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EARLY LIFE AND EDUCATION 

PULIN BIHARI SARKAR was born on 22nd November, 1896 in the house of his maternal 
grandfather at Jhamapukur Lane, Calcutta. His grandfather. Shri Jadav Chandra Sarkar 
owned extensive landed property in Sonarpur area including Jadavpur, named after 
him. His father, Shri Basanta Kumar Sarkar, was a famous lawyer of Tamluk in the 
district of Midnapur, and was highly respected for his scholarship and humanitarian 
activities. He advised his only son to go for legal profession, which at that time, ensured 
affluence. But his mother, Smt Sarojini Devi wanted her son to go for a teaching 
profession, which would enable him to earn enough for a decent living. Her wish 
prevailed. In fact, never in his life Professor Sarkar hankered after money, and, may be 
he did not know how to amass money. 

Pulin Behari passed his Entrance Examination in 1909 from Hamilton High School, 
r Tarnluk, with distinction, having secured a district scholarship. He got himself admitted 
in Presidency College, where he had Meghnad Saha, Satyendra Nath Bose, Jnan Chandra 

. Ghosh and Jnanendra Nath Mukherjee as classmates. There, like his other colleagues, 
: he was greatly influenced by Acharya Prafulla Chandra Ray who imbued in all of them 
r the spirit of scientific research, and the idea that for the development of a country, 
E scientific research is of foremost importance. 

Professor Sarkar got his MSc degree in Chemistry from the University of Calcutta 
in 1915 and joined the Postgraduate Department of Cherrsitry as an Assistant Lecturer 

. in 1916. 

In 1922 he was married to Smt Nirupama Basu, daughter of Shri Kanai La1 Basu 
: of Dasghara when she was only 13 years old. They had 5 daughters and 3 sons. Smt 
Nirupama Devi was an accomplished singer and took special care for the education of 

r the children. They were trained to lead an honest and unassuming life. Both were very 
I fond of the children and used to play cards and carrom with them, and behaved as 
friends and equals. Professor Sarkar was not only fond of Chemistry but also literature. 
A good sportsman and a good tennis player, he had a strong physique. He was highly 
devoted to his mother who lived in Tamluk. During vacations he never failed to rush 
to Tamluk to visit her. 

In 1925 he went to France with Ghosh Travelling Fellowship of the Universi 
Calcutta for research work at the University of S o r b o ~ e ,  Paris, in the laboratory 
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world famous Professor Georges Urbain. There he succeeded in isolating scandium in 
pure form from its minerals. He then did some original research work on the chemistry 
of scandium, gadolinium and europium. With only 8 gm of gadolinium he prepared 
about 40 new compounds of the metal, studied their properties, and finally recovered 
9O0/0 of the metal in pure form and returned it to Professor Urbain. In course of his stay 
in Paris, he made close acquaintance with such stalwarts of research in analytical 
chemistry as Charlot, Duval and Sauchet. Amongst the renowned French scientists with 
whom he came in contact were Professors Auger, Perrin, Heyrovsky and others. 

In recognition of his research contributions in the Chemistry of scandium, 
gadolinium and europium, Professor Sarkar was awarded the State Doctorate degree of 
Dr es. Sc. He learnt French so well that he wrote his thesis in French. While at Sorbonne, 
Professor Sarkar took great pains to learn sophisticated glass blowing under one of the 
best experts there. Later on, he used this skill to make a few apparatuses for microtests, 
e.g. wash bottles, filtration gadget, reagent tubes, etc., all of which he could carry to the 
class in his plam. Professor Sarkar returned to Calcutta in 1920 to resume his teaching 
work in the University. In 1938 he was elected President of the Chemistry section of the 
Indian Science Congress. He was also elected a Fellow of the National Institute of 
Sciences in 1935 (later renamed Indian National Science Academy) and of the Indian 
Chemical Society. He was appointed Ghosh Professor of Chemistry of the University of 
Calcutta in 1946 and became Head of the Department of Chemistry in 1952. After 
retirement in 1960, he continued his research activities as a CSIR Emeritus Scientist. But 
after 1967 he had to discontinue owing to failing health. He passed away peacefully on 
13th July, 1971. 

SCIENTIFIC CONTRIBUTIONS 

Professor Sarkar's scientific contributions are manifold and he pursued his interest in 
the study of minerals of Indian origin in his laboratory in the Department of Chemistry, 
University of Calcutta. As the University could not offer any fmancial help for scientific 
hitruments, he spent from his own salary for buying Hilger Large E Quartz spectrograph, 
comparator, microphotometer and Hilger constant duration spectrometer. All these he, 
later donated to the Department of Chemistry, University of Calcutta. 

