24.0 30.0 36.0
t/min

b

H,.5/uS

0 6.0 12.0 180 24.0 30.0 36.0
t/min

Pl1 RERREERTALERS EAE ik 1]
Fig.1 Chromatograms of treated samples

a—Ta, 05 Bl ; b—Nb, Os#E i o

2.2 OnGuard [I H gijAbAH:

OnGuard I H AL H BRI 2 M5 3L om i v
WG R ORI R S AT AL BEAEO® S i Xt £ 4 BH
BRI A R BRI R, B T bR
FE SRR T R+ 48 B O U AR BRI
FRES -, At oHe o RN B AR S VA I IR TE
pH 0 ~ 14NEEE . B XT OnGuard 11 H A48 iR
53U, (i A AR AR AN 22 5 | A B s -, A
AR OnGuard T H A T AT, ASSZEG R FH
HAEABUN2. 5 mL, HAZH A 54 5.0 ~5.5 meq,
A IAL BRI 200 mlL AYRE SRR

WFEINSR 2 Frn . 53R JBHE2 h 3 h #l14 h,#
AR JEE R R Al TR A T 2 ) T BRE 1 h 4%
TR /INT HA =45, BOd B Bepeital 2 he

2 BRI RE SRR TS, R
Table 2 Effect of calcining time on the determination of

anions in samples

oy FFL wp/Cpge g™ B2 wy/Cpg g
Rl lh 2h 3h 4h lh 2h 3h 4h

F- 15.48 16.63 16.7 16.65

Cl- 162.1 174.4 173.8 175.2  198.2 235.8 235.3 235.9

SO~ 79.4 86.0 86.9 86.8  97.4 127.6 128.2 128.2

@ Farbrife B ¥ He RN BR 25 10U 1A RE i S B ok BE 1, B 1
%7 Ta, 05, £ 2 4 Nb, 05 .

0.33 0.40 0.40 0.39

2.4 HBIPERIZPENE

TEVERE I 3 25T, 2 i b B 5 R o i 22
7 KRR, =R PRI KA BE . DA
AT AR A, 0 T A £ L L A T R v Al 2
( RSD ) K HiBR( s/N =3 )IN# 3 i,

3 RPEIIRE R KR R

Table 3 Linear equation, precision and
detection limits of the method

LHIE M RSD/% R fid R ®
(pL)  FE (n=7) (pg/L) (pg/g)
F~ y=0.0027x-0.0002 0.2~50 0.9999 3.688 0.136  0.15
Cl~ y=0.002x+0.0034 1~1000 0.9997 5.462 0.317 0.36
SO?{y:0.00l 1x-0.0025 1~500 0.9999 1.931 0.623 0.70

© AW LT @ LAEHARE i S2brv i2 it

ol awm

2.5 SEhRRERR DT RIIIECR Y
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Table 4 Determination results of practical samples

and recoveries of the method

. po/Cpg L71) firk
TOET maam mAR  Wapm WRR%
Ta, O5 F- 13.62 15.0 28.62 100.0
Cl- 268.21 250.0 520.53 100.9
SO%’ 145.32 150.0 292.91 98.4
Nb, Os F- 0.32 0.50 0.76 88.0

Cl-  359.62 400.0
SO7~  197.94 200.0
O TR ARINRES AR

732.93 93.3
408.93 105.5

2.6 AIALPEE R A5 RN

SR FH B S I G RE T & NaOH i#E 174805
XTI T4 IR, B BB e 2 B R e
FET KRN, LI ER kb T — RGP e
PERE, ZER TR, FTCL7 SO HRAH, HE AR
B X SR 45 B A AT AT R

¥ NaOH [E 4B 2 LLR Rkt 47
e M HTAL BR S UERE , 5 NaOH R B0+ 2%
BIFK, B0 G UE AR G HORE Ko U RS SRR
SO LR BB RS R e B AR . i
S5 5 s DR e WY, 1 ok i A B AR
FE i 25 A I Tt 3 5
2.7 #RURDTE

ARSI BT 7 2K, 430 A AR i
BRu BE FIATRASIVA B . e AR S PR SRR IR B
FEAMFA S NaOH HVEg 25 IR B SR AT

W =P * Viewr X25 = xe0n " Moo VMg,

s wag A T ARRE S S BR R B (pe/g )s
Dissniom MV TG TR FE( g/ L )5 Vi N RE AR
(0.025 L); wyoq M E R NaOH H (1) 8 ¥k i
(neg/g)smyon MIMA NaOH [y i (g ) myn N
[ A S R i g ) o

Horr, [E{K NaOH Hh & B PR BETHR AT

Wxaon = Paspy * Vigge/Miygon ) X 25

— 322 —

K 10,0 A R NaOH H B F I pe/g )s
Py N NaOH 25 IR B TR wg/L )3 Vi HOE
AR (0.025 L );my,on ANEIHA NaOH FREUT N g )

FIBRZS 1S FEAKE 5 SE bRk B 25 R R 5 .

465 FEh b TR SEbR A

Table 5 Actual concentrations of anions in samples

B wy/Cpg g™ )Y

CER Ta, 05 Nb, 05
F- 16.6 0.40
cl- 174.4 235.8
803~ 86.0 127.6

@ FNERZS FUR B RRE S SEBRAR

3 45k

et FF 25 I AP 6B A R NaOH. YR W 76 %8 IR
th T 800 °C HEATHEEE 2 h. HH R B T /K IR BUSS o
Oy Uk R I HORE I R R A TR R AL
B A P bR 1) 1 AR P S G 2 2335 T X T, O
F1 Nb, O HYE G B B i Al v T 58P
BS54, T LAY A A 7l b o S v it S o oy P 2
GRS N

4 Z%Hk
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