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Synopsis :

Located in the steel-making area of Mizushima Works, the Analysis Center is connected
to the blast furnaces and the LD converters with several air-shooters (compresser type),
thereby achieving a well-concentrated control system ever required for the iron and steel
making operations of the plant. For the rationalization of wet analysis, the Center is
equipped with new analytical equipment - atomic absorption spectrophotometers, a
solution type photoelectric emission spectroscopic analysis apparatus (Quantlet) and an
activation analysis apparatus (Activac) - in addition to such main equipment as three
photoelectric vacuum spectroscopic analysis apparatus (Quantvac) and a fluorescent X-
ray analysis apparatus (VXQ). All these facilities contribute much to the rationalization
of chemical analysis process needed by the plant. Through two analytical computers
(Quantac 502), respectively connected to each these equipment, analytical results from
Quantvac and VXQ are transmitted automatically as input to the process computers at
the blast furnaces and the LD converters, thus demonstrating a full advantage of data
processing. With further importance placed upon the inter-checking between each
equipment, the check system of analytical results was established to improve both
accuracy and precision of analysis. In addition, an automatic sampler was introduced for

the rationalization of iron ore sampling.

(c)JFE Steel Corporation, 2003
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The Analysis Center of Mizushima Works—Its Outlice and Characteristics
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Synopsis:
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Located in the steel-making area of Mizushima Works, the Analysis Center is connected to the blast

furnaces and the LD converters with several air-shooters (compresser type),

thereby achieving a well-

concentrated control system ever required for the iron and steel making operations of the plant.

For the rationalization of wet analysis, the Center is equipped with new analytical equipment —

atomic absorption

apparatus {Quantlet} and an activation analysis apparatus (Activag)

ment as three photoelectric vacuum spectroscopic enalysis apparatus (Quantvac)

spectrophotometers, & solution type photoelectric emission spectroscopic analysis

in addition to such main equip-

and a fluorescent

X-ray analysis apparatus (VXQ). All these facilities contribute much io the raticnalization of chemical

analysis process needed by the plant.

Through two analytical computers

{Quantac 302), respectively connected fo each these equipment,

analytical results from Quantvac and VXQ are transmittad automstically as input fo the process com-

puters at the blast furnaces and the

cessing.

With {urther importance placed upon the inter

LD converters, thus demonstrating a fuil advantage of data pro-

-checking bstween each equipment, the check system

of analytical resalts was established to improve both accuracy and precision of analysis.

In addition, an automatic sampler was introduced for the rationalization of iren ore sampling.
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Photoelectric vacuum emission spectroscopic

analysis & fluorescent X-ray analysis

‘—The Ist parts

‘—Atomic absorption analysis
—Photoelectric emission

spectroscopic analysis  (solution type)

——The 2nd parts

,—— Gas analysis in steel
——Activation analysis

—C,5 analysis in steel

——Iron & steel analysis
-—Iron materials analysis

‘ -—Fuel analysis

—Inclusion analysis

- —Sampling

~—— Preparation

- —Check Analysis
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Table 1 Outline of analytical equipments