Professor Sarkar had a wide-ranging interest in chemistry and chemical reactions. 
A summary of his research work is given below. His main work in the field of minerals 
and analytical chemistry can be broadly divided into three main categories. 

(1) Investigations on the radioactive minerals in India and determination of their 
geological age; 

(2) search for trace elements in minerals and their fuantitation; 

(3) establishment of compositions of complex minerals. 
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In course of the determination of the compositions of minerals, he could devise 
several techniques of analysis. Thus, he had to develop a precise method of determining 
lanthanides in the presence of a large amount of uranium. Again, a precise micro- 
volumetric technique was developed for the simultaneous determination of Fe(I1) and 
Fe(1II) present in a mineral. He also found that a minor magnetic constituent of sphalerite 
consists of 21 ppm of germanium. Following this he devised a method of extracting Ge 
from the non magnetic part because of its industrial importance. An economical method 
of recovering lanthanides from monazite sand was also developed by him. He showed 
that the coloration of beryls is generally due to lattice defects and not to the presence 

! of impurities. One type of beryl was found by him to contain 10 ppm of scandium. In 
I the course of his studies with beryls he developed a direct and quick method of 
t determining Be in minerals. His method of separating Nb and Ta in a mixture enabled 
him to prepare pure Nb and Ta from Jhanjha columbite. He analysed large number of 
coal samples for their germanium content, and found that all the samples contained 

I traces of the metal but appreciable amounts were present in samples from Hyderabad 
(0.12%) and Assam (170 ppm). Cathode-luminescence spectral method enabled him to 

' find Sm, Dy and Eu in caleite, dolomite, aragonite and fluorite but Gd, Tb and Nb only 
in some of them. He prepared extra pure carbon electrodes from the available ones and 
using them determined the gallium content (ranging from 5 to 500 ppm) of bauxite 
samples by the carbon are method. 

E 

r Professor Sarkar emphasised that while analytical chemistry is science, chemical 
analysis is the technique. Accordingly, he held that qualitative analysis gives us the 

I! 
scientific basis of the chemistry of ions and molecules in solution as well as of substances 
in the solid state. In course of this analysis of minerals he developed techniques for the 
detection of several elements in them. Thus, he developed a method of detection of Re 
( 2 ~  in 0.5 ml) using diphenylcarbazide; also a semimicro electrogravimetric 

! determination of Re using hexamine as a microchemical reagent in presence of auxiliary 
I reagent like ferrocyanide, nitroprusside, tetrathionate, thiocyanate to detect Mg (0.8 ng), 

Li (65 ng), Ag (65 ng), Mn (11) (20 ng), Ni(I1) (0.15 ng), Cs (11) (20 ng), Moo,'- (65 ng), 
Cu(II)(65 ng), Zn(0.15 ng) and Cd (65 ng). He also developed microgravimetric methods 
for the determination of Co (11), Ni (11), Nz2; Cd2 and Cs2, a macrogravimetric method 
for Cs- (0.1%) and a rapid thermovolumetric method for Mg2- and Ca2-. A gravimetric 
determination of Be2- as BaBeF, was also developed by him. He derivsed a technique 
for conversion of organic sulphur into H2S and using it to determine sulphur content 
of organic compounds. Using Millon's base as the exchanger reagent, an acidimetric 
method was developed to determine CI, Br and I. He also analysed food samples for 
quantitative determination of metallic constitutents of various food substances. 

Professor Sarkar and his research associates carried out a large number of 
experiments to establish the relationship between chemical homology an 
constitutional characteristics of ions and arrived at the following basic princip 
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(1) Isoelectronic isosters with identical ionic volumes should exhibit close relationship 
in physical and chemical properties, 

(2) The exact constitution of ions is of minor importance in deciding their chemical 
homology. 

Thus, he showed that the following ions are homologous: 

Mixed crystals of KHSO,, KMnO, KHCrO, and KCIO, were prepared in order to 
establish their homology. A series of monofluorophosphates of Co(II), Cu(II), Ni(I1) and 
Zn(1I) and double salts with NH, and Ni(I1) could be prepared, showing that they were 
isomorphous with the corresponding sulphates and formed mixed crystals. Homology 
of S02,- and BeF,' was thoroughly confirmed by means of synthesis of many simple, 
double and complex salts and their X-ray studies. The synthesis of a series of what are 
commonly known as pseudo-alums, i.e.,double sulphates having the composition, MSO, 
A12(S04),, 22H20 demonstrated the principle of homology. The idea of homology was 
further established by synthesising the then unknown alums of silver and lithium. The 
most interesting example of chemical homology was the isomorphism of nitrite and 
fomate ions exhibited by the mixed crystals of Ba(II), Sr(II), Zn(I1) and Cd(I1) salts. 

