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Abstract

You can make a car run on water. Not a metaphor. Not a scam. Not perpetual motion. Real chemistry, real engineering,
demonstrated in labs at MIT and Purdue. The mechanism: aluminum-gallium alloy pellets dropped into ordinary water
produce hydrogen gas at room temperature, on demand, with no electrolysis and no external energy input at the point of
use. The gallium disrupts aluminum's oxide layer, exposing fresh metal that splits water spontaneously -- 2Al + 6H?O ->
2Al(OH)? + 3H?. The hydrogen feeds a PEM fuel cell that drives the wheels. The gallium is not consumed -- it is recovered
and reused. The aluminum hydroxide byproduct is recyclable back to aluminum. The water is the fuel. The aluminum is the
battery. This paper presents a complete vehicle architecture combining the aluminum-water reaction (Woodall, 2007;
Amberchan et al., JACS 2022) with PEM fuel cell technology (Toyota Mirai, 128 kW demonstrated) and the Wike Coherence
framework for optimizing the reaction at the molecular level. We compute that a 60 kg aluminum-gallium fuel cartridge with
40 liters of water provides 500+ km range at highway speeds. The fuel cost is the energy to recycle aluminum --
approximately $0.04-0.06/km using renewable electricity, competitive with gasoline. No high-pressure hydrogen tanks. No
charging infrastructure. No grid dependency at point of use. Fill the water tank. Drop in a cartridge. Drive.

1. The Chemistry Is Real

1.1 The Reaction

2Al + 6H?O -> 2Al(OH)? + 3H? (g)

Aluminum reacts with water to produce aluminum hydroxide and hydrogen gas. This reaction is thermodynamically
favorable -- DELTAG is negative. It happens spontaneously.

The problem: aluminum instantly forms a passivating oxide layer (Al?O?) that is only 4-5 nm thick but completely stops the
reaction. Your aluminum can doesn't dissolve in rain because of this layer.

1.2 The Gallium Trick

Discovered by Jerry Woodall at Purdue University (2007). Refined by MIT (Amberchan et al., JACS 2022).

Gallium (Ga, melting point 29.8 degC -- melts in your hand) disrupts the aluminum oxide layer. When alloyed with aluminum:

• Gallium concentrates at grain boundaries in the aluminum crystal structure

• The liquid gallium penetrates and breaks the Al?O? passivation layer
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• Fresh aluminum surface is continuously exposed to water

• The reaction proceeds at room temperature in ordinary tap water

Alloy composition (MIT optimized): ~80% Al, 10% Ga, 6% In, 4% Sn by weight

Key results (Amberchan et al., JACS 2022):

• >95% yield -- virtually all the aluminum reacts

• Reaction time: under 5 minutes for complete hydrogen liberation

• Temperature: 20-25 degC -- no heating required

• Water: ordinary tap water -- no purification needed

The gallium is NOT consumed. It is a catalyst/facilitator. After the aluminum is fully reacted, the gallium separates from the
aluminum hydroxide slurry and can be recovered and reused indefinitely.

1.3 This Is Not Perpetual Motion

The energy doesn't come from water. It comes from aluminum.

Aluminum is an extremely energy-dense metal. Producing aluminum from bauxite ore (the Hall-Heroult process) requires
~15.5 kWh/kg. That energy is stored in the aluminum's metallic bonds. When the aluminum reacts with water, it releases
~8.6 kWh/kg as hydrogen (LHV).

Aluminum is a battery. You charge it at the smelter. You discharge it in water. The round-trip efficiency is ~56% (8.6 kWh
out / 15.5 kWh in). The "charging" happens at an aluminum recycling plant powered by renewable electricity. The
"discharging" happens in your car's water tank.

The water is the reactant. The aluminum is the energy carrier. The gallium is the key that unlocks the reaction.

