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DETERMINATION OF OXYGEN IN CAST IRON"

Synops:s '

H'Ldeh'wo G'otu Shin Suzuki, Jin K'mnum and Alma Onuma

Recently, the determmatlon of oxygen in cast iron has been required and it is lmportant

to determine not only the total oxygen but the oxygen as each oxide..

The non metalhc mclusmn

. method such as the chlorine method, the electrolytic method the hot mtrlc acid. method etc.
is the usual method-for- determining each oxide in cast'iron but: thls method -is -tedious and not

reliable.

The authors studied on the fractional vacuum-fusion - method ‘and ‘it was found that

by using a tin-bath, FeO could be extracted at 1050°C, MnO at 1150°C, SiO; at 1450°C and-Al,O;
at 1750°C by this simple method. The same cast iron samples were ‘analyzed by the fractional

- vacuum-fusion method, the.hot nitric acid method, the chlorine. method "and. the electrolytxc
method. Successful results were obtained by the fractional vacuum- fusmn method in Lomparxson
with the case of the non-metallic inclusion- method. ) ’
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Reaction tube.

Four stage mercury diffusion pump.

! Two stage mercury diffusion pump.
Mercury dropping pump. "
Orsat type micro-gas analysis apparatus.

. M’clecd guage.

. Optical pyrometer.

P. P! Rotary pump M

G. Gas volume

R. R! Mercury reservoir.

Fig. 1. Schematic diagram of gas

‘ analysis apparatus.
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) Table 1.. Kamaishi pig iron A
C 2'559, Si 2'05%, -Mn 0°46%, Ti 0°229, P 0'150%

Fractional vacuum fusion

. Oxide method (%) Elecrolytic gethod (%) “Chlorination method
FeO .| . 07008 0-009 0+014 07025 0+028 0.034
MnO- 0°005- 0°004 - 0°001 0+001 0°004 0*005
SiO; 0°008 0°007 07009 0°009 0°006 0-010
AlO, 0°013 0014 0°008 0°006. 0+008 . 0°009
“Total ) ; } ) T :
oxygen 0°013 0013 0°012 0°014 0°014 0-018

; Table..2. Wanishi pig iron A. .

C 2°67%, Si 1°70%, Mn 0°529%, Ti 0°29%, .P 0°162%
Oxide Fmga;%%gnat»o/\scuum fvus§on Electrolytic method (2) | Chlorination method (25)
‘FeO 0012 0°008 0°008 0°012° 0°025 ©0°014
MnO 0°003 _ 0+008 0+001 0+001 .©°005 0*002
Si0, 0°008 0°008 0°007 0007 . 0°010 ~0°008
Al O, 0°013 0°012 - 0°006 0*007 0°010 - 0012
Total . ' . P . . .
oxygen 0°013 0°014 0°009 0-010 0°017 0+014

Table. 3. Wanishi pig iron C

C 2°319%, Si 1°839%, Mn 0°53%, Ti 0°299;, P 01719
Oxide g;;%gna%%;‘c““m fusion Electrolytic method (%) Chlorination method (%)
FeO 0*006 0007 0°006 0°008 0°027 -~ 0°033
MoO 0*010 - 0°008 0°0006 0°0008 0°003 0°004
Si0; 0°009 0*009 0006 0+008 0°010 0°008
Al:O3 0*006 0*006 0°006 0+007 0°004 _ 0°004
Total ° . . J . * . .
oxygen | 0°010 0°011 | 0°008 0009 l 0+013 0°014

) Table 4. Synthetic iron

C 3*25%, Si 1°44%, Mn 0°319%, P 0°012%,.S 0°016%

Oxide Fractional vacuum Electrolytic method Chlorine method Warm nitric acid
fusion method (%) (%) (%) method - (%) -
FeO 0°037  0°031 0°037 0°044 0052  0°036 0001 - 07002
MnO 0016/ 0°033 0°0002  0*0005 0°005  0°009 0°0002 ©  0°0003
Si0, 0°010  0°010 0°009 0°008 0°007- 0008 0*008 0°010
AlOy 0°023  0°022 0°023 0°027 0°027 07024 0*008 0°023
Total . . . . . . . oy o
oxygen 0°028 0030 0°024 0°027 1 0°029 . 0°026 0°008 0°017
Table 5. Synthetic iron

C 3°259, Si 1°449, Mn 0°319, P 0°012%, S 070129

Oxide Fractional vacuum Electrolytic method ' Chlorination Warm nitric acid
fusion_ method (%) (%) method (%) method (%)

FeO 0°0016 : 0°0019  0°0015 0+0083 0°0014 0°0010
MnO 0*0007 0°0005  0°*0006 0°0006 - 0°00003 © 000002
Si0, 0°0018 0°0036  0°0034 0°0037 0°0039 0°0032
Al;04 0°0021 0°0012  0°0013 0°0021 00010 0°0007
Total . i . . ( . .
oxygen ° 0°0026 © 0.0030 070029 0°0053 | 070029 070024
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