Professor Sarkar's work on the coordination chemistry of Re is quite voluminous. 
He has been able to stabilise the lower oxidation states of Re by using n-acceptor 
ligands hke CN, dipyridyl, phenanthroline etc. Thus, compounds and ions like [Re(CN),I4, 
[Re(H2O)(CN),I3-, [Re(CN),N0I2-, [Re(NH3),(CN),)13-, [Re(CO)(CN),14-, [Re(phen)(cN),l2, 
[Re(dipy)(CN),I2, [Re(dipy),(CN),], [Re(phen), (CN),], [Re(CN),I1, [ R e ( d i ~ y ) ~ ] ~ - ,  
[Re(phen),13- were prepared and their chemical and physical properties studied in detail. 
Compounds containing pentavalent Re, such as [ReO,(CN),], H[ReO(OH), (H,O)(CN),], 
ReO(pyri),C13, ReO(pyri),]-, ReO, (pyri), (CN), were synthesised and their properties 
studied. Redox potentials of sys terns like [Re(CN),I3- [Re(CN),I4 and of [Re(H,O) (CN),I2- 
/[Re(H,O)(CN),l3- were also measured. Also determined the acid dissociation constants 
of H[ReO(oH) (H,o) (CN),], H3[Re(H20) (CN),] and H,[Re(NO) (CN),] . The unique nitroso 
complex of Re, viz. 

Re(N0) C1, x H20 was synthesised and its properties studied. 

Professor Sarkar prepared a series of fluoroberyllates (BeF)-"-,, and studied their 
solutions thoroughly in respect of their stability, hydrolysis characteristics and ligand 
exchange properties. He also synthesised [Be4O(C0,),l6 and its salts and proved the 
existence of basic beryllium sulphates in solution. Several oxalate complexes of Th(Iv) - . , 

were shown by Professor Sarkar to exist in solution, with the help of cryos 
thermometric studies. 
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The colour formed by the reaction between Cr20$ and diphenylcarbazide was 
shown by him to be that of a complex of diphenylcarbasone and Cr(II1). Similarly, the 
vanadium complex was of vanadyl ion and diphenylcarbazone. The reaction of 
metavanadate with acids was shown by Professor Sarkar to proceed as follows: 

2V30:- -3H = (HV,O,,)" + 3X + H20. Similarly, the reaction between NH, and 
Nessler's reagent was shown by him to proceed as follows : 

2Hg12(OH)P+NH3 - ,-- NH n-l Hg, In. aq.+(4-n) I- + nOH- (n = 1, 2, 3). 

Professor Sarkar established the similarity of Sc with the Fe-family rather than 
with the lanthanides. This he did by studying a large number of simple and complex 
Sc compounds. He showed that Fe and Sc acetylacetonates were isomorphous. He 
further showed that Gd and Eu belonged neither to Ce nor to Yt but were rather 
transition between tham. 

He suggested that Cs could be quantitatively determined by forming double or 
triple nitrites of Ce-group lanthanides and alkali metals. He prepared two series of 
complex carbonato-uranates and polyuranates; also prepared a series of selenochromic 
(111) acids and salts. His early works include, among others, the synthesis of a series of 
molydocobaltates and molydato cobalt amines, hydrazine complexes of bivalent Ni, Zn, 
Cd and Mn, preparation and resolution of cis and trans forms of 
NH,[CO(NH~)~(NO,),C~O~] and Na[Co(en),(S,O,),, and several trichromium and 
dichromium thiosulphate complexes. 

He established from Raman and IR spectra the structural difference between formate 
ion and formic acid. Formate, according to him should be regarded as carbonite and 
should be similar to isoelectronic nitrite ion. In fact, various reactions of formate ion 
and its synthesis supported this view. 

TIF was used by Professor Sarkar for the first time to fluorinate organic compounds. 

A method was devised by him to determine the content of F in fluorinated organic 

compounds. 

SK MUKHERJEE 
Former Vice-Chancellor 

University of Calcutta & University of Kalyani 
Jodhpur Court 

332, Jodhpur Park 
Calcutta- 
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