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ﬁ'i@ﬁ((o 254 1. 19 g/mL) ;/ﬁﬁﬁﬁ(‘o 218 1. 14
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5.0 mL 7K .8. 0 mL #hf& .5. 0 mL &R - & T3 A
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VB T V5 K 0 file W 2 AT RASCr s )3 2l T AR AL 4 B ER
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Bk 3 990 kPa, i FE F R 240 “C) A7 300 IH %
MR RIG B H B A 100 mL B Hm AR T,
KRR R Z0BE IR AT
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Table 1 Program of microwave digestion
P PIES TR 8] PR A5 i 7]
Step Power/W Heating time/min  Hold time/min
1 300 10 5
2 600 10 10

1.4 REBBRIIBIEF

AR B 0.1. 00, 2.00,3.00,4.00,5.00 mL
80 pg/mL #1540 pg/mL Al ¥ I0 R bR il TAF K
&8 T —4H 100 mL 6 43 5m A 10. 00 mL
BRILRIE I KRR B ZI B IR A AR R
B TR A SO A R LR 2,

K2 HEBRRRINRERE

Table 2 The mass concentration of standard

solution series pg/mL

¥4 No. K Na

2 0 0

bR 1 4.00 0. 40

bR 2 3. 20 0. 80

FrifE 3 2. 40 1. 20

FrufE 4 1. 60 1. 60

b ifE 5 0. 80 2. 00
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Table 3 Determination results of potassium and sodium in vanadium titanium iron concentrate

CRM with different digestion methods

I ik LRAL S oE W o
Method Experimental phenomena Digestion time/h Element Found w/ % Certified w/ %
i v AT ) K 0. 005 0. 009
" = ‘ Na 0. 030 0. 040
DA [ N ) K 0.010 0. 009
£ 98 b e ] S SE R TR :
R L ) Na 0. 042 0. 040
— U . K 0. 009 0. 009
T T A T 5 TG i i
’ e Na 0. 041 0. 040
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Table 4 Acid condition test for microwave digestion w/ %
R 55 1% R H: i 4 LM S LR W 2 {8 PN
System No. Acid and its dosage Experimental phenomena Element Found Certified
9.0 mL HCI- K 0. 006 0. 009
1 W
9.0 mL HNO; HRE Na 0.029 0.040
13. 5mL HCI- .. K 0. 006 0. 009
z 4.5 mL HNO; G Na 0.030 0. 040
s 8.0 mL HCI-5. 0 mL 25 TC AR L Y A K 0. 009 0. 009
. HF-5.0 mL H,O PN BE TG B . 8 % Na 0. 041 0. 040
A 8.0 mL HNO;-5. 0 mL T 56 TC AR - 1 Ak e K 0. 007 0. 009
HF-5. 0 mL H,O PR BE A ] S K 7 Na 0.033 0. 040
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Table 5 Spectral interference of iron matrix and

coexisting elements with determined elements
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Table 6 The wavelength of element analytical lines and the background correction position

— LE R e B IE B
LR

e T
T Analysis Interference 2R
Element spectral line/ spectral Note
nm line/nm
766. 490 Fe 766. 53
K 769. 896 i h 437 2k
588. 995 1 23 %
Na 330.237  Fe 330. 286, Ti 330. 21
568. 820 Si 568. 881
HRAEAE AU KAk o 58 B2 T3 I L

El . Spectral line/ Left background Right background Center width of Examination
me
emen nm correction point/pixel correction point/pixel integration area/pixel location/ pixel
K 769. 896 1 12 2 6~7
Na 588. 995 1 12 2 6~7
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Table 7 Results for the impact test of iron matrix

AN R B A R AR W
- T2k kK Iron-free matrix solution Iron-containing matrix solution
Flement  Spectral 2 98 1 i i i 29 5 1 i i
line/nm Signal Found/ Theoretical value/ Signal Found/ Theoretical value/
strength (pg/mlL) (pg/mlL) strength (pg/mL) (pg/mlL)
K 769. 896 2.034 3X10* 1. 844 2.400 2.656 710" 2.312 2.400
Na 588.995 5.419 3X10° 1.173 1. 200 5. 635 3X10° 1. 220 1. 200

