Fertilizer VS Humic Acid Environmental Footprint Comparison E
(Al generated)

Comparing the environmental footprint of commercial fertilizer vs humic acid reveals
major differences in energy use, emissions, and ecosystem impact. Here’s a breakdown:

4z 1. Greenhouse Gas Emissions
Metric Commercial Fertilizer Humic Acid

Very high — especially nitrogen Low — often made from naturally

Cco issi
2 emissions fertilizers (1-2 tons CO,e per ton N) occurring materials

- Ammonia production via Haber- - Mostly mining, drying, and
Source of . .
L. Bosch processing of leonardite or
emissions . . .
- Fossil fuels used in synthesis compost
Carbon footprint Up to 4-6 kg CO,e per kg of Often <1 kg CO,e per kg of humic
(typical) nitrogen fertilizer acid
g Energy Use
Metric Commercial Fertilizer Humic Acid
. High — requires natural gas for ammonia; Lower—humic acid production
Primary - . . .
Y, electricity for phosphate and potash involves drying, grinding,
gy processing extraction
Energy- . L - Extraction with alkaline
. . - Nitrogen fixation .
intensive . solutions (e.g., KOH) or
- Rock phosphate mining and treatment ;
stages composting

3. Resource Depletion

Metric Commercial Fertilizer Humic Acid
Raw - Natural gas, phosphate - Leonardite, peat, organic waste (semi-
materials rock, potash (non-renewable) renewable or recyclable)

Medium - depends on mining scale and

Low — overuse depletes global .
source (e.g., peat extraction can be

Sustainability phosphate reserves

damaging)

£ 4. Water & Soil Impact
Metric Commercial Fertilizer Humic Acid

High — contributes to eutrophication, Very low — improves nutrient retention,
Runoff .

dead zones reduces leaching
Soil . . Enhances soil organic matter,

Can degrade soil structure over time . .
health microbiota, and structure
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& s. Lifecycle and Ecosystem Effects E ‘Hl%_l_c

Metric Commercial Fertilizer Humic Acid
Lifecycle Intensive cradle-to-grave carbon and Typically minimal post-application
impact ecological footprint impacts
Biodiversity Reduces soil biodiversity and pollutes Supports microbial diversity and
waterways root development
Summary Table
Environmental Factor Commercial Fertilizer Humic Acid
CO, emissions Very High Low
Energy consumption High Low to moderate
Raw material Medium (renewable or recycled
. . Low .
sustainability input)
Water pollution ngh (gl cation Low
risk)
Soil health Degrades over time Enhances and regenerates

@ Bottom Line
¢ Commercial fertilizers are energy- and carbon-intensive, with significant long-
term ecological costs, especially from nitrogen leaching and phosphorus runoff.
¢ Humic acid is a lower-impact alternative that enhances soil fertility and reduces

the need for synthetic inputs—though it’s more a soil conditioner than a complete
nutrient source.
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