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BRE SRR, EYESEI AR HER
TR ML, SR TR E S = BRI, 7= 5
PSS SICRERIRR A . LT A &2 ERN
14 & FhEK & 42 (TC4A. TC2. TC16 25)H4 Al o ] i
RN, ERSE SRS L. B A T SRR, %I
B ORLERS R B & R LR I HERR DU e« (LB R A
&) Bl RS &8 AIVES, AIV6S,
AIV75 FI AlVes % 5 M, HH S EIKRKA
50.0%~60.0%. >60.0%~70.0%. >70.0%~80.09%71>
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R (1) BiFE(H,SO4, 1.84g/mL, AR): (2) %
£ (H3PO,4, 1.70 g/mL, AR); (3) FHIR(HNO;,1.42 g/mL,
AR);: (4) TRMR(H,S0., 1+1, AR); (5) =4hRHMVER
(KMnOy, 25 g/L); (6) JK % ¥ i (H;NCONH,, 200 g/L);
(7) W ERENVEW(NaNO,, 10 g/L); (8) A A MLiME
W (NaOH, 10 g/L).

TRIR-TBE MR IR &R . 7F 250 mL /K i i #1327
N 200 mL Bifg, 50 mL #EEg, VRS

IRIR- W MR -TH VR A R : T 250 mL 7K il i ¢ 12
/NN 200 mL B ER, 50 mL BEER, KA EE I
30 mL fisfg , VA .

Bl HE T AF V. PROEL 17852 g Tl G AE
105~110 °C i i v 4 L8 AL — 81 (Wy,0,>99.99%)
BT 300 mL B, I 50 mL EAALBNE W, MK
TPGERE, AMRERAEFEE 10 mL, AHE=E
I, #1000 mL A&, FHAKMBEEZIEE, RA.
LW 1 mL & 1.0 mg 4.

i PR 11k e s #4742 VA Y [c(Fe®*)=0.045 mol/L]:
FREL 18.0 g i B2 WV 4% 44 [(NH,4),Fe(SO4), 6H,0]F 500
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mL BEFF A, BN 100 mL 7K, fEHEEE NI 100 mL
Bilg, HIHAME4s, B 1000 mL HEMHF, Lk
WRBRZE, B

N-ZR AR AT 2 2 2K H R ¥ Wi (2 g/L): FRHX 0.20 g ik
FIE T 100 mL B4R A, 111 0.20 g FE /K BRERE4 , il 20 mL
AKINFGERE, FKMBER 100 mL, 5.

bR i€« #HL 50.00 mL RAFRAE A AW 3 40 T 3 4
500 mL #EFEH A, NN 50 mL R ER-BE RV SR, LA
IKFRRER 125 mL A2y, TRA). $sR e i ikt AT A,
3 A PUbR ARV T AT b 58 P T R 1A IR IV 4k B A 1 W
SE T AR TR A Z AN I 0.10 mL,  HUIL-FI51H .

e 2 (1) T 55 B AL A AR R STV K e v v i O A TR
EEER RN

T_Ve (1)

1
X T A SRR B R 0k e b 4 T 2 VA TR 24 T
PR, g/mLs VONEEEULAR AR IR, mL;
Vy AT RE BT T FE AR R S0k e A 14 374 52 VA TR AR 1 T 1
fH, mL; c NPUARERRIIE, g/mL.

I B B R BUAR VA T 500 mL
HEJZM T, IO\ 50 mL BRER-BERRIE G e, LOKWRE R
125 mL Zc A5 o S 0 e R R AT R A IR AL
ohE 29, FARA), CE 10 mine A 10 mL JRE
W, TRAT . TN R TR AN T VR R AT I O I i
B 129, RARE, CE 1 min. W03 i N-2KAR
ARG HE K BRI, s I IV 2k e s T VA VR o RV
A= ARG (e N Dt S

2 GRS

2.1 RBESBEAEREN. BENRAEE

SEEG R, LR TR IR - R TR VR TR A o v HEAT LI SR AL AT
T E K BRI - 1R - A TR TR R ¥ M i e Wl 17
PR FE DT IR TR R B2 U (¥ 73 20 T A
A —UE IR IR ) B A IR ai RE R 2 Ff
TR DT IR RE ORAE R 58 4, FLIK TN S 5 2R — 30
B R ATRARPESE DT 4R 5 8, AL
Ja — FRE L 2 R T, R EL RN N B TR - B TR - i TR R

GBI T N T RIEBE R R NI -, &
VPR S B ER M 3~5 min.
2.2 PMSEHERHEE
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¥ v (V) EA vV (V) [ ERIE
MREE . W ARIRANSE , AVRIE i Bl R BT SRR

R E £ EIRE BRIR-BE R i, &
I T I R AR ER T AT LUE EEHUR VAT V()
RV (V) DTSR BN IR & 1 s s e, LUR
BRI i IR 11 AN B WAL R E . AR BES fRIE V
(V) SEfbsess, WEAX A S HW, R E T
s s, mHSATIME, BAALE AR R
THEAT, BRAERIE, SPRARE, APrEE KRR