Remarks

Name of equipment Number Service
) o 3 Rapid analysis of Made by Shimadzu Co,, Litd.
Photoelectric vacuum emission iron & steel Vacuum type spectrometer, GV.200
spectroscopic anal. apparatus Range of wavelength, 1700-3400A
(Quantvac) Channels 45-58, Groups 3
Analytical elements 18-20
1 Rapid analysis Made by Shimadzu Co., Ltd. ‘
Fluorescent X-ray analysis of BF slag, L Dslag, Analytical element
apparatus sinter, return fines Fixed 9 elements
(VXQ) & ferro-alloys Scanning 7 elements
Cr-target
] 2 Belonging to Made by Shimadzu Co., Ltd.
Analytical computer Quantvac, VXQ, Word ;: Decimal, sign and 6 digits,
(Quantac 502) Quantlet & Activac serial, fixed point
Memory : Magnetic drum, 3600 rpm
60 cps, 6400 words, 1.7 to
! 17 ms. access time
Atomic absorption spectro- 4 Rapid analysis Made by Nippon Jarrell-Ash Co., Ltd.
photometer of ore, iron & steel JA-AAIE & JA-AA-L
1 Made by Hitachi Ltd.
Hitachi-207
Photoelectric emission spectro— 1 Rapid analysis Made by Shimadzu Co., Ltd, .
scopic analysis. apparatus of steel & iron Range of wavelength 1850-4300A
(Solution method) materials Channels 34, Groups 2
{Quantlet) Analytical elements 16
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1 Rapid analysis Made by Tokyo Shibaura Electric Co., Ltd.
of oxygen in steel Oxygen-Activation Analyzer
(14MeV Neutron Radio-Activation)
2 Made by Kawasaki Steel Corp.
Conductmetric method
Hydrogen analyzer 2 Rapid analysis of Made by Seishin Shoji Co., Ltd.
hydrogen in steel Arc-Fusion Gaschromatography
Made by Naruse Scientific
Instrument Co., Ltd.
Palladium separate-pressure
measurement method
Nitrogen analysis 4 Rapid analysis of N analysis apparatus
apparatus steel
Carbon analyzer 4 : Rapid analysis of | Made by Kawasaki Steel Corp.
iron & steel | Conductmetric method
Sulfer analyzer 3 Rapid analysis of Made by Kokusai Denki Co.
iron & steel High frequency furnace type
2 Made by Laboratory Equipment Co.
Mufifle combustion
KIQ; automatic titrater
Chemical analysis 1 Analysis of ore, Balance (Chemical & Digital)
apparatus alloy, metal, iron Photoelectric spectrometer
& steel PH meter
Analysis of fuel Kart Fisher apparatus
Mercurry cathode electrolysis
Automatic titrater
Dynamic viscosity meter
Automatic calorimeter
Inclusion analysis apparatus
Sampling in 1 Sampling & Automatic sample preparater (cutting
Analytical center preparation of ore, & polishing)
slag, iron & steel Manual cutter, grinder
Belt-sander
Ore sampling mill
Briquet press
Sampling preparation I Sampling & Sample preparation plant for iron ore
epuipment preparation of ore Sample preparation plant for coal
Random automatic sampler
(for fine iron & coal)
Box sampler (for lime-stone)
Sample preparation plant for cokes
Sample preparation equipment
{for lime-stone, fluorite etc.)
Sample preparation equipment for
ferro-alloy
! Automatic sampler (for lump ore)
Air shooter 7 Conveyance of Made by Uenoe Manufacturing Co., Ltd.

sample

Compresser type

Blast furnace 1600m
LD converter 200m
No.l casting yard 300m
No.2 casting yard 340m

Casting yard {(degassing) 300m
Continuous casting plant  350m
Hot metal yard 60m

(mean speed 25m/sec)
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Table 2 Analytical element of iron materials,
iron & steel by atomic absorption
spectrophotometry

Analysis object ! Analytical element

Steel Al, Mn, Cu, Ni, Cr, Mo, Ti, Co, Pb

Sinter AlR03
[ron ore Al1;04,Ca0, MgO, Mn, Cu, TiO3, Cr,

Pb, Zn, Ni, V,Co

Lime stone MgO

Ferro-alloy, Metal | Al, Fe, Mn, Cu, Cr, Bi, Cd, Sn
Flux NagO, Kgo

Inclusion

FeO, Al:03, MnO

Table 3 Analytical results of steel by atomic
ahsorption spectrophotometry (%)

i T TMa | Cu | AL
Sample lStand_ A-A [Stand| A-A Stand| A-A
. __lvalue value |value lvalue [value lvalue_

0.005

GK-13 0.631| 9-923) g.112| 9- 112 ¢ pps| 0-005
0,005

0.635 0.115

. . I I s
_ ' 1.84 0.140 0011
GK-16 1.815I L. 86 0.138 0.136 0,012 0,011

d I ‘ -
0.710 | 0.027, % 0.035
NBS 1118 0.706 5 215 0.023I 0.027 0.043; 5 o3¢

"0 730] 0.050) o 0% £.051
0730, g 750! 0-951) 0 051) 0-5% 052

* Total Al

NBS 65d

Table 4 Analytical results of iron ore by
atomic absorption spectrophotometry({%)

R B > _Mg0” | ALDy
Sample Chem.| A-A |Chem. A-A [Chem,| A-A
. value value |value |value value [vatue
BCS 175/1 0.28 0.26 1.4& 1.40 110 115
Goa 0.03 .03 o.wi o.08 2.90 2.94
Hamersley 0.01; 0.02 0. 10| 0.05i 2,48/ 2,48
Bensenlake 2,12 2,100 0.71, 0.76 0.62| 0.64
Rompin 6.03 0.02 0.55§ 0.61 2.58 2.50
L TiTE N o
Sample Chem.| A-A Chem.| A-A IChem.| A-A
ngalue value |value 'value value val_u_e_
Goa <0.01| 0.005 0,003 0.002] 0,006 0.006
Hamersley ‘(0.01! 0.003| 0.002 0.003| &.004 0.002
Bensonlake 0.02" 0.015| 6.007 0.005| 0. 002 0,903

