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Fraction % of Total Carbon m.r.t. (yr.)

Humin II 30.8 1140 ± 50

Nonhydrolyzable Humin II 23.5 1230 ± 60

Humin II-hydrolysate 7.3 465 ± 50

Humic Acids II (“total”) 40.3 1235 ± 60

Nonhydrolyzable Humic Acids II 33.2 1400 ± 60

Humic Acids II-hydrolysate 7.1 25 ± 50

Mean residence time (m.r.t.) and distribution of carbon among the fractions resulting 
from the hydrolysis of Humic Acids II and Humin II of the Melfort soil



SOM
Two SOM pools

1. Labile crop waste – energy source for microbes – short-
lived

2. Humic acids and fulvic acids – long-lived 

Baseline of SOM and of CO2 sequestration

% Loss on ignition is 1 + 2, a temporary number



LOI



Slow Metal Release

Metal-HS (M = Fe(III), Cu(II), Ni(II), Eu(III)) 
Complexes

Dissociation rates are low, increase with 
decreasing pH
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Analytical Protocol
Av 4 g soil sample dried at 110oC overnight.

1) Four 24-hr treatments with 125 mL of 0.1 M HCl
Shake in horizontal 250 mL centrifuge bottle @ 100 rpm and 20oC
Centrifuge @ 11,000 rpm for 30 min.

2) Two 24-hr washes with 125 mL of water. Centrifuge @ 11,000 rpm for 30 min.

3) Two 24-hr extractions with 100 mL of 0.1 M NaOH
Centrifuge @ 11,000 rpm for 30 min, double bottle technique.
Lower supernatant pH to 1.6

4) Let stand for 24 hr, decant FA, analyze from spectrum.

5) Wash HA gel two times with water (centrifuge 20 min @ 2,000 rpm). 
Dry gel at 110oC overnight.  Weigh solid HA on microbalance.



3 highly purified HAs stored for > 10 years

GHA NHA NYHA

Recovery



At end of protocol, av 75% soluble, rest is polymerized.

Average recovery 12 replicates is 98 ± 4%.

Recovery
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Humin Yields from Missouri Soils

Sample %HU
44-4 4.0
48-4 3.8
49-1,  49-4 4.2, 4.1
51-3 1.0
53-1, 53-3 2.2, 2.6

54-1, 54-2 2.4, 3.0

55-2 1.1
56-2 1.1
57-1, 57-2 2.0, 2.1
58-1, 58-2, 58-3 2.6, 2.4, 2.5

59-3 2.5

60-1, 60-2 2.9, 2.5
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Conclusions

• The analytical methods are potential 
standards

• The baseline HA and FA contents of soils need 
to be built up

• Need more samples (577 to date)

• 3140 Counties
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