B4 HE,2018,38(1) :70-74
Metallurgical Analysis,2018,38(1):70-74

DOI:10.13228/j.boyuan.issn1000-7571.010216

M HR-EREAEETHRE TR E
Ol 7€ & Ry fiF 40 57 Hp 5 F0 8K

T AP T

BTl AL 5t TR G WF5EBe . dE AT 101149)

i OE. B ELR-AABR-AHBRARR A AN RS AL BB FETFRRT
4Rk ik (ICP-AES) M| Z 48 A0 4k, 3 5 T #0808 -2 BAB A5 B F R R F A H k%0l &
BB F P Fe ikt ik, RBEF R TIHMBARAARN T AL T MBS, 2% %
LA AR R ERE S A A 0.05~5mg/L #= 0.01~10mg/L. 5 LA B 69 X 4B E 2 &k
XA MK RZHS A A 0.9995.0. 9998, 4 B R4 5] 4 0.002%.,0.0002% , B BLAEAE AL A &
Sk A8 A5 B A B E L E A A AR M R R R e, iR R TR BLAE AL A AR b R4S Ae 4k )
M T, R AR ER £ (RSDyvn=6) ¥ 0T 3%, 5t 5 BT R M A #H(AAS M 1L — %,
KR RO R R B AR A B TR R T A R ik (ICP-AES) ; & BLAE R L A 5 45 54K

XERFRERD A

AAMY KA G Y, R T KA
Y EF bR UME GB 13223—2011¢ K HL T~ R A T5 Y
Wy HE AR VEE )R E Al 2000 F SCR B il 44 1 577 45
Tl AR R AR W A T AR AT HE
. BT R Tz 0 A A A R 2 DL R AR
R AR 7R R TR R R, DL = A
VE S B Ak 700 09 4 Jd S Ak B i b 7). PRy 22
TR iR | R AT TR G Y U R (i |
FVBELE I e 23 16 1 o 52 Mo 4 Ak 390 04 08 F 5 i AT ™
A KR I R A TR . A AR A R L VLS
AN A E R T AR B AR Y, bl HE s 45 IR B
o e E L DI o DA O A 7R e [ A
W4 Jm 0 R AR ER AT T S, T A 0 A
Bl i Ak 75 rp B R Bk B i AT O T2 R AR B AR R OR
55,

H R W05 A5 P AR 390 v 4 )8 oo R R G b
Tk X 56Ot ik ik (XRF)Y! 436k
TR G A B TR R T R SOk vk (ICP-
AES) A R A XRF 77 2R F AR fE 9 T 2 7 A%
HE 2R, B R L L S A B R AR A i Ak 5 B v
W00 0 2 B S AEAE B R 25 . 43 6 B kR 48 i
(43 B 7 v S AELBRAE B, it R T K, TR, HANEE

W fE HHEF:2017-07-07

XEHS:1000-7571(2018)01-0070-05

[ s % . 1 ICP-AES B A 2% & | % 51 4
[ B 3000 o 22 T 3R A5 R A, Xt 45 SR OICP-
AES 5E GH3128 A4 Wk 46 59 V8 V8 VBK LV HR .
BRANES S0 E D 0 58 H AW & L 45 8 4 Nl
AR E I SR B ICP-AES W8 7 + 4 )@ rh 4k .
BH R CHRRIAE R S5 SRR R s AR R
FH RO T A - PR R 5 55 B8 IR I Rk S O 5 0k
FE AR S TR AR A ISR AR AR AT LR,
S INEMEMY G .

i FH ICP-AES S % 8 £k 57 v 25 F ek i 47 00 5
AR PR A TR i S 4 B A Shy T 0 T TR )
BT 5 1) S B4 AR . A% G2 ) b B 5 =X 1 H 1
TSR SRR T /K B0 B VR R 45 76 SH R LR
JFH B B2 R RO I T B I A AR A AR Y
(] R 3 fife RS 12 L VS 18 0 22 3R R R
Uk R N S XY N = ik = TR T R ATE 5N
T FLANGE 2 P — TR ol TR TR i 2 LA TR R R AN T
R S0 A TR o S0 A A . AT R RS A TR R
TR 0 TR KA T R A R R A R L SRR R
T2 1 A R Bl e T e 1 Ak By = e TR
JHBE A ) A AN 52 4 ) M AL 406 2T I ik IS 1D 9
it S5 R O VA TRV 3 L 6 TCP-AES F 47 I % L 44

EEB A F0E Jp (1983 —) . B, TR, A1 L, 3= % M 38 3% 43 A7 5 B3 3% 40 A7 A& I T 4F 5 E-mail: guolong6621167 @

163.com



IR AL PF Y B AT - R A A S PR R T R B 0 R TR A A TR A Ak
R4 T, 2018,38(1) :70-74

Tt

B,
1 SLIGERS

1.1 FEMBETEEH

Milestone Ethos Plus %I £ i 74 ffg 42 (32 K |
Milestone 23 &) ; AE240 H,F K3 (Fif + Mettler 2
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Table 1 Microwave digestion procedure
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Table 2 Effect of digestion system on the results of W and Ti in waste denitration catalyst

