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ABSTRACT

A simple and convenient device for deflection-type direct reading the variations in electrolytic
conductance is described and applied to the analysis of sulfur by combustion-H,Q; oxidation
method. The apparatus consisted of a high resistance-ratio bridge in which the other adjacent
arms are the differential cells. By adopting unusually high a-c voltage source for the bridge
excitation, the a-c method for unbalanced bridge is established, decreased sensitivity owing to
reduced bridge factor, 0.01, is overcome and also the absolute sensitivity and linearity are greatly
improved. Over 50% variations in impedance of the balanced cell, within 19 deviation from the
linearity can be attained with a volt (rms) order of output which was detected directly with
VTVM without further amplification. Analysis of the bridge shows that these useful
features are natural result of the constant current character of the high source impedance
generator and the performance of the device agreed with the theoretical predictions.

A standard procedure for the rapid analysis of sulfur using the bridge is also given, the analytical
accuracy was approximately 1%, A determination takes not more than 5 minutes.
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Fig. 1. Unbalanced deflectfon type bridge circuft

R,R:. I megohms, 14,1 w

R7,Rs. 1 megohms, ganged variable

R.,R,.. 4. 99 megohms 1 w

Rg,Ri0. 250K ohms

Rs,Rs. 10.5 megohms ! w

R, 300K ohms Helipot

8. S.P.S.T. toggle switch

S;. double sections, 4 position, nonshorting.
ceramic rotary switch

T,. 1430V, 15mA, plate power transformer,
N.X.T.C. No. 21578

P,. Ne 51 pilot lamp

R,:. 68k ohms, 1/2 W.

C. Cells

D. Detector with input impedance Z.
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SCALE : LA
2. Cells for the direct conductometric de-
termination of sulfur. Left compartment
is active and for absorption, the right
one is dummy cell.
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TABLE 1. Some Representative Features of the High Source Unbalanced A.C, Bridge Compared with

Conventional Wheatstone Bridge.*

High Source New Bridge

Conventional Bridge

Generator(volts) over 108 11010

Arm relation Zy, ZopZy, s Zy=Zy=Zs=24=2,
Bridge factor, F 10-2 1

Sensitivity coefficient,s® 10 less than 10/4
Non-linearity factor, K 1/Z4(10-8) 1/Z
Linearity range(%)® 50 2

Output impedance® (Ohm) 108 Zy

*For the generality, the arms are expressed by Z, numbered clockwisely from R, arm (fig.1). The
listed figures represent the order of magnitude and the unbalanced characteristics in the convent-
ional bridge column refer to D.C. method,

a) S is understood from the relation, the unbalanced output voltage AV=SAZ/Z°, where AZ/Z° is
the fractional change of the active arm from its balanced value Z° and the fraction is refered as
linearity ran:ge, in percent, where the deviation from linearity would be within 1%.

b) Thevenin’s equivalent output impedance of the bridge‘. .
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