2. Vehicle Architecture

2.1 System Overview

+-----------------------------------------------------+
|                    WATER TANK (40 L)                 |
|                         v                            |
|              +----------------------+                |
|              |  REACTION CHAMBER    |                |
|              |  Al-Ga pellets +     |                |
|              |  water -> H? gas     |                |
|              |  (room temperature)  |                |
|              +----------------------+                |
|                     v H? (low pressure, <10 bar)    |
|              +----------------------+                |
|              |  WATER SEPARATOR     |                |
|              |  (condenser/dryer)   |                |
|              +----------------------+                |
|                     v dry H?                         |
|              +----------------------+                |
|              |  PEM FUEL CELL       |                |
|              |  128 kW (Mirai-class)|                |
|              |  H? + O? -> H?O + enu|                |
|              +----------------------+                |
|                     v       v                        |
|              Electricity   Water (returned to tank)  |
|                     v                                |
|              +----------------------+                |
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|              |  ELECTRIC MOTOR      |                |
|              |  + battery buffer    |                |
|              +----------------------+                |
|                                                      |
|  BYPRODUCTS:                                         |
|  - Al(OH)? slurry (recyclable to Al at plant)       |
|  - Ga recovered from slurry (reused)                |
|  - Water from fuel cell (returned to tank)          |
+-----------------------------------------------------+

2.2 The Numbers

Energy chain:

| Step | Input | Output | Efficiency |

|---|---|---|---|

| Al-water reaction | 1 kg Al + 2 kg H?O | 0.111 kg H? + heat | ~100% (exothermic) |

| H? to fuel cell | 0.111 kg H? | ~2.0 kWh electricity | ~55% (fuel cell) |

| Electricity to wheels | 2.0 kWh | ~1.8 kWh mechanical | ~90% (motor) |

| Total per kg Al | 1 kg Al + 2 kg H?O | ~1.8 kWh at wheels | ~21% overall |

Wait -- that's low. Let's account for the reaction heat:

The Al-water reaction is exothermic: ~16.3 kJ/g Al = 4.53 kWh/kg Al as heat. A thermoelectric generator or Rankine-cycle
heat recovery could capture 10-20% of this (0.45-0.9 kWh/kg additional). Or the heat can maintain the reaction chamber at
optimal temperature.

Corrected total: ~2.0-2.7 kWh at wheels per kg Al.

2.3 Range Calculation

Vehicle parameters:

• Energy consumption: 200 Wh/km (efficient mid-size sedan, comparable to Tesla Model 3)

• Target range: 500 km

• Total energy needed at wheels: 100 kWh

Fuel required:

At 2.0 kWh/kg Al: need 50 kg Al
At 2.7 kWh/kg Al: need 37 kg Al

Water: ~2 kg per kg Al = 74-100 kg water (74-100 L)
BUT: fuel cell produces water (1 kg H?O per 0.111 kg H? consumed)
Net water consumed: ~1 kg per kg Al (half is returned by fuel cell)
Net water: 37-50 L

Practical design:

• Aluminum-gallium fuel cartridge: 50 kg (swappable at service stations)

• Water tank: 40 L (topped up from tap, fuel cell returns ~half)

• Range: ~500 km

• Cartridge swap time: <5 minutes (comparable to gas fill-up)

The spent cartridge (containing Al(OH)? + Ga) goes back to the recycling plant. A fresh cartridge goes in.

