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[57] ABSTRACT 

Solid impurities that accumulate on the mercury drop 
ping electrode of a polarographic analyzer are periodi 
cally dissolved by washing with a suitable solvent at 
prescribed intervals such intervals are chosen to be 
less than the time necessary for such accumulation to 
become sufficient to adversely affect the polaro 
graphic current during the continuous measurement, 
in the analyzer, of a test liquid containing such impuri 
ties. The solvent is introduced into the analyzer 
through an input port separate from that used to intro 
duce the test liquid. The washing is accomplished by 
flowing the solvent over the electrode without immers 
ing it in the solvent. 

2 Claims, 1 Drawing Figure 
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APPARATUS FOR CLEANING A 
MERCURY-DROPPING ELECTRODE A 

THROUGH-FLOW POLAROGR-APHIC’ANALYZER 

BACKGROUND OF THE INVENTION 

A useful tool for the industrial measurement of con 
tinuous liquid chemical reactions is a polarographic an 
alyzer, which measures the parameters of an electro 
lyzed test liquid to obtain quantities from which suit 
able voltage-current response curves can be derived. In 
the through-?ow type of such analyzer in which the re 
action takes place in a separate chamber, the resulting 
test liquid is pumped into the analyzer for measure 
ment. Such liquid may typically comprise a solution or ' 
suspension having solid impurities therein. 
The test liquid from the reaction chamber is intro 

duced through a ?rst input port of the analyzer into a 
measuring space in which a mercury-dropping elec 
trode is situated. The electrode introduces mercury 
into the test liquid to electrolyze the liquid and thereby 
to facilitate the electrical sensing (e.g., temperature, 
pH, etc.) necessary to derive the required curves. 
One disadvantage of such analyzers of this type is 

that when the test liquid is continually introduced into 
the measuring space, the solid impurities contained in 
the liquid accumulate on the mercury-dropping elec 
trode and cause a progressive increase in its electrical 
resistance. This in turn decreases the current ?ow 
through the electrolyzed liquid and impairs the func 
tion of the analyzer. 

In order to remove such accumulation, it has been 
necessary in the past to stop reaction and measuring 
process for signi?cant times to gain physical access to 
the mercury~dropping electrode for purposes of clean 
ing, or, alternatively for purposes of disassembly and 
replacement. The signi?cant down time of the appara 
tus necessary to accomplish such cleaning or replace 
ment can be particularly deleterious in the common 
case where the mercury-dropping electrode itself is 
used as a sensing electrode. 

SUMMARY OF THE INVENTION 

An improved cleaning technique which dissolves 
such solid impurities on the mercury-dropping elec 
trode and which does not require the stoppage of the 
reaction-measurement process for long periods is ac 
complished by the apparatus and method of the present 
invention. A second input port is provided in the analy‘ 
zer for introducing a suitable solvent into the measur 
ing space to expose the electrode thereto. The solvent 
is introduced at periodic intervals smaller than the 
elapsed time necessary for the accumulated solid impu 
rities to cause a predetermined increase in the resis 
tance of the electrode. 

In the arrangement of the invention, the electrode is 
vertically located above the over?ow to prevent im 
mersion and the solvent is ?owed over the electrode. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention will be further set forth in the follow 
ing detailed description taken in conjunction with the 
appended drawing, in which: 
The sole FIGURE is a pictorial representation of a 

through-?ow polarographic analyzer having facilities 
for periodically ?owing a solvent for solid impurities 
over the mercury-dropping electrode while the latter is 
maintained above the over?ow level in the analyzer. 

20 

25 

35 

45 

55 

60 

65 

2 

DETAILED DESCRIPTION 

Referring to the drawing a through-?ow polaro 
graphic analyzer designated generally at 21 is adapted 
in a conventional manner to measure speci?ed charac 
teristics of a test liquid. The liquid is introduced into a 
?rst input port 22 from a suitable reaction chamber 
(not shown). The port 22 communicates, within the an 
alyzer, with a measuring space 4 in which a conven 
tional mercury-dropping electrode 3 is situated. In a 
manner familiar to those skilled in the art, mercury 
from the electrode 3 is dropped through the test liquid 
in the space 4 to effectively electrolyze the liquid for 
electrical sensing. The liquid is withdrawn from the 
measuring space through an output port designated 
generally at 23. The port 23 includes an over?ow 5 dis 
posed at a vertical level indicated by the dotted line. 
The mercury accumulates in a pool 14 at the bottom of 
the measuring space 4, and such mercury may be with 
drawn through a second over?ow 16. 
The continuous introduction of the test liquid into 

the measuring space via the port 22 causes the solid im 
purities in such liquid to accumulate on the mercury 
emitting mouth of the electrode 3. The buildup of such 
accumulation progressively restricts the drop size of 
the emitted mercury and increases the electrical resis 
tance of the electrode, thereby deleteriously affecting 
the current through the electrolyzed test liquid. 

In accordance with the illustrative arrangement of 
the invention, there is provided a second input port 24 
through which a solvent, suitable for dissolving the 
solid impurities that collect on the electrode 3, is con 
tinually introduced to the electrode 3 mouth space 
through a tube 1. In the arrangement shown the elec 
trode 3 is positioned in the measuring space 4 above 
the level of over?ow 5. A constricted end 2 of the tube 
1 terminates adjacent and above the electrode 3 to ?ow 
the solvent over the electrode at periodic intervals. 
With this arrangement, the electrode 3 may be cleaned 
without the necessity of immersion in the solvent. 
The advantage of the arrangement of the invention 

over the prior art is that the introduction of the solvent 
and the washing of the electrode with such solvent may 
be done without the necessity of stopping this reaction 
measurement process for the long intervals necessary 
to manually clean and dry, or alternatively disassemble 
and replace, the electrode 3. 
The nature of the solvent is of course determined by 

the character of the impurity to be dissolved for exam 
ple, when the impurities are resinous compounds such 
as dyestuffs which represent the reaction products of a 
decomposition of diazo-compounds, sulfuric acid is a 
suitable solvent. 

In the foregoing, the invention has been described in 
connection with preferred arrangements thereof. Many 
variations and modi?cations will now occur to those 
skilled in the art. It is accordingly desired that the scope 
of the appended claims not be limited to the speci?c 
disclosure herein contained. 
What is claimed is: 
1. In a polarographic analyzer including a ?rst input 

port, an output port having an over?ow port at a first 
vertical level within the analyzer, a measuring space de 
?ned between the ?rst input port and the output port, 
means for introducing into the ?rst input port a test liq 
uid having solid impurities therein, and electrode 
means disposed in the measuring space for dropping 
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mercury through the test liquid introduced into the ?rst 
input port, the improvement which comprises: 
means including a second input port for introducing 

into the measuring space a solvent for the solid im 
purities; and 

means for positioning the electrode means within the 
measuring space to expose the electrode means to 
the solvent introduced through the second input 
port to dissolve solid impurities that accumulate on 
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the electrode means, the solvent ?owing over the 
electrode without immersing the electrode in the 
solvent. ' i 

2. An analyzer as defined inclaim l, in which the po 
sitioning means vertically locates the electrode means 
above the overflow port, and the introducing means 
comprises means for ?owing the solvent over the elec 


