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Determination of vanadium by graphite-furnace AAS
with a titanium-coated tube
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Vanadium was determined by graphite-furnace AAS with pyrolytic graphite tubes co-
ated with titanium carbide. A mixture of strontium nitrate, nickel nitrate and boric acid
was then added to a sample solution as a matrix modifier. Using this coated tube and a
matrix modifier, the detection limit and relative standard deviation were estimated to be
1.4ugl1™ " and 3.2% for a 0.4 mg 17! vanadium determination, respectively. No interfer-
ence from metal nitrates and chlorides was observed. The sulfate interference could be
removed by adding an ammonium salt of EDTA. ' The proposed method was applied to
the determination of trace vanadium in nickel and aluminium alloys without requiring
any preliminary separation.

Keywords : determination of vanadium; titanium-coated graphite furnace; AAS; matrix
modifier; sulfate interference.

nNTn5., —F, BEOLRRHEERS OTHOMGH 2
R5tz0ic, < b))y 7 AEHRORINELRE N T
W5, VOERBIKLTKE, Pd”, Mg(NO,),®, Cr-

1 &

BVEAFAWSD AAS TV 2EE T 5854, BEOD

ouj

BinFa—72H0AE, VIEFHORRELRIELT
it kMR ZHERT B 12007, BEIXEL LD A
EY)—BE L% US. Littlejohn 5¥1E, Fa—7 %3
AQa—F4 7552 EI&0, VEBOREN L
BLF 21— T OHFEGHECSIEEZRLTND. DI
B, VOEBICIREEAESSMfga—T 4 VT Fa-
THEWLRATWVS, 2DEL, WY, Mo® % BY @
FAEIC LB BINTF 2 — T Da—F 4 v SUE LRSS

* O TR HAILFE L¥R: 755 ILIARFEHRHE
ae)

(NO3)3”, NagSeOs & CaCly'?, KCI & HzPO,'V, Pd-
(NOs)y &7 TVEEDRT7 22V YV, Mg(NOs)y &
V8AFVF ) vOREWI EPHEINTVS.
B & SiidVv inbkiERItHZERLRT L, &
WORNIFEAWVS AAS TREBVSRETHSH. EF
53, A0 —F 4T Fa—THEBIZTI I—T 4
vIZURBHRFEERATIE, BRETCHIEEORL
BY & si'Y OFEBASHEETHH L ERELL. A
T, VDO AAS ICEBAERBBEELTZIDOTI 2—7T 4
VILURBHRIFOFERES MY v 7 AEMFI OGN

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

282 BUNSEKI KAGAKU

WTHKRE U, BY UL HEZ2SBESFOME VO
EETECCHU, BELERE2BLOTRET 5.

2 = Ex
2.1 ¥ &
FRTRIoITEE: B 180-30 B ICHEMH GA2B
RE TSR, +— MY 79— RUOREHETE LT D-
200 B raw b, VTSV —-F 2RO FTHEHAL
fo. BIWFEE LT F o —TRNAuBRFEEZ2FI VT
-7 4 v ULltbDE, FERKAALLTET VY
ROV, BBV RZERET Y TENSEREEL, BK
BTV TICEBNY I TT9 Y FEERT- 2.

202 B =

V BREBR: AEREENRTR o REER (V
1000 ug ml™') 2RV EBRICEBL T, BERZHE
RUTV040pgml™ ' LT
ZOOAFITROBHEE 2 2D EEHL, K
A4 Vv SHBKEBICEE LD 2RV, FAEEEA
BREIARTHE)ZFLYEOHDEROL.