2.5 R ZNEHIR

AN B 19 dr TR 2 1 00 o o 9 T AR 91 s
FTINRE » LAAS 55 0 0 28 0o VR J3E R R A A o A I 5
I YNARTR L 22 TR o Y 2. 2Rk [l R O R AR O &R

B 8. TEANES IR AT AR S50 B A28 LIV WS 22
e 119, has AR DR 22 1 3 A5 TSR oT R
At B CHCH, FRAE B 0,500 0 g, 8 IR
100 mI)Z5 R IR LK 8.

R8 KMLE.BEXRBEKRHR

Table 8 The linear range,correlation coefficient and detection limit

LR kLR 2R [ E 5 AR AH 2 R B 2 [ Lo i
Element Spectral line/nm Linear regression equation  Correlation coefficient Linear range w/ % Detection limit w/ %
K 769. 896 y=13 651 x—4 829.4 0.999 8 0.006~0. 08 0.03
Na 588. 995 y=459 552 x+2 875.8 0.999 9 0. 005~0. 04 0.02

3 Hamnih
i B 52 560 U5 v+ R Lk B 0BT I RE A (YS-

BC19722—2011) H 4 0 &l 470 2, 45 SR WL 3% 9.
B 9 AT UL, S8 O e I S (B A R (E Fe AR — 25, A4
bR R 22 (RSD.n=10)F 2. 2% F1 4. 7% .
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Table 9 Determination results of potassium and sodium in vanadium titanium iron concentrate CRM

Sz WE I 7E fE T H ZMH o Y Al 22 AF AT A o 1l 22
El B . Certified Found Average Difference SD RSD(n=10)/
emen
w/% w/% w/% w/% w/% %
0.010,0.010,0.009,0.010,0.011
K 0. 009 0.010 —0.001 0.000 471 4.7
0.010,0.010,0.010 0,010,0.010
Na 0. 040 0-041,0.042,0. 040.,0. 042,0. 040 0. 041 0.001 0.000 919 2.2

0.042,0.041,0.042,0.040,0. 042
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Determination of potassium and sodium in vanadium-titanium-iron
concentrate by microwave digestion-inductively coupled plasma
atomic emission spectrometry

HUO Hong-ying
(State Key Laboratory for Vanadium & Titanium Testing Panzhihua University, Panzhihua 617000, China)

Abstract: The sample was treated in hydrochloric acid-hydrofluoric acid-water system by microwave diges-
tion method. K 769. 896 nm and Na 588. 995 nm were selected as the analytical lines. A determination
method of potassium and sodium in vanadium-titanium-iron concentrate was established by inductively cou-
pled plasma atomic emission spectrometry (ICP-AES). The results showed that 0. 500 0 g of vanadium-ti-
tanium-iron concentrate sample could be completely dissolved by microwave digestion with 8. 0 mL of hy-
drochloric acid, 5.0 mL of hydrofluoric acid and 5. 0 mL of water. The iron matrix did not have influence
on determination of sodium, but have great influence on determination of potassium which could not be ig-
nored. The iron matrix solution which was roughly equivalent to that in test sample was added to standard
solution series for calibration curves to eliminate the influence of iron matrix effect. The mass fraction of
potassium and sodium in range of 0. 006 %-0. 08% and 0. 005%-0. 04% were linear to their corresponding
emission intensity with linear correlation coefficients of 0. 999 8 and 0. 999 9. respectively. The detection
limit of potassium and sodium was 0. 03% and 0. 02% , respectively. The proposed method was applied to
the determination of potassium and sodium in certified reference material of vanadium-titanium-iron con-
centrate, and the results were consistent with the certified values. The relative standard deviations (RSD,
n=10) were less than 5%.

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

nadium-titanium-iron concentrate;potassium;sodium