222 BUEBMEAE

R b 4 F AT AT, DU AR T e v T A
1t KMNO, AR 5 S Aa 8 SR 4, 22430 o s i 1R
MERERERENERAE, IEHAA TS, S
R A R TR AL &, HAREERE, —HOd & 1.
2NE, HRECRIESLHE 78 4 A AL

S SE R WIS RAE R R BT R
tIfid B 1~10 %, fE 5~10 min, #AEEWSIE BIFAE M)
MiE s F . APk &N 2 %, JFCE 10 min.
2.3 REA=ERE

PRI F B TR AR, B 1k A R
BRI E IS . B 50 mg AR Z 4, iR e Uy ik
BT IR AR, JREBHIA AN 0~20 mL.

R RER: REBWHERE 2 mL DLE,
B SRR . L, ARILEBRIRERTE
W& 10 mL.

2.4 EEFIRERAENHE

N BRI MnO, XL E S, SR
TG TR A B R B R VAR SR MinOy” s i R s L
AHIRJE AT REMF S EA A D E R, R AL %
PR R B VA T IR SR o F R 56 7 132 A7 0 TR
W ERE, 4R IE 1.

#1 LHERMARA=E
Table 1 Influence of Na;NO,

Amo_unt of NaNO; solution (10 g/L) Fe?* standard titration solution Vanadium Recovery/%
vanadium/mg volume/mL recovered/mg
50 Not add 25.90 62.3 125
50 Drops to just reding 20.85 50.1 100.2
50 Add 1 drop after fading 20.80 50.0 100
50 Add 2 drops after fading 20.80 50.0 100
50 Add 3 drops after fading 20.80 50.0 100
50 Add 5 drops after fading 20.80 50.0 100
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50 Add 1 mL after fading

20.70 49.8 99.5

MR L4 R 5 YR mANE—en, H
A TR N VS VR B SR B R JE I I & 1~5 VAT LA
1 MO, 58 438 5L, B AT 58 M AR K ImT Wi i ik A — 3
ARVE M PR A T O 5 AN 2 Y0 A R AN VA
2.5 WIRBTERHE

IO RS RN G, 5 S SCE — e i, R
R & 1) R R A AL R e 4 HTCE I RS KA AT
Resz e g R AR E M. W (V) B #OE R ] e,
T A 0 00 5 45 S OIS o

HU 50 mg LR #E T I 2 43 30 AT 38 SR I [A) 58 . S
IS R N NaNOz i 2 MnO, A ik 2 )5,
JRCE B AE 30 min N, W EA SRR E, g R
— . GEBHE, PR MnO, 2R 22 )5, JE 1 min
HEAT T € -

2.6 HERFIERAZERE

w5 FH T TR IV o 14 Y 0 T L 1) SR A DR
JRLHE 7 77 A2 AR R T R AN N- 2R AR AT S R R
TR R NS, A N-IRAR AR S R R R R i
MATAEY, MR Z . N-ZRARAR R B BRI A
GEFIREM, WS 55 AMEE RN, #EE s 5 H
BEE. HELAD, KSHaSMAHE; HER
%, ST FE— B B IR Bk bn A TR B VAR, 3
K 7 1R 22 o

WMIGEE LRI N 3 3 N-ZRARAR & 52K H IR S
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FHX 50.00 mL SR #E W 70 B T —4H 500 mL
HEF MKV 10, 20, 40, 50, 60, 70 mL fii R -k
FRVR AR, MI/KZE 125 mL. SEIss Bk 2. & 2
AR FH B R Bk A b A VT L (V) I, T VR TR
£ c(1/2H,S04)7E 1~6 mol/L X4 1K) i o€ &5 5 T 5 i,
WEPR B I A AN 1~7 mL X3 8 AR e o A S i
PR N 2 V% e A 1 VA T R P ¢(1/2 HL,S04) 4 1.8
mol/L, it I - i 195 VE 1% B0 1R - W - A R VR IR I N 2R
50 mL.

or

2.8 HERTETFI

A ENER TR FEAM. B, B, 5
EE @R EAcRRE. ¥, 0. &
(<0.5%) KB Ak B M. B, ANETHE. 8. M
MK LM R, ATATHEE.

FHL 50.0 mg PLARAEVE IR, I —E 2T
F, AR TR ATILNE, TR, AR
FW: 100 mg %5, 10 mg &k, 10 mg #£. 1 mg A%k
W, BE TR AT IIRINE .
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3.1 B E

FREL 0.10 g il FE, Kiffi% 0.0001 g & T 500 mL
HETZI A, A/ EKIEEE, NN 50 mL B R -5 R -
BRIRARR, (REMAERE, BeiRniEEmRA
M 3~5 min, HUFW A WHEESAZ /KR 125 mL /2
fi, BEAMEIHRREM, AHEEHR.

