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Irving langmuir
(31/1/1881-16/8/1957)

Irving Langmuir was born in Brooklyn, 
New York, on January 31, 1881, as the third 
of four children of Charles Langmuir and 
Sadie, née Comings. His early education 
was obtained in various schools and 
institutes in USA and Paris (1892-1895). 
He graduated high school from Chestnut 
Hill Academy, an elite private school 
located in the affluent Chestnut Hill area in Philadelphia. He 
graduated with a Bachelor of Science degree in metallurgical 
engineering from the Columbia University School of Mines in 
1903. Postgraduate work in Chemistry under Nernst in Göttingen 
earned him the degrees of M.A and Ph.D in 1906.
Returning to America, Dr. Langmuir became instructor in 
Chemistry at Stevens Institute of Technology, Hoboken, New Jersey 
where he taught until July 1909. He then entered the research 
laboratory of the General Electric Company at Schenectady,
New York where he eventually became associate director. 
Langmuir’s studies embraced chemistry, physics and engineering 
and were largely the out growth of studies of vacuum phenomena. 
His initial contributions to science came from his study of light 
bulbs (a continuation of his Ph.D work). In 1932, he was awarded 

by Nobel Prize “for his discoveries and investigations in surface 
chemistry”.

After a short illness, he died in Woods Hole, 
Massachusetts from a heart attack on

August 16, 1957.

DOWN
  3. A paste of suspended solid particles in a liquid is ……… . (6)
  5. A molecule having partial positive and negative charges separated by

a distance …… … . (6)
  6. To pour away the clear liquid above a precipitate or sediment carefully …… . (6)
  9. Capable of killing bacteria ……… . (13)
11. Most of the long polypeptide chain are folded or coiled to produce

specific ……… dimensional structures. (5)
15.  CCl  is used as a fire extinguisher under the name, ………… . (6)4
16. Mercury cannot form any ………… . (9)
17. Treatment of phosphonium iodide  with 30% KOH solution gives ………… . (9)
18. ………… wastes involves combustion of a substance into its ash at a high 

temperature and in a plentiful supply of O . (10)2

ACROSS
  1. In ………, the bond breaks in such a fashion that the shared pair 

of electrons remains with one of the fragments. (11)
  2. A reagent that takes away an electron pair is called ……… . (12)
  4. The chemical substances, used to control the growth of pests are called … . (10)
  7. The ratio of the radioactive to non-radioactive molecules in the

solution ……… till it attains a constant value. (9)
  8. The hydrogen molecule is more stable than that of ……… hydrogen atoms. (8)
10. In case of a non-polar (covalent) solvent, solvation enthalpy is ……… . (5)
12. All the proteins are laevorotatory  due to the presence of asymmetric ……… in

�-amino acids. (6)
13. Antacids in ……… form are more effective than that in the form of tablets.  (6)
14. An alkaline substance corrosive towards organic matter ……… . (7)

CROSSWORD

1. 9.15.

2.

10.

13.

14.
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11.
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6. 8.

12.

17. 16. 18.

5. 3.
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–1A solution of palmitic acid (M = 245 g mol ) in benzene 
3contains 4.24 g of acid per dm . When this solution is 

dropped on a water surface the benzene evaporates and the 
palmitic acid forms a mono molecular film of the solid type. 

2If we wish to cover an area of 500 cm  with a monolayer, 
what volume of solution should be used? The area covered by 

2one palmitic acid molecule may be taken to be 0.21 nm .

A compound (X) reacts with three molecules of aqueous 
bromine to give yellowish white precipitate of
2, 4, 6-tribromophenol. Find the number of carbon atoms 
present in compound (X).

7A beam of specific kind of particles with velocity 2.1×10  
m/s is scattered by a gold (Z = 79) nuclei. Find out specific 
charge (charge/mass) of this particle if the distance of closest 

–14approach is 2.4×10  m.

A solute  undergoes a reversible trimerisation when 
dissolved in a certain solvent. The boiling point elevation of 

its 0.1 molal solution was found to be identical to the 
boiling point elevation in case of a 0.08 molal 

solution of a solute which neither undergoes 
association nor dissociation. To what

percent had the solute  undergoes 
trimerisation?
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1. 0.955 : 1             2. K  = 32         3.c

4. 4 kg

2

4

— —CH C CH2 3

O

1-phenylpropanone
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CHEMICAL CONNECT : CAR AIR BAGS
Most cars are fitted with a supplementary restrainst �

system, more commonly known as an air bag.
This is designed to inflate within a few milliseconds in a �

collision to prevent an occupant hitting the steering 
wheel or front windscreen.

On impact, an accelerometer detects that the car has�

      slowed down violently and sends an electrical signal.
This triggers a chemical reaction that produces a gas to �

inflate the folded bag.

There are several gas generation systems in use, but a �

common one uses the decomposition of sodium azide 
(NaN ).3
The reaction is extremely fast and releases a large volume of �

unreactive nitrogen gas
2NaN (s)  ��  2Na(s) + 3N (g)3 2

There are some drawbacks with the system.�

The reaction is very exothermic and releases heat. This is �

absorbed by the metal surroundings, which prevent the gas 
from getting too hot.
In addition, the other product of the decomposition is �

sodium, a highly reactive metal.
To make the products safe, the NaN  is mixed with � 3
potassium nitrate (KNO ) and silica (SiO ). As the NaN  3 2 3
decomposes, the sodium metal formed is oxidised by the 
potassium nitrate to sodium oxide (Na O) which combines 2
with the silica to make sodium silicate (Na SiO ), a safe 2 3
unreactive powder.

Steering wheel

Cover

Uninflated 

air bag

Crash sensor

(accelerometer)

Gas generation system
triggered by crash sensor
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