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1 iRIEER 5
1.1 KFIRIREMBERR

AR (o 27 1. 42 g/mL) 3 AR (o 21 1. 15 g/mL). BB ERBHEARAF . ARRCEES
TR A B 7D 35 R g At

PR UEAE SV AL HE . REARMEA IR (500 pg/mL) s FAFRIEE (1 000 pg/ml) s 4GFRAEAF R (1 000 pg/ml);
BRFRUEV I (1 000 pg/ml). IXBEARVEG W4 W F AL 5 B A0 500 .
1.2 UB|ERIIEEHG

OPERTIMA-4300DV #Y B JgGE 5 45 85 11K & FHOEIEA (EE PE A WD, 54k 2% Ry i Z09RR 1) 25 1k 4%
TAES B MBS 0. 2 L/min; ZAES WA 0.8 L/min; &5 7/ 15 L/min; RF I3 1 300 W.
1.3 SHhAE

FR0.100 0 gikAET 200 mL #RHEEA T, 1 10 mL HNO, (1+1), 22K M 5 mL HF, MHELEE,

O Wk HM: 2015-04-16
AT E . Wb RHE R E (132110300 5 W6 = =R A B AR T H (Z2015046).
TEE R A AR (1980 -, L, Wb A, TR, B+, FEMNF2E0 s,
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s T B E B IE s R A oS A, BB A 100 mL BURL R . A 10 pg 42, HKF R E %)
B, IRA.
1.4 REMZEHLH

TE 5 A YRE AR BRI A AH [R] B 48 B3 & 3 80k 60. 0 %6 (i 4l 48D gk it & 40 Bk 40. 096 Gk Ui 4l ) 19 7%
W, FF 1 INARFM TR FRER I 10 pg 2 (AL MBFA 7 |, KRG B R 20, R4,

PR UMERE WS IR WAE TCP OB A e . 25 TAE M4, o B R e 1T S A 45

K1 TERERIBRMANE mg
FRUEFR D G Al Ti Mn Si
1 0 0 0 0
2 0. 50 0.10 0. 20 0.50
3 1. 00 0. 20 0. 40 1. 50
4 2. 00 0. 40 0. 80 2. 50
5 3. 00 0. 80 1. 00 3. 50
6000
2 HREITS o
2.1 HWERERE 4000
JU) b R R R R AR TR R R § 3000
R FERE BTG LN A 2. IS E it TREJTCER Y - 2000
35Tk 251.611,212.412,288.158 nm, JEHEAT 000
TAkE . fEA0 212, 412 nm GG LK 1.
M1 A& H 212, 412 nm 3 2 /) & & 05 2 56 0 100 200 300
JCEXTRER T4, S 2 251, 611 nm 32 8k B9 52 Wi ¢ A /mm
K, Lk 288. 158 nm Z AL E M T/, R 1 B 212.412 nm HiEE

BE AR 2 e B oK, TR e RE BEHE 288, 158 nm i £k i
IYMTEL. FIREER T E R T 3 &40 T4k 337.279,334. 903,368,519 nm #4756, K% F B, S
337.279 nm Ml 334. 903 nm HAFTERITR " EWEZIE TH. Bk, SBKOTR P& L5 368. 519 nm,
FROCZE e $E 396. 153 nm, 4ECE E# 257. 610 nm, L Z TP/, 2% B0 2 0 or gk, IF HAr
TEOT R L Z )l T T
2.2 BEHHEBERTFIH

FE S R B A AE Cu SRR 0 206 e R e sg i 58 1 5 20 B0 60. 096 1Y 8 B I i 4 5k
40. 0 Y0 BRI T4, SR F A DT T v AT BR.
2.3 HmARmEHRR

ST 6 AR & . RER BN BB 7E 5. — 19 HNO, f, BRI/ HF 5 HNO, MiIR&mR .
[ HNO; AR 5 mL, {86 7 HF 8 RE S S5 R A, A8 WL 3% 2.