1
Rompin 0, Gﬁi 0,063 tracei 0,001 0.005 0.004

* Staﬁé; ;alue
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Sample &mdQL&mﬂQLFmdQL BAE LGSR TET,
alue |value |value |value lvalue |value ot e TG AL - N -
value yaly e R v R L RSO,
NBS 18¢ 0.554 0.56 0'093i 0.09] 0,065 0.07 fﬁ'@%:‘fﬁ%ﬁ. é}mj 2k, ﬁ‘%ﬁb’—%t{&ojﬁl
NBS 100b 1.89, 1.92 0.064! 0.07) 0.035 0.02 9 %’_if, ﬁ%ﬁ?ﬁ&”%iﬁﬁﬂ{;ﬁﬂ@ =l R b
KKS-13 0.6320 0.64] £.09; 0.08 0.02» 0.02 %fliﬁ}i’%iﬁ?é g ,ghﬁ:b%‘ %ﬁ!&f}’;}l‘ﬁfﬂ
KKS-112 0.46a: 0,45 0.105| 0.10] 0.67y| 0.66 V:Gifé?&%j‘ﬁ%ﬁ%ﬁﬁj L, ﬁ}ﬁmﬁﬂ&tcb‘ig
-114 0.48, 0.50] 0. .36/ 0.03;] O - .
RS- % 2 0.3 0.0 G020y gk, gkiieho Al X BB T, £X
Table 6 Analytical results of iron ore by Quantlet (%)
A GO MgD ] Ma | Co | MO
Sample | A | QL | aa | QL ‘ A-A ‘ oL | aa | QL | Aa | QL | AA | Q
e e A _ . o
Dungun 2,30 ‘ 2.22 0.12 0.141 0.20 ‘ 0.221 &.16 0.16 | 0.013 ‘ 0.012 0.12+ 0,10
Larap 1.64 : 1.60 0.60 0.65 ¢ 0.6l | 0.07 0.06 | 0.411 \ 0.011 0. 26 l 0.26
Goa 2.78 L 2.7 0.02 3.01 ‘ 0.06 | 0.05 Q.45 0.46 | 0.002 | 0. 002 0.13 ; 0.11
Ipoh ‘ 2 84 2.82 2.75 2.68 1 0.70 ‘ 0,74 0.56 0.58 | 0.002 4,001 0.15 L 0.16
Yagle Mt ‘ 1.26 ﬁ 1.19 1.22 1.31 ‘ 2. 86 2. 87 0.04 0.05 | 0.041 ‘ 1.042 0.11 [ ¢ 11
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i Analytical equipment |
|

Table 7 Check system of analytical value

ist check

Converter steel, Pig iron,
Molten iron
Mold pig iron

Between each Quantvac

! Quantvac-Quantac
{(No. 1—~No. 3)

{Iron & Steel)
Steel product, Steel
semi-product
{inconstant sample)

L A-A analysis apparatus
& Quantlet ' analysis
Between each A-A analysis
apparatus {No. 1~No. 3}

| about A-A analysis

A-A analysis about Quantlet

2nd check

Chemical analysis
& atomic absorption
spectrophotometry

‘ {A-A analysis)

Chemical analysis

BF slag & LD slag

Sinter

| Chemical analysis & A-A
analysis

Fluorescent X-ray
analysis apparatus
{(VEQ)-Quantac

| Chemical analysis & A-A
analysis

VXQ-Quantac

Return fines & mixed
iron ore

VXQ, A-A analysis
apparatus & Quantlet

A-A analysis & Quantlet
about VXQ, A-A analysis
about Quanlet,

Between each A-A analysis
apparatus about A-A
analysis (No. 1~No. 3)

|
L
i

Chemical analysis

Slag forming material

i Chemical analysis & A-A

Chemical analysis

i analysis apparatus

(Iron & steel)
Special elements &
micro elements

3 ‘ | — e
, A-A analysis apparatus Chemical analysis

! and chemical analysis |
i ;

(Iron & steel)
Gas analysis

.‘0:

Conductmetric method! O : Conductmetric method

& activation H :Palladium separate-

analyzer pressure measurement

H: Arc-fusion gaschroma- method

i tography & palladium

‘ separate-pressure
measurement method

1 N : Chemical analysis

{Iron & steel)

Quantvac (between each Quantvac No. 1, 2, 3)

—+Fluorescent X.ray analysis apparatus (VXQ)

l
A-A analysis & Quantlet

{Iron material)

" A-A analysis (between each A-A analysis

VXQ — |

|, Quantlet

{Oxygen in steel}

{(Hydrogen

Conductmetric method «— Activation analyzer
in steel)

Arc-fusion gaschromatography

Palladium separate-pressure measurement method

apparatus No. 1, 2, 3)

Fig. 6 Method of check analysis between each instruments
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