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A	reminder	about	covalent	bonded	quantum	sized	atomic	silver	clusters	in	an	aqueous	electric	suspension	and	an	effective	biocide	

and	able	to	enhance	the	immune	system	prior	to	penetration	of	the	body	by	foreign	antigens.	
 
Preamble	 

Immunology	 is	 defined	 as	 that	 branch	 of	 medical	 science	 by	 the	 way	 the	 immune	 system	 of	 humans	 and	 animals	 produces	
antibodies	in	order	to	effectively	deal	with	foreign	antigens	that	enter	the	body	and	would	otherwise	cause	disease.	The	way	to	apply	
such	a	strategy	still	needs	to	be	worked	out.	One	possible	way	of	early	intervention	would	be	its	use	on	the	skin	of	burn	victims.	

 
The	 title	of	 this	paper	accurately	describes	 the	subject	matter	 “quantum	sized	silver”.	Whilst	 there	 is	no	direct	 relationship	with	

immunology,	i.e.	that	part	of	biological	medicine,	concerned	with	immunity,	nano	silver	is	expected	to	be	seen	in	a	similar	light	as	an	
antibiotic.	Unfortunately	when	our	 own	 immune	 system	 fails,	 new	alternatives	must	 be	 found.	The	most	 likely	 candidate	 is	 electro-
photochemically	 produced	 ‘reconstituted	 quantum	 silver’.	 It	 is	 an	 inorganic	 substance	 endowed	with	 a	 property	 referred	 to	 as	 the	
“oligo-dynamic	effect”	and	capable	of	destroying	pathogens	by	its	unpaired	valence	electron	action	similar	to	that	of	free	radicals.	 
 
Abstract	

 
Technically	and	scientifically,	too	much	is	wrong	with	how	we	express	our	understanding	of	so-called	“Colloidal	Silver”	and	the	water	it	is	
contained	 in.	 Already	 silver	 and	 water	 being	 complex	 substances	 themselves	 become	 even	 more	 difficult	 to	 understand	 when	 their	
individual	properties	are	combined.	Nevertheless,	it	has	proven	its	bio-efficacy	in	a	number	of	ways,	albeit	only	anecdotal	so	far.	Presented	
here	are	some	examples	worth	mentioning:	One	such	case	involved	a	horse	suffering	from	a	severely	infected	right	eye.	An	antibiotic	had	
already	been	administered.	This	however	caused	distress	to	the	animal.	The	antibiotic	did	not	help	and	the	owner	was	considering	putting	
the	horse	down.	A	spray	of	a	low	concentration	of	pure	nano	metre	sized	neutral	silver	(not	ionic	silver)	into	the	infected	eye	for	two	days	
removed	the	infection	and	irritation	altogether.	Sometime	later	a	dog,	also	with	an	infected	eye	was	cured	the	same	way.	In	April,	2017,	a	
team	at	a	local	university	proved	in	a	clinical	trial	that	all	species	of	Enterococcus	faecalis	(in	the	mouth)	were	successfully	eradicated.	It	
was	subsequently	made	public	at	a	Medical	convention	held	in	Brisbane	shortly	after.	

 
Research	coupled	with	experimentation	and	augmented	with	downloading	a	large	number	of	papers	on	the	subject,	has	made	it	obvi-ous	
that	most	scientists	(in	particular	those	involved	in	Wet	Chemistry)	have	little	or	no	concept	of	reconstituted	nano	silver.	In	this	form	it	is	
no	longer	considered	metallic.	This	ignorance,	in	both	the	physics	and	quantum	physical	aspects	of	nano	silver	is	substanti-ated	by	the	use	
of	erroneous	concepts	and	identities	given	to	the	substance	such	as:	“colloidal	silver,	silver	particles	or	just	AGNPs.	 
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With	the	exponential	 increase	 in	drug	resistance	by	pathogens	due	to	antibiotics	being	overprescribed	and	overused,	more	of	
these	antibiotics	cease	to	be	effective.	This	acquired	immunity	by	pathogens	is	prompting	science	to	seek	alternative	solutions.	
One	of	the	most	promising	antidotes	is	nano	metre	sized	(non-metallic)	neutral	atomic	silver	clusters	suspended	in	water.	It	is	
able	 to	 kill	 pathogens	 indiscriminately	 by	 its	 unpaired	 valence	 electrons	 and	 its	 biocidal	 property	 referred	 to	 as	 the	 ‘oligo-
dynamic	effect’.	It	has	this	in	common	with	the	elements	copper	and	gold.	Each	of	these	three	metals	have	increased	electrical	
conductivity	 properties	 due	 to	 having	 an	 unpaired	 valence	 electron	 in	 their	 outer	 shell.	 By	 scientific	 definition,	 atomic	 silver	
clusters	qualify	as	a	potent	inorganic	free	radical.	It	is	well	known	that	the	surfaces	of	copper,	silver	and	gold	have	surfaces	that	
are	hostile	to	bacteria	and	some	fungi.	Silver	also	stands	out	with	its	unique	photo-sensitive	properties.	To	make	full	use	of	what	
silver	has	to	offer,	scientists	and	other	researchers	involved	in	clinical	trials	with	nano	silver,	must	also	cease	with	their	FOLLY	
of	 not	 operating	 to	 an	 acceptable	 standard	when	 conducting	 clinical	 trials	 and	 no	 longer	 accept	 sample	materials	without	 a	
comprehensive	description.	To	do	otherwise	would	be	counter-productive	and	meaningless.	An	equally	serious	shortcoming	in	
the	 science	of	quantum	characterised	 silver	 is	 the	absence	of	 suitable	 instrumentation	 for	measuring	parameters	 such	as	 the	
Zeta	 potential,	 concentration	 and	 the	 application	 of	 quality	 control.	 Such	 a	 strategy	 is	 a	 must	 to	 enable	 adherence	 to	 the	
requirement	for	minimum	inhibitory	concentration	(MIC).	

 
This	paper	will	demonstrate	various	strategies	available	 to	 thorough	research	 into	 the	properties	of	neutral	nano	silver	as	an	
effective	biocide	and	identity	and	determine	material	suitability	as	a	means	to	surpass	conventional	antibiotics.	
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Introduction	
 

The	 science	 of	 immunology	 works	 both	 ways.	 First	 of	 all,	 there	 is	 the	 response	 provided	 by	 our	 own	 immune	 system.	
Unfortunately	it	sometimes	fails	and	we	will	need	help.	Immunity	can	also	be	to	our	detriment	when	the	immunity	is	owned	by	the	
drug-resistant	species	of	bacteria	when	conventional	antibiotics	fail	and	pathogens	have	grown	resistant.	

 
As	indicated	in	the	abstract,	there	has	been	far	too	much	ignorance	and	complacency	for	decades.	This	has	resulted	in	a	lack	of	

prog-ress,	no	standard	to	go	by	as	well	as	a	lack	of	knowledge	as	to	what	actually	constitutes	so-called	colloidal	silver.	This	is	after	
some	80	or	so	years	of	experimentation.	To	this	date	there	is	little	record	and	reference	about	any	of	the	experiments	in	nano	silver	
production	 and	 trials	 to	 go	 with	 that.	 That	 equates	 to	 no	 real	 knowledge	 gained	 about	 scientific	 and	 technical	 facts	 learned.	 In	
particular,	what	 is	missing	 is	 a	 real	 description	 relating	 to	 the	 so-called	 colloidal	 silver,	which	 incidentally	 is	 not	 a	 colloid.	 For	 all	
intents	and	purposes,	this	lack	of	identification	can	be	construed	as	a	material	that	appears	to	not	even	exist.	To	understand	this	‘state	
of	affairs’,	it	must	be	realised	that	many	different	ways	have	been	sought	and	tried	in	order	to	produce	the	so-called	colloidal	silver.	
The	variations	in	these	attempts	are	too	numerous	to	explain	and	only	the	most	common	production	methods	are	listed	as	hereunder,	
each	with	a	short	description:	[2-7].	

 
Note!	In	most	cases	a	small	AC/DC	power	supply	was	used,	i.e.	mains	voltage	to	12	volt	AC.	
 
1. The	electrolysis	method.	Two	silver	electrodes	are	inserted	into	a	container	filled	with	distilled	water.	The	electrodes	are	subjected	
to	an	alternating	current	and	occasionally	a	rectified	DC	version.	Since	water	on	its	own	impedes	the	flow	of	current,	it	requires	salt	
in	the	water,	hence	electrolysis.	  
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2. The	electrochemical	way.	This	is	very	similar	to	the	method	in	1,	but	for	a	severely	restricted	current	flow	at	the	onset	and	rising	
slowly	over	time.	
 