2.4 Comparison to Existing Technologies
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| Parameter | Gasoline | Battery EV | H? Fuel Cell | Al-Water |

|---|---|---|---|---|

| Range (500 km) | ~40 L gas | ~80 kWh battery | ~5 kg H? | 50 kg Al + 40 L H?O |

| Refuel time | 3 min | 20-60 min | 5 min | 5 min (cartridge swap) |

| Infrastructure | Gas stations | Chargers + grid | H? stations | Any water source + cartridge depot
|

| Pressure vessel | Gas tank | None | 700 bar tank | No pressure vessel |

| Emissions at car | CO? | None | Water | Water + Al(OH)? |

| Energy source | Oil | Grid electricity | Grid -> H? | Renewable -> Al recycling |

| Fuel cost /km | ~$0.08 | ~$0.03-0.04 | ~$0.15-0.20 | ~$0.04-0.06 |

The critical advantages of Al-water:

1. No 700-bar hydrogen tank -- hydrogen is produced on demand at low pressure

2. No charging infrastructure -- just water and cartridges

3. No grid dependency at point of use -- works anywhere with water

4. No battery degradation -- the fuel cell runs on fresh hydrogen every trip

5. Byproducts are fully recyclable -- closed loop

3. The Coherence Optimization

3.1 Why the Framework Matters Here

The aluminum-water reaction involves:

• Proton transport through the water-metal interface

• Hydrogen bond reorganization as water molecules split

• Charge transfer across the gallium-wetted grain boundaries

• Gas nucleation (H? bubble formation) -- itself a phase transition

Every one of these processes operates near a phase transition and can be optimized using the Wike Coherence framework.

3.2 Reaction Temperature Optimization via W

The Al-water reaction rate depends on temperature. The hydrogen bond network of the water at the reaction interface has a
local W:

W_reaction = T_reaction / T_c(H-bond)

At room temperature (25 degC, 298 K): W = 298/330 = 0.903

At body temperature (37 degC, 310 K): W = 310/330 = 0.939

At 50 degC (323 K): W = 323/330 = 0.979

At 55 degC (328 K): W = 328/330 = 0.994 -- approaching criticality

Prediction: The Al-water reaction rate should show anomalous enhancement near T_c = 330 K (57 degC), where hydrogen
bond cooperativity is maximal. The reaction rate should increase faster than Arrhenius between 40-55 degC, peak near 55
degC, and potentially decrease above 60 degC as the hydrogen bond network collapses.

The exothermic reaction heat can be used to self-heat the reaction chamber to this optimal temperature. Design the
insulation so the chamber stabilizes at ~50-55 degC -- in the Ginzburg window where the water is maximally cooperative.
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3.3 Bubble Nucleation Optimization

Hydrogen gas nucleation (bubble formation) is a phase transition -- identical in mathematics to the Bootstrap Nucleation of
Paper 21. The nucleation rate follows:

J = J_0 * exp(-DELTAG* / kT)

Where DELTAG* is the critical nucleation free energy. From Paper 21: this rate is optimized at W ~= 0.96.

Design implication: The reaction chamber surface should be textured with hydrophilic nucleation sites at spacing matched
to the hydrogen bond correlation length at 50-55 degC. This promotes rapid, uniform bubble formation and prevents the
large bubbles that reduce reaction surface contact.

3.4 EZ Water at the Reaction Interface

At the aluminum-gallium surface, EZ water forms spontaneously (hydrophilic metal surface). This EZ layer:

• Creates charge separation (negative at surface, positive in bulk) that attracts protons to the metal surface

• Provides ordered hydrogen bond pathways (Grotthuss wires) for proton transport

• The EZ layer is continuously consumed by the reaction and reformed by adjacent bulk water

Prediction: Illuminating the reaction chamber with IR at 3.1 micrometers (the EZ charging wavelength from Paper 28)
should enhance the reaction rate by expanding the EZ layer at the metal surface, increasing the proton flux to the reactive
aluminum.

3.5 The Gallium Phase Transition

Gallium melts at 29.76 degC. At the reaction interface above 30 degC, gallium is liquid -- it flows along grain boundaries,
continuously disrupting the oxide layer. Below 30 degC, gallium solidifies and the reaction slows dramatically.

This is itself a phase transition. The system has two regimes:

• T < 29.76 degC: Gallium solid. Oxide layer intact. Reaction suppressed.

• T > 29.76 degC: Gallium liquid. Oxide disrupted. Reaction proceeds.

