QPERATION AND
SERVICE GLUDE
Q-7 10A

'pH RECORDER - CONTROLLER

MODEL 432 PRICE CODE NO. 56-0066

GENERAL INFORMATION

Model 432 15 a combination pH Recorder and pH Indicator controller. It is designed for controiling
the pH of waste products and recording the pH of the neutralized waste fed to 2 Sewage systam.

There are a number of options possible including high/Tow limit controls or control/alarm for the pH
megasured by the recaorder.

The controller fs dintended to turn power on or off to a pump or valve whenever the pH of the
solution being monitored exceeds a set limit. Power outputs arz available to turn on with either
increasing or decreasing pH.

A complete installation will consist of am electrode to measure the pH of the solution being
menitored. In additien, there will be the controller apnd the neutralization system. This will
consist aof a tank to hold the acid or alkaline solution. Solution flow will be controlied by a
valve or pump. This solution will be mixed with the material being controlled. The mixing is
usually dane in a tank or pit with thorough stirring. The electrcde measures the pH of this mixing
tank.

The instrument is housed in a NEMA-12Z case. Mounting lugs are oun the rear. Access to the interior
is accomplished by locosening the two knebs on the front by 3 or & turns and sliding the catches to
the right. ATl of the controls are on a panel on the inside. Across the top are set point cantrols
and space for a timer. The master power switches above the meter provide control of @ither the
mater or the recorder as Tabeled. These provide power to the amplifiers ard to the set points. The
fuses adjacent to the master switches are for the amplifiers only. Immediately abave the metar are
the electrode controls. The temperature and calibration knobs on the right are far the elactrodas
which operates the meter. The temperature and calibration knobs on the Teft are for tha eiectrode
which operates the recorder.

The set point knobs establish the pH at winich power appears at the output tarminals. Each
individual set point contral cam be adjusted to controi either acid or alkali. If a specific set
point comtreois acid, the panel light will turn on whenever the pH is above the set point and power
will appear at the terminals for that set point. I[f a specific set point cdntrols alkali, the panel
Tight will turn on whenaver the pH is below the set point and power will appear at the terminals for
that set point. ; ) '

Two set point controls are furnished as standard. One may bhe used to cantrol the neutralization
spiution while the other is used tn actuate an atarm. If the solution being controlled may swing
both acid or alkaline, two separate neutralization solutiens may be added, to control the phH within
a selected range, As an alternative, the two {imit controller can be used to add neutralfzaticon
solution at two different rates which will provide a degree of proportional contral. The lTatter
arrangement is valuable when there are large fluctuations in the amount of material to be
neutralized. If this option 15 used with & pump which has a reversible motor driven rate control, a
very wide range of neutralization solution addition rates can be accomplished while maintaining the
pH in a narrow range,

Power connections are uader a cover at the bottom of the cabinet. These connections are at labeled
locations on a terminal block.

The instrument itself consumes 20 watts of 115 volts AC power. [t will operate reliably over a
range of 100 to 130 volts. The maximum load is 5 amps resistive or a 1L/6 HP motor.

INSTALLATION -

Using the lugs on the rear, Mmouynt the instrument on & wall or panel. Bring in power through the
bottom. Connect power to the three terminals at the right end of the block marked LINE, COM, GND.
In addition to the input power terminals, there are several pairs cf terminals marked LINE & COM.
The number of pairs will depend om the number of set point controls purchased. Each set point
control applies power to the corresponding LINE OUT terminal. External devices requiring power as a
result of set point action are comnected to the set point LINE and COM terminals.

A set point may control the addition of either acid or alkali. When controlling acid addition,
power and indicator Tight will turn on when pH meter or recorder is above the set point. When
controlling alkali addition, power and indicator 1ight will turn on when the pH meter or recorder is
below the set point.

