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Determination of Boron in Low - alloy Steel with Inductively Coupled
Plasma - Atomic Emission Spectrometry (ICP — AES) and
Multispectral Fitting Analysis Technology

Liu Gang —yao, Xue Yu —lan, Wang Yan — qiu, Chang Huan

( Technical Center of Inner Mongolia Baotou Steel Union Co. , Lid. , Baotou 014010,

Inner Mongolia Autonomous Region, China)

Abstract: In this paper, the boron in low — alloy steel is determined with ICP — AES and multispectral fitting analysis
technology. The analytical spectral lines of elements, interference and correction of coexistence elements as well as detec-
tion limits are studied by the condition experiments with instrument. The measuring range is determined to be 0. 001% ~
0. 100% . With the method, samples are dissolved with the mixed acid of hydrochloric acid and nitric acid, then they are

directly determined with instrument. As a result, a simple and rapid analysis method for determining boron content in low —

alloy steel is established, which is with good accuracy and precision.
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L1 EZENFEFLH
Optima 5300DV 4= i 1 13 % B 1 & S5 6%
(EEH PE 2A+])

AR UERS A K- 1. 0 mg/mL, FRHX 2. 858 0 g Hl
FR(FEHELE) T 250 mL BErrh, HIK %, B A
500 mLA R, KT R 2218, $250 .

R p 290 1. 19 g/mL 4L

HIR: p 294 1. 42 g/mL 4L

IR p 29 1.72 g/mL R4

AR TR S BN /N T 99. 5% , Bl T 43 4K
/NF0.000 5% .

1.2 UBRIIESH

2 PE /A4 Optima 5300DV X5 [i] Wi %4 4>
T A B ORI, R T ARSI &5 (CCD) |, K
[ 165 ~780 nm, BB CHME, A RGCR I E AT
FAC AR Scoton 555, BAR TAESHULEER 1,

®1 IHESEE

SRR AR/ W

B FE/ (L - min~!)

B L/ (1 min 1)

FAEES/KPa EEEFAR T/ (mlL - min ")

1 300 15 0.2

128 1.5

1.3 REHE

FREL 0.5 g iFE R #1 % 0. 000 1 g) F 150 mL
ATRERR A 20 mL SRR AEERIR AR (1 +1 +
2) FAR L L AR R R SR JE A 3 mL
SR, MIAEE 3 ~5 min, JUF 241, A 10 mL
R AR (1 + 1 +2) TR HE 2N 75 i 6
KB HEBERE 100 mL BZER BT, 4
BB SRR B A ICP S6 IR, Hie FRAX 2843 by
P HEA T S DU o
1.4 TIEMZ&MLH

1RO 5 ¢ =2k (R 220 000 1 g) 75y
T 150 mL A EBepR, #e 1.3 iR I J7 BRI AL
R 2100 mL R LR, A BRI
11 0.0.002% .0.005% .0.010% .0.050% 0. 100%
PRI IR R, 42 BN AR 8 1 TAE S A AR A
G R Z 5 AR A TC B WR B AR AR K
SFo R AR BRI T A2k .

2 HRE5®

2.1 RIETFMESEELME (MSF) HRIE
2.1.1 kT HhiRE

MR T2 BHERE AT I 2R & 1 g/ mL i
PRUEFIR 2 B JU R R S T AP AE Y LA OC R
fof VW S BRI BB BH RR B BB
BB OR VR VESSE AT OIS . O T I

=2,
#2 AERAMBREHETRTH

JTLE i/ nm EASETE S

B 249.677 K11 249. 653 nm FHEIEL 52 A ESR
B 249.772 BRAY 249.772 nm FHIEGEL 52 2T ES
B 208.957 1Y 208.950 nm FFF LR 5 2 £ ES

2.1.2 k#ETFHRTEGRE
TSGR e IR A T2 P i A R
TETE L AAAE ™ B TG, 52 43 B A T 45 2R .
W S 3k 22 AU 5 s (MSE) SRASTE HO G T4 ]
B, ZIEPA R RE ERTER TR ITE Mo bt
TCERMPEIERCERZR , H MRS B LA 145 B F
AU PR MCRAE B B SEBRAE SO G A 5 =, F0BR
BE IR R I TR e 2R 0 ) TR 5,
PNIIE RS ipIve O RE R R ) A (EU DO
IR oA B — e R AR5 SR T Rk i1 T
JEIE A, ST 235 A (MSF ) 806 i o0 &R
AT AT, 33 2238 U5 B AT B 4 1 AR 1 35 Gk
(AR 3 4 3 L T T4
2.1.3 MFS RIEEA AR IE )G TAE t & A8 X R 3T R
53 MFREL 0. 500 0 g ik 7Sy T 150 mL 7 9%
Babrrh 1% 1. 3 X AR i, 8 22100 mLEE
LIEA I, I AW AR W Al 0,0, 002%
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0.005% .0.010% .0.050% .0. 100% FrifE 157K 25,
Fi AR B 1) TAE SR AR e Ja , U T R
VR R AR I BE AR, 4351k FH 2238 40
HEAXFAR 2SS S T,