The gallium melting point is the gamma_c of this system -- the critical threshold below which coherent reaction cannot
proceed.

Design implication: the reaction chamber must be maintained above 30 degC at all times during operation. The exothermic
reaction provides this naturally once started, but startup in cold conditions requires a small heater (powered by the buffer
battery) to melt the gallium. This is analogous to a diesel glow plug.

4. The Full System: Water In, Wheels Turn

4.1 Startup Sequence

1. Driver inserts Al-Ga fuel cartridge into reaction chamber

2. Buffer battery (small, ~2-5 kWh, like a Mirai's) heats reaction chamber to >30 degC if cold

3. Water valve opens -- water contacts Al-Ga pellets
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4. Reaction begins: H? produced at low pressure (<10 bar)

5. H? passes through water separator (condenser removes moisture)

6. Dry H? feeds PEM fuel cell

7. Fuel cell produces electricity + water

8. Electricity drives motor (excess charges buffer battery)

9. Water from fuel cell returns to tank

10. System reaches thermal equilibrium at ~50-55 degC (Ginzburg-optimized)

4.2 Control System

The reaction rate is controlled by water flow rate to the reaction chamber:

• More water -> more H? -> more power (acceleration)

• Less water -> less H? -> less power (cruising)

• No water -> reaction stops (idle/park)

This is inherently throttleable -- unlike a hydrogen tank which is always at pressure, the Al-water system produces hydrogen
on demand. No hydrogen is stored. The safety profile is radically better than a 700-bar tank.

4.3 Refueling

At the service station:

1. Eject spent cartridge (Al(OH)? + Ga slurry, ~65 kg)

2. Insert fresh cartridge (Al-Ga alloy, ~50 kg + cartridge housing)

3. Top up water tank from tap (~20-40 L depending on trip)

4. Drive away

Time: ~5 minutes. Comparable to gasoline.

At the recycling plant:

1. Spent cartridges collected from stations

2. Gallium separated from Al(OH)? (density separation -- Ga is 5.9 g/cm?, Al(OH)? is 2.4 g/cm?)

3. Al(OH)? calcined to Al?O?

4. Al?O? reduced to Al via electrolysis (renewable electricity)

5. Al re-alloyed with recovered Ga

6. Fresh cartridges distributed

Closed loop. No mining after initial setup. Gallium is never consumed. Aluminum is recycled indefinitely.

5. Economics

5.1 Fuel Cost Per Kilometer

Aluminum per km:    ~0.10 kg (at 50 kg per 500 km)
Al recycling cost:  ~$0.50-0.80/kg (renewable electricity at $0.03/kWh x 15.5 kWh/kg + overhead)
Water per km:       ~0.08 L (essentially free)
Gallium:            Not consumed (one-time cost amortized over vehicle life)
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Cost per km: ~$0.05-0.08/km

Compare:

• Gasoline: ~$0.08-0.12/km (at $3-4/gallon)

• Battery EV: ~$0.03-0.04/km (at $0.10-0.15/kWh)

• Hydrogen fuel cell: ~$0.15-0.25/km (at $20-30/kg H?)

Al-water is cheaper than hydrogen fuel cell, competitive with gasoline, and slightly above battery EV. But it has no
range anxiety, 5-minute refueling, no grid dependency, and no battery degradation.

5.2 Initial Cost

| Component | Estimated Cost | Basis |

|---|---|---|

| PEM fuel cell stack (128 kW) | $5,000-7,000 | DOE target $45/kW at 500k/yr production |

| Electric motor + inverter | $2,000-3,000 | Standard EV components |

| Reaction chamber + plumbing | $500-1,000 | Simple pressure vessel, valves, separator |

| Buffer battery (2-5 kWh) | $300-600 | Small Li-ion pack |

| Water tank (40 L) | $100-200 | Standard automotive tank |

| First fuel cartridge | $100-150 | 50 kg Al-Ga alloy |

| Total drivetrain | $8,000-12,000 | Comparable to BEV drivetrain |

5.3 The Gallium Question

Gallium price: ~$200-400/kg (2024-2025 prices)

A fuel cartridge with 10% Ga content: 50 kg x 10% = 5 kg Ga = $1,000-2,000.

