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Abstract

Through the research of the chemical composition and nature of ferromanganese slag, the method
of cobalt by the flame atomic absorption spectrometry was determined. Through the research, we
found out the sample decomposition method, the best optimal medium and acidity, the interfe-
rence of coexisting ions, etc. In the process of decomposition, sample was decomposed completely
by adding hydrofluoric acid to reaction with silicon to generate SiF4 which was removed by per-
chloric acid smoking, so the interference of silicon on the determination of cobalt was eliminated
completely. Calcium, magnesium and aluminum didn’t affect the determination of cobalt. Experi-
mental results showed that the detection limit was 0.0078 mg/L, the relative standard deviation
was between 0.34%~2.14%, the recovery rate was in the range of 97.8%~101.4%, and the analy-
sis results was good. Successfully, the method has been applied in the analysis of cobalt in ferro-
manganese slag, and is to declare the industry standard.
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SEBENEETSROW EEA TR LRERHE, HERRHRN0.0078 mg/L, HXTIRERELT
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1. 518

LR, BRI T2 E R R R W, X E R E AP R EIFER, AT K
B, XS I HEBON R B R AR TR A . A T AR, AR F IR S G [
INCAAFRRI, DU A A PV AR TE ] A T SR R AT R . AR — PR AR L . IRORFHIA . SRAEERCR
FB B R, SRR )2 M A S T A i SR o a R BB o BRIROARE, DL R 2o o AR IEAR
M kAR BEAARSEIAER . BERR. GRS B E S BRI EE R e E XM E. HESH
1k, BTSRRI S 1 AT T M T R — R HE R, S SR = A A AR\ T, ORI,
STHERR B R RIEATE. ik, FRATIR M S5 RSO 1 v 0 A B A o B AT 1A

F T4 ekl 1) FH T 355 5-CI-PADAB J3 006 BEE S AL 20 A 1] [2] [3] [4]+  ICP-AES ¥[5].
RO RE, HAT T AR E BRI A S84 EE @SSR K S, &M TNk B
F o K JE RO G2 [6] [71BE P AR AR & BA 1 70 b, SOAT DR A A A, (E A3 AT IR N I
o ARCEISHET, AR T KIGTR TR BT B v rh g 1 — R 5 iR 8, IR 8 M
FFAE =ik

2. SCIGERSy
2.1, EEUSBFIRT

TAS-990 super AFG AR IR 73 e v, B2 0 B A AT .
EFRAETA T (GSB G 62021-90): 1000 pg/mL; HAIRFIL R aHT4l, KN IRFEEK.

2.2. (NEBTIERHE
PL 50 pg/mL B &S bR I AT SIR B E AN S B A TAE 61, SR ILE 1.

Table 1. Working conditions of the instrument

=1L OBIEEN

WK (nm) X7 B (mA) JGIE I (nm) TSI (Mpa) R (L/min) BRJE 35 5 B (mm)
Wavelength Lamp current Width of spectral band Pressure of aie  Flow capacity of acetylene Height of burner
240.7 4.0 0.2 0.26 1.7 9.0
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2.3. HEmEI&E
T i 75 CARE B ATF BE R R AL AF B8 22 41 5 150 H PA L.

2.4, RWAZE

FREX 0.1000 g £ T~ 250 mL B ZEVUGR MR, IiN 20 mL R AHVRER(12 + 5), 3 mL~5 mL &3
M2, nIGrRfE, IO 3 mL maER, MAVE sERMEIE T, MR, A 20 mL /K. 5 mL (1 + 1)
WRERS, ERT 100 mL AT, B

il 0.010%~0.20% R, BRI EMOGE ;s S 0.20%~0.50% F iR 2.5 1%, 1A% 2.5%H)Eh
FRERPE G, TR ROERE . 9 2 DOl i &
2.5. BIEMZRILLH

435782 0.00 mL. 0.50 mL. 2.00 mL. 4.00 mL. 6.00 mL. 8.00 mL. 10.00 mL %5 #R#EVA R (20 pg/mL)
F—41 100 mL ZEHH, SN 5 mL EER(L + 1), DUKRRREZIE, |, i R0bnERR, A
PRI BN Z I AR AR E, e, SR ~H o0& B .
3. BREH®
3.1. HmaBEENHE

FE L ER VR (12 + B) /0 A, IO\ 3 mL~5 mL &R, fEFF i ip S AR B A, 28 R
Bk . BMELTE, MAERBRO + 1)iEmMEhds, T LLUARR I .

