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RF Water Treatment:
Phenomenon and Explanation

m Part 1. Discuss experiment | did in 2014/15
Investigating effect of RF treatment on
water transport in a plant.

“Effects of Radio Frequency Water Treatment on Revival of Wilted
Flowers” (Water Journal; Feb 2017.)

Effect was confirmed: RF treatment can strongly
enhance water transport in a plant system.

m Part 2. Mystery remains: What is the
explanation?



Radio Frequency Water Treatment.

m 10-50 MHz radiation - with high-amplitude
pulses — applied for short period (seconds),
e.g. to water flowing through pipes.

m Commercial products were developed in the

1990’s — Vi-Agqua (lreland), E.S.P. (US).

m Today there are multiple products for:
Ag-Hort: plant growth, health, germination
Drinking: animal & human health
Water pathogen treatment
Industry: scale reduction, cement hydration




Vi-Agua Plantmate

used In the experiment

m Applies RF AM waves at

- 27.2 MHz into a bucket of
water — with high amplitude
pulses.

m  Applied for just 15-20 secs.

m Claim: water enhances plant
growth (30%+), health, seed
germination, slows wilting
of picked flowers.

m \Water retains property for 1-
2 days.

Vi-Agua
Plantmate for
home gardeners.



Controversy!

m Lots of debunker attacks on RF water treatments

— many academic chemists and physicists claim
effects are theoretically impossible.

m But many commercial users and scientists who
have researched it are adamant about effects.

RF treatment is now accepted in two areas:
widespread industrial use for reducing scale deposits
In pipes/infrastructure, and in concrete hydration —

Debunkers have largely stopped attacking these —

But this Is distinct from effects on organic systems —
In farming-agriculture-horticulture.



Evidence for effects Is strong but
unpublished

m Lots of formally recorded observations, from

farm managers, farmers, etc.
On multiple crops and veges, pasture, tomatoes, etc
On animal health and growth (pigs, chickens, cattle)
Golf courses, lawn establishment, floriculture, etc
m Some formal field trials with controlled

experiments have been done.
In ag-hort sector - one ag-hort research institute (Ireland)

Private research trials on as NZ farm (Scott Biotechnology)
m Real evidence for effects Is very positive — but

hard to find reports, no formal publications.

Practically no studies appear to be published in scientific peer-
reviewed journals.



Wilted Flowers Experiment (1)

m Compare revival times of wilted flowers —
‘catsear dandilions’ (Hypochoeris radicata) used.

RF Treatment:

m 45n1in5.- W/ﬁx}

No Treatment: 60 mins {f‘
W % "~ ¥

Note: this represents the typical scale of effect found —
but there 1s no ‘average time’ in general because 1t
depends on severity of wilting.




Wilted Flowers Experiment (2)

m Compare revival rates.

RF Ireatment: also increases revival rates.

Treated water:
20% revive
Em—

20% fail

No Treaitment: Untreated water

g 70% revive :ﬂ
Ty T
/] 30% fail { e

Note: this represents the typical scale of effect found — but there is
no ‘average revival rate’ in general because it depends on severity
of wilting.



Main Result: Strong Effects.

Experiment 2. Light, Medium and Severe Wilting.
A Treated Time: BORE + GRIT : VA BOTH
m B Untreated Time: BORE + GRIT : No VA

Revival time (mins)

Individual s tems , ord ered by revival time

 Revival speed increased by 28% avg for
treated sample (blue).

* Proportion failing to revive decreased: 24%
(for untreated) to 16% (treated).

Using grit water
and treating water
and stems together

gives large effects.

Revival speed
increases 19%-32%
(increasing with
wilting severity).
Statistical
significance is
conclusive (p<0.01)
Total proportion
reviving increases
for treated sample.



Results 2. Wilting Severity.

250

200

Revival tine (mins)

Experiment 2b. Severe Wilting

BORE + GRT : VA BOTH

EmBORE + GRIT : WA NOMNE

Individual stems, ordered by revival time

Severely wilted subsample:

Revival speed increased by 32% avg (blue).

Proportion failing to revive decreased from
33% (untreated) to 22% (treated).

Breaking down by
light, medium,
severe and very
severe wilting:

Treatment
differences increase
with severe wilting.

