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Determination of Vanadium in Waste Vanadium Catalyst
by Inductively Coupled Plasma Optical Emission Spectrometry

LUO Haixia"?,LIU Chunfeng"?
(1. BGRIMM MTC Technology Technical Co. Ltd. , Beijing 102628, China;
2. Bejing Key Lab of Mineral Resource Evaluation & Analysis, Beijing 102628 , China)

Abstract A method for the determination of vanadium in waste vanadium catalyst by inductively coupled
plasma optical emission spectrometry (ICP-OES) was developed. The sample was dissolved with mixed
acid of hydrochloric acid nitric acid hydrofluoric acid and perchloric acid and the content of vanadium in
waste vanadium catalyst was determined by ICP-OES. The optimum sample dissolution method and the
optimum conditions of the instrument were determined by this method. Under the selected operating
conditions, the detection limit of vanadium is 0. 006 ug/mL. The relative standard deviation(RSD, n=11)
less than 1% and the recovery rate is 98. 9%—101%. This method can be used to determine the content of
vanadium in waste vanadium catalyst. The process is short and easy to operate with satisfactory results.
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L fih S R — b (A | T8 g T A ik R A AR AR HUTEERREAR/ % SBEB/mL EAERB/mL
FHB AL, 3= AR A2 B = AR AL i i b <{5.00 10. 00 100
B TR A WIS BE D RS AR >5.00~10.0 5. 00 100

T JBE 0 SRR SR A R T R D8 R R T L A IR
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Pl . EABEAT AL B, A ALTS Je R , 0 HL 3G 4
JB BEUR B TR B, T R A B LA A 3R v [ i AL B R Y
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LT R B AU A ) 1 B T 4R A AL B R B MR
R 0 B0 T 15 5 70 AP AT A A 3R o Tl i L B B
T 2RI s X i 48 A A e vk [ o 1 ok 15
it 4 B AE W BT T R AR R T SR A
e s L 4 5 A ) o P o SRR B SR R TR R SO
T S BRI P BB B R AN 5 BRI A e
AREESCEENEELEESTHAEE. W
ST E I 2 R Ak g B LS BEE B ARGE . R
i 488 v BRL P 8 0 S DA LA [ RS B T AR K HE 3D
YER IR, rit RS S5 B 1 1A 2 S Ol il vk T R L
Sl 4 L O R B S R R

1 SEIEES

1.1 XF5EE

BR.ARRER. 5 ARG hra, B4
AD s ELBHR K F 18 MQ » cm [ #8 2l 7K ; S 4R HE £
B (1 000 pg/mL), FNERHFIT S B , I F e bn
il BV MR L R AL 100 pg/mL AR HE TAEVE WK

725 2% H R B TR 5O (R AR
HAERAFD .
1.2 ZWHE
1.2.1 FEAALEE

WERFREL 0. 4 g IMFECKE#H ZE 0.0001 @), B F
250 mL RIUH 25T, BRI Z B %,
fmA 10 mL HCIL,5 mL HNO,.3 mL HF #l 2 mL
HCIO, , & T Pk b i $ v i 2 B2 Bz 4% 1k, 4k 22
HEHERMAER, ZRERER MTHE, AL
EBEF KM UEREAR N BE, A 5 mL HCIL, & #% f#
HK RTAH L BA 100 mL A&, FKES,
B, RIEHISEMEH,

R H R Y 4 2% 4 BOM L B9 AR AR T 100 mL 48
BIEA 40 5 mL HCL J5, € &R S, EEM LK
IXER TAE ST #4700

1.2.2 HrufEfh&p4H

R4 Ao 0 A o v L 1 5 2 T ) s VA R
ML/ . BT RIS 238 %K
F 10%, L H AR HER R RS, A0 mA 0,
1. 00.5.00,10. 00,15. 00,20. 00 mL #5 ¥ TAEH &
(100 pg/mL)F 100 mL & &, A 5 mL HCI, &
S MR HEVE W AR S b LAY B R B A O R
0,1.00,5. 00,10. 00,15. 00,20. 00 pug/mL, LA4LHI R
HEVR BE O BE AR AR, R 5T R B O O A AR, 4 AL HE
HES
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2.1 BEFERERE

XF1F RN 27 B AL AR AR 5L SR 3 RO IR EAT
Ah ¥, BRI 2 Mk 3.

7k 1:BRHL 0. 40 gC# 2 0. 000 1 ) dn T
250 mL BE B BEARH, im A 10 mL HNO, 1 15 mL
HCI, & F o #O I IR P f 0 SR I AR e 4.

J7¥k 2:FRE 0. 40 gOFEHE E 0. 000 1 @ T
250 mL BB BEAR 1, A 10 mL R, {K 1R 15 1R
10 min, BAIA 5 mL FEER . 2 mL &R , 4k 52 i
ZFRAREMEE, ZEEZRIHWKR., WA 5 mL HCI
A EK IR R R,

J5 ik 3:FRHL 0. 40 gC# 2 0. 000 1 ) dn T
250 mL R &S, mMA 10 mL #88 , (KB
f# 10 min, B A 5 mL F5ER.3 mL S HE AR .2 mL
HAR S MHEHARKME L, REBHR.
A 5 mL HCI f @K, a2,
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Table 2 Comparison of three preprocessing methods

B it

2 TR 1# 2%
R

o BB RW RRIERE EBN
AR HEAER R NS RCRCE

o BRSO RRIERE BN
AR EER AILHEEMR

S 3 M SERIE B SR YE
VEWB PEWRAE ST




36 b E AL AT fh 2

2019 4

RI ARIMFE2UEERTR

Table 3 Comparison of test results between

method 1 and method 2 /%
BE 2R FiE 1 FikE 2 FiE3
1# 3. 45 3.54 3. 82
2% 5.48 5.56 5.79

HIR 2 B RESE R B I O i 1 A7 ik
2 VEMRRE LN IR A, iR S B T LA
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2.3 HEREHIWE

i P PUAR HE ARV WRBC ] E 10 pg/mL AR
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Table 4 Effect of acidity of hydrochloric acid on

determination results
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Table 5 Determination of blank solution(rn=11)

/(pg+ mL™")
Z HE R FHE rERE
0.025 0.020 0.020 0.021 0.024 0.020
0.022 0. 002

0.022 0.020 0.021 0.021 0.022

N WE/ % WELR/ (pg - mL™D
2 9.93
5 10. 02
N
s 10 10.05
15 10. 11

H 4 Z5RFBE W 22 ~15 % i Eh R U B X W 5
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BB T 5y KK A s W B S R, A ELTR R R , 4 A
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PRSI E 11 W 828 R, DA S5 SR bn o I 22
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0.006 pg/mlL,
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FREC—FR 5 17 F0 27 JEYUAR AR 5 0. 4 gOFF
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SCI 5 VR AL R 5, TE 2 RE B S AR ANER S I e
LR & &, BT E 11 K, R
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Table 6 Method precision test results(n=11) /%
MRS W e 1E W E T AR 22 RSD
1# 3.80 3.75 3.81 3.8 3.79 3.83 3.8 3.76 3.83 3.82 3.86 3.81 0.035 2 0.92
2% 5.84 5.97 5.81 5.80 5.82 5.93 5.83 5.82 5.79 5.85 5.83 5.84 0. 055 6 0. 95
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