F

FEEES

‘i —
{EE Founory 113G 5T Vol.69 No.11 2020

FaE R RFCEENER SR
*ﬁiﬁﬂ‘ﬁ{ﬁﬂé\z

B W KX & BEXE @k, & B

CLBRBSHARMBIRAT, ShxERasBHERRNERESLRE, L7LH 110022)

EEEN:

B W (1984-) , &, 5
RIIRID, MNERERE R
rEezEREGESEHE
KBS AR . E-mail:
dsts929@163.com

FESES: TG115.373
NERRRAS: A

VEIRS : 1001-4977(2020)
11-1176-04

WS HHR:
2020-04-10 YWEI¥7S,
2020-05-08 UZHEITTS -
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BB SR, RIFYRMEBIRENE, SRE. ARENER SIS EPEIBSEXTHER
BRMARIIBEERRABEERN . ANIREHRES RN, EHAHIRT R N-
WERREBFIARL, LA (1+1) BESLIAMIEEE—EMIR, %FA1394.401 nm(ERADHT
%, EFHEB”Z%%A*%%ZN*@?E%HM% (ICP-AES) MERBAEFEMERIE. il
WisBPRERERNN ., BREREES.00~50.0ngmLBERNSHEHESRESHEXR,
MR R KT 0.999; E;‘Hﬁﬁlﬁﬂﬂo.ow%, METBRA0.23% . KikIe s EDBINE=
MiREFRPEAREE, HERIEWIRERZE (RSD, n=11) J90.64% ~0.87%.

XHEE: NBREEBEEEFRRETFAINE, BIENAE, |8

ERIEINETEMARAOMEE, W0 oS, €% . ALEE . FEOESE
BEMR, TZNETSRES. BEeE. TRENS/ L EMRErY, BiE
BIRRANARSBEFENBENEEEBREBRIREN . BEHFEERsTERE
R —f T2, B ERREERETSRE. Sina SRV BEEERY,
ERERTASTEVN AT DN —REEEAY, EREASPAIEELR. BEK
MEEEEZEER, AN ERREEEFNERETRHNRE. FHEBRN
%ZISW,%ELxCaF FEM, BANEHAIALO,. CaO. MgO. SiO,. Tlozi‘;%mq: ,
BETHOEERPEZENIER. ALORERAEREERNESEY ) FH/ B,
RBeErX, 1§J§zu90°/OCaF2 10%A1,0;, f£1 650 CHY, FBE=E[E93.34 S/cm; GNER
ALO, S EIEINEI30%, EBSHEN1.75 S/em, BEBERFALOIEN, BEERAYE
WREIMEFS, FRESHOEREE, Bt FEEIEELEEZFIREY

EENEREMAETFRNIESEEEMBXFELT S E L é.\,m—tlim
MEBEEBEEE FRRFAF L LNERENEETaNES SO IIRE. X5
BRI R FERRS, FRISFAIISTEZNELBAICTUER .
BEMAETENEIERS, aXEMITE (FIREHE) HNNERME K.
EEREXRIERENK. F58(F, IFEEREa T TIMRNEFER. Nidk
FRABBBESE FRRTFESYOE (ICP-AES) ZVEENESR BB EFEML
BEE, TEMRTHERIGERLE. DIMELIERE. ERN . TIEMEMGH
BE, LL/&E%}_‘E_%D*%EEIKS@S@lETE/Z_EE’JTaE|$o
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Prodigy B B REB A S B FRRFASOEN (XEFS T) (El) ; BEK
A BRAOTKRERINS 1O BB, iBS . HCl ( p=1.19 g/mL) : {L4REE; $5IR
EEEER (ERMEDRARAHCG ) @ 1000 g/mL. R¥PTAKFIEAMNMRLE;
AL FIZKDEEREZER AT I8 MQ + cmiBAE7K .
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1.2 INSEIESEM

S (Ar) W8: 20 L/min; @85S (Ar) RE:
0.1 Limin; BASEN N34 PSI; BARE:
1.40 mL/min; RS E]: 30 s; FRSAESE: 10s; IR
RE: 3R @S (Ar) SE: SSHERASEAT
99.999%

1.3 iXEH=E

JERRFREN0.500 0 g (¥5H#8Z0.000 1 g ) #&, BF
BE4 gBEBNASHIRT, BY, BEE2 gBS
B, &= EiHRES, MR, EF800~900 CEiR
WA, FEEZE1 000~ 1 100 CHERL, A= Bg,
i, ERiin, ARSI ETIHIRREE, &
. AERERSIHIRINEE, MARBGEBE30 mL
(141 ) HCIFI50 mL7KA9200 mLgEA T, In#uS AR
YMEBRE=, FAIGEHEHIBRE, $EFE, BA
250 mLASHRF, FAZEBKHEREZE250 mL, B9, 28
10.0 mLEJ100 mLE =S, FAZEIBKEREE100 mL,
BRI, RNEETIERGHTNE.

