CHAPTER 2

Chemicals, Apparatus, and Unit
Operations of Analytical
Chemistry
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Mechanical Analytical Balance

FIGURE 2-4 Equal-long-arm nineteenth-
century balance. [Reproduced from Fresenius’

X XXXX g Quantitative Chemical Analysis, 2nd American ed.,
1881

Harris, Quantitative Chemical Analysis, 8e
© 2011 W. H. Freeman
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— ; FIGURE 2-5 Single-pan mechanical balance
Balance pan 0 factured up to the 1980s.

Harris, Quantitative Chemical Analysis, 8e
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. . FIGURE 2-3 Electronic analytical balance
Semi-Electronic meastrres mass down to 0.1 mg. (Courtesy Fisher
Ana]ytica] Balance Scientific, Pittsburgh, PA]
Harris, Quantitative Chemical Analysis, 8e
© 2011 W. H. Freeman

How does an modern electronic analytical
balance work?
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* 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
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A desiccator is a device for

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
Base holes to accommodate
-’ weighing bottles or
crucibles,
Desiccant V
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Top  drying substances or objects.
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Drying Agents;

Conc. H,SO,
Silica gel

CaCl,

L. CaSO, (“Drierite”)
FIGURE 2-21 (q) Ordinary desiccator. (b) Vacuum desiccator NaZSO4 (1 OHZO)

that can be evacuated through the side arm at the top and then
sealed by rotating the joint containing the side arm. Drying is
more efficient at low pressure. [Courtesy A. H. Thomas Co,,
Philadelphia, PA]

Harris, Quantitative Chemical Analysis, 8e C olor Indicator
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Photo of desiccator containing
weighing bottles with dry solids
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Watchglass Bent glass hook

\ / Arrangement for the

@ & i Y drying of samples.
—— ? ~J It shows the recommended
way to dry a sample. The
weighing bottle is contained in
. M\ a labeled beaker with a ribbed
cover glass.
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J
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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.

©2004 Thomson - Brooks/Cole Fig 2-10, p.32

12




Trap
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Fig 2-16, p.39
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FIGURE 2-14 (a) Transfer pipet and (b) measuring (Mohr) pipet. [Courtesy A. H. Thomas Co,, Philadelphia, PA]

Harris, Quantitative Chemical Analysis, 8e
© 2011 W. H. Freeman
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rings
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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Fig 2-22d, p.45
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Should the last drop be blown out?--Depends

TABLE 2-2

Characteristics of Pipets

Type of Available

Name Calibration® __ Function m ‘Type of Drainage
Volumetric ™ Delivery of fixed volume Free
Mohr ™ Delivery of variable volume 1-25 br calibration line
Serological ™ Delivery of variable volume 0.1-10 Blow out last drop?
Serological ™ Delivery of variable volume 0.1-10 To lower calibration line
Ostwald-Folin ™ Delivery of fixed volume 05-10 Blow out last drop¥
Lambda TG Containment of fixed volume 0001-2 Wash out with suitable solvent
Lambda ™ Delivery of fixed volume 00012 Blow out last drop*
Eppendorf ™ Delivery of variable or fixed volume 0001-1 Tip emptied by air displacement
*TD, to deliver; TC, to contain

+A frosted ring near the top of pipets indicates that the last drop is to be blown out.
T —

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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3 not stick to
2 the plastic
Z
7%%*\ material?
= (e.g., Teflon?)

Bottom line: Read the manual, consult the technical
support of the manufacture, or calibrate yourself.
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2NaOH + SiO, «—» Na,SiO; + H,0

Stopcocks

(Water glass/liquid glass)
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Level of
meniscus
XX.XX mL
Stopcock
Fig 2-21, p.44
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©2004 Thomson - Brooks/Cole Fig 2-22a, p45
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Fig 2-22b, p.45
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TABLE 2-3
Volume Occupied by 1.000 g of Water Weighed in Air
Against Stainless Steel Weights*

Volume, ml
Corrected to
Temperature, 7, °C ALT 20°C
10 1.0013 1.0016
11 1.0014 1.0016
12 1.0015 1.0017
13 1.0016 1.0018
14 1.0018 1.0019
15 1.0019 1.0020
16 1.0021 1.0022
17 1.0022 1.0023
18 1.0024 1.0025
19 1.0026 1.0026
20 1.0028 1.0028
21 1.0030 1.0030
2 1.0033 1.0032
23 1.0035 1.0034
24 1.0037 1.0036
25 1.0040 1.0037
26 1.0043 1.0041
27 1.0045 1.0043
28 1.0048 1.0046
29 1.0051 1.0048
30 1.0054 1.0052

*Corrections for buoyan
volume have been applied.

(stainless steel weights) and change in container

2004 Thomson - Brooks/Cole

Table 2-3, p.49
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