Note!	When	 the	 voltage	potential	 on	 the	 electrodes	 exceeds	1.23	volt	DC,	 the	 anode	 is	 stripped	of	 its	metallic	 atoms	at	 a	 rate	
decided	by	the	level	of	current	in	ampere	per	hour.	In	that	process,	the	atoms	thus	removed	lose	their	outer	electron	and	become	a	
positively	charged	cation.	This	cation	is	attracted	by	the	cathode	and	if	close	enough	will	discharge	itself	by	forming	a	neutral	metallic	
atom	or	 a	 compound	 once	 again.	 The	 problem	however	 is	 the	 fact	 that	 the	method	 used	 in	 1	 and	 2	 lacks	 any	 form	of	 controlled	
conditions	as	explained	further	down.	

 
3. High	voltage	ablation.	Here	 the	 two	electrodes,	designated	as	cathode	and	anode	and	are	here	subjected	to	high	voltages	and	 in	
many	cases	by	extra	high	tension	voltages	in	potentials	of	10	or	even	hundreds	and	thousands	of	volts	and	allowing	the	electrodes	to	
touch	each	other	and	cause	sparking.	Like	the	other	methods,	ionic	silver	is	produced.	
	
4. Use	of	Nitric	acid.	Metallic	silver	is	dissolved	in	nitric	acid	and	converted	into	Silver	nitrate	(AgNO3),	a	positive	cation	that	requires	
reduction	 into	 neutral	 silver	 (Ag°).	 One	 method	 of	 doing	 so	 is	 through	 the	 use	 of	 Sodium	 Borohydride,	 an	 alkaline	 substance.	
Incidentally,	the	process	of	converting	silver	into	an	ion	is	referred	to	as	oxidation.	
 
Note!	What	all	of	these	production	methods	have	in	common	is	inconsistency	and	unpredictability	as	to	its	quality,	i.e.:	
 
(a) The	atomic	clusters	that	have	been	formed	are	all	of	all	different	sizes,	perhaps	ranging	in	sizes	from	20	to	100	nm.	At	very	large	
dimensions,	nano	silver	becomes	useless.	It	is	thought	that	it	are	the	small	clusters	of	silver	measuring	10	nm	or	less	and	possessing	
an	astronomical	ratio	of	surface	to	volume	that	makes	for	a	potent	biocide.	Very	often	this	material	can	be	identified	by	presenting	a	
yellowish	tinge.	It	means	that	the	concentration	is	too	high	and/or	the	clusters	are	too	large	and	too	numerous.	The	yellowish	effect	is	
created	through	the	absence	of	the	spectral	colours	violet	and	indigo,	because	silver	absorbs	these	colours.	The	opposite	occurs	with	
the	Rayleigh	effect,	i.e.	our	blue	sky!	
	
(b) Not	all	silver	has	been	reduced	from	its	oxidative	ionic	state	to	a	stable	neutral	state.	More	often	or	not,	most	of	the	silver	will	
retain	its	ionic	state.	In	method	1	for	instance	the	added	salt	(Sodium	chloride)	and	ionic	silver	(Ag+)	will	form	a	compound	known	as	
Silver	chloride,	a	rather	insoluble	material	and	difficult	to	remove	from	the	body	if	taken	orally.	

	
(c) Silver	ions	in	the	mix	with	suspended	neutral	silver	can	cause	electrical	breakdown.	As	a	result,	the	entire	mixture	will	aggregate	
into	ever	larger	clusters.	At	some	point,	complete	breakdown	occurs,	and	the	suspended	nano	silver	will	return	to	metallic	silver	at	
the	bottom	of	the	container.	

 
5. The	use	of	commercially	produced	finely	pulverised	metallic	silver.	The	problem	with	this	is	the	retention	of	its	metallic	state	and	
unlike	other	electrochemically	formed	products.	Even	when	dispersed	in	water,	it	remains	a	metal.	Coupled	with	silver’s	propensity	
to	the	oligo-dynamic	effect,	it	has	common	with	gold	and	copper,	it	will	kill	body	cells	as	well	as	bacteria.	Its	use	is	not	recommended.	

 
Note!	 All	 five	methods	 are	 considered	 to	 be	 in	 the	 realm	 of	 classical	 chemistry	 and	 in	 that	 way	 restricted	 to	 be	 controlled.	 Our	
introduction	of	 ‘Electro-photochemistry’	 has	been	 found	 to	 offer	 a	 radical	 improvement	 over	 any	other	method	of	 production.	 Its	
principle	of	production	is	explained	as	follows:	

 
6. Electro-photochemistry.	With	this	method,	no	classical	chemistry	is	involved.	Instead	it	is	based	on	Physics	and	Quantum	physics	at	that.	
Its	main	requirements	 for	a	predictable	product	are	 to	use	only	controlled	direct	current	 for	 flow	consistently.	For	 the	reduction	 to	small	
atomic	clusters	in	dimensions	of	10nm	and	smaller,	photonic	light	from	a	large	number	of	LEDs	radiating	at	420nm	are	used.	420nm	is	used,	

as	it	possesses	an	ionising	potential	of	around	2.95eV	and	able	to	reduce	ionic	silver	to	neutral.	This	is	also	a	suitable	wavelength	as	it	is	not	
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impeded	by	the	water	through	which	it	has	to	travel.	Water	at	this	wavelength	becomes	transparent	and	will	not	absorb	the	energy	
used.	It	is	simply	a	way	to	produce	quantum	nano	silver	in	a	controlled	fashion.	That	is	provided	that	the	production	process	is	done	
in	a	refrigerator	at	a	temperature	between	4	and	100	Centigrade	and	no	other	light	but	the	420	nm	is	available.	Just	a	switch	for	on	
and	off	when	the	required	concentration	has	been	reached.	
 
Working	toward	a	detailed	and	acceptable	standard	
 

With	no	standard	available	and	those	involved	in	its	research	coping	with	less	than	a	basic	experience	in	what	the	properties	of	water	
suspended	quantum	nano	silver	clusters	actually	are,	proper	wording	and	descriptions	 to	positively	 identify	 the	material	are	not	available	
either.	To	remedy	this	situation	will	require	a	whole	new	nomenclature	for	this	particular	science	and	associated	technology.	‘Buzzwords’	like	
colloidal	silver	and	AgNPs	must	be	refrained	from	being	used.	First	order	of	the	day	must	include	the	introduction	of	a	proper	nomenclature,	
i.e.	proper	names	and	descriptions	on	anything	relating	to	full	and	accurate	use	for	describing	all	aspects	of	nano	metre	suspended	silver.	This	
will	certainly	rid	the	science	and	technology	of	confusing	language	and	understanding	as	listed	below:	

 
*The	 terms	Colloidal	 silver,	AGNPs	etc	when	 in	 fact	nano	silver	 is	 actually	 reconstituted	non-metallic	neutral	 atomic	 silver	 clusters	
(not	particles)	valence	bonded	and	kept	in	a	repelling	negatively	charged	electrical	suspension	by	a	hydrophobic	interfacial	potential.	
It	cannot	be	identified	as	a	true	colloid.	
 
*Thinking	that	so-called	colloidal	silver	is	no	different	from	ionic	silver	or	even	that	both	must	exist	together.	As	one	manufacturer	in	
the	USA	puts	it:	“Colloidal	silver,	guaranteed	100%	ionic”.	

 
*Thinking	 that	 the	 only	 methods	 available	 to	 a	 proper	 production	 is	 by	 either	 using	 silver	 dissolved	 in	 nitric	 acid,	 high	 voltage	
ablation,	electrolysis	or	electro-chemistry.	

 
*More	often	 than	not,	other	 chemistry	 is	added	 in	an	attempt	 to	 facilitate	 ionic	 reduction	 into	neutral	 silver.	 Such	 is	 the	case	with	
silver	nitrate	(AgNO3).	Nitric	acid	has	a	pH	of	3.01,	and	the	claimed	reducing	chemistry	of	sodium	borohydride	with	a	pH	of	14.	Simply	
placing	 freshly	made	silver	nitrate	 in	 the	sun	 for	10	minutes	will	do	a	better	 job.	An	even	better	way	of	accomplishing	 this	 task	 is	
through	the	use	of	physics	such	as	electro-photochemistry.	This	method	 is	very	effective	and	economical	yet	generally	not	as	well-
known	and	understood	as	it	should	be.	

