COPERATION AND

TROUBLE SHOOTING gras o
pH INSTRUMENTATION AND CONTROLS

ISOLATE THE PROBLEM TO:

1. The ‘instrument
2., The elesctrode
3., The extension cable or elesctrade installation

INSTRUMENT CHECKOUT

A. Short the input with a shorting strap, shunt or paper clip by connecting the center
conductor to the shell of the BNC probs connection,

L.

&,

The instrumesnt should span from pH 5 to 9 when the cgalibraticn knob is turnsd from
full left to full right.
Some instruments will have a 10 turn calibraticen knob and will span from 0 to 14 gH,.
If the instrument is offset for antimony slectrodes,{Optional Feature) the span will
be below 0 to 4 or 5 pH.
Adjust the calibration knob to rsad pH 9 and turn the tempsrature knob from 0° to
100°C, The reading should change almost a full pH wunit,
If the pointer doesn't move:
a, Check the wire to the meter for a short or a2 loose Connsctlnn
b, If possible, move the instrument to see if the pointer will move. If thes pointar
is stuck, remove the meter and remove the cover. Carefully check and remove the
obstruction, The meter zero adjust may have broken and jammed the movemant;
the mechanical zero adjust is not necessary in most pH messurements,
If the metsr drifts,ls erratic or is full upscale or downscale with the BNC shortsd,
the electronics may need service. Consult your dealer or the factory.

B. Set the indicator to pH 7 with the calibration knob.

1.

2,

Rotate the sst point knob through the indicator value, There should be relay

actuation and ths lamp should go on or off, PFower at the output terminals should

also go an or off.

Gn some alder instruments ths sat point lamp will go on only above the set point.

In these instruments thers are separats output connections for alkallna and

acid feedsr.

Newer instruments have a switch on the set point circuit board to select for above

or below set point operation, These controllers have outputs labeled line and

comman.

Some instruments are wired for ‘a contact closurs only (Qptional). These will show

an open or closed measuremsent with an ohmmetsar.

Series wirsd set points (Interwired set points) (Optianal},

a2, I[n this case a secondset point will alse have an effect on set point ocutput.
The most common casse is that the first sat point has to be on and the overrange
safsty set point has to bs on.

b, With the first set point on, rotate the second set point to see if it will
control the output, Generally, the sscond set point will interrupt fsed if the
pH @oes above the sacond set.point,

ELECTRODE CHECKOUT

Tha prublems involving the pH electrode are of the two gensral types,

The elsctrode gives.2 stable rsading but doesn't respond to pH.
The elsctrode is slow to respond, drifts, has short span betwesn buffars, or cannot be
calibrated to buffer values. R

Stable pH but no response to pH buffers.
Comnect the slectrode to the meter and sat the metar to read millivolts. Immerse the elecirode
in pH 7.00 buffer solution,

a. If the reading is zero mllllvolts, there is a short in the electrodes or the cable, An
electrical short in the cable can sometimes be rtepaired. A short inside the slectrode
cannot be repaired and the electrode should bs replaced.

b. The reading is + 160 to + 180 millivolts,

This indicates that there is a crack inm the pHesensitive bulb. In combinastion slectrodes
this cannot be repaired. In a tuoc-electrods system, the glass electrode will have to
be replaced. .

c. The reading is betwsen zero and + 120 millivolts
This is caused by a crack betwsen the pH half of the elsctrode and the referemca cell in
a combination slectrode. Occasionally this type of reading will be caused by severe
contamination of the reference portion of the slectrode.The electrods will still respond
to ph changes, but the réading uill be,UFFset.

B. Unstable pH respunse.

st the meter to read pH and cycle the elactrode bestusen 4.01, 7.00 and 9.lB buffer golqtinnﬁﬂ

(over)
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Allow st least three minutes for each reading.

8. Slow .response or compressed span. ’ !
1. Dirty or contaminated glass bulb: even a fingerprint can cause this type of responss.
2. Clogged reference junction
Immarse the slectrode in filling solution and using a water bath, tempsrature-cycle
from room temparaturs to BO®C for 5 to 15 minutes, Allow the electrode to cool befors
removing from the filling solution. This works well with sealed electrodes.
b. Short span between buffers.
1. High resistance short in the electrode, cable or conmnector. Can be caused by dirt or
moisturse in the connector. This can be cleaned with alcohol.
2. Inexpensive pH meter with low input impedance.
Serfilco instruments typically have am input impedance of )} x 10-12 and can bs ussed
with almost any electrods, This type of failure is not a2 problem with cur instruments.

Orifty and Unstable readings.
‘1, Clogged reference junction (See "Slow Response™).
2, Sample of very low ionic strength.
a, Causes precipitation of silver chloride in the reference junctiomn,
b. Increases the sensitivity of the electrode to electrostatic field pick up.
3. Protein interference in the reference junction.

Cannot calibrate to buffers; Offset from 7.00

. }. Caused by contaminated reference solutioninarefillable electrode. Empty the reference

solution.. Rinse, refill and retest.

2. Using 2 millivolt meter, connect the good reference to plus and the referance under test to
minus. The voltage diffsrence between the two should be less than 10 mv and the nomipal
value would be less tham S5 mv. The same values hold true for calomel references. A
calomel reference compared to a silver chloride reference will show an offset of 44 mv,

EXTENSION CABLES AND ELECTRODE INSTALLATION

A.

B.

fxtension cable failure ' ’ :
1. The BNC shell has become grounded. There should be more than 100 megohms between the
B8NC shell and instrument and solution growund.
2, The cahle is shorted
a. There should be more than 100 megohms between the center conducifor and the shell of
the BNC connector. If a high resistance short is found, it may be caused by moisturs
in the 8NC., Clean with alcohol and retesst.
b. A low resistance short is caused by the shield coming in contact with the canter
conductor of the cable. In this case replace the cabls.

3. The cable is open and should be replaced. .
a. There should be continuiiy between the shell at one end and the shell at ths other.

b. Thers should be contiruity between the centar contacts at both ends of the cable.
Electrode Installation
1. The electrode shauld be deep enough into the solution so that both the reference and
the glass bulb are submerged. -
2. The electrode should be closa to vertical with the pH bulb down,
2. The BNC connector should be inmsulated from any elesctrical ground potential.
4. In some installations the sample selution will have to bs groundsd in order to have
accuyrate readings, and normal electrode life.

OTHER FAILURE CONDITIONS

A.

8.

The imstrument reacts when a sclenoid (not supplied) or valve turns on or off.

i, Improper grounding of the instrument or salution.

2, Low voltage to the instrument, causing the instrument to fall out of regulation.

pH measursments are not stable or controller is unable to stabilize the sample.

1. Insufficient mixing of the sample.

2. The slectrede and the neutralizer fseder azre too close together or too far apart.
Instrument calling for feed and no indication of pH change.

1., Lack of neutralizer in the supply tank,

2. Failure of the feed solenoid to open; frozen or jammed.

3. Lack of agitation in the neutralization tank, or loss of sample flou past the electrode.
4. Fuse blown at the instrument, and no voltage to the feeder.

5. Overcide switch an the instrument in the off position.

Instrumant not calling far feed and oH chanmging.

1. Soienoid or valve stuck in the opan position.

2. Imstrument relay stuck in the on pasition. .
Instrument calibrates correctly im buffers but will not read pH correctly in the sample
1. The BNC has become grounded in the electrode system,

!
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