23 BNFa1—-TJOa—-F1>Y

B % Si'Y 2 BT AT, NS uBRFa—T
EFITCaA—T4 v UEEIPBEOERRT 2 -7
2O—T4 Y URBEE0 b BFSERMRERL
fz. KMTH/N OBF 2 — 7% Almedia 50 DKF
EEBEIZLT, ROEDRXFIVyTCI—-T4 70U
tz. X4 aF 2—7% TiCl, WPICHEETTRLU 7.
Fa—TEPLTANHEEL 2125, BEZLED, F
2—-7RBOHU, BIKFIZRL 2. 24 BRERICZ
nNEWOHL, FET 1 KM, 100°C T 3 REEZES
®7. COFa—-TERFEFCEBICRD NG, LB
(100°C, 30s), KAt (9 ¥ 77— F: mM#AEE 20°C
s7! T 1400°C £ T) RUOETFIE (2900°C, 12.55) D
B TMBAIEE U, COFRTFLRE TomEiE %
SEMEVE L. CO2a—F 4 v 7 nEBEEL 3 0
VRUIcFa—7%V OFEBRICHN.

24 SRERIR(E

< MY v 7 ABEHF 2 ECERARK 1ou 24— M
V75 —-TRIBFINEAL, TIVITVERAKT CRE,
Kit, BFEZEIZIT>. ThvI o, Yy—AFTAE
LT 20imin"Y, F¥UXY—HAEULTO0llmin™"' &
U7z B4 (100°C, 30s) &JE-FME (2900°C, 12.55)
DEHFE—F L Uz, RILEFRFCH ST VRY,

Vol. 46 (1997)

980°C, 30s & U7z, FEF{LBIETD 3184nm (VSV N
XA 183pm) BT 2V ORNELEFIE, -7
BEXTHAN-T. REEOEE R, 20EOHETIC
BUSVORXERZEUEGETCOZDEDOEFELELZV
CEDEAFEEE UBRBEE TR,

3 FMRLEE

31 ¥ MU v 2 EHHOKRE

< b))y s ABHAELLTHOVS D, 001M
B(OH); DHETT, 7udh LM, A, Ni R Co
DOWREIEZ 001 M &2 5 XH5EBBIICRNLT, %
DV ORHEICT 2B REZRE L 2. 2 DRER,
Sr & Ca HOBBHREPRATH -1z, RRHROK
EVSrEEHWVWSAIEIZUL, NilRid SrifizETid
BOWHSHEBRIREEZRLUIZ. U SriEEBEA L TEM
FTHEZOHREEN S ZBITRNT 2B/E& LV KRS
X BAHIENRNEAIN, Ok RBEEEDT N
v 7 ZMEMFIE SO % Bil” DRI AAS TOER
OBICHFEHINATVAS, ThsDRAEORHERIMNE
ExERDHBLZHIZ, 001M Ni(NOs); & 0.01M
B(OH); OHFEFETFT TD Sr(NOs), DERMBE OEE,
K001 M Sr(NOs)y, & 0.0l M B(OH); DEEFETFRT
D Ni(NOs)y DEIMBEOEERF /. Z2h 5D
B%Fig. 1D (A) & (B) KRT. WIhd 001M
TEAMBSEARLTVS., ZhbH0LBEOBEES)
R, VECMLDOEBPARERETHORTFIELR
TVEARILYEERT 2D EEZLND.

LR D Sr(NOs)y & Ni(NOs)y DEABHRICEIZ
B(OH); 2%MMd niE, V ORBRENSEINT 5 &05
Mmootz -7, B(OH)s b Sr(NOs)y & Ni(NOs),
DERESBRICEMT 52 &z Uz, EBRD Sr(NOg), &
Ni(NOs)y DIRIMOEE %~ /-8IZ B(OH)s Z &N
LItDREZEDIHTH 5. K4 001 M D Sr(NOs)y &
Ni(NOj)y DHFRTD B(OH); IWMRED V BEE
~NDOEEE Fig. 1 (C) KART. 0.0l M TRADHEE
WBRERUIZ. ZOHEBHRANORIMREDENZ LS
EFINXVDOT, BETiWKEBI—T 4 v 7 hFERL
TWEHDEEZ LN, 4B, 2EREBEZHNY
¥, B(OH)s DA ZEMU 2HBE I HEBRS R LR
bhghots, Tia—T4 Y7 UREBRFZBENS Si
DEBDBE™MITH B(OH) ;5 i Co(NOs)y & & HITHE
BER%ZRLTNAS. Shijo 591%, B AAS TV
EEBTABRIIEBNF TR BTI—T4>v70LT
W5,