 
*Testing	of	the	product	and	its	watery	base	is	only	done	by	a	relatively	few	practitioners.	The	testing	equipment	itself,	for	some	form	
of	 quality	 control	 is	 equally	 limited	 to	 the	 inappropriate	 use	 of	 instrumentation	 use	 such	 as	 a	 pH	meter,	 a	 conductance	meter,	 a	
spectrophotometer	 and	 a	mass	 spectrophotometer	 (for	 concentration).	 None	 of	 these	 instruments	 are	 suitable	 for	 the	 purpose	 of	
maintaining	either	a	standard	or	quality	control.	Commercial	instrumentation	available	claiming	to	be	able	to	determine	particle	size	
and	Zeta	potential,	albeit	only	collectively,	are	not	considered	up	to	the	task	of	quality	control	either.	The	problem	is	exacerbated	by	
the	use	of	distilled	water	that	is	too	low	in	its	resistance	to	current	flow	and	thus	suffering	from	high	conductivity.	

 
*The	inability	or	unwillingness	to	fully	describe	the	properties	of	so-called	colloidal	silver	and	the	many	other	details	that	can	prove	
the	material’s	quantity	and	quality	or	not.	In	at	least	two	cases	a	lack	of	description	of	the	material	was	checked	out	and	the	material	
in	question	found	to	have	been	finely	pulverised	metallic	silver	instead	of	a	more	acceptable	form	of	so-called	colloidal	silver.	One	was	
at	Purdue	University	in	the	US.	It	was	used	in	trials	on	the	fathead	minnow	fish	and	subsequently	reporting	death	and	malformation	of	
offspring	 (Sepulveda	2010).	A	 second	 incidence	 in	 the	 concealed	use	of	 finely	pulverised	metallic	 silver	 (Kjeldsen	2014)	 reporting	
death	of	human	cells	 in	using	such	material.	Their	respective	reports	did	not	 include	a	mention	of	what	 type	of	silver	was	actually	
used	[3-81].	
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*The	 testing	of	water	using	antiquated	and	considered	 flawed	 instrumentation	 for	measuring	 the	conductivity	of	water.	 Instead	of	
using	current	in	ampere,	resistance	in	ohms	and	the	associated	DC	voltage	potential	as	per	Ohms	Law	for	direct	current,	Alternating	
current	 at	 a	 variety	 of	 different	 frequency	 is	 used.	 The	 problem	 with	 the	 use	 of	 alternating	 current	 creates	 instrumentation	
inconsistencies	between	manufacturers.	Impedance,	also	called	“alternating	current	resistance”,	changes	with	different	frequencies.	
That	 being	 the	 case,	 a	 conductance	 meter	 operating	 at	 one	 frequency,	 for	 example	 50	 Hz	 cannot	 be	 compared	 with	 the	 results	
obtained	with	an	instrument	operating	at	another	frequency,	i.e.	3,000	Hz	(3	kHz)	[42-59].	

 
Note!	In	most	cases	of	determining	the	conditions	of	how	things	work,	three	parameters	are	used	in	Ohm’s	Law.	They	are:	current	in	
(I),	resistance	in	(R)	and	voltage	potential	in	(E	or	V),	i.e.	at	a	resistance	of	1	Ohm	and	a	voltage	potential	of	1	volt,	1	ampere	of	current	
will	flow.	Change	the	value	of	one	of	the	three,	the	other	two	will	be	effected.	Change	the	stated	resistance	value	from	1	to	2	Ohm	and	
only	half	of	the	current	will	flow.	If	the	1	ohm	resistance	value	is	reduced	to	0.5	Ohm,	the	current	will	be	increased	to	2	ampere.	Many	
scientific	 principles	 have	 three	 elements	 like	 Ohm’s	 Law.	 Another	 such	 threesome	 is	 the	 relationship	 between	 the	 speed	 of	 light,	
wavelength	and	frequency.	The	speed	of	light	is	roughly	300,000	kilometres	per	second.	Divide	frequency	over	the	speed	of	light	and	
you	get	the	wavelength,	i.e.	30	MHz,	a	popular	transmission	frequency	equates	to	10	metres	in	wavelength.	

 
*The	questionable	use	of	alternating	current	versus	direct	current:	For	a	number	of	years	I	questioned	this	anomaly	and	was	given	
reasons	such	as	direct	current	causes	polarization	of	the	water	molecules	due	to	the	dipolar	character	of	water.	The	ultimate	answer	
for	the	actual	reason	proved	to	be	a	technical	tradition	from	the	early	years	of	1900	when	transformers	were	used	for	measurement.	

Direct	current	is	unable	to	traverse	through	a	transformer,	only	alternating	current	is	able	to	do	so.	With	the	advent	of	sophisticated	
solid	 state	 technology	 since	 the	1960s	 it	 begs	 the	question	 “why	persist	 in	 old	 technology	when	 a	better	 and	more	precise	direct	
current	technology	is	available	at	a	lower	cost?”	A	further	argument	for	the	use	of	direct	current	comes	from	the	early	1800s	by	an	
Englishman	by	the	name	of	Michael	Faraday.	He	was	the	first	to	determine	the	atomic	weights	of	hydrogen,	silver	and	copper	using	
direct	 current	 and	 formulated	 his	 First	 and	 Second	 Law	of	 Electrolysis.	He	 also	 gave	 us,	 by	 using	 very	 basic	 instrumentation,	 the	

equilibrium	of	water	as	1.25	volts	DC.	Today	with	our	sophisticated	equipment	it	has	been	determined	to	be	1.23	volt	DC.	Faraday’s	
determination	was	only	a	factor	of	0.02	out.	It	is	said	that	Faraday	produced	the	first	colloids	and	all	of	it	using	direct	current.	Why	
wet	chemistry	proponents	still	use	alternating	current	instead	of	maintaining	the	‘status	quo’	of	the	more	accurate	method	of	direct	
current,	is	a	mystery	[1-60].	

 
Other	aspects	of	Ohm’s	Law	that	needs	to	be	known	when	dealing	with	

water	A.	The	parallel	resistance	factor	

Water	 itself	 can	 be	 considered	 to	 have	 an	 infinite	 resistance	 being	 classed	 as	 di-electric	 and	 thus	 an	 insulator.	 The	 highest	
practical	resistance	used	in	Industry	lies	in	the	Tera	Ohm	region,	i.e.	1012	Ohm.	Some	commercial	solid	state	operational	amplifiers	

boast	an	input	level	of	1.5	Tera	Ohm.	This	enables	these	devices	to	measure	extremely	high	resistances,	i.e.	Tera	Ohms	(1012	Ohm)	as	

well	as	extremely	low	currents	in	the	Pico	ampere	regions,	i.e.	(10-12	ampere/h).	However	it	is	debatable	if	water	actually	offers	an	
electrical	resistance,	i.e.	impede	the	flow	of	current	as	when	we	measure	current	in	the	water.	Instead	it	are	the	positive	ions	(charge	
carriers)	 that	we	measure	 and	 resistance	 does	 not	 come	 into	 the	 equation.	 Nevertheless,	 a	 thought	 experiment	 converted	 into	 a	
practical	experiment	referred	to	as	“Testing	the	resistance	of	water	without	testing	the	resistance	of	water”	did	show	that	the	parallel	
resistance	 factor	of	Ohm’s	Law	can	be	used	 in	measuring	 some	 sort	 of	 resistance	 artefact.	 Parallel	 resistance	 can	be	 explained	by	
taking	two	identical	resistors,	both	measuring	1,000	Ohm.	If	connected	end	to	end	in	parallel,	the	combination	will	measure	500	Ohm,	
because	the	current	(electron	flow)	will	have	a	choice	of	two	paths.	If	however	one	of	the	resistors	has	a	lower	resistance	then	the	
other,	more	current	will	flow	through	the	lower	value	resistor.	This	is	called	“current	hugging”.	 
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The	experiment	involved	the	following	items:	
 
1. A	10	litre	tank	almost	filled	with	deionised	water	and	two	partially	submerged	silver	electrodes.		
2. A	variable	high	Ohm	potentiometer	(resistance)	of	a	1	million	Ohm	resistance.	
	
3. A	high	voltage	combined	with	a	low	controlled	and	limited	current	DC	power	supply.	300	Volt	and	deliberately	limited	to	50	

micro	ampere	full	scale	deflection.		
4. Two	identical	analogue	panel	meters	rated	at	50	micro	ampere	full	scale	deflection	(FSD).	

