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The Oxidation Stability, Light Absorbing Power, and Component
of Humic Acids from Different Origins, and Their Mutal Relations

Hideaki SAEx! and Junzo Azuma
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Table 1." Applied Materials from which Humic Acids were prépared

Material Depth cm Location : Color, Remaks
e o o o i S e SR SR
Mo opn st s § 00, i Mok, Browni - Comir,
Ajima paddy soil 91‘:5;)011 ’ %fﬁ;ﬁf‘%n;iég’gag{?‘fgg‘g;e IgBlI’z;;kish | ilighly préductivc.
Tannan bamboo grove soil ixzae‘soil : %gkmizll(l‘r:faHss?gggei’l;e};ilm?gCha g-z;kish Former surface soil.
Stable manure '— S Ef;;‘;;“s}’ Ax;tllcflcxsatlgwmade of

Rotting wood material —_—

Higashihamadani, Sasayamacho, Reddxsh
Takigun, Hyogo Prefecture

One-half year old.

Stand decayed cherry
brown tree.
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Table 2. Properties of Applied Materials from which' Humic Acids were prepared

Mechanical composition of
. fine soil % .
N —_— 1
Material pH Cc C/N Coarse | TFine e o Soil ¢
% % sand sand ! I ay
Nishiki open forest soil 4.5| 4.8]0.37 | 13.0 15.5 14.5 22.5 47.5 ‘ Clayey loam
Minamikochi open forest soil | 4.2 | 5.4 [10.29 | 18.6 | 17.5| 11:0| 24.5| 47.0 | Clayey loam
Ajima paddy soil 5.2 | 3.8|0.28|13.6 12,0 18.5 33.5 36.5 | Loam
Tannan bamboo grove soil 4.9 1.6 0.06|26.7 19.5 19.0 12.5- 49.0 | Clayey loam
Stable manure — | 31.7|3.87| 82 —_— _— —_— —_— e
Rotting wood material —|49.3|0.74|66.6 | —| —| —| — S
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Fig. 1 Absorption Curves of Humic Acids

. Tannan bamboo grove soil

. Ajima paddy soil

. Minamikochi open forest soil
. Nishiki open forest soil

. Rotting wood material

. Stable manure
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- N/10 KMnO;: consumption per 10mg humic acids,

Oxidation condition
Fig. 2 KMnO¢ Consumption of Humlc Acids
A(70°C+5min) ; B(70°Cs 15rmn)
C(95°C+15min.)""; ' D(95°C+1hr.)
Curve numbers correspond to those in Fig. 1
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Fig. 3 K:Cr:0; Consumption of Humic Acids
A(40°C+15min.) ; B(70°C+15min.);
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Curve numbers correspond. to those in Fig. 1
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Fig. 4 KMnO, Consumption of Humic Acids.
Obtained " after submersion in dilute
alkaline solution for about 6 months
A(70°C+5min.) ; B(70°C-15mm)
C(95°C- 15mm) ; D(95°C-1hr)

Curve numbers correspond to those in Flg 1.
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Table 3. Components of Humic Acids

Name of humic acid Color C|N ‘C/N Ash Ash color In, e |% I

% | % % SiOzAlesFEz()al'CaOMgO
Nishiki open forest soil Dark brownish black|51. 9| 4. §10. 8'11.97Yellowish orange | 8.7/70.0| 10. 50.18) tr.
Minamikdehi open forest 1,1y prownish black(s3. 6| 3. 714.5| 7.5 Orange 19.0)60. 1| 15. 1|0 47 +
Ajima paddy soil Black 57.5/4.213.8 4. 62R3n light 36. 6‘48 2 8. 3|o 55| +
Tannan bamboo grove Black 52.3 2.124.6| 3.77[Reddish brown |18, o|33 6| 12.80.69 tr.
Stable manure Dark reddish brown6l.5| 4 ‘14 2| 1. 75 Dark reddish brown| 2. 0:15 8 9.70.90 tr.
Rotting wood material |Dark reddish brown|52.6 1. 3|41. 7 0. 63I|Dark reddish brownlls 551. 6| 27. 7!2. A5+ +
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Fig. 6 Relationship between Ash Component
and Oxidation Stability
- (% in humic acid)
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Summary

The intensity of light absorption, the oxidation
stability, and the content of Fe, Al, Ca, Mg, and
Si, of humic acids, were compéred with each other
in relation to the degree of humification.

Humic acids used in the experiment were
extracted by cold 2% NaOH from rotting wood
material,

were prepared as pure as possible.

“The results were summerized as follows :

1) Light absorbing power: Absorption curves
of each humic acid were very similar to each other
in their shape at the wave-length ranging from 200
to 1300 mp. The curves lowered generally toward
the longer wave-length, showed the minimum at
about 1100mg, and then turned again upward from

1,198 (1950).
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stable. manure, and four kinds. of soil,
which were pretreated by dilute HCl, and then -

M4k M1T

this wave-length. The intensity of light absorp-
tion of each humic acid increased in the following
order with respect to the kinds of mother material:
bamboo grove soil>>paddy soil> 2 kinds of open
forest soil> rotting wood material>>stable manure.
The inclination of the absorption curve diminished
more pronounced as humic acids having more
emhanced light absorbing power. Humic acids from
rotting wood material and stable manure showed a
weak absorption band at about 260 mg, while in
soil humic acids this band was not found, even
though the humic acid from bamboo grove soil
showed clearly a small peak in the curve at about
230 mp.

*2) Stability to ox1d12mg reagents : The stabl-
lity of humic acids to both the oxidizing reagents,
permanganate and bichromate, was in the following’
order regardless of mild and violent conditions :
2 kinds of open forest soil>- paddy soil> bamboo
grove soil> stable manure>rotting wood material.

The application of bichromate to humic acxds
showed more distinétly the characterlstlc aspects
of individual humic acid than that of permanga-
nate. Under mild oxidizing : condition; soil humic
acids showed much more high resistance against the
oxidizing reagents, in comparison of humic acids
from rotting wood material and stable manure, '

Humic acids obtained” after the allowmg to
submerge in dilute  alkaline solution :for about 6 -
months, were oxidized by bichromate under mild
condition, and the change of their oxidation stability
was compared. By this treatment, soil humic acids
hardly changéd their stability, whereas those from
rotting wood' material and stable manure raised
remarkably their stability, ; revealing the advance
of humification. . )

3) Ash in humic acids : Ash content of soil
humic acids ranged from 4 to 12%, and the higher
the ash content, the stronger the resistance of humic:
acids against oxidation. The amounts of -ALOs in
the ash ranged from 34 to 70%, SiO: from 9 to 3225,
Fe:0s from 8 to 15%. CaO and MgO were only in
slight amount. "It can, therefore, be supposed that
much of the humic acids must be stabilized substan-
tially as Al-or clay- -complexes. a .

According to these experimental results, it may
be reasonable to say that, w:th the progressmn of
humification, the following ‘tedencies are’ brought
about on humic acids :the highering of intensity
of light absorption, the :lowering of. inclination of
absorption curve, - the simp]ifying of absorption
curve, the rxsmg of resistance agamst o)udahon
under mild ox1d1z1ng condition, the 1nten51fymg “of
oxidation stability in alkaline solution, the increas:
ing of ash content, especially, of ALQs. (Laboratory
of Soil Science) :





