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most science departments, the actual
eost is much less). Full seale read-
ings on a 10 mv recorder vary from
1.4°C to at least 13°C' and are linear
with temperature as shown in Fig-
ure 2 thus making calibration casy,
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Figume 2, A, 12° range, 1.4 volts; B,

3° range, 1.4 wolts; C, 1.4° range, 7
volts.
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I'gore 3, Cireuit diagram of thermo-
metrie titrator.

The eireunit is shown in Figure 3
as it is aetnally laid out with com-
ponent vahies given in Table 1. Mer-
cury cells of 1.4 volts, 14 watt 10%
carbon resistors and ordinary varia-
ble resistors are used. The apparatus

Tanie 1. Components

R, 82K R, 20 ohm
R, 10K R, 47K
R, 5K R, 25M
R, 100 ohm

S — Rotary switeh, 12 positions
J — Phone plug

is housed in g T-x Tlhx 2- inch
aluminnm box with its top eut out
and replaced with 34 inch plexiglass
s0 that students can see the varlous
components. The ftwo arms of the
bridge and the voltage circuit are
cach of a dilferent color wire for
casy cirenit fracing.

Thermistor registanee on the usual
Wheatstone bridge iy effectively lin-
sdar over temperature ranges of about
17, but beyond that nonlinearity
results. To extend the linear range,
the enrrent iz made more constant
by placing much larger resistances

" in the upper arms of the Wheatstone

bridge than in the lower arms. Also,
the thermistor iy shunted by R,

A Fenwall 15K glass probe therm-
istor is gemented with epoxy into a
glass tube, and the leads are length-
ened to extend from the tubing and
connecled with alligator clips to a
dack. A 10 mv recorder gives a full
seale reading of 1.4°C using 7 volis
aeross the bridge. Temperature span
can be adjusted to any value greater
than 1.4°C by varying R..

Heveral 109 carbon resistors are
placed in series so that their re-
sistances are equal to that of the
thermistor at soveral temperatures
around 25°C. Tho resistors are then
calibrated in terms of temporature
against a thermometer which reads
to 0.02°(C. These resistors are here-
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after used for ecalibration instead
of a thermometer,

To use the thermistor bridge, ihe
bridge is balanced with the thermis-
tor in place at the begiuning of the
temperature range to be used. The
alligator elips arve detached from the
thermistor and attached first to one
calibration resistor of known tom-
perature eguivalent and then an-
other meanwhile changing the valuc
of R, until a suitable temperature
span iy obtained. The clips are reat-
tached to the thermizstor and the
bridge is set Lo work, _

The titrant is delivered from a
Mariotte bottle with a 220 mm picee
of broken thermometer tubing used
as capillary to give a constant de-
livery rate of (.45 0.02 ml/min,
The adiabatic titration ecll consists
of a drinking glass with a polyyty-
rene insulator (as nsed for kecping
drinks cold) inside a ome liter heaker
with vermiculite as additional insi-
lating material. A cork stopper has
three holes to admit the baret iip,
thermistor and thermometer swhen
used for calibration; all three arve
positioned just below the surface of
the liguid. A mapgnetic stirrer op-
erating about 360 r.pm. iy used fo
agitate the solution.

An example of the resnlts which
have been obtained is the titration
of 100 ml of 0.050M hydrochlorie
acid with 1.00M sodinm hydroxide,
Tive determinations gave # value of
0.0050° 0,0003 mole of base.

The scnsitivity of this bridge
eould be incrcased in several wayvs:
a more sensitive recorder, a thermis-
tor of highor resistance and a high-
er voltage across the bridee.
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