 
Both	the	electrodes	in	the	tank	as	well	as	the	potentiometer	have	the	power	supply	in	common	and	each	a	panel	meter	is	in	series	

connected.	When	 power	 is	 applied	 to	 both	 systems	 it	 is	 likely	 to	 draw	more	 current	 as	 compared	 to	 the	 other	with	 less	 current.	
However	by	adjusting	the	variable	resistor,	a	point	is	reached	when	the	current	through	both	system	is	equal	and	both	panel	meters	
show	a	half	scale	deflection	at	25	micro	ampere	each.	The	resistance	in	this	particular	instance	was	170,000	Ohm,	just	as	the	thought	
experiment	 had	 predicted.	 The	water	 thus	 represents	 a	 resistance	 of	 170,000	 Ohm	 to	 the	 current	 flowing	 through	 it.	 Below	 is	 a	
picture	of	the	experimental	set-up	and	a	composite	picture	of	the	comparisons	between	the	settings	of	the	parallel	resistance	factor:	 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure	1:	This	show	the	entire	set-up,	i.e.	The	300	Volts	DC	@	50	micro	ampere	(limited)	

power	supply	unit	to	the	left,	the	actual	measuring	instrument	at	the	bottom	right	and	a	10	

litre	tank	filled	with	9	litres	of	deionised	water	and	containing	two	pure	silver	electrodes	at	

the	rear.	

 
B.	A	variation	of	the	parallel	resistance	factor	known	as	‘DC	Input	resistance’.	
 

DC	input	resistance	is	the	loading	of	a	measuring	device	it	presents	to	whatever	it	is	measuring.	For	alternating	current	that	name	
is	 Impedance	 or	 Z.	 For	 instance,	 if	 a	 multimeter,	 digital	 or	 analogue	 has	 an	 internal	 input	 resistance	 of	 1	 million	 Ohm	 and	 the	
particular	quantity	of	water	has	the	same	resistance,	 i.e.	1	million	Ohm,	the	actual	measurement	will	give	a	result	at	500,000	ohm.	
That	is	an	error	factor	of	50%.	A	10	million	ohm	would	have	a	10%	error	factor	and	a	100	million	Ohm,	a	1%	error	factor.	For	my	
experiments	I	use	a	self-built	10,000	million	Ohm	input	resistance.	Instrument.	Compared	to	that,	a	vacuum	tube	voltmeter	as	used	in	
the	mid-1900s,	had	a	maximum	input	resistance	of	1,000	million	Ohm,	adequate	for	most	purposes	when	repairing	and	testing	Black	
&	White	television	sets.	An	analogue	based	water	conductivity	measuring	instrument	boasting	a	DC	input	resistance	of	10,000	million	
Ohm	is	shown	hereunder:	

 
Proviso:	Water	molecules	become	unstable	when	voltage	potentials	placed	in	it	exceed	1.23	Volt	DC.	Instruments	used	must	not	

impose	a	voltage	in	excess	of	the	equilibrium	voltage	of	water	on	the	water	to	avoid	splitting	up	the	water	molecules.	However,	it	is	
safe	to	use	1	volt	DC	for	testing.	 
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Figure	2:	This	shows	the	same	instrument	three	times.	Behind	the	instrument,	the	upper	part	of	the	tank	filled	 
with	deionised	water	can	be	seen.	The	instrument	itself	contains	two	panel	meters	and	a	large	dial	plate	 
housing	a	1	million	Ohm	variable	resistor,	referred	to	as	a	potentiometer.	In	front	of	the	instrument	is	the	
actual	DC	power	supply	providing	300	volts	@	50	micro	ampere.	The	left	panel	meter	represents	the	panel	

meter	in	series	with	the	two	submersed	electrodes	in	the	tank.	The	panel	meter	on	the	right	is	in	series	with	the	
variable	resistance.	The	picture	on	the	far	left	shows	an	equal	current	in	both	panel	meters	at	a	half-scale	

deflection	at	25	micro	ampere,	the	picture	in	the	middle	shows	a	full	scale	deflection	for	the	tank	electrodes	and	
the	far	right	picture	a	maximum	current	of	50	micro	ampere.	Whenever	current	is	biased	in	favour	of	one	

circuit,	the	other	circuit	will	show	less	current.	That	is	called	current	hugging.	Since	the	variable	resistance	is	
‘Not’	in	the	water,	it	can	be	said	that	“we	are	measuring	the	resistance	of	water	without	measuring	the	

resistance	of	water”.	In	this	particular	case	the	measured	resistance	proved	to	be	170,000	ohm	approximately	
shared	parallel	between	the	current	flow	between	the	electrodes	and	the	variable	potentiometer.	

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure	3:	Analogue	panel	meter	instrument	in	the	background	has	a	DC	input	resistance	of	10,000	million	Ohm	and	loads	the	water	at	
just	1	volt	DC.	This	loading	is	so	small	that	a	very	high	accuracy	is	obtained.	There	is	almost	no	parallel	resistance	factor.	Three	jars	
are	filled	with	deionised	water	in	the	jar	on	the	left,	commercially	available	distilled	water	in	the	jar	in	the	middle	and	a	jar	filled	with	
ordinary	tap	water	on	the	right.	The	meter	movement	itself	has	a	full	scale	deflection	of	100	micro	ampere	and	the	readings	obtained	
are	2.5	micro	ampere	for	the	deionised	water,	around	10	micro	ampere	for	the	distilled	water	(an	4	fold	increase	in	conductivity)	and	
a	half	scale	deflection	at	around	50	micro	ampere	for	the	tap	water.	A	20	fold	increase	in	conductivity.	This	instrument	is	also	able	to	

measure	the	conductivity	of	urine.	 
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The	use	of	Ohm’s	Law	and	its	associated	measurements	
 

Ohm’s	Law,	the	brainchild	of	Georg	(Simon)	Ohm	a	German	mathematics	professor,	was	introduced	in	1825.	It	originated	when	
Ohm	realised	that	direct	current	flow	through	a	conductor	is	directly	proportional	to	the	potential	difference	(a	DC	voltage	potential)	
and	inversely	proportional	to	the	resistance	of	the	circuit	through	which	this	current	flows.	His	name	is	used	to	name	the	unit	Ohm.	

 
Another	German	by	the	name	of	Ernst	Werner	Siemens,	who	founded	the	electrical	and	telecommunications	company	Siemens,	

coined	a	standard	of	resistance	for	a	length	of	copper	telegraph	cable.	Out	of	experiments	arising	out	of	setting	such	a	standard,	the	
term	‘Siemens’	was	adopted	as	the	SI	unit	of	electrical	conductance	(1816	to	1892).	

 
Resistivity	or	Specific	resistance	
 

Is	the	electrical	resistance	between	opposite	faces	of	a	10	mm	x	10	mm	x	10	mm	cube,	i.e.	1	cubic	cm	or	cm3	of	a	given	conductive	
material?	It	is	the	reciprocal	of	electrical	conductivity.	
 
Ohm,	Siemens	and	resistivity	
 

These	terms	are	directly	related	to	the	electrical	properties	of	solid	state	conductors,	in	particular	that	of	metallic	conductors.	It	
has	nothing	whatsoever	to	do	with	the	properties	of	water	and	whatever	its	conductance	may	be	it	is	unable	to	conform	to	the	stated	
conditions	nor	be	measured	for	its	Ohmic	resistance.	It	is	still	debatable	if	indeed	water,	a	dielectric	and	an	insulator,	does	possess	a	
resistance,	albeit	a	very	high	one	and	beyond	the	capability	of	most	instruments.	It	 is	also	beyond	the	reasoning	of	the	Author	how	
such	 values	 as	Ohm,	 Conductivity	 in	 Siemens	 and	Resistivity	 and	 its	measurement	 per	 cm	 (10	mm	or	 cm2)	 can	 be	 introduced	 for	
measuring	the	conductivity	of	water.	That	something	is	amiss	with	the	science	of	wet	chemistry	is	evidenced	by	the	disagreement	on	
the	actual	resistance	of	water	quoted	as	18.24	million	Ohm	by	one	group	and	a	100	million	Ohm	by	another.	