The set point logic has been preset at the factory to produce power output for aither acid or
alkaline addition. 1If the need ever arises to change the power output from acid to alkaline {or
yice versa), it can be done by the foilowing procedure:

1. Remove the two siotted screws at the top of the contrci panel aTTowinq the panel to swing
cutward.

2. located directly behind the set point contral knob is a circuit board, mounted underneath
a brackat. dn the Jlower side of the circuit board is a small toggle switch. Flip
this switch to the other side to change the power ocutput. Figure 1 on the next page
shows where the switch should be for acid addition or alkaline addition.
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Far the indicator-controller, select the optimum point for measuring the solution pH. This will be
the electrode location. [f & tank is being controlled, the electrode location must be typical of
the composition of the entire tank. If a stream s being controlled, all of the stream ur a
represenftative portion of the stream must flow past the electruode. Successful pH control will
require adequate mixing of the solution before it reaches the electrode. The addition point for the
neutratization solution must be selected to provide such mixing before the solution reaches the
electrode. For a tamnk, it is generally necessary to have a propeller type mixer or a circulating
"pump. The maximum rate at-which neutralization material cam be added will depend on the rate of
mixing.,

Mount the electrode so it will always have the glass electrode under the sclution surface at all
times. Excessive neutratization material may be injected if the electrodes are cut of tha solutian
and cannot present the correct signal to the comtrolier. Support for the electrode should be
arranged so the electrodes may be easily removed for cleaning. An extensicn cable is usually
required. Make certain the electrode connector cannot become grounded or the pH reading will nol be
correct. This camnector 1s at a sTightly different voltage from ground due to the voltage generated
by the reference electirode. Extension Cable is availtable in any Tength to 100 ft. which is the
maximum recommended. If constructed by the user, the cable should be of RB-174/0 type. If there is
a2 separate reference electrode in the system, Part No. 56-0208 Pin Jack to Pin Plug Cable is
available.

QPERATION :

Make certain all cannections are compliete for power, pump {or valve) and electrode(s]. Start the
mixer far the selution to be cantrolled and after a few minutes turn on the instrument. Set the
temperature knob to the solution temperature. Set the.pH <ontrol kneob to the pH at which the pump
or valve should turn on.

Either of the following two procedures may be used for calibrating the electirode. The voltage
produced by different electrodes at a fixed pH such as 7.00 is slightly different. Consequently,
the electrodes must be calibratad against buffer solution. One procedure s to dip the electrade
tip into the buffer and adjust the calibration knob until the meter veads the pH of the buffer. The
cther procedure is to calibrate a portable pH meter {such as Model 300 or 310) with buffer. The pH
of the solution being controlled is then measured with this meter and the calibration knob of the
controlley 1s adjusted to make the controller read the pH found with the portable meter.

When & new system is Tirst started, it will be necessary to watch the pH meter of the controller for
several cycles of the control relTay. The indicator 1ight will show when the relay fs on. The
purpese of this monitoring is to determine the correct flow rate of the neutralization solution.

The flow rate should be adjusted so the pH overshodt on either side of the control peoint is
approximately the same. This will minimize consumption of neutralization material and produce the
mest consistent pH for the effluent. In some appticatiegns, it is only necessary tu prevent the pH
from going beyond a selected 1imit. For this the flow rate of neutralization materiai may be far
more than necessary and overshoot in ome directien”is acceptabie.

Neutralization selution may be supplied from a pump or gravity fed from a tank through a solenoid
vaive. In either case, it should be postible to regulate the flow if precise contral of the pH is
desired. Many different types of metering pumps are available which have adjustable strake length,
perincd between strokes or mntor speed. If gravity feed is used, a needle valve should be rear the
selennid valve to cantrel the flow rate. Adjustabie rate solids feeders are available from several
manufacturers., [t the pump or feed mechanism requires more power Tham this instrument is capable of
handling, & heavy duty elactrical contacter will be required. A simple means of neutralizing acid
wasta is with tiquid ammonia. This may be cantrolled by a needle valve and a solenaid valve.
Another advantage of ammonia is that 1t may be possible to eliminate the neutralization tank mixer
because ammonia entering water causes turbulance.

