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Indirect determination of oxygen content based on determining
the manganese valence in lanthanum manganite by

sealed decomposition/permanganate titration
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Determining the total oxygen content viz. the manganese valence in sintered lanthanum manganites,
La1 - x(Ca,Sr) xMIlOg + 7 is described.
crucible was dissolved in (1 + 1) sulfuric acid containing sodium oxalate using a sealed vessel at 40C, fol-
The present method is highly reproducible, requir-

In the proposed method, a powdered sample taken in a quartz

lowed by permanganate titration of a excess oxalate.
ing a 25 h/sample.
seald vessel.

A quartz crucible was recommended for sample dissolution, and was inserted in a

Keywords : lanthanum manganites; oxygen content; manganese valence; sealed vessel.
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Mn*" + G0 — Mn®"+ 2C0 + O, (1)
Mn®" + 1/2 GO — Mn* "+ CO + 1/2 O, (2)
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Excess 5Co04% + 2MnOy + 16H"
— 9Mn” "+ 10CO, + 8H,O (3)

BREIOY A4+ 3R (3) 12k,
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S+ Z={i+2+31—-X)+2X)/2={i+(5-X)} (5)

ZCTHEONLBRIEIFH P~ N 2T RT+HEER
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B BASIC 707 I A%k TRIRL7:. Boh-BERE
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010 PRINT “S v ¥ U< U HF+ A4 FOWHER - MBS
020 CLEAR

030 INPUT “KMnO; D#EEE, mmol/l;”, C

040 INPUT “La(l — X)Ca(X)MnO(3 +Z) ® X;", X
050 A = 188.91 % (1 — X) + 40.08 % X + 54.94

060E =5—X
070 INPUT “NayCoO. DFLE (99.5% — 0.995);", |
080 INPUT “NayCoOs DMNE, g;” ,R

090 INPUT “#HBEE, g;" ,S

100 INPUT “(8 +z) DM (2.90);", Y
110 INPUT “KMnO, DiHEE, ml;", M
120 TT = R*%]/133.99

130 TR = C*M*5/2F + 06
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140 H =TT - TR

150 QQ = 2% H

160 FORI = 0TO 4

170 W= A + 15.999 %Y
180 P =S/W

190 Q = QQ/P
200Y =(E + Q)/2

210 NEXT I

220 PRINT “(8+72)=", Y
230 GOTO 80
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B Milli-Q SP.TOC {2 & H 8 L 7-.
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L7z, 55~60C IR L 2SOl E &), MALEd
SO EFHE ST HHERE LTS,

BEHRIE, M~ U A UWh ) Yy AR R R U
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Table 1 Effect of sample weight on decomposition
T i Sample weight/g
Decomposition I czrip./ Time/ p g1ve
C h 004 010  0.20
Open system 100 2 @ X x
Sealed system 40 16 © O O
50 16 O O O
80 16 O O O
100 16 © © O

©: complete; O: white precipitate; X : not decomposed
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Fig. 1 Effects of vessel material and heating tempera-
ture on reproducibility

Sample: sintered lanthanum manganite A, 0.20 g; &
PTFE vessel; @: quartz crucible; [1: Pt crucible
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Fig. 2 Effects of sulfuric acid and heating tempera-
ture on reproducibility

Sample: sintered lanthanum manganite A, 0.20 g; ®:
40C; [: 50T; &a: 80T

(1+ 1) BRBEHL 20 ml ISR 5. HERHICIRINT 5 &
avBFrI A (01g) BEFHERIL, Z0I3IF
RoDBERBERDL LI

B HYEA )7 A0 0.05 M UL E ORI CEL
ER%E2 L, HEL MW\ICT) 2291, 2R 100 ml
WL TR ED 10% A 10ml Nz 508 (%
SERFTRIRIRIE 018 M) 2°H 5%, Y= v BT b Y AT
mEEE 01g L, +1) HEBENEEZ 5~20ml &
BRIz 402 LFKRICE 2 BIOFHREEE Fig. 2 138
L7z, 2088, 40T msk (1+ 1) BEE 20 ml iINAS
HHEO S BB TH 72, AECBIT LB~ 7 Vil
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Table 2 Analytical results of total oxygen and manganese valence

Vol. 49 (2000)

Sample n Total oxygen Average Valence of Mn
LagsCapeMnOs + 4 2 3.017, 3.018 3.017 3.235
2 3.015, 3.016 3.016 3.232
2 3.018, 3.016 3.017 3.234
Grand average 3.017 3.234

S.D. (RSD, %) +0.001 (0.03) +0.001 (0.03)
6 (Open decomposition) 3.014 3.228

S.D. (RSD, %) +0.005 (0.17) +0.005 (0.15)
Lao,gcao_QMﬂovgoNio_mOg +7 2 299’3, 29@7 2996 %%24
6 (Open decomposition) 2.994 3.320

S.D. (RSD, %)

+0.008 (0.27)

+0.009 (0.27)

EROTBEE (1.2M) & SUR RIS LR 4 o 72
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HRT 570 6 MOWATHNT 2 B L72A, HHRTHE

DB LI (Table 2 B8), @O ERM OEW &4
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