3.2 MERZHE

FRRLE M i, SR EE —EREN 6
AMNMREE A S FEM(S1. S2. S3. S4. S5. S6)7 AT
11 AL e, W E 45 R AT 3.

3.3 SthsEREExt

6 MR A SRR 7 s 2R R KL A R
AT AR (AL ) INA B &R 7P (A2). FEREEH
AR F(A3). Fws REEFMEARAR (AL, K
W AR S & B RA R A R (AS). db A e s
TF 70 55 B8 (AB) FH HH R K 27 40 2% Ji 43 o0 BT HR O (AT) 55 7
KLU = HATI E , WE 5 R AT % 4.

& 3. K40 H: AJ7EM RSD AKT
0.2%, 7 FXILH0 = MU0 IF 25 1 5 A S50 I e 1 45 — 2.
3.4 fnAREWSELE

HH S1 RS ORIARFEAR, NN —E & AR E
(1.0 mg/mL), $% 5256 77 v #EAT Inds B E:,  DA
FEITEMUEREE, 2R NK 5. K 5 ERKY, Ty
AR ENSCR AE 99.1%~101.7%.
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Table 2

Influence of acidity

Mixed acid  Acidity before titration Acidity after titration

Volume of H3PO,in

Titrant volume Color change of

added/mL  c(1/2H,S04)/mol L ¢(1/2H,S04)/mol L. solution/mL /mL titration end point
10 0.96 1.10 1 20.80 Very sharp
20 1.92 1.90 2 20.80 Very sharp
40 3.84 3.51 4 20.80 Very sharp
50 4.80 4.31 5 20.80 Very sharp
60 5.76 5.12 6 20.80 Very sharp
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70 6.72 5.92 7 20.80 Very sharp
*x3 HmOWER
Table 3 Analytical results of samples (%)
No. P1 P2 P3 P4 PS5 P6 P7 P8 P9 P10 P11 Average RSD
S1 49.45 49.30 49.60 4941 49.55 49.35 49.60 49.45 49.35 49.45 49.40 49.45 0.20
S2 58.37 58.66 58.47 58.46 58.51 58.58 58.55 58.37 58.68 58.58 58.53 58.52 0.20
S3 66.63 66.70 66.84 66.52 66.77 66.47 66.65 66.49 66.75 66.80 66.56 66.65 0.19
S4 75.38 75.39 75.55 75.77 75.66 75.47 75.71 75.58 75.57 75.32 75.50 75.54 0.19
S5 80.63 80.85 80.81 80.88 80.92 80.88 80.7 80.55 80.95 80.51 80.74 80.77 0.19
S6 83.45 83.11 83.21 83.27 83.56 83.40 83.17 83.36 83.51 83.15 83.48 83.33 0.19
*4 SRIVEMEHER
Table 4 Analytical results of samples in different laboratories (%)
No. This Institute Al A2 A3 A4 A5 A7
S1 49.45 49.40 49.48 49.44 49.38 49.48 49.47 49.39
S2 58.52 58.55 58.58 58.73 58.68 58.60 58.41 58.40
S3 66.65 66.52 66.68 66.59 66.57 66.57 66.43 66.61
S4 75.54 75.45 75.66 75.57 75.74 75.40 75.51 75.50
S5 80.77 80.79 80.96 80.88 80.82 80.80 80.62 80.78
S6 83.33 83.37 83.61 83.74 83.41 83.39 83.56 83.36
x5 MARENL
Table 5 Recovery experiments
0.1000 49.45 20.00 68.72 101.7
S1 0.1000 49.45 30.00 78.01 99.5
0.1000 49.45 40.00 88.10 99.1
4 z:él: 'I,’e [4] GB/T 8704.5-2007[S], 2007
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Determination of Vanadium in Vanadium-Aluminium Alloys by KMnO,-Ferrous
Titration Method

Sun Baolian, Wang Jinlei, Li Bo, Luo Lin, Zhou Kai, Zhang Danli
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: A KMnOy-Ferrous titration method was introduced for the determination of vanadium in vanadium-aluminium master alloys.
The samples were digested by H,SO4-HsPO4-HNO3. The influence factors of the method, including samples digestion, vanadium oxidation
conditions, the amount of carbamide and sodium nitrite, solution acidity and interference of co-existing elements were discussed so as to
confirm the best experimental condition. The proposed method was applied to determine the vanadium content in six vanadium-aluminium
master alloy samples whose vanadium content was different from 49.45% to 83.33%. The results show that the relative standard deviations
(n=11) are all no more than 0.2% and the recoveries are in the range of 98.2%~102.5%. Compared with other seven laboratories, there is no
significant deviation for the results of the KMnO,-Ferrous titration method and it is suitable for application.

Key words: vanadium-aluminium alloy; vanadium; KMnO,-ferrous titration method
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