 
According	to	a	recent	experiment	by	the	author,	if	there	is	a	resistance	of	water,	it	will	depend	to	a	large	extent	to	the	volume	of	

water	 and	other	 factors	 such	 as	 the	 tank	material	 and	 any	other	 conducting	media.	 For	 the	 experiment,	 a	 large	Perspex	 tank	was	
chosen	measuring	1200	x	300	x	250	mm	and	two	electrodes	placed	1000	mm	apart	in	40	litres	of	deionised	water	with	a	conductance	
of	 0.022	micro	 Siemens.	 At	 1,000	mm	distance	 the	Ohmic	 resistance	was	 1,000	million	Ohm,	 and	 at	 400	mm	distance	 it	was	 300	
million	Ohm.	In	each	case	the	test	result	was	compared	with	an	actual	1%	resistor	of	that	value	and	found	to	be	very	similar.	Using	
standard	10	x	10	mm	silver	foils	and	mounted	10mm	(1	cm)	apart	also	measured	300	million	Ohm.	From	this,	we	can	conclude	what	
factors	are	influencing	any	electrical	measurements	of	a	tank	of	water:	
 
1. How	it	is	measured,	i.e.	at	a	high	or	low	input	resistance	and	the	loading	factor	involved.		
2. The	actual	quantity	of	the	water.		
3. The	size	and	shape	of	the	tank.		
4. The	material	the	tank	is	made	of,	and	if	there	are	conducting	metals	in	close	proximity.		
5. The	input	resistance	of	the	instrument	and	its	probe		
6. The	contamination	level	of	the	water,	i.e.	the	ionic	content	and	uncharged	carriers	
	
7. The	fact	that	charge	carrier	flow	in	water	does	not	flow	in	a	straight	line	(linea	recta)	and	is	also	subject	to	

the	lines	of	force	[43-57].	

 
Working	to	a	standard	
 

Unless	a	common	standard	is	developed	covering	all	aspects	of	any	experimentation	and	trials,	results	cannot	be	compared	with	
others.	Not	doing	so	will	continue	the	existing	chaos.	One	of	these	causing	the	most	chaos	is	the	inability	of	many	producers	to	remove	
ionic	silver	content.	The	second	serious	flaw	is	a	‘mixed	bag’	of	cluster	sizes	that	may	range	from	10	nm	to	200	nm.	The	problem	with	
large	clusters	is	it	would	form	the	bulk	of	the	concentration	and	a	loss	of	effectiveness	as	a	biocide.	 
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To	initiate	Nano	silver	production,	the	basic	minimum	information	should	include:	
 
• A	 proven	 method	 of	 production	 such	 as	 the	 electro-photochemical	 process,	 whereby	 metallic	 silver	 is	 ionised	 and	 immediately	

reduced/neutralised	 by	 intense	 irradiation	 of	 violet	 light	 at	 around	 420	 nm.	 At	 that	 wavelength	 water	 offers	 no	 impediment	 to	 its	
radiation.	It	works	this	way:	metallic	silver	anode	and	cathode	are	partially	immersed	in	water	and	subjected	to	a	voltage	potential	high	
enough	to	allow	a	certain	amount	of	current	to	flow.	In	the	case	of	this	new	production	method,	a	voltage	potential	of	300	volts	DC	and	a	
current	of	500	micro	ampere	is	applied.	Using	this	this	particular	voltage	and	controlled/	limited	current	removes	silver	atoms	from	the	
anode.	In	this	process,	the	removed	atom	loses	its	outer	electron	and	changes	into	a	silver	cation	(ionic	silver	with	a	positive	charge).	It	
is	attracted	to	the	cathode	that	is	also	partially	submerged	in	the	water	some	distance	away.	In	order	to	stop	this	from	happening	the	
anode	and	cathode	are	separated	by	a	distance	of	no	less	than	200	mm.	The	electron	removed	from	the	silver	atom	(negative	charge)	is	
now	held	captive	by	the	water	molecules	with	its	hydrogen	atoms	orientating	themselves	around	the	intruding	hydrated	electron.	The	
cation,	also	 in	 the	water	 is	 totally	dissolved.	A	simultaneously	applied	 intense	 irradiation	of	violet	 light	at	420	nm	at	an	electron	volt	
level	at	around	2.95	and	one	of	the	photons	colliding	with	the	hydrated	electron,	will	impart	its	energy.	It	does	so	by	forming	a	virtual	
particle	named	a	photon-electron.	A	silver	cation	nearby	(positive)	accepts	such	a	photon-electron	(negative)	and	is	reduced	to	a	neutral	
silver	 atom	once	more.	However	 the	process	 of	 stability	 has	not	 been	 established	until	 it	meets	up	 immediately	with	 another	newly	
formed	neutral	silver	atom.	This	pair	of	neutral	silver	atoms	each	donate	their	unpaired	outer	electron	and	form	a	dimer	(two	atoms).	
This	valence	bond	so-made	establishes	 long-term	stability.	The	entire	process	of	 reduction	by	photonic	 action	 is	often	 referred	 to	as	
Photo-Electron	Transfer.	This	method	of	production	requires	no	more	than	switching	it	off	when	the	required	concentration	is	reached.	
The	end	result	 is	nano	metre	sized	atomic	silver	clusters,	produced	by	quantum	action	 in	a	range	of	3	 to	10	nm	with	 the	bulk	of	 the	
concentration	between	5	and	7	nm.	

	
• Atomic	silver	clusters	so	formed	would	be	uniform	in	size	within	a	narrow	size	distribution,	i.e.	between	3	and	10nm.	The	repelling	

action	between	the	atomic	clusters,	valence-bonded,	would	present	an	equally	distributed	Zeta	potential	for	good	stability.		
• Water	quality	must	be	adequate	for	the	required	current	of	500	micro	ampere	at	300	volts	DC	to	enable	ionic	silver	formation	at	

a	suitable	rate.	A	precise	analogue	based	water	purity	tester	with	an	input	resistance	of	10,000	million	Ohm	will	be	essential	so	
as	 not	 to	 load	 the	 water	 and	 thus	 provide	 an	 accurate	 indication	 of	 the	 water	 purity.	 To	 also	 determine	 the	 extent	 of	 both	
uncharged	 organic	 and	 inorganic	 matter	 contamination,	 a	 light	 scattering	 cross	 polarization	 instrument	 will	 detect	 levels	 of	
contaminants	at	nano	metre	dimensions	and	also	quantify	same	by	measuring	the	level	of	obscurity	in	the	water	caused	by	any	
contamination	by	means	of	photo	sensitive	devices	

	
• Water	purity	 for	electro-photochemistry	must	preferably	be	rated	at	0.1	micro	Siemens	or	better,	 the	equivalent	of	10	million	

Ohm	 resistivity.	 A	 slightly	 higher	 conductivity	 at	 0.22	micro	 Siemens	 has	 nevertheless	 proven	workable.	 Levels	 of	 hazardous	
substances	such	as	lead	and	arsenic	should	not	exceed	10	ppb.		

• Neutral	 atomic	 clusters	 produced	 must	 be	 small	 enough	 to	 offer	 the	 largest	 surface	 area	 ratio	 to	 volume	 possible.	
Experimentation	has	proven	that	the	wavelength	used,	i.e.	approximately	420	nm,	produces	cluster	sizes	from	3	nm	to	10	nm.	A	
singular	 wave	 length	 (Mono-chromatic)	 is	 bound	 to	 produce	 an	 even	 narrower	 band,	 perhaps	 3	 nm	 instead	 of	 7	 nm.	 It	 is	
considered	that	the	smaller	clusters	are	able	to	move	in	closer	to	their	targets	and	coupled	by	the	quantum	confined	electrons	
they	 contain	 ensure	 a	 greater	 success	 eradicating	 any	 pathogens.	 It	 should	 be	 noted	 that	 a	 number	 of	 Fungi	 such	 Candida	
albicans	also	succumb	to	nano	silver’s	Oligo-dynamic	properties.	

	
• Establishing	 concentration	 and	 Minimum	 Inhibitory	 Concentration	 (MIC),	 the	 production	 of	 ionic	 silver	 and	 subsequently	

reconstituted	to	a	neutral	silver	(no	 longer	metallic)	 is	determined	by	current	over	time	(in	ampere	over	hours,	 i.e.	ampere/).	
Attempts	have	been	made	to	calculate	the	concentration	being	produced	at	the	applied	current	rate,	but	this	has	proven	unsuc-
cessful	so	far	due	to	a	number	of	factors	which	are	presently	unknown	and	mainly	related	to	water.	Since	concentration	and	MIC	
are	measured	 in	 ppm	 equal	 to	mg/l,	 it	would	 be	 prudent	 to	 either	 use	 1	 litre	 of	water	 or	 fractions	 thereof.	 The	 smaller	 the	
quantity	 of	 water	 used	 the	 quicker	 the	 desired	 concentration	 or	 MIC	 is	 reached.	 According	 to	 tests	 conducted	 at	 Griffith	
University,	3.3	ppm	appeared	 to	be	an	adequate	 concentration	 for	 the	eradication	of	 some	pathogens	 (bacteria	 and	 fungi)	 ‘in	
vitro’.	The	use	of	larger	quantities	of	water	would	produce	only	a	small	concentration	over	an	extended	period.	However	because	
of	needing	a	specific	distance	between	the	anode	and	cathode	to	ensure	COMPLETE	REDUCTION	by	irradiation,	too	small	a	tank	
would	fail	in	that	endeavour.	  
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Warning	 
There	are	a	number	of	issues	with	neutral	suspended	silver	that	should	be	avoided	at	all	costs.	These	are:	
 
1. Not	to	apply	so-called	capping	agents.	The	killing	action	of	silver	is	the	‘Oligo-dynamic	effect’,	i.e.	the	action	of	electrons	such	as	that	of	

“FREE	 RADICALS”.	 Silver	 is	 an	 inorganic	 element	 that	 has	 been	 reconstituted	 to	 a	 new	 material	 that	 operates	 within	 the	 realm	 of	

Quantum	Physics.	Certain	properties	such	as	‘not	being	subject	to	gravity’,	Local	plasmon	resonance	and	the	photo-electric	effect	are	not	

found	in	other	metals.	Capping	agents	would	only	insulate	silver’s	ability	to	kill	pathogens	with	its	outer	electrons.	
	
