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Determination of low content Vanadium in aluminum alloy by
inductively coupled plasma emission spectrometry

LIU Haisheng
(Northwest Aluminum Co., LTD., CHINALCO, Longxi 748111, China)

Abstract: The content of vanadium in aluminum alloy was determined by inductively coupled plasma atomic
emission spectrometry. The instrument parameters of peristaltic pump clip optimization, atomizing gas pressure
optimization, RF power optimization, moving pump speed and auxiliary gas flow optimization. The sample (0.1000g)
was dissolved in 20ml of dilute aqua reticulum solution. The analytical line for vanadium content determination was
292.402nm by comparison of spectral diagram, intensity and concentration. Five standard solutions with vanadium
content of 0.0050%, 0.0100%, 0.0300%, 0.100% and 0.300% were prepared respectively to draw analysis curves and
carry out curve calibration. The four samples were measured 6 times under this curve, and the relative standard
deviation of measured values was no more than 0.80%. The recoveries were 89.0% ~ 104.2% by standard addition
method. The method is applied to analyze the reference material of aluminum alloy containing trace vanadium, and the
measured results are in good agreement with the standard values.
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FAEBE OGS, KBRS DL FERE & SR B TR R TR SRS . e e A R 3R
]G Z AN AT IETE, T S, R ORI R TR BN, NORIRZER, BT
geped, HIR) AEAAFEIERIC KA, MO P i B & S B AR R T RS REEI e A SR T
AU

ARSI KRS, FeHH— RIbRAEE R, LT TR, JRmd K E SIS T, SER T WELk ik
P BHIRRFEIOR . RIS, RS T AT A ST TR SRR TE.
1 KBuERsy
1.1 X2E 57

1CAP6300 A B Bl A 55 B8 I Ji 7 R S A (FRBR R RBHE A | BIEIRLFE; GYA-4C AU
AL UPT 4tk HL.

E603 bW : (Pupgal (ERD BRITTAFD;

AR : 20mg/ml

BUFRAET TR : 1000 0 g/mL[[E X ARAERES  GSB  04-1742-2004 [E 54 (048 B P AR il e .

IR, IR gl

SEIS A B4 K
1.2 TEEREE

SAAUE: 0.6~0.7Mpa;

AR IR ] >2 /N

JeEEE: 38+£0.1C;

EWIRE: 21£5C.
1.3 R AHZE

1.3.1 BRI B A A T P ) %

MR A AT SEPRAE P2 TR, Wt A TR SN 0.0050%. 0.0100%- 0.0300%+ 0.100%- 0.300% (1) 4
PR AE A R AT ATl Ze i 2zl o DR FFFR R P R S B SR TP IR S B R B 2 R A L
Sml20mg/ml FEHEARER T H A 100ml F=HEH, 53500 0.5ml10ug/ml PAFFHEAE T 1ml10ug/ml FUFRHER
M 3mll0ug/ml PUARAEE . 0.1ml11000ug/ml FFRHEE T A 0.3ml1000ug/ml FUFRHE R, F40 B0 10ml
B EK, AERRAEE IR S 5 A —8, FUKMRERZIE, ’A.

YERARBURREYD R E603 FIAFIINREE % 0.1000g T 100mL T At i, 218 It A H £ /K 20mL, £5/EZ!
NG, P 10mL KM rBE, JRiE 2, ¥4 100mL M, IKERE2ZE, 85,

1.3.2 FF i B sE

A ES TAESH, DHLCER SR04 0.0050%- 0.0100%- 0.0300%- 0.100%-. 0.300% 37 37 1.
VERMLR, FHBITR E RE, SERERZRRORIHE, TEMLHZE FisfT/Ardlbe s, S MBI ES 2.

2 HRE5ITE

2.1 BT ESHMMKIL

2.1.1 WRENEIE I

EHRBRASE AR ST, ERAEDERENRHEE, FRENNHEREES SO TRES
Zo WIRARRS, BT B BHRCRE R SRR WRRE, SkRAREMIKS S IREE . H
I, ASCRAIEE IR R I AT A . AR, i S AR AR R E I Y S0rpm, FERE S ETTBON
AR, WMEAEMKRAEN . AR ERT, HERMKESE LR )G, HiREE: Wk
WEREIC, WA, BRI HE RO,
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2.1.2 FHAEAL
SWAE S voE S AE I FASEE, EER AR S SN R S A s T AR
71, WHBAEEE LT RS SE T, MBI dd . RIS HIICER 0.01%RHEEBEAT
FWAEIAL, A 0.5L/min FF4G, RFSCE—IRK, H000.10/min, WE—X, WERIGLES KESES, iF
HEH, RUE 1
1 FHREIMAMLER

FZAAES V292.4 V3102
L/min (=R e Ei=gae Bk i EH L
0.5 113.35 297.70 0.38 277.40 386.10 0.72
0.6 139.15 182.95 0.76 336.57 124.58 2.70
0.7 158.13 88.97 1.78 337.65 50.00 6.75
0.8 126.03 51.98 2.42 362.05 41.00 8.83
0.9 69.90 33.85 2.06 305.93 240.07 1.27
1.0 25.03 28.18 0.89 341.83 72.87 4.69

12 1 AJ 1 0 B & 58 B TR S AG e i  C RN, Z5 A SUE JI4E 0.8L/min HE 1 LA,
B ATk FH 5540 SU% 73749 0.8L/min.

