408 % » 4 % 62 4 (1976) ®3 S

DE00Z0IIN000SA0E

X

&b

UDC 669.1.046.584.2 : 543.257.5

ENER I A EBEBREICL 2 2 5 7 OPIREE
— 27 2R FOBEEBEORIE —
H Om ¥ BT % F Y

Biamperometric Acid-Base Titration of Slags in- Molten Salts

— Basicity Measurements of the Slags of Stainless Steel ——

Takayoshi Yosamiort and Masanobu Y AMAZAKI

Synopsis:

Several slags were titrated biamperometrically by the following two methods. First, the sample slags
were allowed to react with potassium dichromate in molten potassium nitrate at 400°C, and then the excess
parts of the dichromate were titrated back with the sticks of the nitrate containing potassium carbonate in
definite concentration. Secondly, the samples were allowed to react with vanadium pentoxide in the
eutectic mixture of lithium, potassium, and sodium sulfates at 650°C, and the excess parts of the pentoxide
were titrated back with the weighed portions of the carbonate. Well defined titration curves could be
obtained, indicating the reversible electrode reaction of the acids (the dichromate and the pentoxide).

The results of these titrations were enough reproducible. The amounts of the acids consumed by the
sample slags were compared with the basicity indexes of each slags which were calculated from various
methods based on the composition obtained by chemical analyses. Almost linear relationship could be
obtained by both methods between the amounts of the acids consumed and the following basicity indexes;
they are basicity ratio, V-ratio, the basicity by Grant and CHIPMAN, the basicity by KerLie and that

by Mort. These conclusions are nearly the same as those of the previous report.
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Fig. 1. Biamperometric titration apparatus.
I: platinum electrodes
2: thermocouple
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Table 1. Chemical composition of the sample
slags (wt9%).

Sample |T. FelSiO, | Al,O4 (MnO| CaO MgO| P,O;
Slags of ‘1 20.8(12.3, 2.4 |6.3(35.716.2 3.2
basic :_2 22.2(12.6| 2.6 {7.0(36.2|8.8]3.1
converter 3|18.4 l(_).] 2.316.5(41.4|17.0| 2.8
for '4116.2|15.7¢ 1.2 {7.7(38.6(/6.3]3.3
stainless /5115.214.9; 1.9]7.0/39.9/7.6|4.4
steel 6(11.6/16.3] 2.2 | 6.8 (46.2/6.9| 2.7

7(23.0({10.7] 1.3 17.8(39.1/6.3{3.1
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IHEICLY, TREREEBELFT 400°C wwinst Lisghd o .
VIR T v T RSB LA 2 A B4 BREA TARME iz
ZTO5AL, WEHIZ 500 mV OBEE XL TE 45 min
FIMEY 5. Chizhon UDERL-EED ) » Ak
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B,: Ca0/Si0, by wt

B,: (Ca0-4R05)/ Si0;

by mol%.
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Fig. 2. Biamperometric titration curves in molten
nitrate at 400°C.
Table 2. Titrations of potassium dichromate in
molten potassium nitrate at 400°C.
K,CO, stick K,Cr,O; wt% of
taken (mg) reacted (mg) K,CO, stick
181.2 38.0 9.85
235.2 49.6 9.91
245.0 52.2 9.88
Av. 9.88
Table 3. Amounts of K,Cr,O; consumed by the
slags.
Amounts of K,Cr,O
Number | reacted with lg Basicity
Sample of of slag (mg) CaO wto/
expt. min. | max. | mean Si0; wt%
Slags of |1 3 170.7|178.71175.9 2.90
basic 2 4 201.41220.7|208.8 2.88
converter | 3 3 313.3|365.3}337.9 4.12
for 4 3 204.61220.1{213.1 2.47
stainless |6 3 205.7{251.1(226.2 2.84
steel 7 5 247.2(353.6|291.4 3.65
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Fig. 3. Relation between basicity and amounts of
K,Cr,0; reacted with lg of slag.
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Table 4. Titrations of vanadium pentoxide with
potassium carbonate in molten sulfates

at 650°C.

