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CHAPTER I - I NTRODUCTION t o CHE?JICAL Al':ALYSIS 

a . Definition 
b • . I mportance 
c. History 
d • . Prog r e ss 
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details of work and learning of a wide variety of analytical methods, it 

includes an appreciation of the fact that there is always a best way for 

doing anything, in the laboratory or out of it, and there is always a reason. 

The true scientist does not look upon nature's scheme as a haphazard jumble 

of facts and principles working to no definite end, but as a complicated 

system of definite laws, all susceptible to study end understanding. There 

is no better place than quantitative analysis laboratory for the cultivation 

of the passion to know end understand; end the student will later recognize 

the fact that knowledge of quantitative technique is applicable to laborator 

research in all fields of experimental science."(4). 

c. The history of analysis has no significant landmarks. According to 

Janneke (5) Lavoisier, one of the phlogistoniste, is credited with being 

the father of quantitative analysis because of the fact that he employed 

the balance as a tool in hie experiments. "The development of the ice cal­

orimeter by Lavoisier and LaPlace, Dalton's Atomic Theory, Avagadro 1 s hypoth l 
sis concerning the numbers of particles of gases in given volumes, and Davy 1J 
experiments in electrolysis resulting in the discovery of the alkali and 

alkaline earth metals gave proof of auantitative investigations. It was 

not aong before Berzeliue seriously challenged Lavoisier's title as the 

father of quantitative analysis. "(5) He repeated the work and extended 

the laws of Dalton to organic compounds. He discovered several elements 

and their atomic weighte.(51) Robert Boyle is said to have coined the name 

of chemical quantitative analysis but few would contend that he invented 

the science.(6) "Gravimetric analytical methode were highly developed and 
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the most commonly relied upon by the analtycial chemist prior to 1876 ••• th, 

J.Lawrence Smith method for decomposing silicates determining alkaliee, whic is still 







11 

CHA PTER II ,;,. SELECTION of PROBLEM 

a. Purpose 
b . J ustification 
c . Scope 



























CHAPTER IV - CRITERIA USED to SELECT the MATERIAL USED 
in QUANTITATIVE ANALYSIS LABORATORY COURSE 

24 

















CHAPTER V - ANALYSIS of STUDENT 1 S INTERESTS as 
SUGGESTED BY RESEARCH IN LITERATURE 

32 



















microscope, electron and x-ray diffraction equipment, cell systems for 

potential measurements, and even, as Dr. Clarke remarks, "medieval history 

if it will solve the problem11 • It is not in industry alone that such 

demands are made on t he chemist. Industry is inclined to demand, and in 

terms of its demands one can say that the competent analyst should be 

familiar with all the chemistry of inorganic and organic substances. He 

should be able to apply with the skill of an expert, the technique of all 

ordinary analyses, whether it be the analys is of a silicate rock or the 

analysis of an organic compound. Another important phase of quantitative 

analysis which industry calls essential and with which the student never 

comes into direct contact, is sampling. nprobably the most i mportant problem 

before the modern industrial analyst, after deciding upon a plan of action, 

is to isolate from the complex material a srunple suitable for straight­

forward analytical attack. Analytical chemists fresh out of school seldom 

have any consciousness of the fact that the preparation of the sample far 

analysis is often a major part of the job, because their college 1..rork deals 

almost exclusively with the analysis of pure substances". (23) 

Perhaps the candidate for the job will be more confident if he has this 

kno-v1ledge at hand. Hore than a smattering knowledge of a determination is 

necessary. Practicality seems to be the idea which industry has in vie-vr . 

Industry expects the candidate to have ingenuity, originalityJ and initiative 

sufficient to carry over his training from the basic experiments to the 

1-10rk they put out for him to do:. 11. person in the industrial laboratory 

is doing the same basic 1.rork the s tudent supposedly does in college but 

applies it in many more ways. He is not static in one corner of the 

laboratory. He does not run volumetric and gravimetric analyses from day to 



day. He is expected to have a working knot-rledge of all the principles and 

hence apply them to any type of industrial ivork . In this author 1 s survey 

one school does offer industrial products for student analysis. 

CHEMICAL ENGTIIJEERING 

IIv.IPORTANCE OF ANALYS IS IN ENGINEERING: 

Chemical Engineering is work involving the unit operations in the pilot 

plant development and plant operation of a process, and in the design of 

chemical engineering equipment. (2) In other words, the chemical engineer 

takes the work from the research chemist with refinements, designs the 

equipment needed for production and starts the production of the chemical 

for the company. The positions into which the chemical engineer enters can 

be summarized as follows: (2) technical sales and service, research on 

unit operations, design of chemical equipment and chemical plants, pilot 

plant development and operations that the engineer will come into contact 

with quantitat ive analysis. Therefore, he needs to be trained, not only in 

engineering problems but chemical problems as well . They are very closely 

allied but the engineering training is certainly not essential to a research 

chemist, so the chemistry courses for these engineers must be chosen with 

that in mind. The principles of the chemistry itself are the same in any 

course but the material chosen needs variation. Says viarner, (35) although 

the two professions are closely related and a person may migrate from one 

profession to the other in the course of his career, it still is a practical 

act that the initial positions \,Thich graduates of a good chemistry depart­

ent are best prepared to enter are, in the main, different from those for 


































































































































































