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Nanospike electrodes offer 
cheap, clean route to 
ammonia

Secret of dinitrogen triple 
bond's strength unpicked

Biological fuel cell could 
power cleaner ammonia 
production

Despite its global impact, the fundamentals of the Haber–Bosch process have hardly changed at all. It 
still relies on high pressures of 150 to 350 atmospheres, temperatures between 350°C and 550°C, and 
(usually) an iron catalyst with a dash of potassium oxide on an alumina support. 

By the turn of the 20th century, the world’s imperial powers were utterly dependent on regular shipments 
of sodium nitrate from mineral deposits in Chile. As a fertilizer, nitrate helped to feed their growing 
empires. And as a precursor to nitric acid, it helped to arm their soldiers with the latest explosives, such as 
trinitrotoluene (TNT). Breaking that dependency was the chemical challenge of the age. The key was to 
transform mere atmospheric ballast into something more reactive
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Despite decades of work to develop alternative 
ways to make ammonia, the Haber–Bosch 
process is here to stay. Mark Peplow discovers 
why the dinitrogen bond is so tough to break. 
intertwine like metallic tree roots, linking bulky 
high-pressure vessels that stretch 20m or more 
into the sky. Tons of hydrogen and nitrogen 
pulse through these throbbing arteries before 
uniting at scorching temperatures to make 
ammonia. You might catch a whiff of the 
pungent gas in the compressor house, but 
ammonia’s eye-watering odor is otherwise 
absent – after all, leaks are dangerous and 
uneconomical. Covering an area the size of two 
soccer fields, the gleaming plant can easily 
produce 2000 tons of ammonia each day. 
Welcome to the modern day Haber–Bosch 
process. 



Ammonia is a pungent gas that is widely used to 
make agricultural fertilizers. Green ammonia 
production is where the process of making ammonia 
is 100% renewable and carbon-free.

One way of making green ammonia is by using 
hydrogen from water electrolysis and nitrogen 
separated from the air. These are then fed into the 
Haber process (also known as Haber-Bosch), all 
powered by sustainable electricity. In the Haber 
process, hydrogen and nitrogen are reacted 
together at high temperatures and pressures to 
produce ammonia, NH3. 

However, the process of making ammonia is currently 
not a “green” process. It is most commonly made 
from methane, water and air, using steam methane 
reforming (SMR) (to produce the hydrogen) and the 
Haber process. Approximately 90% of the carbon 
dioxide produced is from the SMR process. This 
process consumes a lot of energy and produces 
around 1.8% of global carbon dioxide emissions.



EGG Algae~H2 System
1st Step:

1. lack of predators juvenile fish and 
other marine life which usually 
consume these blooms which have 
happened. A very good article on 
trophic cascading and the link 
between over fishing, destructive 
fishing and Algae Blooms can be 
found here Trophic Cascading and 
Algae Blooms and you can also read 
this scientific study on overfishing and 
its link to Algae Blooms here Over 
Fishing Linked To Algae Blooms. 
Seagrass Destroyed b trawlers Dead 
Seagrass After Trawling.

2. Excessive nutrients in the water due 
to large amounts of decomposing 
Seagrass caused by illegal trawling in 
the Seagrass

1) Vacuum-pumps dredge 
algae onto barge



Algae Can Be Found Everywhere, 
especially in Polluted Water Bodies: 
Including Lake Laguna, Taal, Pasig 
River, Subic Bay and other major 
river and shores in the Philippines



Algae Can Be Found Everywhere, especially in Polluted Water 
Bodies: Including Lake Laguna & Subic Bay. EGG Algae To H2 is 
a turnkey off grid plant of 50 m2 that makes 250 kt Urea fertilizer 
and can be built on ship or top of mountain. It self- generates 
power + 30 MW excess electricity and up to 250kt/ year ice 
from waste heat in 3 in - 1 plant. All hydrogen is immediately 
converted to electricity and 250kt/year urea fertilizer and never 
stores hydrogen. The waste heat from 30 MW to 60 MW turbine 
generator or Cogen makes 250kt ice/year with onsite 
desalination, subsidizing plant to lower fertilizer prices. Plus 
option to charge Red Sun batteries for offsite generators or 
industrial processes and/or run 2nd pyrolysis and urea plant, or 
run ship propulsion, plus make additional desalinated water 
and ice.



