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Table 1. Effect of Coexisting Anions,
Three-way Table
Concentration of Iron (Absorbance)
cl- HCOs present (mg/4)
present 0 } 200
SQs—present (mg/4)
(mg/0)
0 150 | 0 150
0. 863 0. 863 0. 862 0. 856
0. 864 0. 866 0. 866 0. 854
0 0. 866 0.859 |  0.866 0.852
0. 856 0. 864 ‘ 0. 854 0. 869
0. 863 0.874 0. 850 0. 859
0. 869 5 0. 856 0. 859 0. 870
700 0. 866 0.854 0. 852 0. 862
0. 860 0.844 0.853 0. 860
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Table 2. Variance Analysis Summary Table,
Effect of Coexisting Anions

Source of Degrees of Sum of Mean Variance
Variance Freedom Squares Square Ratio
Cl- 1 69.0x10-¢ 69.0x 106 1. 67
S0,= 1 3.8 7 3.8 7 0. 09
HCO:~ 1 19.5 7 19.5 7 0. 47
Cl-x S04+~ 1 0.3 7 0.3 7 0.01
ClI-xHCOs" 1 8.1 7 81 7 0.20
S04~ xHCQx~ 1 132.0 7 132.0 7 3.20
Cl-xXS80,=xHCO;~ 1 56.4 # 56.4 7 1.37
Residual 24 988.3 7 41.2 7
Total 31 1370.7 7
F 1{ (0.05) =4.26
#1(0.01) =7.82
Boe pHZ2 /R 3 Fet** OB Zinz pH % NH4«OH T6.2~6.7 <
Co PHI0ICRT= m 4 FHRCHE S 272 BWEL, £%% 100mlICL7=b 0
PO B Boicl0% ke kexe a7 31
i Ao, By, Co ZHDA—BRE O D I mf &0.5% o-Phenanthroline 0. 5m/
W OHEL THA Zinz pH %6.2~6. TICH/EHL, £F
A A, 120.5% o-Phenanthroline 0. 5m/{ 100me 2 L= D

Table 3. Concentration of Iron (Absorbance)

A B C
0. 865 0. 863 0. 876
0. 867 0. 859 0.874
0. 864 0. 864 0. 869
0. 866 0.870 0.873
0. 868 0. 866 0.872
0. 861 0. 862 0. 869
0.863 0. 856 0.872
0. 865 0. 860 0. 870
0.859 0. 862 0. 868
0. 870 0. 866 0. 865

Starting from
(A) Fet* solutions
(B) Fe*** solutions
(C) Colloidally dispersed iron solutions having
the same iron concentrations as (A) and (B)
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Table 4. Variance Analysis Summary Table,

Source of Sum of Degrees of Mean Variance
Variance Squares Freedom Square Ratio
Between A, B, and C 346.7x10°% 2 173.4x10°8 14. 06**
Within A, B, and C 332.8 7 27 12.3 7
Total 679.5 7 29
F 2{ (0. 05) =3.35
720 (0.01) =5. 49
Table 3. ORZSEIHT 5L Table THIFEL 7=

4 O CHBFEIND. Ttk B LA, B,
CHioERIEETH DL, A B, CRCEND
BT ERAT.
RCBHECH T 2EHERERD B &
0. 867>ma>0. 863
0. 865>mp >0. 861
0. 873>mc >0. 869
LY, FEEOEDCHRERZITS & AC i,
BC i EETH O ABMIZAETR ». H
LA, CEB, CORHBEMIZIZZEND D, A,
B 0BG IZED IR
Fic BCHoFHEOEOHERZITS &
0.0112> (mc—ma) >0.0048
Ll b, TOEIAEHCHLTD ED
0.006% { £ 30.011%x B2 vk w3z &
BLDEBE AR LTS 2 %. Wi 0.011 132
HEED 1.3% & B i,
Bt a w4 MRSERL T84 4~

(a) 0.5% o-Phenanthroline ¥57% 0.5m{
ZEIK 10m4

(b) 0.5% o-Phenanthroline A¥% 0.5m¢
10% e Fuxs 7 3 UEKRImL
7&K 10m4

(a), (b) & FHMZIzf % 6H0100ms
Ax73R2axHEL, BHAL RS K
0mf ZHEO TRz FOBRERRECHED
R, 2%% 100ml I L THEL 7= RCH
BxgcE s 10,40, 6H, LRELTH
ZHBEL EL 72- T O#5R1E Table 5. T
Hb, RIS T 2L Table 6. © X
SicpfEEen .

Table 6. X b FEHBICEEOER R D
iz BiH6 AMRBLAZ VHEL T
By MERAOLEII R 0T, BT
FEZETHEPD L VPFRECHEDT O HE
FELTVEZ 2. T RKEOKE TF
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Table 5. Concentration of Iron (Absorbance)

Reducing ] Duration of Standing (day)
Agent ! 0 1 4 6
J
1 0.836 ! 0. 849 0. 848 0. 849
| 0. 876 0. 865 0. 870 0. 867
Not i 0. 909 0.911 0.914 0. 905
Added v 0.919 0.902 0. 909 0.910
v 0. 879 0. 916 0.918 0.917
VI 0. 867 0. 849 0. 843 0. 840
1 0.930 0.924 0.921 0.925
I 0. 909 0. 894 0.904 0. 907
I 0.915 0.915 0. 920 0.916
Added N 0.923 0. 909 0.921 0. 922
y 0.918 0. 916 0.921 0.922
VI 0.922 0.915 0.924 ‘ 0.918
Table 6. Variance Analysis Summary Table
Source of Sum of Degrees of Mean Variance
Variance Squares _Freedom Square Ratio
Duration of Standing 108x10-¢ 3 36x10-6 0.07
Reducing Ageent 14805 7~ 1 14805 7 26, 92+*
Interaction 119 7 3 40 7 0.07
Residual 21998 7 40 550 7
Total 37030 7 47
Fal (0.05) =4.08
401(0.01)=7.31
£zl (0.05)=2.84
01 (0. 01) =4. 31
HTH 5. Fet+ L Reducible iron * p3iFEfEHoEiEIc

WIBETLA M2 & EMe kGG E
DEZPSHEETH 0, Fert L Reduci-
ble iron & &% 3Bt EREEE sz L2 R"T. H
LRSS EOHEER 2L, TOEIZH
BTy e EB0EITRET N E
Th 5.
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o-PHENANTHROLINE METHOD APPLIED TO THE
DETERMINATION OF IRON IN NATURAL WATERS

by Shigeo TANAKA

Division of Chemistry, Balneological Laboratory,
Okayama University

The o-phenanthroline method was tested as to its applicability to the separate
determination of iron in natural water: ionic ferrous iron, reducible iron, snd colloi-
dally dispersed iron.

In connection with this, the results of the following experiments are given in
this paper.

1. Determination of the absorption curve of o-phenanthroline ferrous complex.

(Figure 1. )

2. Construction of the calibration curve for a Purfrich’s photometer with filter S
50, 15 cm cuvettes. (Figure 2. )

3. Examination of the effects of coexisting anions on the determination of iron
by the method of three way layout. (Table 1., Table 2. )

4. Trial determinations of iron in three different states in solution. (Table 3.,
Table 4. )

5. Test of the applicability of this method to the determination of ionic ferrous
iron and reducible iron in thermal water. (Table 5., Table 6. )

From the above, it was revealed that ionic ferrous iron and reducible iron in
natural water are separately determinable with sufficient accuracy by the o-phenan-
throline method, and that ionic iron and colloidally dispersed iron are also separately
determinable, when the dispersed iron is present in amount more than 1.3% of the
total iron.