A waste treatment system generally consists of a pit with dividers to promote mixing or a series of
pits with dividers. The first pit or section of & pit has a motor driven stirrer and an overflaw
weir to the next plt or compartments. This first pit or section must be iarge encugh to hold a
several minutes supply, at maximum rate of flow, of the matertal to be nsutralized. Ths larger the
pit the better the pH control. The next pit or baffled section forces the solution undar the
baffle. The waste than flows out of the third compartment over another weir and drops fnta the
fimal compartment or pit. The dratn Jleaves through the wall of this final compartment ar pit, The
piH controlier monitors the first pit or pit section and nevtralization material 1Is added at this
patnt. Regutatfor may require a record of the waste being discharged to the sewer. The recorder
provides this record. The electrode for the recorder should be located cloese to the peint of
discharge ta the sewer. For some appTications, a single, very large, well stirred pit is adequate
for the waste treatment system.

Design of a system to c¢ontrol the pH of a rapidly flowing stream is mare difficult. Generally, a
proportinmal neutralizer feed system is necessary. This requires a variable flow pump or moter
driven valve for a gravity system. The dual controller coption will establish high and low limits
for pH and drive the cortrol system to inject the correct neutralizer flow rate. .

The chntrol system may be tested by cperating the krobs in the following sequence. fnce the
electrodes are fn solution, adjust the set point knobs to approximately the pH of the solutian being
tested. STowly turn one of the Calibration knobs to swing the pointer of the corresponding
instrument past the set point. The valve or pump being cperated by the contreller and the pilot
light sheould turn on and off at the approprfated side of the set point far acid or alkali addition.
It may be desirable fo have feed to the control valve or pump turned off during these tests,

Continuad on next page . . . .
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ELEGTRODES

There are several types of electrodes available for the controllers and recorders. A& combinmation
electrode is generally ordered with the instrument. A combination electrode has both a glass pH
sensitive electrode and a reference eJectrode Tn one all glass unit. Separate glass and reference
electrodes are for sampies with problems such as high pressure or temperature. A combination gel
filled electrode is usually supplied since 1t does not require filling. These-are the disposable
type such as Part No. 56-0301 or 56-0305 per 8Bulletin A30QL

The glass electrode produces an output voltage dependent on the pH of the solution on the outside of
the electrode. The pH sensitive portion is a thin glass membrane with a spherical surface on the
-end of the electrode. Inside this bulb is a silTver wire coated with silver chleride and buffer
solution between the wire and the thin glass bulb. The amount of voltage praoduced depends not only
on the pH but alsc on the temperature, Electrical contact with the solutfon is through the glass
membrane which constitutes a high resistance in the order of 25 tn 100 megohms.

To complete the electrical circuit to the pH controlier, a second electrode Tt required. Both
silver chloride and calamel reference electrodes are available. CEach has certain advantages and
disadvantages. ETectrical contact from the reference electrode to the selution is through a fine
junction which will pass very little solution (see electrode specifications for filling sotution
flow rate). The Jjunction is either an asbestos fiber or ceramic rod welded into the glass. For
combination electrodes, this junction apears just above the ph bulb and on the side. For separate
reference electrodes, the junctian is on the bottom. It is important that this juction be kept
clean, otherwise the pH reading will drift. To ciean, use a wet paper towel and wipe the junction
several times. i

REFERENCE ELECTRODE

A1l reference electrodes have two openings. DOuring shipment, these cpenings are covered with a cap
or rubber sleava. Before the electrode is placed in service, both covers must be removed. A
proahlem may be encounterad in that the rubber tends to attach itself to the glass. Wet the glass
and rubber with wzter. Work the water under the rubber by lifting the edge to allow water to run
under. Once water is under the rubber, it will easily siide off.

An al) glass reference electrode should be kept filled with filling solution at Teast one inch above
the level of the salution being monitored. For accuratz readings, the flow must always be out of
the =lectrode and sample should not enter the electrede. This is more important with a silver .
chioride electrode than with a calomel electrode. Sample entering a silver chloride referénce may
cause a calibration drift of up to 0.3 pH whereas the drift of a calomel would be only 1/10th of
this. 1If the electrode is calibrated with sample on the inside, it is possible to cancel out much
of the ervor but it will veturn if conditions change,

SILVER CHLORIDE REFERENCE ELECTROOE

A silver/silver chloride electrode must be kept filled with 4M potassium chlaride saturated with
silver chicride. Do NOT use fillimg solution without silver chloride or the elactrode will be
slowly damaged.