1.4 BeRIRFIFRERR
FREX6 gBEBFIETIASHBS, = HIHIRE,

THEREEME, BT 800~900 CHiBHd, FHEZEI 000~
1100 CJ/ARL., T2 Iamg, B, hedtthin, &
BRYISOMETHIRAEE, 240, BEEE SR
HNEE, TINBERBEFHAIE30 mL (1+1 ) HCIFI50 mL7K
A9200 mLgEMR, IR HBMYERRES, K
HHHRERE, REER, BA250 mLAER+, B
EIBKIHEZE250 mL, 1BS. 238 A10.00 mLiZA
REMZ R ST RIA9100 mLASHREE . BIEEINA
MEARTBINERR, IBREBRENEL.

2 ZHR51E
21 HFmEltiEssiE

BEBHIBILGIES EE=M (£2) : D3IEH
B®. 2ak; HR. S2RK; RBoEfae. Bt
BRI E=M75%, ERAMER. @RI ENH
. SRR AR EERK, AR
LYPRAY), HmiERATE. AR, mRWES
BHERIRDEE, RARBEIERAER, Biz5EN
LU e 2 aRa 2 BES AR, &5 N PRk
BEEBEFRRFREOEDIINRERITEHENE

2.2 DiiEL
SEEEGNTERERE. RPEFRE, ik
A1308.215 nm. Al 396.152 nm#JAI 394.401 nm, >35S

s A /.—ﬁ '- ‘i
IS5 Founory [T =

TNEBRREYIFA4HITIUE . BT VRIS AR RE |
BTN, Rt BEESEEEM, EEES510
B, BIRtES. SO T OINEEREAIREDTE (&
3FNER2 ) - NFR3FIE2EIIL: Al 308.215 nmFHUiELE>
BREERK; Al396.152 mRBERS, EEEETF
LR Z BFeXJAINEBS —ET; Al 394401 nm3R
HEEFEFIND. FRILS. BFERKH. RBRE, M
R ED S IA1394.401 nm,

2.3 BN

BN e mER D BUIFNTRO T
SREME RN .. AEZSEAIIRITRNESERN
g, IBFRIND ELREINERLE . WEaBErES5E

Ell ProdigyZl BB BB S EBFHRRFREIIEIHIN
Fig. 1 Inductive coupled plasma atomic emission spectrometer
( Prodigy )

R1 FRERBRMABRITVER KRS RBHRERE
Table 1 Addition amount of standard solution and mass
concentration of aluminum in standard solution series

Gy FRARIERE BN A LR /mL Py/ (pg-mL")
Al 0 0
A2 0.50 5.00
A3 1.00 10.00
A4 3.00 30.00
AS 5.00 50.00

R2 ERHERERATAEG ER IR
Table 2 Comparison of common pretreatment methods for
premelted slag

CILOSL e FAL AR i F R L
ARG . Aogde, WA )
TiH IR A R . AR, WORASREAR
ANEY
M- AW MRS, BAREY SRR AR
SRS Y D ZH g
ARl WREE L, RV, 159 P

RIS

R3 AMEBRERELTI

Table 3 Intensity and common interference of analytical line

MR SR LTI

308.215 20 401 V308.211

396.152 1029732 Nd396.221,Ce 396.091,Fe396.114
394.401 415947 Ce 394.398




F

‘!t [y ——
{EE Founory ITLIG 5T

Vol.69 No.11 2020

308.1521 nm

308.2770 nm

396.0711 nm

3943204 nm

394.4804 nm

(a) A1308.215 nm
&2

(b) Al396.152 nm
DTS

(c) A1394.401 nm

Fig. 2 Analytical line

1RAY30.0 pg/mLipiRAERRETNE, ERI*Es. B
F40JH, MEGENRKENAS, BRNEERTH
BT, RIPSERETRINE B E2E(FA.

2.4 T{rmiZeilta LR
NRERETIEEETURESTRESHT

E, BHNRSRENELIR, HIEX LSaE N AL

tR, SH TEMZ . TIEFREEFXEENERS. TS

RETEEHTNTHARELNEIUR, LBEINE

RETELEPIBRER, LI0ERERETES X

FERME IR, FERWES.

