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Potentiometric Acid-base Titration of Slags in Molten Potassium Nitrate

Takayoshi YOSHIMORI and Naoyuki HIRATE

Synopsis:

Several slags were potentiometrically titrated in molten potassium nitrate. The sample was allowed
to react with a definite amount of potassium dichromate in the melt at 400°C, and then the excess dichromate
was titrated back with the weighed portions of potassium carbonate. An antimony rod was used as the
indicator electrode, and a Pt/Pt(II) couple in a eutectic mixture of LiCI-KCI as the reference electrode.
The potential break through the end—point was 0:2—03 V, and reproducible results could be obtained
for each slag sample. The amounts of the acid consumed by the slags were compared with the basicities
of the samples, which were calculated from various methods.  Almost linear relationship could be obtained
between the amounts of the acid required and the following basicities based on the chemical analyses of the
samples; they are lime-silica ratio, V-ratio, basicity ratio, the basicity by KERLIE and the basicity by MorI.
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Potentiometer

I. E : indicator electrode -
R.E: reference electrode
T.C : thermocouple

Fig. 1. Apparatus.
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Table 1. Chemical composition of the sample slags (wt%).

Sample T. Fe Si0, ALO, g MnO  CaO @ MgO PO,
! 1 4 . i ]

1 o1es 0 92 1 24 1 53 417 53 | 25

285 84 | 22 | 55 | 44 g2 | 2

3 208 ' 123 | 24 ;. 63 35-7 62 32

L 4 1 222 | 126 . 26 | 70 36-2 | - 88 - 3-]

Slags of basic converter 5 184  10°1 2.3 65 4.4 ' 70 2-8
for stainless steel 6 16-2 157 12 747 386 63 | 3:3 "
: 7 15-2 149 19 | 70 | 399 76 | 44

8 116 163 22 | 68 462 , 69 = 27

9 230 10-7 '3 |~ 78 ! 391 i 63 ' 3

10 20-9 93 20 . 6 42-9 57 i 26

| |

1 179 140 ' 26 | 89 | 338 ;82 s

Basi hearth sl 2 ¢ 21'4- @ 9.9 2:5 | 40 39-8 -5 ! 34
asic open-hearth slags 3 155 . 159 26 | 84 . 374 78 5-2
4 165 . 117 i 23 | 60 3-8 ﬂ 87 | 35

- : 1 I _ L

Blast furnace slag . 04 | 323 | 148 1-0 39-4 75 00
Electric arc furnace slag ‘ 06 i 30°1 44 07 52'3“ .- 82 . . 00
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Fig. 2. Potentiometric titration curve.
Sample : Basic converter slag No 3,
500°7mg- taken K»Gr207, 500 5mg
added. 4
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Table 2. Amounts of the acid consumed by the slags.
Amounts of K,Cr,O; reacted with Basicity CaO
Number of 1g of sla : ! !
Sample experiment & g (® 1 (wt %) /S10;
0,
: I max. min. . mean (wt %)
1 4 0-5818 0-5578 0°5688 4-55
2 4 0-7252 0-6539 , 06890 5-27
3 4 0-3010 0-2524 0-2852 2-90
g1 £ basi 4 5 0-3630 03044 0-3353 2-88
Slags of basic converter 5 5 0-5655 0.4922 0-5274 412
for stainless steel 6 5 0-2762 0-2385 0-2548 2-47
7 3 0-3086 0-2868 0-2948 2-68
8 4 04722 0-3496 0-4218 2-84
9 5 0-4386 0-4046 0-4138 - 3:65
10 5 06986 0-6630 06850 4-61
1. 3 01018 0-0934 0-0981 2-41
. h sl 2 3 0-2896 0-2740 0:2794 4-35
Basic open-hearth slags 3 3 0-1158 - 0°1067 0-1116 2:36
4 | 3 0-2918 0-2853 0-2879 3-74
' T
Blast furnace slag 5 0-0962 ; 0-0719- 0°0875 i 1-22
Electric arc furnace slag 3 1 0-1340 01306 0-1320 1-74




%58 4 (1972) £33 =

498 g & 0
-0
5 -
o /o
q
2
E3
53
o
n
S 2f
o
o
a
, =
1 L 1 t
o} 200 400 600 800
5 | (c)
*
ES
Zat
—_ (] o
2 e
T 3l %
3 J
«© o0
~ 2L o
Q x -
o
o
a
I -
1 ! i !
o} 200 400 600 800

sk (b) iy
5 o /o
8 4 .. -o<
2
S 3
3{‘) -00=——0—
o O
o N
2 .7
v
2 a
(ST o
1 ] L !
0 200 400 800 800

(Ca0 + Mg0) /(50 + A1,0s) by mol %,

I L 1 1]

0 200 400 600 800

Amounts of K.Cr,0; (mg) / 1g of slag

O Slags of  basic converter forfstainlessTstcel

@ Basic open-hearth slags

A Blast furnace slag

X Basic electric arc furnace slag

Fig. 3. Relation between basicity and amounts of K,CryO; reacted with l g of slag.
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