There are several reasons for selecting a siiver ¢hloride reference. Many types will operate at a .
high temperature. Lf through poor maintenance the filling solution is aliowed to run out, there is
generally Tess problem in establishing satisfactory operation when refilled than with calomel.

CALOMEL REFERENGCE ELECTRODE

A calomel reference electrode must be kept filled with pure potassium chlaride saolution., Do NOT use
filling solution containing silver or the electrode may be permanently damaged.

There are several reasons for selecting a caltomel reference. This is the most stable type of
reference available. There is little effect of flow on the junction whereas a silver refergnce may
change its output by as much as 0.2 pH from a no flow condition to & flow rate of a few feel per
second past the junction. The presence of certain materials such as proteins or heavy metal fons
may cause significant calibration drift of a silver chloride reference but they have no effect on a
calomel reference. If a calomel reference is allowed to run dry, a bubble may enter the caiomel
cell and the electrode will cease to put out a stable signal. This bubble can onlty be removed by
puiling a vacuum on the electrode and this is a laboratary procedure.

ELECTRQDE TEMPERATURE

The pH calibration of all glass electrodes is dependent on temperature. Therefore, it is necessary
to compensate for temperature of the electrode. A Temperature contral knob is on the front panel
for this compensation. For measurements within ene pH nf the buffer and batween 10° and 40°C, the
temperature correction is below 0.1 pH. Conrsequently, for thic type of measurement, the temperature
control may be left at 25°C. For measurements at greater than one pH from the buffer and requiring
accurate results, the temperature compensation knob must he adjusted. 3Set this knaob to the
temperature of the buffer when standardizing the &lectrode.

For best accuracy, the buffer temperature and the sample temperature must be the same. One method
of accompiishing this for field work is to immerse the bottle of buffer in the sample for & few
minutes.

A1l gilass efectrodes have a temperature co-efficient propartional to the absolute temperature. The
voltage produced by the electrode is greater at higher temperatures. For example, if an electrode
is calibrated with buffer at pH 7.00 and a temperature of 25°C, each one pH change will produce an
sutput change of 59 millivelts, At 50°C, each apre pH change will produce an 2lectrode output change
of 64 millivalts. The meter Temperature knob adjusts the number of millivelts change at the input
connector required to make one pH change on meter, The instrument temperature compensation knob is
essentially a slepe control or, in electranic terms, an amplifier gain control.

HCpntinqu on next page . . . .
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It is essential that the electrodes be periodically calibrated. The freguency will depend on the
amount of 0il and suspended solids in the water being conirolled. Satisfactory electrode
performance {s dependent on good electrical contact between the electrode and the water.

Accumulated deposits on the electrode syrface can interfere with response to pH. One of the
electrode calibration procedures described in this manual under OPERATION should be used. For a new
system at first this should be daily. If it is found the calibration drift is insignificant, the
period between calibration tests may be extended.

If an electrade becomes severely fouled, it is possible that the response to pH changes will he
reduced. It may be possible to calibrate the electrode at one pH {for example 7.0) but not have a
correct reading at a pH different from the buffer. To determine whether the electrode pH response
is accurate, Tt is necessary to calibrate the electrude at least at two different pH values. This
may be done with twoe different buffer solutions. Adjust the pointer to the correct value with the
electrode in the first buffer, remove the buffer, rinse the electrode with pure water and then dip
the 2lectrode in the second buffer of different pH. The pointer should read correctly. If not
tlean the electrode, It is important that bath the glass pH sensitive bulb and the reference
junction be cleaned. Wipe thoroughly with a wet paper towel. C(lean or replace slectrade parts
until the correct response is obtained. A secondary reason for incorrect response is that the
temperature correction krob is ocut of adjustment. If the knob is set at too high a temperature, the
change in instrument reading for a change in pH will be less than should ocour.