2.5 EmEREEERR

EESHHEER, ERENBEERR T RER

MER. HHERIELR=ERBIELENEE,

M EEEEREIE .

251 EHERR

BN EREYRNERSEINEERTHE,

TTEEZERRER DEBENREN. FEWNGE.
ERENEETIESEMT, Bz A NENERE

RPEMNEEE, HTHERIY.

ERITE: aHEEE (%) = (fBTHREE

RS KMSERE. &MAE. BXRY, FHEQHRMNETR

/53.963 ) x101.961 x 100%., E&F: AlRF=926.981 5
g/mol, OJRFE915.999 4 g/mol., 73 BIMTE3 MRERE
mPEHEEE, WllERIZE6.

HF6AM, EXN=rEFER (BHO125-1,
BHO0126-2, 14") FIEESHEEZ ZENT RIFE
(BRERAFENEINEEN +5%) , FTEEMEL
NEEREEK,

252 BEERRK
IR Eikitie 752 5MEBHO0125-1, BHO126-
2, 1= HERPEAEEE, HITBREERLR,
FERIET. ARTITM, NEERPENIRERE
(RSD, n=11) ¥/NF2%.,
F4 FRETENEL RPN

Table 4 Effect of calcium matrix on detection results of
aluminum

Py/ (pg-mL") AIEE/ (g mL™")

0 30.05
10 29.96
30 30.09
50 30.24
70 29.93
100 30.12

Table 5 Linear range, linear regression equation, correlation coefficient, detection limit and low limit of detection

JLR SrpriGdenm SR (g - mL') LT LIPS o th R/ % E T E/%
Al 394.401 5.0~50.0 y=141901 x -3 729 0.999 8 0.069 0.23
x6 IREMRSTER (n=7)
Table 6 Analysis results of CRM (n=7) 1%

GETE R DE A NIE(E PN o2
BHO0125-1 12.15 12.34 0.19 0.62
BHO0126-2 16.03 16.27 0.24 0.81

14" 24.44 2478 0.34 124
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®7 BEERBRER (n=11)

Table 7 Results of precision experiment 1%
el W A RSD
Y 1 2 3 4 5 6 7 8 9 10 11

BH0125-1 12.01 12.00 12.16 12.31 12.15  12.01 12.12 12.21 12.22 12.31 12.18 12.15 0.87
BHO0126-2 15.89 15.90 16.13 16.21 16.00 1599 l6.11 16.03 16.09 16.08 15.88 16.03 0.64
14" 2420 2433 2451 2433 2441 2422 2468  24.59 24.30 24.66 24.56 24.44 0.67

3 #ig

B, @B TR, SRS, R TESHNOIMEL, WYEEREANN . LIEEE . 18
REH. FEAEHIRFINE FIRISET TAEXAEETE .. FRY, WIETHEAERENRERE, TEIhEY T
BRERBEEBEFRREFRIGE (ICP-AES) MEBBEMEERPEMNBNGE. 2 ARMFEE, HHES, B8
Ay, ERMR, sERlrittsESmREBNTURNEEEERBEETFaLnSENETE.
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Determination of Al,O; in Premelted Slag for Electroslag Remelting
Process by Inductively Coupled Plasma Atomic Emission Spectrometry

DUAN Shuang, ZHU Zhi, DONG Wen-bo, JIN Xiao—cheng, GAO Peng
(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High—-End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

Premelted slag for electroslag remelting process plays an important role in metallurgical industry. The content
of Al,O; directly affects the conductivity, desulfurization effect and remelting stability of premelted slag. To
determine the content of Al,O; rapidly and accurately has great significance in researching premelted slag
system for electroslag remelting process and electroslag remelting technology. In the experiment, the sample
in a platinum crucible with sodium carbonate + boracic acid mixed flux was burned at a high temperature
furnace to remove carbon and fused completely; the fusion in the crucible was soaked out with (1+1)
hydrochloric acid solution, and then was diluted with distilled water. Subsequently, the content of Al,O; in the
premelted slag was determined by using the inductively coupled plasma atomic emission spectrometry (ICP-
AES) with Al 394.401 nm as the analytical line. There is no obvious matrix effect in the experiment. The
mass concentration of aluminum in the range of 5.00~50.0 pg/mL was a linear relation with the corresponding
emission intensity. The linear correlation coefficient of calibration curve of aluminum was higher than 0.999.
The detection limit of this method was 0.069% and the low limit of detection was 0.23%. The proposed
method was applied to the determination of AL,O; in all the three samples. The relative standard deviation (RSD,
n=11) of detection results were between 0.64% and 0.87%.
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