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On-line Determination of Manganese in Molten Steel by Atomic Absorption -

Spectrometric Measurement of Evaporated Fine Dust at Converter

Takeshi Tsu1, Tadashi MOCHIZUKI, Youichi ISHIBASHI, Naoki GUNJI,
Takanori AKIYOSHI, Manabu ARAI and Hideo IwaTA

Synopsis :

For on-line determination of Mn in molten steel at converter, analysis of fine dust generated from the
molten steel by atomic absorption spectrometry was examined. According to the characterization of the
dust in dust collecting water, Mn was selectively evaporated from the molten steel to yield Mn enriched
dust, but the amount of Mn in the fine dust (< 10um) reflected on Mn content in molten steel. Atomic
absorption analytical system with flame atomizer was developed for direct analysis of the fine dust and this
was coupled with 0 G dust of the converter. Only fine particles extracted from the dust with cyclone were
directly and continuously introduced into the atomizer of the system. The good linear correlation was
obtained between the Mn contents of fine particles and the molten steel at the blowing end. But, the data
obtained at the 85~ 95% completion of blowing end showed poorer correlation between the Mn contents of
the particles and molten steel. The reason was considered for that the relative evaporation rate of Mn to
Fe varied at the 85~95% completion of blowing end.

Key words : on-line analysis; determination of manganese; atomic absorption spectrometry; dust; molten
steel in converter.
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pling point of dust.

sYHT

2-2 91h® %ﬁﬁﬁﬁ

2:2:1 BEFUOAITE
Jarrell Ash % AA-8500 ’if}iﬂ\,x AR X T = X))
[\%%(‘71)1/:7—%—*']:5/7{3)(_ —) %47 L,

TCERBEEGHAITR D, 7 L— AL 324 -
7 F Ly HN—=F— SA-62 B! (Jarrell Ash #) % H
v, FRAMEF v N IZEIEEA L. Table 1123
EOFEREHER L.

2:2:2 YR DWHEESHIT

T L — AFFALEIC L B 5 R b OWEBE AW S
257 L% Fig. 2 2R, ¥2 0% 7Y 730G
¥y roEP (Fig. 1Q) 611w, 4 r70r LNy
T —hkMAGbEIoWMIA RN LT, FXPERE
FAERRICHEA L7z, 0G 77 b SoNiEE$ CoRig
B 5mThbH. T/, BEAEHAD0G HFADEA
HEWTROBAS 1~21/min & L7

3. RBERRUER

3-1 BIFRESF A FORE

FiNA SRS 5 5 2 b OERNEE & LT,
DER ORI X - TRET 2 REPEHE T 5 ORI
FE ),

DEA D S OERIR G T B (HEIERIN),
3VREEIND 7 2 b L EBBRND ¥ A P HAET B,

LENEZL TS, FRNFEEY A N E2ERND ORE
e LTHHT A 012, FROEREFHSNICT
HYENH D, FITETHRM, WHIHIZPEL E NS
REKP YA % 2-1 OFRIEICHE- THIEL, Zho
Fr Ty Y¥—2a rEiro7o.

Table 1. Operating conditions for atomic absorp-
tion spectrometer.
Current for hollow cathode famp 10~12mA
Flame atomizer
Air-acetylene flame
Air 6.31/min

1.81/min

Mn 279.6 or 403. ! nm
Fe 344.1 or 372.0 nm
1~21/min

Acetylene
Analytical line

0 G gas sampling flow rate

oG
duct

‘\OG gas

Cyclone

Atomic absorption spectrometer
' " Flame

Acetylene %é Air

Valve

Buffer Buffer Pump

Fig. 2. Schematic diagram of flame AAS
system for direct anaysis of dust.

— 137 —



1870 o oW 77 (91 Fu

2um  X5000

C)5~10um 5S5um X2000

Photo. 1. Particles in dust collecting water.

3-1-1 RS 3-1-2 EVAMIEERSS
Fig. 3 \CiRSWM, FHIROHEIICEE L5 X b Photo. 1 2% 2 F @ SEM BlI&& £ 4L, 1~5

DORESMGERL:, M2rSHL % X912, AR pm IS NS A P DS X, Lum BLT OEIHEE
WCEOTFHZEI~S5um O F A P2 RO 80% BELSE  HL, ZRNTFEBEEL TV, - C, Fig 3 ORiE
HTwh. T2, BEZBELLVWbLOD, K S5um L DRIE ALY TEZLE, luym UTOMBERYZD
Lo 52 PRSI R P TR R L E WIS KNFHIEAES A PORFEEOL LD EbRS, —
Rohr:. F, 10~32pm B 32pum LI ENETYA DS

—138—



IR Y 2 P OBEBERETFRGHEIC X AB T D4 YT 4 L 1871

: z
L z "
80 = 0 initial stage
E? of blowing
=7 Middie stage
Eg E of blowing
HA Final stage
60+ -E.é Z of ‘blowing
oy -
R =7
< =
.
£ 40p =/
S =2
q’ -
2 =
=7
=
H
20r =2
=7
=7
=7
=7
A
=7
0

~1 1~5 5~10 10~32 32~100 100~
Dust particle size (um)

Fig. 3. Dust particle size distribution.
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Fig. 6. Estimated relation between Mn concentra-
tion at the surface of molten steel and relative
evaporation rate.
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