If it is inconvenient to remove the electrode for immersion in buffer, the portable pH meter
proecedure may be used, provided there is sufficient normal swing in the water pH. Test the water pH
with the portable meter when the pH is near the set point. Later test the water pH when the pH is
as far as possible from the set point. The indicator or recorder should agree with the portable pH
meter. . i

BUFFER SOLUTION
Buffer spiutions for calibrating the electrode are available from your pH meter dealer, or may be
prepared from the instructions provided in many chemical! handbooks. For best test accuracy, the
buffer pH should be as close as possible to the sample pH. Buffer sclution pH may change with time
due to absorption of carbon dioxide. Solution stored in plastic bottles for more thar a year should
be suspect and checked against fresh buffer. Deterioration is greatest for high pH buffers such as
borate, A1l buffer solutions change pH with a change in temperature. The pH of buffer selutions
available from Serfilcoe is shown bel ; % s :

pH pH pH

Temperature pH pH pH Temperature
o 4,01 7.00 9.18 °C 4.01 7.00 9.18
phthaiate phosphate horate phthalate phosphate borate :
0 4.01 7.12 9.46 45 4.04 6.97 9.04 %
5 4.01 7.09 9.39 50 4.06 .97 9.41
10 4.00 7.06 9.33 55 4.08 .38 8.99
15 4.00 7.04 9.27 . 60 4.10 6.938 .96
20 4.30 7.02 9.22 70 4.10 6.98 -8.96
25 4.01 7.00 9.18 : 70 4.12 6.39 8.92
30 4.01 6.99 9.14 80 4.16 7.00 8.88
35 §.02 6.98 9.10 9g 4.20 7.00 8.3%
40 4.03 6.98 3.07

Sample pH will alse change with temperature depending an the composition. For accurate results, 1t
is impertant that buffer and sampie be at the same temperature. Conversely, if an accuracy of only,
0.2 pH is reguired, buffer pH drift with temperature generaily may he ignored.

MAINTENANCE . T .
?e}]fiTled electrodes do not require filling scluticen, otherwise the maintenance procedure is as

ol lows: i ’ -

At weekly intervals, the fi1l1ing solution level in the reference eiectrode should be checked. If a’
flow or immersion assembly Is being used, the filling solution level need be checked only once a
menth. If the sample is oily ar has a large amount of suspended solids, the gqlass pH bulb and the
Junttion shoutd be thoroughly wiped with a wet paper towel. :

Periodically, the temperature of the solution being neutralized should be tested to determine if the
temperature compensation knob is set correctly. The change in output voltage with change in pH is
temperature dependent for all pH electrodes., The effect is known with high accuracy and can be
accurately compensated. If the instrument is calibrated within one pH of the set point and tha
temperature does not change move than 20°C, the error from temperature will be less tham 0.1 pH.
Conseguently, for many applications careful monitoring of temperature %5 not necessary.

If the relay contacts become worn, it should be replaced. The relay i5s a standard type availahle
from several manufacturers. A replacement unit should have a 12 volt coil with at least 75 ohms
resistance. A Deltrol #101U-20068-81 is recommended. This is available from Serilco, Ltd.

If the pH set point control kneb is removed, it should be returned to a position so its calibratian
matches the meter., With the instrument turned on, turn the kneb until the relay turns an (pump or
valve operates). MWithout turning the knob shaft, loosen the knob set screw and fasten the knab in
.place with the pointer at the pH-on the meter.

Continued on next pags . « .« .
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If the temperature knob is removed, returning it te the shaft requires an electrical calibration
procedure. The temperature control knob determines the change in meter reading produced by a change
in the input valtage. To set this knob it will be necessary to have a precise 0.414 volt source.
With the instrument input shorted, set the meter toc 7.00 with the calibration knob. With +0.414
...¥olts DC injected into the BNC connector, turn the temperature control shaft until the metar reads
0.00 pH. Attach the Kknabdb so the painter indicates 25°C. _ _ T e .

TROUBLE SHOOTING : :

If the meter or recorder will not indicate the pH of the water, the first step in Tocating the
defect is to isoiate the problem to the instrument or the electrode. Disconnect the electrode BHC
and sheort circuit the instrument BNC between the center terminal and the sheil. This may be dane
with a bent paper clip or & 38315 shorting cap. With the Temperature Compensator Knob at 25°C, turn.
the Calibration Knob from one end of its travel to the gther end. The meter~pointer should move
from approximately pH 5 to pH 9. This procedure proves that the voltage levels in the instrument
are correct and the ampTifier gain is normal. Disconnect the BNC short and the metear pointer will
move. After the pointar has campleted its first sudden move, it should drift down at a rate no more
than 0.1 pH in ten seconds. This step tests the low input current of the field effect transistor.