Alternatively, Red Sun thermal batteries can be charged 
anywhere, including central or 2nd EGG Algae to Urea fertilizer 
plant, and then delivered to remote EGG Algae to Urea plant(s) 
for turnkey harvesting, processing and pyrolyzing algae to 
electricity, heat, and urea onboard with 110 MW Red Sun 
battery capacity running entire or partial plant off grid 
wirelessly. Microalgae, and lake or Subic Bay dredged debris 
collected and pumped onto onboard or land- based Puri- Stat 
thickener to remove water and thicken into cakes that are 
dried and belt pressed and dried processed bone dry pellets to 
be pyrolyzed.



Redstar Red Sun’s Infrared solar dishes and troughs lower 
during cost and speed up processing by an order of 
magnitude at only 0.5 cent per kWh Red featuring 
high-tech Infrared 2400°C dishes and/or 1100°C infrared 
solar troughs to lower cost and dewatering process to 
greatly lower main cost of processing wet biomass into 
energy and green urea fertilizer, plus feature zero net 
emissions and external power source as 10% of syngas and 
bio oils extracted are used to run pyrolysis boilers. The 
Redstar plants also qualify for carbon Credits which are 
$90 USD in the EU.



Furthermore runs on all biomass: blue-green, red algae, 
seaweed, sea lettuce, sewage sludge or any biomass sourced or 
dredged from polluted rivers and lakes (including e-coli and 
bacteria) and beaches; and transformed through brand new 
Redstar regrating pyrolysis.

catalyst and catalyzes Haber - Bosch ammonia synthesis with 
combined activated calcium RedStar cerium oxide ( Ce2O3- 
mineral metal complex) to synthesize green ammonia at $190 
USD per mt, and sold by RedStar at $550/MT, or PHP1940 per 50 
kg sack of anhydrous ammonia fertilizer



Use Of Funds- EGG Algae to Urea 3 - in - 1 plant plus 
10 Red Sun Batteries - 120 MWh capacity

18 ton per day plant -              $ 8.5 M USD
Drying palletizing, kilns                    2
Labor and ops.                                1
Catalyst oven and ops.                  0.5
Ice /desal plant 250kt/y                  2
_________________________________________
                                 Total. $ 14 Million



(Used)
31.5 MW GE Turbine genset            $5 M
Haber-Bosch Ammonia plant         20 M
______________________________________     
        Total costs of three Plants      $ 39 M



Red Sun Battery Manufacturing
$ 8 Million and 10 × 11 MW batteries = 1, 200 MWh total 
capacity per day. Each battery gives 120 MWh per 
charge, 6.5 tons, 6m3 each
____________________________________________________
                                                     TOTAL. $47 Million USD



Green Products:

31.5 MW x 6000 hours/year = 189,000 MWh at $50 per MWh. 
Green Electricity at $100/MWh gives net gross of $9.45 m/ 
year 250,000 tons green ammonia (grey or brown ammonia 
sells for $700 per ton), so gross net would be $550/ ton x 
250,000 tons= $13.5 m gross net profit green Urea per year.



_________________________________
Red Sun Battery Business - Capex 10 million:
Ice Profit = 6.7 Million USD/ year net gross selling at $250 
USD/MT
________________________________
Capex $ 47 million with 1200 MWh capacity Red Sun 
batteries
____________________________________
Total income                           $30.95 M
Total overhead                                3 M
____________________________________
Gross Net.                                $27.95 M
Taxes and insurance.                 4.05 M
______________________________
Net profit.                                 $23.9 M/year



ROI = $23.9 M/ Capex $47 M ~ 51% Return On 
Investment  Urea Fertilizer sales $550 /MT = 
PHP 30,800/MT PHP 1540 per 50 kg sack 
anhydrous ammonia











Huge price anhydrous anmonia 25% discount to PHP1540 per 50 kg 
sack. This is $550 USD/MT vs $700 current min wholesale price for 
anhydrous ammonia fertilizer.

Plus, selling half-priced ice to farmers, fishermen, ports and 8 new 
Refrigeration Plants planned by Dept. of Agriculture and H.E. Ferdinand 
Marcos Jr. With the batteries we can deliver 1/2  priced refrigeration 
electricity and run giant air conditioners to maintain ice and 
refrigeration for produce and fish for export, which President Marcos Jr's 
new plan for import-export at 10 cents US per kWh, or PHP 5.60/kWh 
delivered to plants by Red Sun wirelessly; and also provide refrigerated 
transport services in later phases.

Of course, we start with biomass pyrolysis power at 7 cents US/ kWh 
because they can get permits now, and next year we work on MSRs to 
lower our elec and H2 cost further to 3 cents US per KWh.
