2 HFAEXHRERNOTI

- HNO; fin At/ HF M A#E/ RS/ %

mL mL Si Al Ti Mn
1 5 1
II 5 2 0. 46 1. 14 0. 64 0.38
Il 5 3 0. 54 1.16 0. 66 0.43
I\ 5 4 0.56 1.17 0. 66 0.45
V 5 5 0.61 1.17 0.67 0.48
VI 5 6 0.61 1.17 0.67 0.48

&2 FWH, Il mL HF, 238 30 min BB RBRA B R ED . WA 5 mL 5% 6 mL SRR,
FE S B BEAE 15 min 245 SOV SE. H N B e 8 i i [a] R, AR N SE e S MR I i /N B2 5 mL, KR
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SEbREAE 0.8 B, TG Y S 5 3 B O B d KR T
WEASHFHEE 0.8 L/min; 1A 4 AT %0, B AR ) ESBEER
BAE 0. 2 W, JC 219 & 530 B 3k B 5 K (8. BT A%l e
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0.5 0.6 0.7 0.8 0.9 1.0 1.1 0.05 0.10 0.15 0.20 0.25 0.30 0.35
B SFE/(L-min') B EB/(L mint)
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3 Hmah
3.1 HEERR
HEMURE — PRk URE . B RE AT 10 R . K AR AR I 3.

®3 BEERRER %

G JLR il & & VA X G 2%
Pk Si 1.02, 1.02, 1. 05, 1.03, 1.01, 0.99, 1. 01, 0. 98, 0.97, 1.00 1.0l 2.37
Al 1.17, 1.16, 1.17, 1.17, 1.15, 1. 16, 1.17, 1.18, 1. 17.1. 16 1.17 0.72
Ti 0.67, 0.67, 0.68, 0.66, 0.67, 0.67, 066, 0.65, 0.66, 0.67 0. 67 1.27
Mn 0.40, 0.41, 0.41, 0.42, 0.40, 0.39, 0.40, 0.40, 0.41, 0. 40 0. 40 2.05

3.2 EmERRE
4Rk GSB03-2202-2008 ANk 9% 2 ) M4 2k EURO-CRM579-1 (ZEE BAS) Wi ™2 %k b 171
o BRI E 25 R LR 4.

x4 REFERNUELER %
Al Ti Si
PR UERE & 4 — Sy Ev—
o v 1E MIECS(ED i A MIEESEED b 1 MIECS(ED
GSB03-2202-2008 0. 89 0. 865 0. 490 0. 469 1.01 1.02
EURO-CRM579-1 1.86 1.824 0.567 0. 547 1.03 1.06
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F£5  iREKELE
3T E Al Ti Mn Si
JnAA{E/mg 1. 00 0. 50 0. 50 1. 00
W {8/ mg 0. 99 0. 49 0.51 0.98
EY R/ % 99 98 102 98
4 & iE

TR RS AT A B, BE L S0 BR . BROT R AN AR ME IR 22 2/ T 2. 500, J5 VR B LR AE 9806 ~

1020 2 18] 5 Bedf 2 AbRERE b BEAT 1 R0 B2, I A5 B 15 A o (B 22 1) 1) i 22 BE 16 A2 0 7 3k 1) K.
LE LIRSl T8 5 R AR . SRR A AR T S B T IR T I A A s SR P AR T R AR DT TR
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Simultaneous Determination of Silicon, Aluminum, Titanium
and Manganese in Ferroniobium by Inductively Coupled
Plasma-Atomic Emission Spectrometry

QI Jing-nan', YANG Li', LI Jian-dong”
1. Department of Metallurgical Engineering, Tangshan Vocational College of Science and
Technology s Tangshan Hebei 063000, China ;
2. Tangshan Iron and Steel Group , Tangshan Hebei 063016 , China

Abstract: Ferroniobium samples dissolved by HNO; and HF at room temperature were examined, and the
matrix matching method was used to eliminate interference of coexisting elements. The stability was en-
hanced by adding yttrium as the internal standard. In addition, such parameters as RF power, atomized air
flow and auxiliary air flow for the inductively coupled plasma spectrometer were investigated, and the opti-
mum analysis parameters for the instruments were determined. An editing analysis program of the ICP a-
nalysis software was used to realize automatic drawing of the working curves and the calculation of the da-
ta. The results of an experiment showed that this method is simple, fast and accurate and, therefore, is
recommended for application in determining silicon, aluminum, titanium or manganese in ferroniobium.

Key words: inductively coupled plasma; ferroniobium; silicon-aluminum; titanium-manganese
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