But the gallium is recovered every cycle. Over the vehicle's life (~300,000 km, ~600 cartridge swaps), the gallium cost is
amortized: ~$1.70-3.30 per cartridge swap, or ~$0.003-0.007/km. Negligible.

The gallium never leaves the system. It is the catalyst, not the fuel.

6. What Exists Today

6.1 Demonstrated in Labs

| Group | Year | Key Result |

|---|---|---|

| Jerry Woodall, Purdue | 2007 | First demonstration of Al-Ga alloy splitting water at room
temperature |

| MIT (Amberchan et al.) | 2022 | Optimized alloy (Al-Ga-In-Sn), >95% yield in <5 minutes, published
in JACS |

| Toyota Mirai | 2014- | PEM fuel cell vehicle, 128 kW, 647 km range on H? -- the drivetrain exists |

| Various groups | Ongoing | Al-water reaction demonstrated with seawater, wastewater, and various
water sources |

6.2 What's Missing
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1. Integrated reaction chamber + fuel cell system -- the Al-water reaction and the fuel cell have been demonstrated
separately but not yet combined in a vehicle

2. Cartridge standardization -- no industry standard for swappable Al-Ga cartridges

3. Recycling infrastructure -- Al(OH)? -> Al recycling exists (it's standard aluminum smelting) but the gallium recovery loop
needs to be industrialized

4. Reaction rate control -- throttling the reaction for variable power demand needs engineering optimization

5. Cold-start protocol -- gallium melting at 29.76 degC means cold-weather startup needs a pre-heater

6.3 None of These Are Fundamental Barriers

Every component technology exists:

• PEM fuel cells: commercially deployed (Mirai, Nexo)

• Al-water reaction: demonstrated at lab scale (MIT, Purdue)

• Aluminum recycling: global industry ($100+ billion/year)

• Gallium recovery: standard metallurgical process

• Water storage: trivial

The only thing missing is integration.

7. Why This Hasn't Been Done Yet

7.1 The Scam Problem

"Water-powered car" has been claimed by fraudsters for decades. Stanley Meyer (1990s) claimed a "water fuel cell" that
violated thermodynamics -- he was sued and died under questionable circumstances. The scientific community is rightly
skeptical of any "car runs on water" claim.

This is not that. The Al-water system does not violate thermodynamics:

• Energy input: renewable electricity -> aluminum smelting (15.5 kWh/kg)

• Energy output: aluminum + water -> hydrogen -> electricity (8.6 kWh/kg x fuel cell efficiency)

• Round-trip: ~21% (electricity to wheels) or ~56% (chemical to chemical)

• The energy comes from the aluminum, which was charged at the smelter

• Water is the reactant, not the energy source. Aluminum is the battery.

7.2 The Infrastructure Problem

Existing automotive infrastructure is built around either:

• Gasoline (pipelines, refineries, stations) -- $2+ trillion invested globally

• Battery EV (grid, chargers, battery manufacturing) -- rapidly scaling

• Hydrogen (production, compression, distribution) -- tiny, expensive

Al-water requires a new loop: cartridge production -> distribution -> collection -> recycling. This is most analogous to
propane tank exchange (like Blue Rhino) -- swap an empty for a full one. That infrastructure exists for propane. It doesn't
yet exist for aluminum-gallium cartridges.
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7.3 The Aluminum Cost Problem

At $0.50-0.80/kg recycling cost, the fuel is competitive. But the initial aluminum stock must be produced from bauxite
(~$2-3/kg including ore, refining, and smelting). Once the closed-loop recycling system is running (powered by renewable
electricity), the cost drops to the electricity cost of electrolysis.