Statistical
significance is
conclusive (p < .01)



Water Transport Effect

2 ﬁ i m Water transport in
7 Osmosis plants Is enhanced

tnito leaves by RF treatment
ﬁ e’ " w This is a physical
(EM-driven) process

Wﬁ‘% Do — 0osmosis and
SITION S

into roois capilliary action



Basic Clues to the Process

m 1. Does the RF treatment affect water properties
or plant material or both together?
(Called: treatment target variations)
m 2. Does the RF treatment require impurities in
water to interact with?
(Pure/Salt/Grit water type variations)
m 3. Does the RF treatment require time for the
effect to develop?
(Water develops property after treatment)



1. Treatment Target.

Treat stems and water logether:

Strong
ot E ffect

Treat Water: Add stens ;
Small
— W Effact
Treat stems: Add to unireated water:

Yr e —Tr b

m \Varying the treatment target shows effect is on
water + stem not on stem alone




2. Water Impurities

m Pure water — no effect found
m Salt 1% solution — weaker effect (12%)

m Grit 1% solution — strong effect (20-30%)

Added impurities are electrically active — also may be
critical that there are micro-bubbles in water.

Grit was a sandy-clay earth - provides mass of
dissolved minerals, colloids.

Note: using strong grit or salt solutions (>2%) slow
flower revival so much that experiments take too
long — so 1% solutions used in main experiments.



3. Water Property Develops

m Treatment appeared to take effect only after about
20 minutes — before that no difference in revival
speeds Is apparent.

m So: treated water + stem appears to develop
property over 20+ minutes —

m Not as an immediate effect of the RF.
Not totally sure about this — but strong indication.

m This supports the EZ interpretation and External
Energy Iinterpretation, later.



More Experimental Variations.

Experiment 1 Experiment 4
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More Experimental Variations.

Experment 5

BORE +GRIT: WA STENMS
EmBORE + GRIT : W& NONE

Experiment 6

BORE + GRIT : VA WATER
mBORE + GRIT : WA NONE
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More Experimental Variations.

Experiment 9 Experiment 10
RAIN : VA BOTH mRAIN + SALT : VA NONE
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Key features of interpretation

m  No effect from treating stems only - effect is not on the
stem material: it is carried by properties of the water.

Revival seems initially delayed by treating water only -
untreated stem water blocks effect of treated water?
m  No effect from clean water - effect depends on
electrically active particles present (and micro-bubbles?)
Colloids/mineral help the effect — but just NaCl is sufficient

m Treated system develops the property (20 minutes), does
not take it on immediately - something dynamic is
happening in the water, catalysed by the RF radiation.

m Resulting effect Is on water transport —

Process of capilliary action + osmosis = physical EM-driven
process, not a chemical reaction, not a metabolic process.



Part 2. What Is the explanation?

m This leaves us with a mystery.

Orthodox water science denies the effects are even
possible, and has no explanation.

m | will argue that EZ theory is the critical
Ingredient to explain the processes.
| think EZ theory can explain it —

But it has not yet been applied to this phenomenon in
specific detalil.

m But first a quick review of earlier research:
Colloid research 1n the 1990°s — 2000°s



Colloid Research 1n 1990s

m RF water treatment originated from
research on colloids: more than a dozen

research groups — e.g.

Chibowski-Holysz-Busch-Wojcik et alia (Poland)

Higashitani-Oshitani-Hatade-Okuhara-Kage-
Kotamura et alia (Japan)

Colic and Morse (US) = (Vi-Agqua)
- Morse-Leahy-Macken-Ryan-Darragh (Ireland)
m More than 50 original physical-chemistry
research papers 1n 1990’s.



Orthodox Physics Questions:

= \What is the locus of the RF interaction?

IS it a process happening throughout the water — or at
the air surface — or plant surface — or around
Impurities or ions or colloids or bubbles?

= What is the importance of the frequency?
IS it a special effect that just works at 27.2 MHz?

= What Is the importance of the amplitude?
Why pulsed high-amplitude waves required?

= What effects are there on physical properties?
Conductivity, ph, surface tension, chemical species?

= What is the time dependance?
Evidence of ongoing dynamic processes?



1990s studies found many details:

m The effective RF range is about 10-50 MHz — but effects
claimed to stop at about 50 MHz (Colic and Morse).
Requires high-amplitude RF pulses — not steady RF field.

m  Requires micro-bubbles(?) — hypothesis that interaction is
perturbation of bubble-water interface(?) — it creates
plasma zones around micro-bubbles(?) — it breaks up H-
bonded water networks.

m Studies investigated lots of physical variables —
conductivity, ph, surface tension, temperature, zeta
potentials, reactive chemical species, etc. Many subtle but
definite effects — but some problems with replication.



