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Comparing Raw Humates and Hydrolyzed Wet Humic Chemistry 
 

 Dr. Mir M Seyedbagheri, Director of Research and Development, Humic Growth Solutions 
 

For millions of years, trees, shrubs and grassland acted as solar panels capturing sunlight particles 

(photons) and converting it into the flow of electrons. This has provided energy for the conversion of CO2 and H2O 

into sugars and starches. Because of geological, geophysical, geochemical, biological and other environmental 

phenomena, these trees and shrubs have been buried with different sediments over time. Some metamorphosed into 

coal, some metamorphosed into lignite and others were transformed into highly oxidized lignite which we refer to as 

Leonardite. (Humic Substances). 

 

To provide a little background, humus was named in 1761 and the extraction of humic acids was reported in 1786. 

However, Humic Acids’ (HA) structure and origin has only recently been determined. Humic Acids are extremely 

common, found in virtually every scoop of soil. At the same time, they are also a very complex polymeric substance. As 

advances in studies of humic acids were made, beginning in 1786, their important and dynamic roles have become 

clearer. Not only are they vital for soil fertility, but it has also been discovered that Humic Acids  (HA) profoundly 

impact the environment by complexing with metals and organics, which in turn modify the toxicity of heavy metals, 

pesticides, and herbicides.   

 

The need to understand the chemistry of Humic Acids (HA) and Fulvic Acids (FA) and to find an accurate and reliable 

method to quantify it has increased dramatically over the past decade. The use of humic products in agricultural nutrient 

management is being increasingly recognized as the path to future sustainability. According to many researchers from 

USA, Germany, Canada, Russia and Spain these materials are biologically refractory, which means that means microbes 

can’t degrade them easily. HS are the universal depot of carbon and energy, wielding immense biological potential that 

makes them an energy source ATP for the biosphere. (Dr. Chuko). 

 

Humic substances (HS) include fulvic acid, humic acid and humin. Fulvic acid has the lowest molecular weight and least resistance 

to decomposition by microorganisms. Humin has the highest molecular weight and greatest resistance to decomposition. Because it has a 

large number of negative charges per unit mass, it has a very high CEC. The large molecules of humus bind to clay 

particles and greatly increase aggregate formation and stability therefore improving soil properties. Humin is the alkali 

(and acid) insoluble portion of HS that many manufacturers dispose of, but there are some who have found the method 

to extract and use it.  In general, applying any source of carbon is beneficial for soil health and crop production but 

realistically, the main question that needs to be answered is which form is more functional for fertilizer and water-use 

efficiency, soil and plant health.  

 

Since it takes longer for dry lignite to be broken down and functional in the soil (unless the purpose is long-term carbon 

sequestration) it is necessary to convert it into forms that provide a timelier overall benefit.  This conversion “unrolls” the 
tight molecular ball and creates water-soluble humic acids, either as a liquid or in the form of sodium, potassium, or 

ammonium salts (known as humates).  In their soluble form, humic acids can readily chelate nutrients, preserve nitrates from leaching, 

enhance root development, and improve overall crop vigor and yields. Positive results can be obtained using soluble humates alone, 

or they can be used in combination with raw Leonardites to achieve both short and long-term results. 
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HS has a strong ability to chelate nutrients, thus increasing plant efficiency. In particular, this enables the grower to 

significantly reduce the required amounts of fertilizer, therefore providing enormous economic and ecological value to 

growers which in turn reduces the potential side-effects of heavy fertilizer usage. 

 

                                                                 Concepts of Leonardite:  

The most commonly used term in literature for oxidized lignite is leonardite. Leonardite is actually a particular geologic 

deposit of oxidized lignite in North Dakota but has often been erroneously attributed to lignitic deposits found 

elsewhere. (M. Kerr) 

 

HS are comprised of extremely large molecules in the natural material; carbon bonds (-C-C- and –C=C-) must be 

“destructed” within the H.S. These bonds are broken by hydrolysis in alkaline, acidic, oxidative and reducing media. 
 

Humate is a common term used for humic and fulvic acid and humin. As I mentioned, humic is the alkali soluble but acid 

insoluble portion of a source of humic substances. These alkali extracts include the acid soluble portion (fulvic acid) component. 

In order to make FA, we use HCl acid to separate the fulvic from humic.  

 

Dry ore or leonardite contains many functional groups that are non-ionized within their own large 

molecules. There are numerous companies using different types of dry humate from various sources. 

Some companies spray dry with potassium hydroxide (hydrolysis or wet chemistry). Others use pure raw Leonardite, which is 

not as functional for plant translocation and use. 

 

The following are functional groups, according to the IHSS 

(International Humic Substances Society): 
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Results of field and lab studies on dry ore and hydrolyzed humic: 
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As demonstrated by the above pictures, raw humate never dissolved after hours and even days, while the wet chemistry spray-dried powder 

dissolved completely within 5 min. 

 

As a soil agronomist, I have conducted many studies in growers’ fields using both dry raw humic and water soluble 

humic. I used polyethylene porous bags filled with soil (these bags act as natural soil columns) and hydrolyzing using 4 

gal/acre based on 4 replications. These were placed in the test plots in growers’ fields at the depth of 12 inches. Also for 

comparative purposes, we used dry humic ore at the rate of 50 lbs/acre basis with 4 replications, utilizing the same 

procedures. 

 

At the end of the season, we observed literally no decomposition in dry ore. However, the hydrolyzed ore samples 

produced very mallow soils with good moisture. In addition, I had some dry ore samples in the lab with different soils 

(in polyethylene porous bags) which I kept at field capacity for 3 years. When we screened raw ore particles, we 

measured nearly the same amount minus 2%. 

 

Many researchers know that carbon (C) hydrogen (H) and oxygen (O) are vital elements in crop production. Consider this: 

if we take any of the crops we produce post- harvest and analyze the final product, it will show that 96.6% of plant composition is C-H-O.  

Carbon has been the missing link and plays a very essential role in soil health and crop production.  
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The ionized functional groups in soil particles 

are mainly comprised of carbon and it positively 

impacts soil’s physical, chemical, and biological 

dynamics. When we apply HA and FA to the 

soil, their particle sizes are nanoparticles, 

creating micropores in which roots, water and 

nutrients reside.  

 

 

 

 

 

 

 

The 4-R’s of nutrient stewardship have always 

comprised the following: 

1. Right fertilizer 

2. Right rate 

3. Right time 

We should add HS as the fifth R: Right humate (humic, fulvic and humin) 

HS positively impact plant growth and overall soil health including seed germination, shoot development, root 

development, enhanced metabolic activity and absorption of nutrients. 
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These ionized functional groups interact with the soil particles and other elements creating a good stable 

aggregate. 

 
The following are the results of over a decade of research of humic substances (wet chemistry). With regards to these 

benefits, the proof is in the pudding. 

1. Solubilization of micronutrients (e.g. Fe, Zn, Mn) & some macronutrients (e.g. K, Ca,P) 

2. Buffers salts, reducing burning 

3. Forms a bond with fertilizer preventing “Tie-up” 

4. Increase crop production by 10-40% 

5. Enhance plant nutrient translocation 

6. Accelerate the ripening period 5-10 days 

7. Enhance soil & plant health 

8. Increase water sequestration by 11% 

9. Decrease the content of nitrates and other harmful substances in fruit & improves nutritional quality  

10. Increased plant’s resistance to disease, frost damage and drought. 

 