3.2. RIBNMRITEE

SRCLEEE . IR, MR ABWRAE, WEARRENFERBOCE, W& 2. 4587FH, #
ANEVR E B = A RS R, IS R E IR EREAR — 8. BT EERAERE TS ER, R
FHRMASIR e S AFTE— B JE AR, DRI IR 4EAE 2.5% 1) Eh R A 5 FR 34T B30 7€ o
3.3. £EEFHTIMEER

TEERERPVE FEH s, = 5%, “EMESEAE 30%-50%, FA S =E 30%~45%,
FABES BT 15% LT, =584 CHEEET 10%LL T . X ERGTGEATIENET TR, SREH,
B B4 . EALEE. =84 T AESTEE I E A T . T EAEEMAE SR L SRR E WkEE,
FREEERAE 1%L R, AFETHIE .
34. FrRfEHZg R E&MEE

B EIPRUE R ZRTE 0~2.0 mo/L & & B R 2 MEVE B B R, b Bl 28 BRIl W3R 3.

3.5. WiifR
WA R RARIRES, LA VR 1L VR L 58 (B AR O 22 11 3 A5 FFonS IRLFRIVR BE AR A HR B, sed
45 9/9 0.0078 mg/L.

4. BEmME
XA ARRNE R ER A B fh2E AT 1 [BISCRAORS B L SR (L35 4), IRk B rh BHBRSE I = HoR
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Table 2. Absorbance under different media and acidity
2. TEN RANBRER BN E

B IR Tl o SR
Concentration of media HCl acid HNQO; acid HCIO, acid
0.5% 0.173 0.171 0.172
2.5% 0.172 0.172 0.171
5.0% 0.173 0.172 0.172
Table 3. Linear range of calibration curve
= 3. RERZIZIESERE
[EVEprp LLMEVEE (ng/mL) HARFREL
Regression equation Linear range Correlation coefficient
y = 0.095x+0.003 0~2 0.9998

Table 4. Recovery and precision

= 4. BlERMNBEE

FE b W B S54E (Wi%, n = 11) I (%) SINAFE (%) IS % (%) AHX AR AR 2 (%)
Sample Average found Added Total found Recovery RSD
1 0.0092 0.100 0.1090 97.83 141
2 0.0286 0.100 0.129 101.40 0.53
3 0.0668 0.400 0.466 98.80 2.14
4 0.101 0.100 0.200 99.01 0.34
Table 5. Accuracy contrast
5. ETREXTLL
KT
= LA e ~ ICP-AES %
. . F R CREKBREE B
e W (o= M @b n=) i en=y  SEBE Geensu
P ; ?Our Labora£or Qingdao Laboratory Technology Neimenggu Yongsheng ) f € (;)
“werane foun dy Service Co., LTD Ferroalloy Co., LTD average foun
g average found average found
1 0.0092 0.0089 0.0094 0.0091
2 0.0286 0.0282 0.0291 0.0296
3 0.0668 0.0673 0.0660 0.0658
4 0.101 0.108 0.097 0.106

MRS BRAT] . WS R BRER & ST BRSUE A 7] S5 S8 00 S 30T 1 11 AR IE A, [ DL &5

THIENERATHER X b, SRR (LR )R Y, Jrik ik s BT

W, AEXTARAE R Z2 40T 0.34%~2.14%2 [F], &FhortrdmditA—3.,
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