“Magnetic Water Memory” Mystery:

m Referred to as “Magnetic water memory”. E.g.

Colic and Morse, 1997.“The magnetic water memory effect is
probably one of the most challenging problems of modern
physical chemistry... The existence of the magnetic memory of
water was a rather anecdotal phenomenon until recently when
the members of several laboratories reported sophisticated
physicochemical measurements which quantified this exciting
process.”

Different to Jacques Beneviste’s concept of water
memory — but no doubt connected at a deeper level.

(Did this connection lead scientists to stop research?)

m This line of colloid research into RF treatment
largely stops after 2000 — leaving the subject in a
state of mystery over fundamental interactions.



Physical research lacked knowledge
of water structure (EZ) theories.

Researchers were not aware of EZ processes:

m Colloid studies failed to identify EZ phenomenon — that
we now know are probably central to the mechanism.

m Failed to determine micro-effects on biological systems -
practically no peer reviewed publications about this.

And questions remain unanswered:

= What is the effect of RF treatment on exclusion zones?

= What kinds of exclusion zones are formed?

=  Without understanding this dimension | think the
phenomenon will always remain mysterious.



Broader Explanatory Scheme

Explanatory Scheme: Three Stages.

I RF interaction = 2. Water property develops = 3. Processes affected

Y- g% -7

RF waves New property of the Water property
interact with water develops .. affects osmosis
water ... capiliarity...

Where does the energy
come from?

What water property
is created?



The two objections by sceptics:

1. Water cannot carry structural properties
required to produce such effects.

2. RF radiation is too low-energy to cause
significant effects.

Taken as conclusive, but both are wrong:
1. Water develops EZ structures.
2. Other energy sources are available.

Hypothesis: RF catalyses absorption of external
radiation (into EZ structures...)



Flrst point: EZ Structures

Water takes on long-lasting
properties through EM
structures — EZ structures.

= EZstructuresare central to “pi o= L
many water processes. 2 ayers i S

= Including osmosis and e r
capillary action.

Pollack: EZ Water Structure

The EZ theory Is ideal to explain phenomenon of
enhanced water transport if we can confirm the RF
treatment causes the formation of EZ structures.



Second point: Energy

m EZ structures take energy to build.

m The energy provided directly by the Vi-
Aqua RF treatment Is not enough.

Comparable to shining a small flashlight into
the water for several seconds.

m RF energy supplied is tiny compared to
normal thermal energy exchanges, through

alr and bucket surfaces, and through heat
radiation.



IR radiation Is the normal energy
source for building EZ layers

m Pollack (2013): substantial evidence EZ structures
build using infra-red radiation as energy source.

! '",:'
“material EL

water




Hypothesis: The energy source IS
free radiation — IR (or MV?)

Conclusion: the energy to build EZ structures is not
provided by the RF EMF.

Hypothesis: the energy is provided by free infra-red
heat radiation (or other light).

This is the normal energy source to build EZ
structures.

RF treatment catalyses a reaction:

The EZ structures build over 20+ minutes —
after RF EMF is switched off.

Development of EZ structures are typically
catalysed at hydophilic interfaces — “self-
assembling’ structures.



Catalysed RF heat transfer is
consistent with normal physics.

m There is nothing in physics or thermodynamics to
rule out this kKind of process —

The system of water + bucket + air + heat and light
radiation is not in thermal equilibrium. Our
environment is a far-from-equilibrium state.
m To absorb radiation only requires structures that
resonate with light frequencies.

Water resonates strongly at special IR and MV
wavelengths and extracts this energy from spectrum.

But lots of unused energy left in the spectrum!



Summary.

RF water treatments have real effects including
enhanced water transport.

RF technology can have BIG benefits in Ag-Hort —
and subsequently for the environment.

Water transport Is propagated in organic systems
through EZ structures and processes.

Water transport in plant biology should be studied
from this point of view.

The RF interaction with water iIs not understood
In conventional science — still open in EZ science.

Further studies required to find mechanisms for
catalysing absorption of IR radiation by water.



(Extra A) The Water Property

hydrogen ‘-j.__‘, i :
ET loyers =5 N -‘:_-—"\——;’__:-.'":"
= Pt

msrte i

Pollack: EZ Water Structure

Gerald Pollack (2013) in
The Fourth Phase of Water
puts forward a broad theory
of EZ water structure.

