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ABSTRACT:
Water is the lifeline of all living organisms. About 70 % of the Earth’s surface is covered with water. Heavy water is also
water, but it contains a higher proportion of the hydrogen isotope – deuterium. Deuterium is an isotope of hydrogen that
contains a proton and a neutron in the nucleus of the atom. The extra neutron doubles the mass of the hydrogen atom. It
is well-known that due to its mass difference, deuterium (D) behaves differently from hydrogen in chemical reaction. In
ocean water deuterium concentration is more than river water. Water made with deuterium tastes and looks the same but
has numerous distinguishing characteristics [1]. When deuterium combines with oxygen, the resulting water is referred to
as deuterium oxide or “heavy” water –D2O. Deuterium is present in hydrogen and hydrogen bearing compounds like
water, hydrocarbons, etc. and has a small natural occurrence (D/D+H) of about 140 to 160 ppm %..Heavy Water has
great similarity in its physical and chemical properties to ordinary water. But its nuclear properties display a significant
variation which makes it an extremely efficient material for use as moderator in a nuclear reactor. The D2O is quite not
harmful for health within the limit. But the large concentration in body or in drinking water cause health problem.
Actually less concentration on Deuterium in drinking water has good impact over all types of cancer. DDW is good for
health.
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INTRODUCTION
Deuterium is an isotope of hydrogen that contains a proton and a neutron in the nucleus of the atom. The extra
neutron doubles the mass of the hydrogen atom .It is well-known that due to its mass difference, deuterium
(D) behaves differently from hydrogen in chemical reactions (called the isotope effect).

Fig.1   H2O & D2O atomic structure

The atomic structure of deuterium and hydrogen is show in fig above .In other words, deuterium can, in some
ways, be considered as an independent element. When deuterium combines with oxygen, the resulting water is
referred to as deuterium oxide or “heavy” water {D2O}. Water made with deuterium tastes and looks the
same but has numerous distinguishing characteristics .it has small natural occurrence of about 140 to 160 ppm.

Extremely large intake of heavy water is required for causing any noticeable harmful effect [1]-[22]. It was first
detected spectroscopically in late 1931 by Harold Urey, a chemist at Columbia University. Urey created the
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names protium, deuterium, and tritium in an article published in 1934. The name is based in part on advice
from G. N. Lewis who had proposed the name "deutium". The name is derived from the Greek deuteros
(second), deuterium won Urey the Nobel Prize in Chemistry in 1934. All natural water contains deuterium.
Most water contains about 150 ppm. Water with a concentration less than 140 ppm is considered deuterium-
depleted. According to clinical work conducted in Hungary, Japan and Russia, even this seemingly small
reduction in deuterium content can have a significant influence on a number of health parameters. Studies
conducted with concentrations between 25 and 125 ppm –all show response.

Fig 2 -Left: Ice in normal water; Right: Ice
in Heavy water

Both heavy water and water are quite different in their physical and chemical properties. While the freezing
point of water is zero degrees Celsius, heavy water has a freezing point of 3.82 degrees Celsius. Heavy water
has a slightly higher boiling point when compared to water. While the boiling point of water is 100 degrees, it
is 101.4 degrees for heavy water. In density as well, heavy water has a higher density when compared to
water. The PH value of heavy water is 7.41 when compared to water’s PH value of 7

LITERATURE REVIEW
Karl Fabricius [1] in this research paper they observed various properties of natural and heavy water. They
comparing these two properties with values and stated some results.
Naturally occurring fresh water is not pure. Water, in a pure state, exists with an acidity (or pH) balance of 7.
However, in its non-distilled natural state, the pH will vary. Normal rain water has a pH of 5-6, making it
acidic. Acid rain runs as low as 1, which is equivalent to battery acid. A typical stream will vary in pH from 6-
8. This acidity causes natural water to acquire minerals. Unless these minerals are removed, they end up in the
water we drink.

M.G. Barishev [4] this paper is related to methodology which is used for removal of deuterium. the methods
which are expensive or not is focused in it. The principal manufacturers of deuterium depleted water currently
apply the method of distillation in rectifying columns. The disadvantage of this method is the low separation
coefficient. Multiple stages are needed in order to significantly reduce the deuterium content which makes the
method expensive. We have designed the electrolytic method with a recuperation unit which allows reducing
by 4-6 power consumption required for producing light water comparing to rectification methods applied
nowadays.

Gabor Somlyai [5] in this research paper Somlyai stated that DDW is used for anticancer treatment. It used

as a medicine. The two stable isotopes of hydrogen, protium (
1
H) and deuterium (

2
H) differ in their

physicochemical nature. Deuterium-depleted water
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(DDW) significantly inhibited the growth rate of different tumour cell lines in culture media and
xenotransplanted MDA-MB-231, MCF-7

Human breast adenocarcinomas and PC-3 human prostate tumors in vivo. The apoptosis-triggering effect of
DDW was demonstrated both

In vitro and in vivo. The anti-cancer effect of D-depletion was also confirmed in a double-blind, randomized,
4-month-long, human phase II

Clinical trial on prostate cancer. D-depletion, as an adjuvant, caused 3-7 fold increases of median survival
time (MST) in lung cancer, two-

Fold in advanced breast cancer and it also effectively prevented recurrences of early stage breast cancer. It is
suggested that the cell cycle

MJ PANGMAN [7]; this paper mainly focused on deuterium and normal water.

Paper shows how we can made difference with ph., boiling point, density.

Deuterium is an isotope of hydrogen that contains a proton and a neutron in the nucleus of the atom. The extra
neutron doubles the mass of the hydrogen atom.

It is well-known that due to its mass difference, deuterium (D) behaves differently from hydrogen in chemical
reactions (called the isotope effect). In other words, deuterium can, in some ways, be considered as an
independent element.

Anne Marie Helmenstine [9]

This is the main question related to heavy water and its answer is yes heavy water dangerous if it crosses the
limit .this is stated in this research paper. You need ordinary water to live, but you may have wondered
whether you can you drink heavy water? Is radioactive? Is it safe? Heavy water has the same chemical
formula as any other water, H2O, except one or both of the hydrogen atoms are the deuterium isotope of
hydrogen instead of the regular protium isotope. It is also known as deuterated water or D2O. While the
nucleus of a protium atom consists of a solitary proton, the nucleus of deuterium atom contains both a proton
and a neutron. This makes deuterium about twice as heavy as protium, but it is not radioactive.
Thus, radioactive. So, if you drink heavy water, you don't need to worry about radiation poisoning. It's not
completely safe to drink, though, because the biochemical reactions in your cells are affected by the difference
in the mass of the hydrogen atoms and how well they form hydrogen bonds.

METHODOLOGY

LITRATURE COLLECTION

VISIT TO CIF, NCL , SPPU, COEP

CONTACTING WITH HEAVY WATR BOARD FOR TESTING
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CONCLUSION & RESULT:
All types of Natural water contain specific amount of D2O content i.e. 140 to 160 ppm. Upto this limit it is
not harmful to human health. If we drink one sip or two sip of D2O water it not harmful to our health but the
exceed concentration is harmful to health. The water contains less D2O than 140 ppm is called Deuterium
Depleted Water [DDW]. DDW is good for health. It is used as anticancer tool. And further research is in
process.
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