2. Do	not	add	water	to	dilute	the	produced	concentration	so	as	to	arrive	at	the	desired	MIC.	Any	additional	water	would	not	have	

gone	 through	 the	 process	 of	 the	 initial	 ionization	 and	 subsequent	 neutralisation	 of	 the	 silver	 and	 the	 actual	 ionisation	 of	 the	
water	molecules	when	subjected	to	the	300	volts	DC	during	production.	Instead,	it	would	make	more	sense	when	arriving	at	the	
desired	concentration	to	stop	the	production	process.	This	way,	batches	can	be	made	at	3	ppm,	5	ppm,	10	ppm	etc.	The	problem	
of	this	practice	is	that	of	determining	the	required	concentration.	Normally	this	could	be	measured	on	an	instrument	such	as	an	
Inductively	 Coupled	 Plasma	 Mass	 Spectrophotometer	 (ICP	 MS).	 Unfortunately	 it	 would	 not	 be	 able	 to	 distinguish	 between	
neutral	and	ionic	silver.	A	relatively	less	costly	electronic	device	under	construction,	using	the	principle	of	capacitance	reactance	
is	expected	to	do	so	better	and	more	precise.	

	
3. Silver	 is	a	 transitional	metal	 that	normally	 is	not	used	by	 the	body	 like	 iron	and	calcium	are.	During	 the	 transition	 to	neutral	

atomic	clusters	in	an	electrical	suspension	in	water	it	remains	INORGANIC	and	unrelated	to	organic	matter	such	as	antibiotics	
and	other	chemistry.	Using	this	silver	in	combination	with	anything	at	all,	will	have	confusing	outcomes.	Initially	this	new	silver	
material	should	be	used	on	its	own	before	trying	it	out	with	other	matter.	Even	a	combination	of	ionic	and	neutral	silver	would	
only	provide	tainted	outcomes.	The	 individual	properties	of	both	neutral	and	 ionic	silver	AND	organic	matter	are	so	different,	
they	cannot	possibly	be	compared.	

	
4. Do	not	expose	neutral	silver	in	water	to	ambient	light,	in	particular	SUNLIGHT	as	well	as	temperatures	in	excess	of	15	degrees	

during	use	or	storage.	Also	it	should	not	be	contained	in	containers	made	of	soda	glass	for	fear	of	leaching	and	contaminating	the	
material	with	 sodium.	 It	will	 turn	 the	 liquid	 alkaline.	 Containers	made	 of	 borosilicate	 glass	 or	 the	 plastic	 used	 for	 soft-drink	
bottles	 are	 both	 considered	 safe	 for	 long	 term	 storage.	 The	 plastic	 material	 mentioned	 is	 known	 as	 PET	 (Polyethylene	
terephthalate).	

	
5. Do	not	ingest	nano	metre	sized	atomic	silver	clusters,	i.e.	 ’in	vivo’.	Too	little	is	known	about	this	material.	Most	scientists	don’t	

even	possess	a	basic	knowledge	of	quantum	nano	silver	and	only	identify	the	product	as	AgNPs.	Its	use	should	be	restricted	to	
external	uses	only,	i.e.	ears,	mouth,	skin	and	some	other	orifices.	It	must	not	reach	the	blood	system	as	there	is	a	potential	threat	
when	very	small	nano	silver	clusters	reach	the	brain	via	the	blood	supply	causing	possible	electrical	interference	[19-39].	

 
Instrumentation	 

Quality	control	on	both	the	water	and	silver	prior	to	and	during	production	is	the	best	course	of	action.	It	will	ensure	consistent	
production.	Some	of	the	most	suitable	instruments	for	this	strategy	are	listed	as	follows:	
 
Ionic	conductivity	meter	based	on	Ohm’s	Law	using	only	direct	current,	resistance	and	voltage	potential	
 
• This	instrument	operates	to	the	principles	of	Ohm’s	Law	by	measuring	current	over	time	at	a	voltage	level	of	1	volt	DC	or	less	so	

as	 not	 to	 exceed	 the	 equilibrium	 voltage	 of	 water	 (1.23	 volts	 DC)	 that	 would	 otherwise	 break-up	 the	 water	 molecules	 into	
Hydrogen	and	Oxygen	gasses.	

	
• It	 operates	 exclusively	 on	direct	 current	 (DC)	 and	 at	 a	 very	high	 input	 resistance	of	 no	 less	 than	10,000	million	Ohm.	 It	 is	 generally	

assumed	that	1	micro	Siemens	equals	1	million	Ohm	and	 for	0.1	micro	Siemens	 that	would	be	10	million	Ohm.	Using	an	analogue	or	
digital	multimeter	with	an	input	resistance	of	10	million	Ohm,	the	actual	reading	would	be	out	by	50%.	Increasing	the	input	resistance	to	
100	million	Ohm	would	provide	a	10%	accuracy	and	a	1,000	million	(mega)	Ohm	a	1%	accuracy.	The	instrument	described	offering	a	
10,000	million	Ohm	would	than	give	a	0.1%	accuracy.	This	would	allow	measurement	of	ionic	content	without	

the	usual	impediment	found	in	most	other	instrumentation.	  
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• The	instrument	is	based	on	analogue	principles	and	for	most	purposes,	consistent	at	most	ambient	temperatures.		
• Accurate	readings	are	instantaneous	and	repeatable	without	much	change.		
• The	probe	uses	very	pure	silver	electrodes	that	do	not	corrode	like	many	other	electrodes	do.	
 
Ionic	Conductivity	Comparison	instrument	(parallel	resistance	factor)	
 
• This	 instrument	measures	 current	 flow	 in	water	 between	 two	 partially	 submersed	 silver	 electrodes	 AND	 a	 variable	 resistor	

external	to	the	tank.	When	the	entire	system	is	in	balance,	the	two	panel	meters	will	each	show	half	of	the	total	current	in	the	
system.	An	out	of	balance	system	will	also	indicate	the	‘current	hugging’	phenomena.		

• It	is	the	only	REAL	‘water	resistance	tester’.	
 
Concentration	tester	(ppm	indicator)	
 
• This	instrument	uses	an	electronic	bridge	system	to	measure	the	principle	of	Capacitance	Reactance	in	pico	and	nano	
	

Farad	capacitance	ranges	from	10-12	and	10-9	Farad	respectively.	The	smaller	the	quantity	of	neutral	silver,	the	lower	the	Farad	
measurement.	More	neutral	 silver	and	 thus	a	greater	concentration	 in	ppm	or	mg/l,	 the	greater	 the	reactance.	 If	high	enough	
measurements,	readings	will	be	in	the	high	nano	Farad	range.	

	
• The	 accuracy	 of	 the	 bridge	 operation	 will	 determine	 the	 accuracy	 of	 the	 concentration.	 Note!	 Few	 instruments	 are	 able	 to	

accurately	determine	concentration	in	the	parts	per	million	(ppm)	and	generally	a	mass	spectrophotometer	is	used.	However	it	
has	its	short	comings	as	well	

 
A	combined	updated	Nephelometer	and	Densitometer	augmented	with	linear	cross	polarised	light	scattering	
 

Note!	Water	generally	contains	a	mixture	of	ionic	(charged	matter)	and	a	combination	of	uncharged	inorganic	and	organic	matter	
that,	if	in	sufficient	quantity,	will	cause	obstruction	to	light	scattering	(turbidity).	This	can	be	quantified	by	sensitive	electro-optical	
means.	Enhancing	this	methodology	with	linear	cross	polarization	will	enable	a	distinction	to	be	made	between	materials	in	the	water	
with	 a	 refractive	 index	 at	 visible	 wavelengths,	 i.e.	 between	 700	 and	 400	 nm	 and	 material	 that	 does	 not.	 Silver	 has	 the	 highest	
reflectivity	of	 all	metals	 and	only	 absorbs	 visible	 light	 at	 420	nm,	 violet	 coloured	 spectral	 light.	 It	works	 this	way:	when	both	 the	
polarizer	 and	 analyser	 are	 in	 phase,	 light	 scattering	 is	 picked-up	 from	 all	 matter	 down	 to	 nano	metre	 sizes.	 However	 when	 the	
controlling	 polarising	 filter	 is	 turned	 90	 degrees,	 only	 the	 scatter	 from	 the	 silver	 remains	 visible.	 The	 other	matter’s	 scatter	will	
simply	disappear	from	sight.	
 