Proposes that osmosis and
capilliary action are driven
by electrical energy stored
In EZ water structure.

This promises to explain
the basis of the changed

water state, and its effect
on water transport.



(Extra B) The Water Property

m EZ theory was not widely known until about 2013
(Pollack) — earlier researchers (Colic and Morse, Leahy,
Darragh, etc) did not know to look for this structure.

¥ & T v
A N\"  Vi-Aqua researchers offered
wo wmem memuws  gnother explanation: the RF
treatment breaks up water clusters.

g.%g?% »*"* = ¥  This may also be part of the

s moumann wmewws €XPlanation - it also represents a
Darragh ef alia: Iong-lagting change of structural
Vi-Aqua Explanation: properties of bulk water. But EZ

breaking up water clusters

theory Is more comprehensive.



(Extra C) Kanziu

Kansius 2007
discovered RF
treatment allows salt
water to burn!

s. Burning Water 2007

“NaCl-H,0O solutions of
concentrations ranging from 1 to
30%, when exposed to a polarised
radiofrequency beam at 13.56 MHz
at room temperature, generate an
Intimate mixture of hydrogen and
oxygen which can be ignited and
burned with a steady flame.” R.
Roy, M. L. Rao and J. Kanzius.
Materials Research Innovations
2008 VOL 12 NO 1.

But production stops
Immediately the RF source is
switched off.

High-power RF source — 400
watts



Survey Article Leahy et alia (2000)

Leahy, J.J., Macken, C. and Ryan, M., Journal of Colloid and Interface Science

225, 209-213 (2000). “The Effects of Radiofrequency Electromagnetic
Radiation on the Adhesion Behavior of AQueous Suspensions.”

RF EFFECT ON ADHESION BEHAVIOR

range when the colloidal particles and metallic surface were
oppositely charged and enhanced attachment between similarly
charged particles. It is proposed that this observation is due to a
reduction in the surface potential of the charged particles due to
thickening of the adsorbed layer.

[ I

10.
11.

12.

REFERENCES

Baker. S. J.. and Judd. S. J.. Water Res. 30, 247 (1996).

Kallay. N.. Torbic. Z., Barouch. E.. and Jednacak-Biscan, J.. J Colloid
Interface Sci. 118, 431 (1987).

Kallay. N.. Torbie, Z., Golic. M.. and Matijevic, E., J. Phys.Chem. 95, 7028
(1991).

Colic. M.. and Morse. D.. Langmuir 14, 783 (1998).

Colic, M., and Morse. D.. J. Colloid Interface Sci. 200, 265 (1998).

Colic. M., and Morse. D.. Phys. Rev. Lett. 80, 2464 (1998).

Chibowski. E.. Holysz. L.. and Wojcik. W.. Colloids Surf. 492, 79 (1994).
Chibowski. E., Gopalakrishnan, S., Busch, M., and Busch, K., J. Colloid
Interface Sci. 139, 43 (1990).

Chibowski. E.. and Holysz. L.. Colloids Surf. A 101, 99 (1995).
Chibowski. E.. and Holysz, L.. J. Colloid Interface Sci. 164, 245 (1990).
Yezek, L.. Rowell. R. L., Larwa. M., and Chibowski. E.. Colloids Surf. A
141, 67 (1998).

Higashitani. K.. and Oshitani. J.. Trans. Chem. Eng. 75, 115 (1997).

13.

14.

15.

16.

17.

18.
19.

20.

21.

24,

25.
26.

213

Higashitani, K.. Oshitam. J.. and Ohmura. N.. Colloids Surf. 4 109, 167
(1996).

Higashitani, K.. Okuhara, K.. and Hatade. S., J. Colloid Interface Sci. 152,
125 (1992).

Higashitani, K., Iseri, H., Kage. A.. and Hatade, S.. J. Colloid Interface Sci.
172, 383 (1995).

Higashitani, K.. Kage. A.. Katamura, S.. Imai. K.. and Hatade. S.. J. Colloid
Interface Sci. 156, 90 (1993).

Oshitani, J.. Yamada, D.. Miyahara. M., and Higashitam. K.. J. Colloid
Interface Sci. 210, 1 (1999).