. If the above tests are satisfactory, the defect is probably in the electrode. The alectrode may be
tested for a short with a digital voitmeter or an chmmeter with high resistance scale. The
resistance between the elactrode BNC shell and center terminal should be above 10 megohms with the
electrode ip water. TETlectrode response in two buffer solutions with different pH, will prove
whether the electrode is pH sensitive. This test may be performed with the controller meter or
recorder. : . : : T . . :

An efectrode short may be in the electrode, or in the cabie., Inspect the cable far mechanical
damage which might connect to the internal wires. Inspect the BNC connector for moisture or salt
deposits. A pH electrode has a resistance of approximateiy 30 megohms. Consequently, meisture or
salts in the cable can affect the pH signal. A moisture damaged BNC can scmetimes be repaired by
cutting off 12 inches of cable and replacing the BKC.

If the electrode is not shorted and will not respond to pH change, the junction may be clogged. Try
cleaning the jumction with sandpaper, but be careful to not scratch the pH bulb. Sgaking for one
minute in I1ye solution (i teaspoan per cup}, then inm vinegar may clean the electrade junctign. I[If
this is &n industriail electrode with replaceable junction, jJjunction replacement may correct the
prub]em

Scmetimes a new elactrode may be stored om shelf for 2 long pericd of time before installation.
Such an eiectrode may produce an erratic performance in a recorder or controller. There is a
treatmant which oftern corrects the poor electrode performance. This treatment is based on the
assumption that the poor performance is due to a clogged reference cgil junction,

The elactrode is heated to expel reference filling solution and then cooled to suck in fresh
solution. The procedure for this is to place two level teaspoons of potassium chloride reagent
crystals in i cup of distilled water. After the crystals are dissolved, place the electrode tip in
the solution to a sufficient depth to cover the reference junction. Warm the solution to between
150°F and 180°F for a period of gne hour. Allow the solution to cool siowly. Once the salution is
coel, remove the electrode. [t should be ready for use,

The abcve procedure is intended to produce a soclution of approximateiy twe molar potassaum chloride
solutlun {50% of saturated or L1453 grams per. Titer). . .

" OPTIONS: ADJUSTABLE TIMER - PRICE CODE NO. 5&—0204

This timer is intended for turning off am acid pump after a set pericd of time. The purpose is to
prevent addition of excessive acid to a system as a result of electrode failure. A pH elecfrode may
become damaged or covered with material and send incorrect pH voltage to the controller,

With the timer switch in the off position, the controller will operate in fthe normal cycle. When
the timer switch is turned on, the timer will not operate if the pH is below the set point. As soon-
as the pH exceeds the set point, the acid injection will start and the timer will start accumulating
time. If the acid injection does not stop within the time period set on the ftimer knob, the timer
will shut off the acid power. . .

The timer actuates the same relay as the pH set posnt. When the acid power is on, the alkali power -
is off. When the acid power is off, the atkali power is on. The pH set paint 1ight turns on when °
acid¢ power i3 on. Therefore the set point 1ight wil)l turn off when the time Timit has been

exceeded. The timer light turns on when the time limit has been exceeded.

The timer ig resat to time zero each time the pH goes below the set peint. If the Time limit has
been esxceeded, it will be necessary to lower the pH below the set pownt or momentarily raise ihe set
‘point above the pH to reset the timer. . .

SERAIES SET POINTS - PRICE CODE NO. 56-0203 - o

When this option is purchased with a Moedel 432, there is a control set point an the pH indicator and
alsc one on the pH recorder. The power cutputs from the indicator-contreller are narmal. A{ power
far the relay contacts of the recorder- controITer is. chtained from the relay power nutnut of the
1nd1cator controller.