• The	instrument	also	serves	as	an	indicator	of	turbidity	in	the	water.	The	higher	the	turbidity,	the	higher	the	contamination	level.	

It	is	recommended	to	test	all	water	prior	to	nano	silver	production.	
	
• The	instrument	also	uses	it	photosensitive	properties	to	determine	levels	of	silver	concentration.	It	will	not	be	accurate	but	

levels	in	production	can	be	compared.	
	
• The	cross	polarization	part	of	 the	 instrument	can	also	be	extended	with	a	 filter	option.	 Introducing	a	violet	 light	source	and	a	

violet	 pass	 filter	 at	 the	 absorption	 factor	 of	 silver	will	make	 the	 light	 scattering	 of	 silver	 disappear	 as	well,	 proving	 that	 the	
scatter	of	light	from	the	silver	clusters	is	actually	Silver.	

	
• An	instrument	extended	with	a	variable	UV/VIS	diffraction	system,	similar	as	a	spectrophotometer,	will	enable	other	metals	in	

the	mix	also	to	be	 identified	by	their	wavelength	absorption	characteristics.	For	most	metals	however	that	will	be	 in	the	ultra	
violet	part	of	the	spectrum	except	for	gold,	which	is	red-shifted	toward	the	middle	of	the	visible	spectrum	at	around	the	spectral	
colour	green	at	around	560	nm.	

 
Instruments	for	measuring	Zeta	potential	
 

(a) It	is	doubtful	that	an	analogue	instrument	exists	capable	of	measuring	the	Zeta	potential	between	single	atoms	or	cluster	of	
atoms	suspended	in	water.	A	Zeta	potential	is	described	in	the	literature	as	a	static	electrical	interfacial	charge	between	the	water	and	 
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matter	which	has	a	hydrophobic	relationship	with	the	water	it	 is	suspended	in.	In	the	case	of	silver	atomic	nano	sized	clusters,	the	
Zeta	potential	charge	is	zero	at	the	Iso-electric	point	and	a	minus	100	mV	at	its	maximum.	It	is	also	said,	that	at	around	-30	mV,	the	
repelling	charge	is	strong	enough	to	negate	the	attractive	forces	of	the	‘van	der	Waals’	force.	A	high	Zeta	potential	is	thus	an	indicator	
of	 stability.	As	stated,	 the	Zeta	potential	 is	a	potential	between	an	 individual	particle,	a	molecule	or	atomic	cluster	AND	the	water.	
Nano-particulate	 matter	 ranges	 from	 approximate	 100nm	 (10-7)	 to	 1nm	 (10-9).	 Diffraction	 limits	 the	 resolution	 of	 an	 optical	
microscope	to	about	200	nm,	a	magnification	of	1,500	times.	Some	instruments	claim	to	measure	Zeta	potential	in	a	collective	way.	It	
is	questionable	if	a	collective	Zeta	potential	actually	exists.	However	I	am	working	on	designing	an	instrument	and	probe	that	is	able	
to	measure	the	Zeta	potential	at	a	local	concentration	of	silver	clusters.	The	probe	will	need	to	be	screened	with	a	miniature	Faraday	
cage,	to	stop	other	signals	from	interfering.	
 
Measuring	small	currents	at	very	high	resistances	 
1. It	is	now	possible	to	measure	resistances	in	the	high	Giga	Ohms,	i.e.	1,000	Million	Ohm	(109)	to	100,000	million	Ohm	(1011)	and	

currents	as	small	as	1	nano	ampere	(10-9).	A	number	of	operational	amplifiers	(0p-Amps)	with	input	resistances	of	1	Tera	Ohm	
and	even	1.5	Tera	Ohm	(10s)	are	commercially	available	at	relatively	low	cost.	Instruments	using	such	devices	will	enable	other	
properties	of	nano	metre	sized	silver	to	be	identified	as	well.	

	
2. The	 significance	 of	 these	 seemingly	 extreme	 levels	 of	 current	 and	 resistances,	 is	 for	 the	 benefit	 of	 obtaining	 equally	 extreme	

precision	 in	measurement	 for	determining	 the	properties	of	water.	 Just	 like	measuring	conductivity	with	a	conductivity	meter	
measuring	micro	Siemens	and	resistivity	using	the	concept	that	high	conductivity	equates	to	low	resistivity	and	high	resistivity	
being	the	reciprocal	of	low	conductivity.	These	high	and	low	values	work	exactly	the	same	way,	albeit	adding	voltage	potential	to	
the	 equation.	 All	 inorganic	 and	 organic	 substances	 inhibit	 the	 flow	 of	 electrical	 current.	 Copper,	 silver	 and	 gold	 possess	 low	
resistances	and	are	excellent	conductors.	Water,	glass	and	plastics	do	not	and	are	considered	insulators.	With	water	at	least	this	
opposition	 to	 current	 flow	 can	 be	 lowered	with	 an	 applied	 voltage	 potential.	 Experiments	 substantiated	with	 actual	 use	 has	
shown	that	at	a	DC	voltage	potential	of	300	volts,	a	current	of	500	micro	ampere	can	flow.	Increasing	this	voltage	potential	to	600	
volts	DC	shows	a	three-fold	increase	to	1,500	micro	ampere,	i.e.	1.5	mA.	

	
3. Under	normal	conditions	the	so-called	resistance	of	water,	which	 is	not	really	a	resistance	but	an	opposition	to	charge	carrier	

flow,	i.e.	ionic	flow.	This	is	in	turn	is	determined	by	the	contamination	of	the	water	and	any	ionic	matter	also	contained	therein,	is	
very	prone	to	being	loaded	by	the	input	resistance	factor	of	the	measuring	instrument	[1-51].	

 
Note!	With	most	of	the	instruments	designed	for	testing	the	so-called	resistance	of	water	do	not	provide	details	of	their	internal	

resistance	 factor	 and	 for	 that	 reason	 are	 not	 deemed	 appropriate	 for	 their	 intended	 use.	 I	 have	 an	 instrument	 under	 design	 and	
construction	that	should	be	able	to	measure	ionic	content,	i.e.	cations	and	anions	totally	independently	and	distinguishable	from	one	
another.	
 
Quantum	Nano	silver	in	suspension	and	immunology	
 

Many	things	in	life	present	themselves	as	a	friend	or	foe	and	often	a	balance	needs	to	be	struck	between	the	benefits	and	any	possible	
inherent	risks.	Silver	 is	 like	that	and	so	are	antibiotics	and	chemotherapy.	They	may	heal	but	also	kill	and	often	indiscriminately.	 It	simply	
responds	to	conditions	and	circumstances	at	the	time.	It	is	all	a	question	of	balance	and	an	ideal	example	of	this	would	be	immunity	against	
pathogens	invading	the	body	or	the	reverse	as	presented	by	auto-immune	diseases	where	the	immune	system	attacks	itself	or	perhaps	some	
more	 severe	 than	 others.	 There	 is	 also	 the	 research	 done	 in	 parts	 of	 the	 British	 Isles	where	 survivors	 of	 the	 bitter	 conditions	 of	WW	 II	
developed	type	2	diabetes	mellitus	decades	later	in	life	and	spoken	of	as	a	result	of	an	auto-immune	disease	[76-	88].	

 
Free	radicals	
 

Free	radicals	are	defined	as	molecules	whose	atoms	contain	an	unpaired	electron	that	can	easily	be	removed	due	to	oxidative	effects.	It	is	
the	referred	to	as	a	free	radical	in	search	of	another	electron	forming	part	of	a	stable	molecule	that	itself	will	become	a	free	radical	in	search		 
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of	an	electron.	After	some	extensive	research	and	putting	known	information	together,	we	can	draw	the	conclusion	that	copper,	silver	
and	gold	can	most	likely	be	considered	as	having	characteristics	of	being	a	free	radical.	Some	of	the	evidence	that	points	that	way	are:	
 
• Copper	has	an	unpaired	electron	in	its	4th	outer	electron	shell,	silver	in	its	5th	and	gold	in	its	6th	outer	shell.	All	three	are	claimed	

to	be	endowed	with	the	oligo-dynamic	effect.	
	
