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CHAPTER 2

Chemicals, Apparatus, and Unit 
Operations of Analytical 

Chemistry

Mechanical Analytical Balance

x.xxxx g
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Semi-Electronic
Analytical Balance

How does an modern electronic analytical 
balance work?

cylindrical 
magnet

Pan on
hollow metal 

cylinder 

photocell

• current keeping the pan in the null position is directly 
proportional to the sample’s mass.

Fig 2-CO, p.20
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Typical Weighing Bottles

For 
hygroscopic 
solid and 
noncorrosive 
and relatively 
nonvolatile 
liquid transfer

A desiccator is a device for 
drying substances or objects.

Components of a typical 
desiccator. The base 
contains a chemical 
drying agent, which is 
usually covered with a 
wire screen and a 
porcelain plate with 
holes to accommodate 
weighing bottles or 
crucibles, 

Drying Agents;

Conc. H2SO4

Silica gel
CaCl2
CaSO4 (“Drierite”)
Na2SO4 (10H2O)

Color Indicator

2 22H O 6H O
2 2 2 2 6 2CoCl CoCl 2H O Co(H O) Cl

                         Blue purple pink

 

 


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Photo of desiccator containing 
weighing bottles with dry solids 

It shows the recommended 
way to dry a sample. The 
weighing bottle is contained in 
a labeled beaker with a ribbed 
cover glass. 

Arrangement for the 
drying of samples.

Fig 2-10, p.32

Quantitative transfer of 
solid sample. Note the 
use of tongs to hold 
the weighing bottle 
and a paper strip to 
hold the cap to avoid 
contact between glass 
and skin.
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Fig 2-16, p.39

Typical pipets:
(a) volumetric pipet,

(b) Mohr pipet,
(c) serological pipet,

(d) Eppendorf 
micropipet,

(e) Ostwald-Folin pipet, 
(f) lambda pipet.
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Serological Pipet

Frosted ring

“10 mL in 2/10” 
10 mL

10 mL
(0  )

(10  0)

0  8 

(2 mL?)

Fig 2-22d, p.45

TD
TC

TD

“TD”—to deliver 
“TC”—to contain

Should the last drop be blown out?--Depends

Use of Volumetric Pipettes
To deliver, allow the liquid to drain for 5 to 10 seconds after 
the liquid is vertically dispensed.  Do not blow out.  Touch 
the pipet tip to the side of the receiving container.
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Reagents are 
not stick to 
the plastic 
material?
(e.g., Teflon?) 

Bottom line: Read the manual, consult the technical 
support of the manufacture, or calibrate yourself.

Fig 2-18b, p.42
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Stopcocks

Air
bubble

2NaOH + SiO2 «→» Na2SiO3 + H2O

(Water glass/liquid glass)

Fig 2-21, p.44

xx.xx mL

Fig 2-22a, p.45
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Fig 2-22b, p.45

Table 2-3, p.49
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