Higashitani, K.. and Oshitani. J.. J. Colloid Interface Sci. 204, 363 (1998).
Oshitani, J.. Uehara. R.. and Higashitani. K.. J. Colloid Interface Sci. 209,
374 (1999).

Koana, T.. Ikehara. M., and Nagagawa. M., Bioelectrochem. Bioenerg. 36,
95 (1995).

Nakashima, K., and Yamamoto. H., J Toyota College Technol. 20, 67
(1987).

. Morse. D.. et al.. U.S. Patent 5.606.273 (1997).
. Ross, S.. and Morrison. 1. D., “Colloidal Systems and Interfaces.” Wiley.

New York. 1998.

Haque, M. F.. Kallay. N., Privinan, V.. and Matijevic. E.. J. Colloid Interface
Sei. 137, 36 (1990).

Parks. G. A., Chem. Rev. 65, 177 (1965).

Stumm, W., “Chemistry of the Solid-Water Interface”” Wiley, New York.
1992,



Summary: Colic and Morse (1999)

m “The elusive mechanism of the magnetic
‘memory’ of water.” 56 research refs —

1 QQOQ C.nllnide and Siirfaceg A Phvsicochemical and Fnnineerinn

References

[1] 8.5. Dushkin, V.N. levstratov. Magnetic Water Treat-
ment in Chemical Undertaking. Khmiya, Moscow, 1986.

[2] K. Nakashima, H. Yamamoto, J. Toyota Coll. Technol.
20 (1987) 67.

[3] L1 Lin, . Yotvat, J. Magn. Magn. Mater. 83 {1990) 525.

[4] B. Sisken, J. Walker, in: M. Blank (Ed.). Electromagnetic
Fields: Biological Interactions and Mechanisms, Ameri-
can Chemical Society, Washington, DC, 1995,

[5] C.A. Basset, in: M. Blank (Ed.). Electromagnetic Fields:
Biological Interactions and Mechanisms, American
Chemical Society, Washington, DC, 1995,

[6] 1. Walleczek, in: M. Blank (Ed.). Electromagnetic Fields:
Biological Interactions and Mechanisms, American
Chemical Society. Washington, DC, 1995,

[7] K. Higashitani, K. Okuhara, S. Hatade, J. Colloid Inter-
face Sci. 152 (1992) 125.

[8] K. Higashitani, A. Kage, S. Katamura, K. Imai, 5.
Hatade, J. Colloid Interface Sci. 156 (1993) 90,

[9] K. Higashitani, H. Iseri, K. Okuhara. A. Kage. S.
Hatade, J. Colloid Interface Sei. 172 (1995) 383,

[10] K. Higashitani, ]. Oshitani, N. Ohmura, Colloids Surf.
109 (1996) 167.

[11] E. Chibowski, § Gopalkhrishnan, M.A. Busch, K.W.
Busch, I. Colloid Interface Sci. 139 (1990) 43,

[12] E. Chibowski, L. Holysz, W. Wojcik, Colloids Surf. 92
(1994) 79.

[13] E. Chibowski, L. Holysz. Colloids Surf. 101 {1995) 99.

[14] L. Holysz, E. Chibowski, J. Colloid Interface Sci. 165
(1994) 243

[15] M. Colic, D.E. Morse, Langmuir 14 (1998) 783.

[16] M. Colic. D.E. Morse. J. Colloid Interface Sci. 200 (1998)
265.

[17] M. Colic. D.E. Morse, Phys. Rev. Lett. 80 (1998) 2465.

[18] M. Colic, D.E. Morse, Croat. Chem. Acta (in press).

[19] 5. Raj, N.N. Singh, R.N. Mishra. Med. Biol. Eng. Com-
put. 33 (1995) 614

[20] 8. Ozeki, J. Mivamoto, 5. Ono. C. Wakai, T. Watanabe,
1. Phys. Chem. 100 (1996) 4205.

[21] R. Sasamori, Y. Okaue. T. Isobe, Y. Matsuda, Science
265 (1994) 1691.

[22] H. Hayashi, et al. Microwater. The Natural Solution,
Water Institute, Tokyo, 1996,

174 M. Colic, D. Morse / Colloids and Surfaces A: Physicochem. Eng. Aspects 154 {1999) 167-174

[23] N.F. Bunkin, A.V. Lobeyev. Phys. Lett. A 222 (1997)
7.

[24] P.K. Weissenhorn, R.J. Pugh. J. Colloid Interface Sci. 184
(1996) 550.

