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Slepa baba a Aristotelovske prvky

Sama voda... Prihoriva...

Voda ale

l neni obycejna;
< = prave
naopak!
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Autolyza (autoionizace) vody

The pH Scale

Increasing
acidity

Meutral

Increasing
alkalinity
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* Courtesy of Environment Canada
[www.ns.ec.gc.ca)




Molekulova struktura vody

~-1.0¢

Velky dipolovy moment (1.9 Debye)

volne elektronoveé pary na kysliku




Vodni klastry

dimer trimer

oktamer nona-

dekamer




Kondenzovane faze vody: Led(y)

o0y som 400 BCO
Temperalure ()
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»IKubicky led* Ic
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Krystalicka versus kapalna voda




Amorfni tuha voda (,,sklo*)

Prudce zchlazena voda na cca -150 °C.
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Led ¢. 9 je stabilni

Kurt Vonnegut (spisovatel) — Kolibka
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7T-voda, neovoda, magneticka voda...

nejruznejsi
komercni
nazvy



1966 — Nikolaj Fedyakin a Boris Deryagin



Potvrzeni polyvody na Zapade

Bod varu: 200 °C “Anomalous” Water

Sir,—A report on the properties of “anomalous’ water

Bod tdnl’ o _ 30 OC appeared recently in Nature (222, 159; 1968). The
. probable strueture of this phase was reported by Lippin-
. 7 G v , cott ef al.' who refer to the phase as polywater, a term
S pQleiCke lnfracervene descriptive of the structure. | N o
After being convinced of the existence of polywater, I
kt am not easily persuaded that it is not dangerous. The
Sp CKirum. consequences of being wrong about this matter are so
scrious that only positive evidence that there is no danger
would be acceptable. Only the existence of natural
(ambient) mechanisms which depolymerize the material
would prove its safety. Until such mechanisms are known
to exist, I regard the polymer as the most dangerous
material on earth.
~—Evcry effort must be made to establish the absolute
safety of the material before it is commercially produced.
Onee the polymer nuelei become dispersed in the soil it
will be too late to do anything. Even as I write there
are undoubtedly scores of groups preparing polywater.
Scientists everywhere must be alerted to the need for
extreme caution mm the disposal of polywater, Treat it as
the most deadly virus until its safety is established.

Yours faithfully,

F. J. Dovaror
Wilkes College,
Wilkes-Barre,
Pennsylvania 18703, USA.

?w- _J:; NATURE VOL. 224 OCTOBER 11 1969

Debnd Bernél—




Konec polyvody

NATURE VOL. 230 MARCH 5 1971

NEWS AND VIEWS

Polywater Drains Away

IT now begins to seem as if the concept of polywater
is on its last legs. The article by Barnes, Cherry, Finney
and Petersen on page 31 of this issue of Nature is one
of several recent demonstrations that many of the observa-
tions put forward in the past few years as evidence of the
existence of an anomalous form of water must be

. accounted for quite differently and much more trivially.
Denis ROUSSE&U, Bell Labs USA he face of things, at least, polywater seems to be not
a distinct, stable (or metastable) form of water, but water

contaminated by various substances among which silicates
seem to be conspicuous. One of the most striking and

direct demonstrations ef this was the article by Bascom,
z 4 p Brooks and Worthington last year (Nature, 228, 1290 ;
AnOmalnl VIas tn /N tl p Oly VOdy 1970), which described how electron probe measurements

of the residues obtained by condensing polywater had

dl’ky kOl’ltaminaCi v kapildl/' revealed the presence of silicon and sodium atoms. The
5 quantities are indeed sufficiently small to explain why

' Y the presence of impurities has been unnoticed for so long.

acz p Otu exp erumen tator u... This, however, does not fully account for the way in

which experimenters in the late nineteen sixties were
apparently happy to record observations of anomalously
high viscosity and boiling point without subjecting their
samples to the full rigours of modern microanalysis.




Pamet’ vody

1987:
Jacques Benveniste
(@digibio.com
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[t is no disrespect to any of those concerned to compare

the dilemma created for MNature by these events to tha
occasioned a year ago by the article in which Professo

Jacques Benveniste and colleagues claimed that indefi
nitely diluted reagents retain their biological effective
ness. The claim flies in the face of orthodox belief, but the

data available are insufficient for a careful judgement o
its validity.
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Homeopatie

Samuel Hahneman (1755-1843)

+ netoxicke (ve sve dobe revolucni)
- nejde za efekt placeba

FoR INSTANCE ITS FRoM THE
THIS GIN AND ToNIC STAFF CANTEEM,
PoES NOT HAVE A RigHT!
SINGLE MOLECULE

OF GIN T}

HOMEOQOPATHY




Studena fuze

g.;‘ China’s Angry Students

Fusion or
lllusion?

1989:
S. Pons & M. Fleischmann




» YOodikova bomba ve sklenici vody*
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Vodni otazniky

Kolik vodikovych vazeb pripada na molekulu H,O
v kapalne vode?

Strukturni experimenty potvrzuji kanonicky model...