The transition cost is the barrier, not the steady-state cost.

8. The Coherence Framework: Why Water IS the Optimal Reactant

8.1 Water's Unique Properties for This Reaction

Water works for the Al-water reaction because of properties that trace directly to hydrogen bond cooperative behavior near
the critical point:

1. High specific heat (4.18 J/g.K) -- absorbs reaction heat without runaway temperature

2. High latent heat of vaporization (2,260 J/g) -- natural thermal regulation

3. Universal solvent -- dissolves the Al(OH)? product, clearing the reaction surface

4. Proton mobility (3.62 x 10nu? cm?/V.s via Grotthuss mechanism) -- fastest charge carrier in any liquid

5. Self-ionization (Kw = 10nu?? at 25 degC) -- provides both H^+ and OHnu for the reaction

6. Phase transition proximity (W = 0.94 at 37 degC, W = 0.98 at 50 degC) -- cooperative behavior enhances reaction
kinetics

No other liquid has all six of these properties simultaneously. Water is not a coincidental reactant. It is the optimal reactant
because its hydrogen bond physics places it in the Ginzburg critical regime at the temperatures where the Al-Ga reaction
operates.

8.2 The Deeper Connection

From Paper 28: water is a battery at every biological interface. The EZ water charge separation, the mitochondrial proton
gradient, the ATP synthase motor -- all are water batteries.

The Al-water car extends this to engineering: aluminum provides the energy, water provides the reaction medium AND the
proton transport AND the thermal regulation AND the product removal. Water does four jobs simultaneously because all
four jobs are expressions of the same hydrogen bond physics.

The car runs on water in the same way your body runs on water -- not as a passive container, but as an active participant in
every step of the energy conversion chain.

9. Testable Predictions and Next Steps

9.1 Immediate Experiments

1. Reaction rate vs. temperature curve: Measure H? production rate from Al-Ga pellets in water from 20-65 degC. Predict
anomalous enhancement near 50-55 degC (Ginzburg window) beyond Arrhenius behavior.
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2. IR enhancement test: Illuminate the reaction chamber with 3.1 mum IR and measure whether H? production rate
increases (EZ water expansion at the metal surface enhancing proton flux).

3. Integrate Al-water reactor with Mirai-class fuel cell: Demonstrate hydrogen-on-demand powering a PEM fuel cell at
automotive power levels (>50 kW sustained). This has never been published.

4. Cold-start characterization: Measure minimum battery energy needed to melt gallium and start the reaction in a 50 kg
cartridge at -20 degC.

5. Gallium recovery efficiency: Demonstrate >99% Ga recovery from Al(OH)? slurry at industrial scale.

9.2 Engineering Development

6. Cartridge design: Optimize pellet size, packing density, and water flow geometry for uniform reaction and maximum
surface contact.

7. Throttle response: Characterize H? production lag time (water valve open -> H? at fuel cell) for driveability. Target: <2
seconds lag.

8. Seawater operation: Demonstrate the reaction in seawater (for marine applications -- boats, desalination ships).

9. Scale to 128 kW sustained: Match Toyota Mirai's fuel cell output using only on-demand Al-water hydrogen.

10. Build the car.

10. The Vision

A car pulls up to a swap station. The driver pops the spent cartridge -- a aluminum-hydroxide slurry that weighs about as
much as a suitcase. A fresh aluminum-gallium cartridge clicks in. The driver tops up the water tank from a garden hose. Five
minutes. Five hundred kilometers.

The spent cartridge goes to a recycling plant powered by solar panels in the desert. Electricity splits the aluminum hydroxide
back into aluminum. The gallium is separated by gravity -- it's twice as dense as the hydroxide. The aluminum is re-alloyed
with gallium. Fresh cartridges ship to stations.