JE 0 MFS 8 GE R AR E 5 T AR Hh A0 ¢ &
O IR(WLF 3) , T LA B B/ R IE 5 1Y TAE £k
FHOC R AT LA i 1 ~2 MR

R3 MFS KIERTAKIES TIEM&RIE RETER

2.1.4 RIER] AL G M) 45 R xR

PR 1 3 IR AR AR A, N S R BRI
B BTG, 5L Z iU S (MSF) KX
AR 2385 1005 455 2000 0 2547 0 7, 1 45 2R L
x4,

F A GER I, 0 R 249.677 nm,
249.772 nm ,208. 957 nm = BRI % £ HEAT 0 M
I, i T2 VBT, ARG LA R FIA
AR, Rl

I MFS K iERT AR MFS K F 5 T A FHZ AU A BS54
JUR 1 nm N e TN 2 Y N ~, — 2T Y AR TSN
MAIERE () IMBHIERR () FIHZ RS FE AR, A B 0 AS R RRAE 35 26 5 47 0
B 249.677 0.954 62 0.999 20 E, AR R R B IR K ESS, #4850 08R
B 249.772 0.965 64 0.999 45 K 208. 957 nm FRAE % £k A1) F 235 400 & £ R I 2
B 208.957 0.998 06 0.999 96 TR 45 S S AERf , PR L, 26 208. 957 nm 1E Ky
LS A RRE LR TN H I e I E
x4 KREBMMBENELSERILE
FE S Wk /nm R IE R/ % A XF 1R 2/ % IE G/ % AR 22/ % FRUE(E %
249.677 0.005 2 0.003 6 0.001 4 0.000 2
GBW01326 249.772 0.003 6 0.002 0 0.001 4 0.000 2 0.001 6
208.957 0.001 0 0.000 6 0.001 5 0.000 1
249.677 0.004 7 0.001 0 0.001 6 0.002 1
GBWO01325 249.772 0.002 7 0.001 0 0.001 6 0.002 1 0.003 7
208.957 0.003 1 0.000 6 0.003 4 0.000 3
249,677 0.004 0 0.000 7 0.002 4 0.002 3
MnCrCuB 249.772 0.003 6 0.001 1 0.002 4 0.002 3 0.004 7
208.957 0.002 8 0.001 9 0.005 0 0.000 3
249.677 0.017 0.001 0.012 0.004
GBWO01308 249.772 0.015 0.001 0.012 0.004 0.016
208.957 0.012 0.004 0.017 0.001
249.677 0.021 0.007 0.025 0.003
GBWO1312 249.772 0.021 0.007 0.025 0.003 0.028
208.957 0.021 0.007 0.027 0.001
249,677 0.005 2 0.0025 0.005 5 0.002 2
YSBCI8207 - 94 249.772 0.008 3 0.000 6 0.005 5 0.002 2 0.007 7
208.957 0.006 6 0.001 1 0.007 4 0.000 3
2.2 NZETRFNESEEHHE £S5 TEWHRMUEEE %
PIBRIERFT R i F 1925 FBRHEVE W, Ta] B o KB TR OMAR WEE EgeR
ZEEW LR A ER 22 3 A5 ke B, A& FiR 10 0.0001  0.0010 0.100 0.102 102

DI E T MR i ACHH 5 0. 100% (9 Tl s 95 A
0.5 g MYBRIEIRFRIR 1. 3 Iy ik TRE R AL IS , 2200
SET Y Bl YR AE 95% ~ 105% , B 12 I 42 3 B
0.001% ~0.100% , 45K W% 5,

3 BT
SR IS TT VX A 4 BURTIRERE i o 2 AT



98 AR 5549 %
10 YO ~r I AE 3207 B AR R AR ME IR 22 (RSD) B/ FIVERA S, 45 R 3 6.,
T 5% WA SARUEEAIMI A , B BT Bk 55 B
R6 HBMERRBZE %
PR s SFH(H FRAfEE bR w22 AN AR AR 22
0.003 9,0.004 0,0.003 9,0.003 9,0.003 8,
X GBWO01325 0.003 8 0.003 7 0.000 13 3.42
0.003 7,0.003 6,0.003 9,0.003 9,0.004 0
0.026,0.029,0.028,0.027,0.027,0.029,
N GBWO1312 0.027 0.028 0.001 2 4.81
0.027,0.028,0.026,0.027
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