Vodni otazniky
I
ke amorfnimu skiu bez

.n' krystalicke faze?
‘-' o)
m& U oxidu kremlglteho@
mozny piimy precho)lzi @

ﬁ Z taveniny ke sklu

GlassylEIC] ’ v
.. ...u vody se to zatim nedari
(mozna v ,,nanosvete*).

Je mozny prechod od
B podchlazené kapaliny




Nase vodni otazniky

Rozdilne chovani vody uvnitr a na povrchu kapaliny:
i) Kde a jak zacina cista ci slana voda mrznout?




oy

i1) Jak se chovaji ionty na vodnim povrchu?

d

e 5,00 THE JOURNAL OF
s PHYSICAL
CHEMISTRY
€ =80 real ¢ \ § , ‘ N b

charge

CONDENSED MATTER, MATERIALS, SURFACES, INTERFACES, & BIOPHYSICAL CHEMISTRY

PUBLISHED WEEKLY BY THE AMERICAN CHEMICAL SOCIETY @

Mekke (polarizovatelné) ionty, napy. bromid c¢i iodid, se akumuluji
na vodnim povrchu v rozporu s Onsagerovou teorii elektrolytu.



ii) Jak je to na povrchu cisté vody?
RS C | Shemicat sctnces

Chemistry World

Water's surface is acidic

' 26 April 2007

Wl Pure, neutral water has an acid skin. This striking notion has now been confirmed by calculations
and tests by an international team of scientists. Victoria Buch of the Hebrew University of Jerusalem
el in Israel and her coworkers have found that the pH of pure water falls from the perfectly neutral
value of 7 within the liquid to just 4.8 or less - about as acidic as beer - where water meets air at the
surface.

The finding could be significant for a number of disciplines. In the atmosphere, many important
chemical reactions between trace gases take place at the surface of water droplets in clouds. 'pH is

A an essential factor for many of these reactions,’ said Pavel Jungwirth, one of Buch's collaborators at
the Academy of Sciences of the Czech Republic in Prague. 'The low pH could also affect the rates
of carbon dioxide absorption at the ocean surface,' added water specialist Richard Saykally of the
University of California at Berkeley, US.

s - .-\.*_ %

Water has an acid sting at its surface

V souhlase se spektroskopii, ale v rozporu s elektroforetickymi merenimi.



iv) lonty na rozhrani mezi vodou a bilkovinou

most shalnlisme mist destabilisn I
weakly Iydmted yy |

Chemical & Engineering News
Science & Technology

Navemb
Number 48

A Renaissance For Hofmeister

Flurry of new research overturns long-held ideas about ions,
water, and macromolecules

Elizabeth K. Wilson

IT STARTE
Hofmeist:

Sodik se akumuluje
vice neg draslik na
povrchu bilkovin!

Jungwirth, L




Spolecenské vodni otazniky

30n.lL:
Jak promenit vodu ve vino?

2000 n. L:

Jak promenit slanou vodu
ve sladkou?




Podékovani

Studenti a postdoci: LuboS Vrbka, Martin Mucha, Martina Roeselova,
Robert Vacha, Eva Pluharova, Jan Heyda,
Mikael Lund, Barbara Jagoda-Cwiklik, ...
Experimentalni a teoretlgtt spolug rag ovnici
Philip Ball: H,0 A biography of. f*f'l fer
Wwww S '

- '

Délkuji vam za pozornosil



pH télnich tekutin

Zaludeéni §tavy  1.0—3.5
Mo¢ 4.8-8.4
Sliny 6.5-17.5
Krev 73-7.4

Mozkomisni mok 7.3 —7.5
Zlu¢ 7.1-8.5
Slinivka 8.0 —-8.3
Vaginalni pH = 3.8—-4.5

G

& Mirne se meni behem menstrucniho cykiu.
N VysSi pH muze signalizovat infekci.




Nobelova nebo Ig-Nobelova cena?




Traditional explanation od salting-out
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e.g., SO,2: organize water e.g, I: disorganize

° o9 4 ° g og’ ° g

layers, ,,steel water, salt-out water, salt-in

...but modern spectroscopies, diffraction, and simulations
show that ions do not impose longe-range ordering beyond
the first solvent shell — Search for alternative explanations!

. . . CHEMISTRY 1 OD & H
Chemical & Engineering News [ . .. SO wf;. Abem:“smger.f.
A Renaissance For Hofmeister etting specitic About vpeciiic

Flurry of new research overturns long-held ideas about ions,

Recent studies are shedding light on the

mechanisms that drive the properties of
Ion Eﬁe cts salt solutions.
water, and macromolecules

November 26, 2007 SCIENCE VOL 319 29 FEBRUARY 2008
Volume 85, Number 48

pp. 47-49




Cherche la...interface

If not water “structure making” and “structure breaking”...

...then direct interactions of ions with surfaces of hydrated
proteins shall be decisive for specific ion effects.

T S Exploring ion specificity
Y i T s at charged, polar, and

S non-polar regions of

4 protein surface!
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