Continued on next page ., ., . .
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Tnis arrangement makes it possible to use the recorder-controller as an emergency shut off. In
practice, the set point for the indicator-controller is set at the pH at which neutralizer is to be
added. The electrode for the indicator-controller i3 Tocated near the point of neutralizer .
addition. The set point of the recorder-controller is set at a pH which would cccur if too much
neutralizer were added. In a waste treatment system the recorder electrode would usually be near

the drain to the sewer. Imn a tank it couid be at any place in the tank. If the

indicator-controller failed to shut off neutralizer, the recarder-controller would do it.

Wnen alkali is used as the neutralizer, preset both set paints for alkaline additicn (see previous
pages}. GSet the indicater-contrpller (meter} set point at the pH at which addition of neutralizer

is to take place. Set the recorder-controller set point at a higher pH.

When acid is used as the neutralizer, preset both set points for alkaline addition (see previous
pages). Set the indicator-controller (meter} set paint at the pH at which addition of neutralizer
is to take place. Set the recorder-controller at a Tower pH.

Connect the control vaive or pump to the left pair of terminals labeled SERIES. These terminals
will provide power as the indicator-controller {meter} set point calls for. However, if the pH at
the recorder-controller set point is ever exceeded, power tg the control pump will turn off. This
will prevent dumping a tank of neutralizer in the eveat of electrode fatflure.

AUTOMATIC TEMPEPATURE COMPENSATOR - PRICE CODE NO. 56-0205

The automatic temperature compensator is an electronic substitute for the manual temperature
compensator control on the front panel. The compensator is a six-inch Tong probe with a i-inch NPT
coupling at the top end. It may be mounted at the end of a lergth aof i-inch pipe. The campensator
probe should be increased at Teast two inches into the water along side of the pH eiectrode. :
The cable connectar should be plugged into the Jack adjacent to the electrode connector inside the
instrument. When this iz done, a switch inside the jack automatically disconnects the temperature
compensator contral an the front panel. Once the electrode has been calibrated with the electrode
calibration knob, thea automatic compensator will correct for temperature of the water.

ANTIMONY OFFSET OPTION

The jnstrument iz offset approximately 400 mv in order to compensate for the output af an Antimany
electrode. The Antimony slectrode is useful where there are chemicals that would damage the
standard glass alectroda. Instruments equipped with the Antimeny offset option will span from pH 1
to pH 5 against a sharted input.

_DUAL RATE ALKALI GONTROL N
In applications where the normal amount of acid waste is only a few percent of the peak rate, 1t may
be difficult to contral the pH in a narrow range. The dual rate control will actuats itwo vaives or
pumps for alkali feed. One of the two feed rates (marked A) is adjusted to a low rate for the
normal acid waste rate. The second feed (marked B8} is set at a high rate to control the high acid
waste rate. If the system has a saries control from the recorder, this will be marked high safety.
Power will appear at the carresponding cutput whenever the pH is below the knob setting of a pH set
puint. The high flow and low flow feeds are controlled by the meter. The high safety s controlled
by the recorder. . :

Adjust the high safety set point knob to a pH just above the highest normally expected at the
recorder electraode. Adjust the low flow set point knob to a pH at which pH control s to be
started, Adjust the high flow set point knob 0.5 to 1.5 pH below the low flow knob value. Turn on
the system during a period of normal acid waste flow rate. Adjust the alkali flow rate o turn on
for 20 to 50% of the time. If the alkali flow rate can be maintained in this range, there will be a
minimum chanrge in the pH.

During a peried of high acid rate adjust the alkali high flow rate to prevent the pH at the recorder
electrode from going below a permissable level. Try to minimize the alkali high flow rate to
prevent waste and reduce the maximum pH at the recorder electrede.

INSTALLATION

Follow the normal installation instructions for the instrument. Since the system is designed for
controliing alkali feed, there are no power terminals for acid. Connect the valve or pump fo the
terminals marked Set A and Set B. Set A will be for the low flow rate. 3et 8 will be foar the high
flow rate,

SINGLE ELEGTRODE MODEL 432 . :
This instrument differs from a standard Model 432 in that there is only ane pH sensar electrode for
both the pH meter and the pH recerder. While the recorder provides a chart record of the pH, the
meter provides a large scale for easy viewing. Both set point controls receive the same signal as
the meter and recarder. Please keep this diffference in mind when reading the remainder of this
manual . .

F.0.B. Glenview, lilinois
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