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PETER DEBYE
(24/03/1884 - 2/11/1966)
Petrus (Peter) Josephus Wilhelmus Debye 
was born on March 24, 1884 at Maastricht,  
Netherlands. He received his early education at 
the elementary and secondary schools in his 
hometown and from then his life has been 
devoted to a search for knowledge. He 
continued his studies at the Aachen Institute of 
Technology (Technische Hochschule) and gained a degree in 
electrical technology there, in 1905.
In 1906, Debye obtained a position in Theoretical Physics at 
Munich University, where he qualified as a University lecturer in 
1910. In May 1914, he became member of the Royal Netherlands 
Academy of Arts and Science and in December of the same year he 
became foreign member.
His first major scientific contribution was the application of the 
concept of dipole moment to the charge distribution in asymmetric 
molecules. In 1912, he developed equations relating dipole 
moments to temperature and dielectric constant. The units of 
molecular dipole moments are termed ‘debyes’ in his honor.
In 1912, he extended Albert Einstein’s theory of specific heat. In 
1913, he extended Niels Bohr’s theory of atomic structure, 
introducing elliptical orbits. In 1914-1915, he calculated the effect 
of temperature on X-ray diffraction patterns of crystalline solids 
with Paul Scherrer.

Peter Debye was awarded by Nobel Prize in chemistry in year 
1936 “for his contributions to our knowledge of molecular 

structure through his investigations on dipole 
moments and on the diffraction of X-rays and 

electrons in gases.
He died on 2nd Nov. 1966 due to heart attack 

and buried in Ithaca, New York, USA.

ACROSS
  2. Preparation of oil gas or petrol gas from  kerosene or petrol involves 

the principle of ……  . (9)
  3. X-ray diffraction data reveals that benzene is a …  molecule. (6)
  5. Flyash and slag from the steel industry are utilised by the …  industry. (6)
  8. Nodal plane is an imaginary plane at which probability of finding an electron is … . (7)
11. It express the positions of substituents at opposite apexes  on benzene ring. (4)
13. An enzyme which hydrolyse the sugar or starch (maltose) into glucose. (7)
16. A mixture of alkaloids mainly morphine, codeine and narcotine is …  . (5)
17. A space of very low electron density in an atom or molecule as predicted from wave

equation is known as …  . (5)
18. Natural rubber consists mainly of a polymer of …  . (8)

DOWN
  1. It is an old name for mercury. (11)
  4. When constituent particles are present only on the corner positions of a unit cell,

called as a ……… unit cell. (9).
  6. Compound of a metal containing —OH group is called …  . (9)
  7. The ore which is usually contaminate with earthly or undesired materials. (6)
  9. Organic compound containing alcoholic group attached to double bonded carbon

atom. (4)
10. Naturally occurring alloy of gold and silver (upto 45% Ag) which resembles pure

gold in appearance. (8)
12. Aggregation or group of orbitals of exactly similar energy which make an orbit. (8)
14. For an organic liquid, such as acetone, the intermolecular dipole-dipole 

interactions are significantly ……… . (6)
15. Optically inactive molecule is called ……… molecule . (7)

CROSSWORD

13.

8.

16.

2.

7.6.

15. 12.

17.

5.

9. 10.

1.

4,3.

14.

18.

11.
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The reaction,

2A(g) + B(g)  �  3C(g) + D(g)
is begin with the concentration of A and B both at an 
initial value of 1.00 M. When equilibrium is reached, the 
concentration of D is measured and found to be 0.25 M. 
What is the value of equilibrium constant for this 
reaction?

In a solid AB having the NaCl structure, A atoms occupy 
the corners of the cubic unit cell. If all the face centred 
atoms along one of the axis are removed, what is the 
resultant stoichiometry of the solid?

Glycine is a low molecular weight organic compound, yet 
is a high-melting crystalline solid and more soluble in 
water than in benzene. How?

Steam at 100°C is mixed with 1500 g of water at 15°C,
such that the final temperature of the mixture is 80°C. 
What is the mass of steam?

Puzzles to Puzzle You
1

4

March 2017 Answers
Crossword

2

3

Puzzles to Puzzle you 
1. X = CH COCH CH ,  Y = CH —CH(OH)CH CH ,3 2 3 3 2 3

Z = CH CH==CHCH3 3
                  O

P = CH CH                     CH—CH , Q = 2CH CHO3 3 3
               O—O

2. Conjugated diene is more stable than alkyne
3. Path (b)

oxidising agents and are able to oxidise most of the organic CHEMISTRY BEHIND SELF-CLEANING WINDOWS
molecules present in dirt, converting them eventually to CO  TM 2

�Pilkington Activ , launched in 2001 was the first type of 
and H O. This means that photoactivation of TiO  provides a 2 2glass to be produced that has the ability to clean itself.
means for getting rid of most organic dirt.

�The glass contains a virtually transparent coating of 
�The second way in which the TiO  coating leads to2titanium dioxide, 15 nm thick, which is deposited during the 

self-cleaning relates the interactions with water molecules.manufacturing process.
�On the surface of the coating, the TiO  oxygen atoms are 2

�The TiO  coating is durable, since it is bonded to the glass 2 protonated, forming OH groups.surface and has two functions that allow it to act as a
�These groups are hydrophilic and interact with water self-cleaning glass.

molecules through hydrogen bonds.
�Firstly, TiO  absorbs ultraviolet photons from sunlight.2

�As a result, rain water spreads out into a thin film on the glass 
�On absorption of a photon, an electron is promoted from the 

surface and dirt is washed off the window in a sheet of water.filled valence band into the empty conduction band.
�The promoted electron is then able to interact with oxygen 

–absorbed on the surface to produce a superoxide ion (O ).  2
––O  + e  � O2 2

�Once, it has been activated, the photoactive form of TiO  acts 2
as an oxidising agent by accepting electrons into the 
vacancies in the valence band.

�The behaviour contrasts with that of normal glass which is 
�It obtains these electrons by oxidation of water, converting hydrophobic.

H O into very reactive hydroxy radicals (OH)2
�Water form droplets on most types of glass and these run off 

+ –H O  ��  OH + H  + e2 the surface in streams.
�This also takes the TiO  back to a ground state and 2 �The streams tend to concentrate the dirt and lead to 

completes the catalytic cycle. smudges and drying marks.
�Both hydroxyl radicals and superoxide ions are strong 

�
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Hydrophobic surface Hydrophilic surface

Water spreads out on
a hydrophilic surface

TMsuch as Activ  glass

Water forms droplets
on a hydrophobic surface
such as normal glass
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