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Power-for-Life history and introduction 
 
The concept of electrolysis of saline solutions to produce sodium and chlorine based 
chemicals has been known since 1851 when Charles Watt in England patented a 
system for producing sodium hydroxide using a mixed cell arrangement and later in 
1892 when Hamilton Castner and Karl Kellner joint patented the separated mercury 
cell for the improved production of sodium hydroxide and chlorine gas.  
 
The passage of DC electrical current through a saline solution at low potential in a 
mixed electrode cell produces many oxidising species, most commonly hypochlorite, 
chlorite and chlorine dioxide.  The eminent British chemist Henry Drysdale Dakin 
found that a dilute solution of sodium hypochlorite and boric acid was a very effective 
antiseptic and put it to good use during his work with Alexis Carrel in the field 
hospitals of WW1, he showed that ‘Dakin Solution’ had advantages over Iodine and 
phenol but the solution was unstable and could not be kept for more than 1 day 
therefore needed to be freshly prepared on site from calcium chlorite stocks. Dakin / 
Carrel published findings in 1917 and since then many journals and citations have 
been published to provide conclusive proof that hypochlorite, chlorite and chlorine 
dioxide are very effective antiseptics for water and wound treatment (see appendix). 
The Power-four-life concept started several years ago by Nigel Goodayle. Nigel was 
working in the water treatment industry and could see the benefits of ‘oxidised’ water 
in colour removal and COD/BOD reduction and concluded this could have huge 
potential for safe drinking water for the ‘third world’. He set out to design as a single 
station device capable of providing an array of benefits ranging from water 
sanitation/health and horticulture for developing countries. More recently as the result 
of frustrations with cost and power stability with solar photovoltaic systems, Chris 
White in partnership developed a small unit utilising solid state ‘Seebeck effect’ to 
produce stable and reliable ‘direct drive’ electrical power and reduced cost further by 
replacing Ti electrodes with carbon and improved the efficiency of the electrolysing 
cell arrangement. 
Now the two inventors hope that Power-for-Life units will meet the needs of rural & 
semi- rural societies across the globe for water sanitation and wound care, with its 
simplicity of design, no moving parts and basic metal construction for robustness the 
units should create a life span of at least 3 years with the potential to save countless 
people from suffering or even death due to water based disease and infection.  
 
Its uniqueness is in providing an array of social & commercial benefits from a single 
unit, not only can it produce a low cost antiseptic solution it could provide power for 
lighting or charging low power devices like mobile phones and can be run day and 
night continuously in an emergency.  
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Method of operation 
Using any low powered heat source, such as charcoal, candles, wax, oil, wood etc, 
with a equivalent heat output of say 2 or 3 candles, it converts the heat into electrical 
energy, sufficient to operate any of a number of devices, such as electro-chlorination 
of water, localised lighting for both mobile or static needs. For example the 
electrolysis of a 150ml salt solution at 5% for 1 hour can produce 8l of treated water 
at 8 oxidising ppm which has been found to sterilise even highly contaminated water 
(see graphs).  
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Electrochemistry 
The sodium chloride ionises in water to produce Na+ and Cl- ions. These ions pass to 
the appropriate electrode where Na+ is reduced and produces NaOH (aq) and Cl- 
oxidised to Cl2. The hypochlorite ion, NaClO, is formed by the disproportionation of 
dissolved chlorine as it comes into contact with dilute aqueous sodium hydroxide in 
the mixed cell at room temperature. Further oxidation to chlorite also occurs: 

Cl2 (g) + 2 NaOH (aq) → NaCl (aq) + NaClO (aq) + H2O (l) 
ClO- + [O] → ClO2- 

Chlorine dioxide is also produced by electrolysis of the chlorite solution: 

2 NaClO2 + 2 H2O → 2 ClO2 (chlorine dioxide) + 2 NaOH + H2  

A small amount of hydrogen peroxide is also produced: 
2 H2O → H2O2+ H2 

As can be seen from the above, ideal electrolysis results in only hydrogen gas given 
off at the Cathode. It has been found a voltage of 4V and electrode separation of 
15mm gives good hydrogen production and minimal oxygen given off at the anode. 
 
Providing a fuel source is maintained, a unit will operate at consistent performance 
indefinitely, and with a very simple heat block ensure controlled delivery of the heat, 
which avoids many of the safety issues of an open fire source. Waste heat provides 
some warm water for washing or could be used to cook food. 
Replacement of the majority of component parts can be achieved using materials from 
local sources, ensuring that part storage/stocks are not an issue. 
 