V205 taken (g) |K,CO; found (g) choarél\éf?;tio
0.2999 0.2980 1.307
0.2992 0.3020 1.328
0.2998 0.3010 1.322
0.3002 0.3000 1.315
0.3002 0.2930 1.284
0.2997 0.2980 1.308
0.3008 0.3020 1.321
0.3005 0.2920 1.279
0.3010 0.3010 1.316
0.3003 0.2960 1.297

Av. 1.308
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Fig. 4. Biamperometric titration curves in molten
sulfates at 650°C.
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Table 5. Amounts of V,0; consumed by the slags.

Amounts of V,0O;
Number | reacted with 0.1g | Basicity

Sample of of slag (mg) CaO wt,/

expt. min. | max. [ mean Si0; wt%
Slags of |1 4 95.3|121.1]108.9 2.90
b g 2 4 97.71106.4|101.0 2.88
asic 3 4 [152.5]147.1]140.4 4,12
gonve”e‘ 4 4 91.7| 96.7| 94.8 2.47
°r.1 5 4 101.8|106.3|104.2 2.68
S‘aﬁ’ess 6 4 [124.1]134.0[128.1 2.84
stee 7 4 |148.2'155.4/152.8 3.65
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Fig. 5. Relation between basicity and amounts of
V,05 reacted with 0.1g of slag.

LT B rABYEL VS ORBIRER»LDED
DEPKEV. HEEIBEHERE VS kDI L&,
PO; EHEAEFBLAELOBIVIITHLH T &, &
NETO 400°C TORESRL—BLTVD.
—HIREERIMERED L EX D ENT VY ERKENE
5CHBH. ThIX, EHEORDRT THhOR Y 74 8BE
DFRRSEMNR X D X ETT 55, FET Masson® OPf%R
CRLNBX 9, KV AEAFB7HY (02)
REDTIWESFEERCLY, TOEFPLTLL—
ELTWEVWORER» S,
BELLTOEZoLEEHY O A (400°C) L AFRL/Y
F oY L (650°C) LT 5 L, KEREIEIS,»ICE
YoAEEN ) T ARBSTHD. L LERKETSE
EESLLWIITHEEBL/ ST oD a2 {FINET, Zhik
ILEHBTIDOXLSBRERETEICHHEATES &
Bbhh 5.
4, & =

400°C OIFEEEERIT B W TR ) O LR B L
T ER () 2RV, RUCEBRE+FCEELEE
METHRARRET HRMBEER, REC LY D SAH
BHODDHEEHESE SN ThEFIF L CERLEE
EEtEchC A S YR PEE LoHEE E, &8RRIk

CEBAS FOEEE LRI L. *OHE basicity

ratio, V-ratio 35 X (X excess base &, HFHHEIC LD
BonBoliEE & oFRIR, BRERPLDONTY
FHRPE L D L AR EZ R L.

%7 650°C DERIBTERIRHR COAMIbNF U o AL
WiEEH Y UL LOMORE - HEHER, EEEERET
U5 FABREOS DME/RRIE LN ThE
FIF LCidRmEiRhcox 7 S2hMBEL, £ Dl
SEEL LM ESEIRI AT SOBEEE & 2L
. FOgEHP basicity ratio, V-ratio, excess base, f
MBS L ORI X BEEER, hRMEICL VELN
ToEROMERE L, HEM X VWILEBIRE R L.

x [

1) E&HF¥R, TFHEZ: s, 58(1972), p. 495
2) 7= & %1%, A. P. Kresukov: Talanta, 17
(1970), p. 1029
3) C. Lireanu, E. Corpos, and L. MARGINEANU:
Rev. Roum. Chimie, 15(1970), p. 583
4) EHFR, FFHEZ, BAES, BRE— EXR
{2, 40(1972), p. 753
5) K. E. Jounson, H. A. Lairinen: J. Electrochem.
.-~ Soc., 110(1963), p. 314
6) F. HoLtzerG, A. Resman, M. Berry, and

— 100 —

@
-

-



HREPCHSIIEBEEREC I A5 /S odifiigse 413

M. BerkensriT: J. Amer. Chem. Soc., 78 8) A. M. Suams El DiN, A. A. El Hosary: J.
(1956), p. 1536 ) . Electroanal. Chem., 7(1964), p. 464

7) A. M. Suams El Din, A. A. El Hosary, A. A. 9) C. R. Masson: Proc. Roy. Soc., 287(1965),
4. Gerges: J. Electroanal. Chem., 6(1963), p. 201
p- 131

— 10l —