[25] BW. Ninham, K. Kurihara, O.1. Vinogradova, Colloids
Surf. 123 (1997) 7.

[26] K. Higashitani, J. Process Saf. Environ. Prot. 75 (1997)
115.

[27] C.A.L. Basset, in: D. Carpenter (Ed.). Biological Effects
of Electric and Magnetic Fields, Academic Press, New
York, 1993,

[28] C.A.L. Basset, J. Cell. Biochem. 51 (1993) 387.

[29] W.R. Adey, J. Cell. Biochem. 51 (1993) 410.

[30] A.H. Frey, FASEB J. 274 (1993) 272.

[31] S.F. Cleary, in: M. Blank (Ed.), Electromagnetic Fields,
Biological Interactions and Mechanisms, American
Chemical Society, Washington, DC, 1995.

[32] I.M. Mullins, et al.. in: M. Blank {Ed.). Electromagnetic
Fields. Biological Interactions and Mechanisms, Ameri-
can Chemical Society, Washington, DC, 1995,

[33] A. Liboff, J. Biol. Phys. 13 {1985) 99.

[34] D.J. Muesham, A.A. Pilla. Bioelectrochem. Bioenerg. 35
(1994) 71.

[35] C.H. Grissom, Chem. Rev. 95 (1905) 3.

[36] R.A. Luben, in: M. Blank (Ed.). Electromagnetic Fields,
Biological Interactions and Mechanisms, American
Chemical Society, Washington, DC, 1995.

[37] V.I. Geletyuk, et al.. FEBS Lett. 359 (1995) 85.

[38] E.E. Fesenko, et al., FEBS Lett. 366 (1995) 49.

[39] E.E. Fesenko, et al., FEBS Lett. 367 (1995) 53.

[40] L1, Lin, J. Yotvat, J. Magn. Magn. Matl. 83 (1990) 525.

[41] §. Inoue, M. Kabaya, Int. J. Biometeorol. 33 (1989) 145.

[42] 5.P. Singh, Med. Biol. Eng. Comput. 32 (1994) 275.

[43] 8. McQueenmason, D.J. Cosgrove, Proc. Natl. Acad. Sci.
91 (1994) 6574,

[44] 1. Israelachvili, H. Wennestrom, Nature 379 (1996) 219.

[45] W.R. Adey, Proc. IEEE Conf. 68 (1980) 119.

[46] R.J. Fitzsimmons, I.T. Ryaby, 8. Mohan, F.P. Magee,
D.J. Baylink. Endocrinology 136 (1993) 3100.

[47] E. Westhof (Ed), Water and Bioclogical Molecules,
MacMillan Press, London, 1993

[48] E. Westhof, in: E. Westhof (Ed.). Water and Biological
Molecules, MacMillan, London, 1993,

[49] A.M. Miles, D.5. Bohle, P.A. Glasbrenner, B. Hansert,
D.A Winks, M.B. Grisham, I. Biol. Chem. 271 (1996) 40.

[50] S.A. Lipton, Y.B. Choi. Zh.H. Pan, SZ. Lei. H. Sheng,
V. Chen. N.J. Sucher, J. Loscalzo, D.J. Singel, 1.5. Stam-
ler, Nature 364 (1993) 626.

[51] R. Schreck, P. Rieber, P.A. Baeuerle, EMBO J. 10 (1991)
2247.

[52] M. Miura, K. Takayama, J. Okada, J. Physiol. 461 (1993)
513,

[53] B.P. Barber, S.J. Putterman, Nature 352 (1991) 318,

[54] C. Eberlein, Phys. Rev. A 53 (19%96) 2772.

[55] R. Wever, in: M.C. Moore, et al. (Eds.). Electromagnetic
Fields and Circadian Rhytmicity. Birkhauser. Boston,
1992,

[36] N.F. Bunkin. A.V. Lobeyev. O.I. Vinogradova, T.G.
Movchan, Al Kuklin, JETP Lett. 62 (1993) 6835,

[57] O1. Vinogradova, N.F. Bunkin, N.V. Churaev, O.A.
Kiseleva. A.V. Lobeyev, B.W. Ninham, J. Colloid Inter-
face Sci. 173 (1995) 443,

[58] V.S. Craig, B.W. Ninham, R.M. Pashley, J. Phys. Chem.
97 (1993) 10192.

[59] L. Meagher, V.8.J. Craig, Langmuir 10 (1994) 2736



