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Reliability of Quantitative Analysis of Iron.

Tadao OsarFUNE and Makoto YosHIDA

(Received September 30, 1972)

Volumetric analysis, gravimetric analysis, spectrophotometry and polarography of iron were investigated from the

point of view of sensibility, accuracy, precision and procedure.

As a result, it was found that volumetric analysis was reliable and easy in procedure but was not suitable for micro

analysis. On the other hand, gravimetric analysis was lacking in rapidity. Farther, spectrophotometry and polar—

ography were good methods for ultramicro analysis but were unsatisfactory in reliability.
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Fig.1 Titration curve.
Variation of potential with percent oxidized.
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Table 1 Weights of ferric oxide

Table 3 Absorbance values

First (x;) Second (%) Wave length 390mu 470mp
g %* g %*
No.1 290.0 (98.02) | 279.3 (97.56) No.1 .5910 .5585
2 202.1 (98.73) | 280.0 (97.81) 2 .5765 .5395
3 288.8 (97 61) | 275.4 (96.20) 3 . 5665 . 5550
4 288.7 (97.58) | 277.8 (97.04) 4 .5380 . 5500
5 290.3 (98.12) | 276.3 (96.51) 5 L6000 . 5610
6 287.4 (97.14) | 265.8 (92.85) 6 . 5275 . 5410
7 287.8 (97.28) | 272.0 (95.01) 7 .5675 .5535
8 280.8 (97.75) | 277.5 (96.93) 8 .5425 .5380
9 289.2 (97.75) | 280.0 (97.81) 9 . 5425 .5465
10 287.3 (97.11) | 280.0 (97.81) 10 .5270 . 5300
Average 280.14 ¢ 276.41¢ Average . 5579 . 5473
Calculoted JOI8Rt | 205,868 286.28 g Precision 4.438% 1.738%
Sample in the
29.9384 28.9705
__ form of | 938de g Tabl 4 Diffusion current values
Fe(NO3)3 9H,0
"Acourac 97.73% 96. 55% -
¥ First Second
Precision 0.486% 1.552%
* No.1 5.30uA 33.01A
K oaaernveee Yol X100 2 5.95 31.8
3 5.25 32.0
4 4.90 32.0
Table 2 Titration volumes of KMnQy 5 5.05 2.0
6 5.25 32.0
First x; Second 7 5.25 31.7
N ml K* ml B* 8 5.25 31.8
0.1 25.22 (100.73) | 24.97 (100.86) 9 5.50 32.6
2 25.29 (101.01) | 25.00 (100.99) 10 5. 60 31.6
3 25.28 (100.97) | 24.96 (100.82)
4 25.24 (100.81) | 25.01 (101.03) Average 5. 26pA 32.05pA
5 25.26 (100.89) | 25.00 (100.99) Precision 3.551% 1.2713%
6 25.30 (101.05) | 25.00 (100.99) -
7 25.25 (100.85) | 25.02 (101.07) potassium oxalate /2 M 1/2 M
8 25.27 (100.93) | 24.98 (100.90) gelatin 0.01% 0.01%
g9 25.20 (100.65) | 25.03 (101.11) Dl vontial |—0.28Y ve. SEC S—
all wavi otentia; —_ A .
10 25.26 (100.89) | 25.05 (101.19) © potent -28V.vs. 0.04V.vs
Average 25. 257ml 25. 002ml Fe 0.1000mg/ml | 0. 5211mg/ml
Ca1°“lat§dw‘;‘c’1“me 25. 038ml 24.756ml B
“~Sample weight in L, T—R%x, %, %32y LT5EEOYEEXRIL
the form of 19.8957 g 19.6975g L
FeSO4(NH,)»S0,6H20 Ep=— % 1
Normality Of KMIIO4 0 10132N 0 10145N n 7=1
= - 5 17) L NAS
Accuracy 100.88% 100.99% TROIND, IRTORMERESVRET 5 LFH
- . LOED 2 ROMET — 4HTHY, TOFHRAER 7%
. .
recision 0.116% 0.104% bOTH B, % TS
x5 n . n . o
oo Xeal 100 S? 3%_2 (xi—xn)2 =%‘inz+xn2_72[xn _in
= H

_1
"y

=1

22— 12

i=1
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Fig.4 The calibration curve.
Plot of absorbance vs.Fe concentration.
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Fig.5 The calibration curve.
Plot of diffusion current vs. Fe concentration.
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Table 5 The comparison of accuracy and precision.

Accuracy (%) | Precision (%)
Gravimetry | gg gg | gégg
Volumetry %88 gg 8 }(1)2
Spectrophotometry 95.7 ,i Zgg
Polarography 113.6 ? g%
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