History and Development of Science
N Developmﬂﬁﬁ&iﬁnwyc;lr%?sﬁwal OQnYaboratories.

An overview of key milestones, innovations, aping mod

1. Early Foundations (Antiquity — 17th?c.)

Period Major Contributions Significance
Ancient Egypt & . . First controlled environments
_ Simple glass vessels, crucibles, and early _ )
Mesopotamia (?3000 _ for heating and holding
metallurgical furnaces
?BC) substances.

) _ ) Enabled more precise
Classical Greece & Glass blowing (1st?c.?AD), alembic for ) _ o
manipulation of liquids and

Rome distillation, basic balances
measurement of mass.
_ Alchemical apparatus (e.g., retorts, Integrated theory with

Islamic Golden Age _ ) ) _

sublimators), early microscopes, practice; laid groundwork for
(8th—13th?c.) _ _ _ _

systematic experimentation modern chemistry.

Development of the scientific method, Shift from speculative to

Renaissance ) . o .
£ improved lenses, and the first compound empirical science; enhanced

urope : . . .
microscopes (Zacharias Janssen, 1590s) observation of micro?world.

. . Introduced controlled
17th?c. — Robert Air pump (1659), vacuum experiments, o
atmospheres and quantitative
Boyle Boyle’s law
gas laws.

2. The Age of Standardization (18th — 19th?c.)

_ Impact on Laboratory
Innovation Date ]
Practice

. o Mass measurement to 0.1?
Analytical Balance (precision o _
_ 1760s (Johann Christian Schubart) mg, essential for
mechanical) o ,
quantitative chemistry.

Uniform temperature scale;
Thermometer _ _ )
o 1742 (Anders Celsius) later refined with mercury
Standardization

and glass.
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Innovation

Bunsen Burner

Glassware Standardization

(e.g., volumetric flasks,
pipettes)

Spectroscopy Beginnings
(Fraunhofer lines)

Impact on Laboratory

Laboratory Technology eracice

Safe, adjustable flame;
1855 (Robert Bunsen) became the universal heat

source.

Reproducible solution
Mid?1800s preparation; facilitated

analytical chemistry.

First use of light for
1814 _ o
elemental identification.

Enabled controlled electrical

Electrochemistry Apparatus

(Voltaic pile, 1800)

experiments, paving the way for
modern electrochemical cells.

3. Industrial Revolution & the Rise of Specialized
Instruments (Late 19°th?— Early 20*"th?c.)

Technology

Centrifuge (rotor design)

X?ray Diffraction (XRD)

Mass Spectrometer

Electrophoresis

Atomic Absorption
Spectroscopy (AAS)
Vacuum Pumps (Rotary &
Diffusion)

Year(s) Laboratory Role
1869 (Theodor Separation of particles by density; crucial for
Svedberg) biochemistry.
1912 (W. Lawrence Structural analysis of crystals; foundation for
Bragg) material science.
1912 (J.J. Identification of atomic/molecular masses; later
Thomson) refined for organic analysis.

o Separation of proteins and nucleic acids;
1930s (Tiselius) o _
standard in biochemistry.

Trace metal quantification; widely used in
1955 (Alan Walsh) )
environmental labs.

Creation of high?vacuum environments for
1900s-1930s , o N
electron microscopy, thin?film deposition.
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