2.1.3 RF ThEMAk

RF 3R [ K/ BB 00 55 88 1 OR (R B DA S B TR RO REEE AN 50 8 P8 RS 25 B . 383 %% RF Iy
2, WHBEGET AR RF 2, FENHBS T %d . RRERH S HEPRICE 0.01%br BT
RF DRI E, M 9S0W JFaG, HEEA 100W, B85 —, Mg —k, I 45 BRI 2.

% 2 RF DRI E 45 R
RF Th% V292.402 V310.230
w B GE fEHL 5% G Bt
950 107.27 35.67 3.01 210.61 51.74 4.07
1050 135.03 59.98 2.25 273.91 82.49 3.32
1150 161.65 91.25 1.77 349.77 123.63 2.83
1250 179.50 129.55 1.38 417.77 172.68 2.42
1350 199.48 170.63 1.17 479.37 229.08 2.09

B 2 AT 0. S HUBAR A 45 B AR R SR TE O E TR LT RN, RF DIZEAE 950W {51 thfefE:, Firbh
J75KH RF K 950W.

2.1.4 IEAN R KA B R E

KITVER 4B SR E A 0.5L « min-1, IHEHZEFEH A 50r » min-1.
2.2 SHTERHIIERE

FLEHE & S 8 TR T R IDOEIEE M & BRI BUERIIL, T E RN Bk R Lk, &
JHENERICER FEIEHEAE 0.01-0.15% 20, MUEEHEREBL . RRIEPF TR ITIEL, HhANITEYIE
R R B R 3 ARG, AN 3.

*3 kL
P2k 309.311nm 310.230nm 292.402nm

Rel int 2500000 2000000 1800000

S B R #5519 0.0050% 0.0100%- 0.0300%- 0.100%-. 0.300%ERiEIE AT iR, BEFLE
ik, HRAE LT e R, DME T R 5 G ERIE .
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A 2. 3 4 m] Jin, 1528 310.230 FEARLJC B & & 0.100% 0 76 15 S AFERES T4, TEALC R 5% 0.010%.
0.0050%F /2 8 AP R T4, HFEEPTR T BN BERAE TG EES, 28 FcENEnR, N
LR, BRI NE R Y = TR
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B
[ | |
B 7 0.0050%8 bR HER AL 2R 292.402nm 4D K .

HE S, 6. W7raLIEH: 2k 292.402 fEHL TR S 8N 0.100%. 0.010%- 0.0050% it AN F7-7E
B, Hisg R, w0 i i miiE .

X 2R 310.230 2R 292.402 1 0.0128% b E R T TR 5, ISV FsafExT Lh s S WLk 4, I
159 5 FE o L 45 R WL 36 5

4 TR Hrom g R

‘ SN N
WK Cts'S FHME P 22 RSD
s
/nm Cts/S /% 1%
1 2 3
310.230 1006 1012 998.6 1005 5 0.8949
292.402 216.9 217.7 215.5 216.7 1.1 0.4994
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R 5 TRRE TS,

N ./ ﬁ*ﬁéﬁ — Y
K FHME o PR 22 RSD
/%
/nm /% /% /%
1 2 3
310.230 0.0121 0.0124 0.0124 0.0123 0.0002 1.4860
292.402 0.0126 0.0125 0.0126 0.0126 0.0001 0.5317

FHEE 4 ATA1, AU7EREZE 310.230nm T Il1S 385 s Tl 26 292.402nm T IAS 3R, (HILIES: =R B A XS
PRt 22 = T 1S 28 292.402nm JELLE =R AT bRitE i 22, HORT 0.8%;: HI3R 5 Al FUEIE 4 292.402nm
TEELE 3 YR 0.0126% 0 0.0128% I HAR,  HILIELE =T Mxt ARt 2z /N T 0.8%, i &
ISR

Zoad i PR LEARTG 4B 3 R X a6 Fe o Wik B EL 45 3, FRATRBLIEZE 309.311nm 7215 A7 E ™ 5
BT, 4R 310.230nm A28 RAEAEEE T, Hi%ZR 310.230nm 20k BE /N Tl 2k 292.4020m, WA 7R
KL 292.4020m FATRELITER 4T
2.3 AR AL

K BN G S5 B TR R S A AT R i, AT PR R & P EH LR AT AR VA AR, IR
2 FEIR N SRR  7=4  SR IS G T IR AT IR, &S ECAM A HBURE 2, BB
HFERG, HT R TR T H. M &P LR 1l 2 om BE ) s i 2608 . IR . =i UiR . IR TRIR (Y
NG AR s 1, Forh SRR S i BR AT S R AR FE S A, ARIRIE R (1+ 1D R, (1+ 1) MHERFIM /KX
HEFEMIATIE LS, FTIlgs R 6.