¥ 8= T fi A & 52 {6 Found HER €
System No. Digestion system w(W)/ % w(TH/% Digestion effects
1 90 mL HCI-3.0 mL. HNO;-2.0 mL HF 0.213 23.7 M AN 58 4, A UTTE
2 6.0 mL H;PO,-2.0 mL H>SO,-2.0 mL HF 0.286 24.8 A SE 4 A UUNE
3 0.50 mL 150 g/L 4 #&-2.0 mL HNO;-1.0 mL. HF 0.447 25.0 WSS Mot 4
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Table 4 Selection of the HF volume
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Table 3 Selection of the tartaric acid volume mL z:)lr::):/:;d mL w(W) /% w(TD /%

S0 77 1 A i T 0.5 0.5 2.0 0.423 25.2
ﬁfﬁfﬁ; V(HE)/ V(HNO:)/ HER Found 1.0 0.5 2.0 0.448 25.1
volume/mlL ml ml w(W/% w(TD/% 2.0 0.5 2.0 0.451 25.5

0.1 1.0 2.0 0.433 24.8 1.0 0.5 2.0 0.452 25.3

0.2 1.0 2.0 0.434 25.1

0.3 1.0 2.0 0.445 25.5

0.5 1.0 2.0 0.451 25.2 2.4 ENBRER

1.0 1.0 2.0 0.447 24.6
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Table S Microwave digestion procedure

J5 % Project T T % A2 P Microwave digestion procedure T f# B3 Digestion effects

1 20 min M 2 35 3] 130 °C o A# 3 10 min; 10 min A 130~150 °C , f# 20 min B WAT VT TE
2 20 min M Z A F] 150 °C A3 10 min; 10 min A 150~180 °C , £ i 20 min WA DUTE
3 20 min M3 IR IE F] 180 °C ¥ 10 min; 10 min A 180~200 °C , fi£ i 20 min R VT
4 20 min P M % I35 3 180 °C A% ¥ 5 min; 10 min M 180~200 °C , {4 i 20 min WA UL TE
5 20 min N M Z IR IAE] 180 °C {44 15 min; 10 min M 180~200 °C , {4 20 min W
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Table 6 Parameters of calibration curve and detection limit

TR THT LR 2 B3y AH I R o B
Element Spectral line/nm  Linear range/(mg/L) Linear equation Correlation coefficient DL w/%
W 207.9 0.05~5 y=182.4x—38.3 0.9995 0.002

Ti 334.9 0.01~10 =15940x—999.3 0.9998 0.0002

2.6 HEBFFHAE

O ol i A A 57 S 0 g D A AR BRI AR AL
fit 0 A /DR RO ER B B VBE VOLAT AR o A
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FALE N 0. 3%~ 100 =AM I 40~ T Bk,
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=]
R
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JO R 3 R S v AR A U T R B R 21 ~
37 mg/ L, oA A7 B v B T AR, AN 23 00k 48 R K 1Y
LU DAt B w7

3 BEma

i HESCYG T7 1L DN E 3 A4 PR e A 790 0 o o 45
AR L HEAT RS 5 B 150 5 IF R AAS T2 AL A
filt e T R R L AR LR 7
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Table 7 Determination results of W and Ti in waste denitration catalyst
BE 2 . A% This method AAS I 5E
. JLHR <
Sample Element 7 1 T fi GBI B 22 Found by
J 0,
No. Found w/ % Average w/% RSD/ % AAS w/%
12 W 0.443, 0.452, 0.446, 0.448, 0.449, 0.458 0.449 1.4 0.451
Ti 24.6, 24.9, 25.3, 26.1, 25.8, 24.5 25.2 2.6 25.4
o u W 1.06, 1.09, 1.10, 1.08, 1.12, 1.12 1.09 2.4 1.11
Ti 33.4, 34.9, 34.3, 35.1, 33.8, 34.5 34.3 1.9 33.9
34 w 3.18, 3.24, 3.17, 3.28, 3.19, 3.30 3.23 1.7 3.24
Ti 41.7, 42.9, 42.3, 41.2, 41.8, 42.5 42.1 1.5 42.3
30-34.
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Determination of tungsten and titanium in waste denitration
catalyst by microwave digestion-inductively coupled plasma
atomic emission spectrometry

GUO Guo-long. YANG Dan-dan, WANG Chun-ye
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract; The waste denitration catalyst sample was treated by microwave digestion in tartaric acid-
hydrofluoric acid-nitric acid system. The content of tungsten and titanium was determined by inductively
coupled plasma atomic emission spectrometry (ICP-AES). The determination method of tungsten and tita-
nium in waste denitration catalyst by ICP-AES was established after microwave digestion. The digestion
system and the dosage were investigated to optimize the microwave digestion procedures. The results
showed that the mass concentration of tungsten and titanium in range of 0. 05-5mg/L. and 0.01-10mg/L
was linear to the corresponding emission intensity, respectively. The correlation coefficient was 0. 9995
and 0. 9998, and the detection limit was 0.002% and 0.0002% , respectively. The coexisting elements in
waste denitration catalyst including iron, aluminum, calcium, magnesium, vanadium and molybdenum
had no influence on the determination of tungsten and titanium. The proposed method was applied to the
determination of tungsten and titanium in waste denitration catalyst sample. The relative standard devia-
tions (RSD, n=6) were less than 3%. The found results were consistent with those obtained by atomic
absorption spectrometry (AAS).

Key words: microwave digestion; inductively coupled plasma atomic emission spectrometry (ICP-AES) ; waste

denitration catalyst; tungsten; titanium