 
Patent 
UK patent pending & search underway March 2010 
It is the intention to provide a “Licence” position, rather than a UK based operation in 
the long term. 
 
Power for Life Personnel 
2 owners 
Nigel Goodayle:  Number of years developing & proving techniques 

     industrial background, mostly technical applications 
                             20 years water experience 
 
 
Chris White:  MRSC Analytical Chemistry and Polymer background 

Associate Member of the IOM3  
Research & development 
Industrial application experience 
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Manufacturing 
The current units have been produced in small lots, and manufactured & assembled 
using in-house plant / equipment & time.  
 
Negotiations have been undertaken to provide a UK based assembly/ 
storage/distribution base, it is expected that a unit will cost £150 but this is expected 
to reduced significantly with volume an over the lifetime of service offers competitive 
price to other options 
 
 
Sales 
With no similar products in the market, it is difficult to predict demand and 
affordability. Being aimed at poor people it is the intention to gain funding from 
charities and institutions. However currently 1.1 Billion people in developing 
countries have no access to clean water!  
 
 
Markets 
Ignoring the need for mobile phone recharging, the outline global market values are as 
follows: 
 
  Water ($ Billion)  Energy ($ Billion) 
Africa     5.7      26.6 
Asia                    6.4    350.9 
East Europe        3.2                                       25.4 
Latin America     4.8                                         30.9 
Total                  20.1                                    433.8 
 
Focusing upon Africa alone: 
 
“Lighting Africa” is committed to provide lighting to 250 million people by 2030. 
1.6 Billion people are without access to electricity 
4.0 Billion have a purchasing power of  $5 trillion, live in relative poverty. 
 
Africa alone spends $17 Billion annually for fuel based lighting 
Asia spends $148 per person for similar needs. 
 
 
Market trials:  Current status 
Negotiations underway with various sources. 
 
Africa:   Currently looking for hospitals to undertake field trials 
                
 
Canada :   Tunnel crop treatment trial opportunity 
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Future developments 
 

1. Mobile phone charger 
2. Providing energy for African computer based charities 
3. Achieving significantly larger 1 Kw output unit. 
4. Alternative domestic heating / lighting 

 
 
Other Health Benefits 
Smoke inhalation, from heating & lighting sources causes significant health issues 
globally, by effectively reducing the need to burn fuels of all types to boil water, 
provides a consequential benefit. 
 
Environmental  
Each unit is and will continue to be designed to use the cheapest local fuel source 
available,  either directly to power a unit, or via surplus heat from the main source, ie 
cooking evening meal etc. 
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Reuters) - Bleach has been killing germs for more than 200 years but U.S. 
scientists have just figured out how the cleaner does its dirty work. 
It seems that hypochlorous acid, the active ingredient in bleach, attacks proteins in 
bacteria, causing them to clump up much like an egg that has been boiled, a team at 
the University of Michigan reported in the journal Cell on Thursday. 

The discovery, which may better explain how humans fight off infections, came quite 
by accident. 

"As so often happens in science, we did not set out to address this question," Ursula 
Jakob, who led the team, said in a statement. 

The researchers had been studying a bacterial protein called heat shock protein 33, 
which is a kind of molecular chaperon that becomes active when cells are in distress, 
for example from the high temperature of a fever. 

In this case, the source of the distress was hypochlorous acid or hypochlorite. 

Jakob's team figured out that bleach and high temperatures have very similar effects 
on proteins. 

When they exposed the bacteria to bleach, the heat shock protein became active in an 
attempt to protect other proteins in the bacteria from losing their chemical structure, 
forming clumps that would eventually die off. 

"Many of the proteins that hypochlorite attacks are essential for bacterial growth, so 
inactivating those proteins likely kills the bacteria," Marianne Ilbert, a postdoctoral 
fellow in Jakob's lab, said in a statement. 

The researchers said the human immune system produces hypochlorous acid in 
response to infection but the substance does not kill only the bacterial invaders. It kills 
human cells too, which may explain how tissue is destroyed in chronic inflammation. 

"Hypochlorous acid is an important part of host defense," Jakob said. "It's not just 
something we use on our countertops." 

(Editing by Maggie Fox and John O'Callaghan) 

 