# 6 [F—ARMEPIIR (V:0.0128%) 43 s B =Rl B 2 Wik B 45

T IRIR e (A HBH
/% /%

(1+1 0.0126 0.0128
A+ W 0.0124 0.0128
i EK 0.0126 0.0128

H# 6 ArAn: L, L 3 FRREEATIAMRIRAE, BRI e (5 B (A I AR BT o (EVA AR B ARG /K i
B, BEABREER O ARASET A+ BRE (41D FEERF, ArUAARIG I A # KNSR .
2.4 HREROHE

23 9 T EC #1264 0.0050% 0.0100%-+ 0.0300%- 0.100%- 0.300% B bR UEE T HEAT Bh 4R e uE,  DLR S5 i
NPARR, PG E RN AR fI M2, 15 H YA R ECH 0.999857, 4k K LK 8.

GalH

50008~ A0 (fRED : 7.581822
41 (BE): 11228. 45143
4500 A2 (HR5E) 0. 000000
n (FE8D: 1. 000000
4000 X R 0.559857
Est {R/E#BR 8. 03372¢
3500 DL: 0. 000156
3000 MaL: 0. 000519
= 2500
28
2000 B-BE 1. 000000
1500 T-#0E 0. 000000
[ #H%
1000 TENPRAH - O=
MO NoL ] e
500 ] L =]
0 fett:
0 0.02 0.06 0.1 0.14 0.18 0.22 0.26 0.3 0.34 0.38 (IR 4678 36
RE KE: 0,078
. HE =5 &5
s Exl | WNEE Bift % ©iR | RERE| ME

w0.005 00500 00465 -000 -7.03 59775 285
vooi1 01000 01026 000 265 122384 681
V003 03000 03125 001 4.16 35845 2390
vaio 10000 10092 001 916 1407 770
V030 .30000 29792 -002 -693 3362.8 205
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t il 8 ml % FrilfERh R RE R, W2 nT DU T brifkse .
2.5 HEERRE
P FRAR G 7R HIRHL A BN 0.010%- 0.050%- 0.080%- 0.100%A1 0.150% [ FLANFERCTAT I 5E 6 1K,
THR AR bRt R 2E, SR IE 7,
R WEEARSER (n=6)

PR e P HME PRt 2= RSD
® /% 1% 1%

0.010%FEi 0.0102 0.0023 0.7351
0.050% 13 0.0511 0.0045 0.5862
0.100%FE 0.1025 0.0038 0.7973
0.150%FEi 0.1513 0.0056 0.5230
0.250%FE 0.2508 0.0072 0.3234

R 7 AIAL: U ELE 0.010%-0.250%% 306 Fl A I, 3222000 5 75 A XS bRl 22 RSD 37T 0.8%. 2B
TR IR, R A E PR, P A RS S R L S B E I R
2.6 [EIRRIE
VAL TR0 e S5 S HERATE, RIS 3 e AN FEE G AR O T I e, FRIEAT bR I ORES, 4
RN 8.
#* 8 [EATnss

MEE Pyt W 5E B EEvES
® /% /% /% 1%
0.01 0.01 0.0191 91.0

0.05 0.0621 104.2
0.10 0.1093 99.3
0.10 0.01 0.1089 89.0
0.05 0.1503 100.6
0.10 0.2012 101.2
0.15 0.01 0.1592 92.0
0.05 0.2030 106.0
0.10 0.2511 101.1

K 8 AIAl: AENEEA &P MEI TR IR EICEETE 89.0%~104.2 2 [A], 1B 745 R uErfnl
ET
2.7 JFESE
FH R B A 4 B T T R S VX AL A N 0.012% 0.015%- 0.050%- 0.080%F1 0.12% ) 11/ v
AT, B e g5 R S ER AT L, g LR 9,
F 9 FREFE BT HL g R

MWEE 1K MEE 1] MEE 1 IR M€ 28~ 344E. it E
F5
/%

1 0.0121 0.0122 0.0121 0.0121 0.012
2 0.0146 0.0149 0.0147 0.0147 0.015
3 0.0515 0.0510 0.0512 0.0512 0.050
4 0.0796 0.0789 0.0792 0.0791 0.080
5 0.1211 0.12 0.1215 0.120 0.0120
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