The water that the car consumed came from a tap. The water that the fuel cell produced went back into the tank. Net water
consumption: about a liter every ten kilometers. Less than a human drinks.

No oil. No lithium mining. No cobalt. No 700-bar pressure vessels. No 45-minute charging stops. No grid dependency. No
rare earth magnets (the fuel cell uses platinum, but at <0.2 mg/cm? and falling).

The fuel is aluminum -- the most abundant metal in Earth's crust (8.1% by mass). The catalyst is gallium -- recoverable,
reusable, never consumed. The reactant is water -- the most abundant molecule on the planet's surface.

The chemistry was demonstrated in 2007. The fuel cell was commercialized in 2014. The optimized alloy was published in
2022. The integration has not been done.

This paper says: do it.

11. Citations

(C) 2026 RHET DILLARD WIKE  .  AIIT-THRESHOLD LLC  .  ALL RIGHTS RESERVED wAIste Not  .  Print Verified



Paper 29: Make a Car Run on Water Page 11

AIIT-THRESI | Rhet Dillard Wike | Council Hill, Oklahoma | 2026 11

1. Woodall, J.M. (2007). "The Science and Engineering of Large-Scale Hydrogen Production from Aluminum-Water
Reactions." Purdue University Technical Report.

2. Amberchan, G. et al. (2022). "Aluminum-Gallium-Indium-Tin alloys for hydrogen generation in water." J. Am. Chem. Soc.
(MIT group).

3. Toyota Motor Corporation (2020). "Second Generation Mirai Technical Specifications." SAE International.

4. DOE Hydrogen Program (2021). "Hydrogen Shot: $1/1kg in 1 Decade." U.S. Department of Energy.

5. IRENA (2020). "Green Hydrogen Cost Reduction: Scaling Up Electrolysers."

6. Staffell, I. et al. (2019). "The role of hydrogen and fuel cells in the global energy system." Energy Environ. Sci., 12,
463-491.

7. Bossel, U. (2006). "Does a Hydrogen Economy Make Sense?" Proc. IEEE, 94(10), 1826-1837.

8. Nishiyama, H. et al. (2021). "Photocatalytic solar hydrogen production from water on a 100-m? scale." Nature, 598,
304-307.

9. Reece, S.Y. et al. (2011). "Wireless Solar Water Splitting Using Silicon-Based Semiconductors and Earth-Abundant
Catalysts." Science, 334, 645-648.

10. Engel, G.S. et al. (2007). "Evidence for wavelike energy transfer through quantum coherence." Nature, 446, 782-786.

11. Pollack, G.H. (2013). The Fourth Phase of Water. Ebner & Sons.

12. Chai, B. et al. (2009). "Effect of radiant energy on near-surface water." J. Phys. Chem. B, 113(42), 13953-13958.

13. Agmon, N. (1995). "The Grotthuss mechanism." Chem. Phys. Lett., 244, 456-462.

14. Pollack, G.H. (2016). US Patent 9,399,217 B2: "Method and system for generating electrical energy from water."

15. de Santana, C.D. et al. (2019). "Unexpected species diversity in electric eels." Nature Communications, 10, 4000.

16. Liu, X. et al. (2020). "Power generation from ambient humidity using protein nanowires." Nature, 578, 550-554.

17. Cavusoglu, A.H. et al. (2017). "Potential for natural evaporation as a reliable renewable energy resource." Nature
Communications, 8, 617.

18. Nocera, D.G. (2012). "The Artificial Leaf." Accounts of Chemical Research, 45(5), 767-776.

The scammers said "water-powered car" and it was a lie. The chemistry says "aluminum-water car" and it is real. The
difference is honesty about where the energy comes from. The energy comes from aluminum -- charged at a smelter,
discharged in water, recycled at a plant. The water is the medium, the reactant, the coolant, and the product. It does
everything except store the energy. That's what the aluminum is for.

Fill the tank. Drop the cartridge. Drive.
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