• An	oligo-dynamic	effect	(by	an	oligomer)	ensures	that	bacteria	and	many	other	bacteria	are	unable	to	survive	on	a	copper,	silver	

and	gold	surfaces.	All	three	metals	are	worn	as	ornamental	jewellery	on	the	hands	and	other	body	parts.	Many	older	doors	are	
fitted	handles	that	are	either	brass	or	copper	for	the	same	reason.	

	
• In	particular	silver,	which	possesses	a	very	much	heightened	light	sensitivity	compared	to	other	matter,	cannot	exist	as	a	

single	neutral	atom	for	long	before	returning	into	an	ionic	state.	So	when	the	opportunity	avails	itself,	it	will	form	a	covalent	
bonded	dimer,	i.e.	each	unstable	single	neutral	silver	atom	donates	its	unpaired	valence	electron	to	ensure	relative	stability.	

	
• As	ionic	silver	in	an	aqueous	medium	it	will	try	and	seek	out	neutrality	by	attaching	itself	to	substances	that	have	an	excess	

electrons	such	as	sodium	chloride	and	forming	silver	chloride.	
	
• On	 its	 own	 as	 a	 neutral	 silver	 atom	 or	 cluster	 of	 atoms	 all	 covalently	 bonded	 (in	 an	 aqueous	 medium)	 and	 considered	

hydrophobic	will	 despite	 its	 apparent	 neutrality	 present	 an	 external	 highly	 negative	 charge.	 This	was	 reported	 by	 Professor	
George	Maass	 from	the	Colloidal	Science	Laboratory	 in	 the	United	States	on	several	occasions.	 It	 is	most	 likely	 formed	by	 the	
Stern	Layer,	i.e.	water	molecules	orientating	themselves	by	polarization,	i.e.	hydrogen	atoms	(positive)	turned	inward	toward	the	
silver	 atoms	 and	 the	 Oxygen	 atom	 (negative)	 outward	 as	 described	 in	 the	 DLVO	 theory,	 Derjaquin,	 Landow,	 Verwey	 and	
Overbeek	and	the	associated	Double	Layer	Concept.	

	
• Oxygen	in	particular	has	a	tendency	to	promote	free	radical	production	such	as	the	Hydroxyl	radical	(Lewis	structure)	which	is	

claimed	to	contain	an	unpaired	electron	-	particularly	in	metabolism	and	exercise.		
• Silver	in	any	state	appears	to	have	free	radical	properties	and	that	no	doubt	explains	its	biocidal	qualities	as	well.	
 

We	are	living	in	an	age	where	many	conventional	medications	and	in	particular	antibiotics	have	outlived	their	usefulness.	Many	
pathogens	 easily	 subdued	with	medicine	 in	 the	 past	 have	 learned	 how	 to	 protect	 themselves	 by	 becoming	 resistant	 due	 to	 over	
prescribed	 conventional	 antibiotics.	 Such	 is	 the	 case	 of	 certain	 strains	 of	 dangerous	 pathogens	 developing	 ‘biofilm’	 protection.	 It	
simply	 forms	a	colony	of	dormant	bacteria	protected	by	a	cocoon	of	simple	sugars	 that	 the	antibiotics	cannot	penetrate.	Even	 if	 it	
could,	 the	 dormant	 colony	would	 not	 respond,	 being	more	 dead	 than	 alive.	 There	 have	 even	 been	 reports	 that	 other	 species	 are	
joining	such	colonies	for	protection.	Other	bacteria	are	changing	their	DNA	to	become	less	vulnerable	at	potent	medication	and	even	
exchange	their	DNA.	We	must	not	forget	that	bacteria	have	been	on	this	earth	much	longer	than	we	humans	have.	

 
With	the	failing	of	most	antibiotics	due	to	bacterial	resistance,	the	race	is	on	to	introduce	alternative	strategies	and	new	ways	of	dealing	

with	this	escalating	problem,	quantum	behaviour	of	nano	metre	sized	atomic	silver	clusters	may	offer	a	viable	and	economical	alternative.	
Nano	sized	silver	at	dimensions	at	10nm	and	below	possess	surface	area	to	volume	that	can	be	considered	astronomical.	Combined	with	the	
oligo-dynamic	 effect	 of	 easily	 catapulted	 electrons	 at	 very	 close	 quarter	 (the	 average	 bacteria	 is	 sized	 at	 around	 1	micron	 =	 1000	 nano	
metres),	 such	pathogens	of	whatever	 species	will	 unlikely	possess	 strategies	 to	deal	with	an	 inorganic	material	 like	 silver.	Unfortunately,	
insufficient	research	has	been	conducted	in	the	area	of	‘in	vivo’	clinical	trials	and	only	external	body	surfaces	and	‘in	vitro’	studies	have	been	
reported.	The	reason	for	this	shortcoming	has	been	the	omission	of	a	standard	protocol	in	nomenclature,	identifying	the	material	used	and	
safety	and	security	features.	 It	 is	the	purpose	of	this	short	report	to	 identify	the	shortcomings	of	current	research.	It	 is	to	seek	remedy	by	
determining	many	of	its	properties	by	setting	a	standard	for	its	method	of	production.	In	addition	the	testing	of	relevant	properties	and	other	
parameters	as	well	as	introducing	an	acceptable	nomenclature.	For	too	long,	“Wet	Chemistry”	has	avoided	taking	the	steps	necessary	to	move	

into	a	new	era	of	discovery	and	adopt	a	more	direct	approach	to	research	and	development	of	pico	and	nano	metre	sized	atomic	silver		
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clusters	 for	use	as	an	effective	biocide.	This	may	provide	a	promise	of	effectively	dealing	with	 failing	antibiotics	and	a	broadband	
drug	resistance	of	pathogens.	
 

Although	so-called	Colloidal	silver	has	been	around	for	thousands	of	years,	REAL	research	on	this	material	and	its	properties	has	
made	no	real	progress.	It	is	all	very	well	to	establish	how	many	different	species	of	bacteria	it	can	kill	and	how	fast,	to	determine	the	
killing	factor.	It	also	requires	at	what	Minimum	Inhibitory	Concentration	(MIC)	and	by	what	mechanism	this	killing	occurs.	This	has	so	
far	been	 ignored.	Even	now,	no	official	attempts	have	been	made	to	set	a	standard	or	 instruments	designed	 for	conducting	clinical	
trials	‘in	Vivo’	in	order	to	establish	once	and	for	all	the	‘Friend	or	Foe’	factors	in	the	character	of	nano	silver.	Until	we	do,	PROGRESS	
will	be	slow	or	even	cease.	Much	is	at	stake	for	mankind!	
 
Conclusion	 

Water	is	an	important	and	absolutely	necessary	substance	used	in	a	variety	of	ways	in	both	biological	chemistry	trials	and	physics	
experimentation.	However	it	is	also	a	substance	often	misunderstood	on	its	most	effective	use.	Critical	areas	are	its	use	in	vaccines,	
injections	and	other	liquid	medical	preparations.	

 
Note!	Colloidal	silver	has	been	around	for	centuries	and	much	anecdotal	evidence	of	its	antiseptic	properties	have	been	record-ed.	

Nevertheless,	clinical	research	on	reconstituted	and	water	suspended	silver	has	not	made	any	real	medical	progress.	It	is	all	very	well	
to	 establish	how	many	hundreds	 of	 bacteria	 and	 even	 some	 fungi	will	 succumb	 to	 such	 silver	 solutions	 ‘in	 vitro’,	 but	without	 any	
research	and	accurate	findings	from	clinical	trials	held	‘in	vivo’,	any	real	strategy	during	an	epidemic	is	still	far	away.	This	also	applies	
to	 the	necessary	equipment	and	 instrumentation	 for	 the	exercise	of	quality	 control,	 consistency	and	 in	particular	 concentration	 in	
ppm	for	the	fulfilment	of	a	Minimum	Inhibitory	Concentration	(MIC)	standards.	More	important	still	is	the	need	to	establish	a	‘Friend	
or	Foe’	character	for	such	quantum	sized	silver	and	any	side-effects	there	may	be.	It	may	however	be	one	of	the	substances	that	is	able	
to	thwart	a	major	catastrophe	in	the	near	future!	
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