DEOEER» S, Tia—T4 Y7 UREHFZAL

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

# X TAMg, RESE, (EH . F5 Y a—-T 4 Y IRBFEZRAVARTRAEICE 25T VY LOER 283
40
14 | (A)
2 - =
12 5 30
&
1.0 | 3
g
8
08 |- g 20
L ! ! <
4
g 1.0 |
S 14 |
1
z
g 1.2 - 0 ] | ] | ] ] | ] 1
3 600 800 1000 1200 1400
= 10 F
I~ Ashing temperature ,/ C
08 - | | | Fig. 2 Effect on ashing temperature on the atomic
absorption of vanadium (0.4 mg 17") in the presence
L4 = (O of 0.01 M Sr(NOs)s, 0.01 M Ni(NOs), and 0.01 M
B(OH);
12 «O-”"'O—O\O\O\
1.0
08 b 3.3 #HER
1 L ! LRUIRHGT, VOREBEEZIERLIZEIS, 05
10°3 10-2 10! mg I"'ECcEHBEERLE. COFERTORHEBESR (2

Concentration of nitrate or BOOH); / M

Fig. 1 Effect of (A) Sr(NOgs)2 in the presence of
0.0l M Ni(NOs); and 0.01 M B(OH)s, (B) Ni-
(NOs3)s in the presence of 0.01 M Sr(NOgs)y and 0.01
M B(OH)s, (C) B(OH)s in the presence of 0.01 M
Sr(NOs3)2 and 0.0l M Ni(NOs)s on the atomic
absorption of vanadium (0.4 mg 17")

The absorbance of each test solution is normalized
by that of the respective solution containing (A) no
Sr(NOs)s, (B) no Ni(NOs3)y and (C) no B(OH)s.
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Fig. 3 Effect of some sulfates on the atomic
absorption of vanadium (0.4 mg 17') in the presence
of 0.02 M Ni(NOs)e and 0.01 M B(OH)3 relative to
the absorbance without sulfate
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Fig. 4 Removal effect of ammonium salt of EDTA
on sulfate interferences

All test solutions contain 0.01 M Sr(NOs)e, 0.01 M
Ni(NOs), 0.01 M B(OH)s, 0.04 M (NH4)s EDTA

@: (NH)5SO04; O: NagSOy; A: CoSO4; A and 0.5 M NH;. O: NaySO.: @: CuSO,
CUSO4
Table 1 Analytical results of vanadium alloys
Sample ) V in the Certified
Sample® Method®  taken V added/ V found®/ samg)lec), value, ReC(‘?fery,
mg ue e % % °
BCS-CRM No. 345 I 0.509 4.98£0.17 0.97810.003 1.0 —
(Ni alloy) I 0.509 5.00 10.08+0.77 1.98+0.02 — 101.0
ALCOA WA-5005D I 20.2 — 2.01%£0.15  0.00995%0.00074 0.01 —
(Al) I 20.2 2.50 4.52+0.29 0.02241+0.0014 — 100.2
BCS No. 195g I 20.6 — 0.83£0.13 0.0041£0.0007 0.004 —
(Al) I 20.6 2.50 3.38+0.43 0.0164£0.0021 — 101.5
ALCOA WA-119-L II 127.2 — 2.08%0.1 0.00164 £0.00009 0.0016 —

(Al)

a) BCS: British Chemical Standard (UK); ALCOA: Aluminum Company of America (USA). b) Method I:
calibration curve method; Method II: standard addition method. ¢) Mean and standard deviation (=6).
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