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I.   INTRODUCTION

Thank you for select�ng the feature-packed TechPro II™, one of the 
Myron L Company’s latest in an increasing line of instruments utilizing 
advanced m�croprocessor-based c�rcu�try and SMT manufactur�ng 
processes. Th�s c�rcu�try makes the �nstrument extremely accurate, 
rel�able and very easy to use. 

The TechPro II �ncorporates several new features �nclud�ng: waterproof 
enclosure, keypad cal�brat�on, FULL 4 d�g�t LCD, the add�t�on of a 20 
locat�on memory storage, and enhanced performance to name just some 
of the �mprovements. Add�t�onally, “sal�n�ty” un�ts may be selected. See 
Features and Specifications on pages 2 & 3.

For your conven�ence, on the bottom s�de of your TechPro II �s a br�ef 
set of �nstruct�ons.

Spec�al note ... For the TPH1 & TP1 models, conductivity and TDS 
requ�re mathemat�cal correct�on to 25°C values (ref. Temperature 
Compensat�on, pg. 27). On the left of the TechPro II’s liquid crystal 
d�splay �s shown an �nd�cator of the salt solut�on character�st�c used to 
model temperature compensat�on (Tempco) of conduct�v�ty and �ts TDS 
convers�on. The �nd�cator may be KCl, NaCl, or 442™. Select�on affects 
the temperature correct�on of conduct�v�ty, and the calculat�on of TDS 
from compensated conduct�v�ty (ref. Conduct�v�ty Convers�on to Total 
Dissolved Solids (TDS), pg. 30). 

The select�on can affect the reported conduct�v�ty of hot or cold solut�ons, 
and w�ll change the reported TDS of a solut�on. Generally, us�ng KCl 
for conduct�v�ty, and 442 (Natural Water character�st�c) for TDS w�ll 
reflect present industry practice for standardization. This is how your 
�nstrument, as sh�pped from the factory, �s set to operate. For use �n sea 
water desal�nat�on for example, both the CONDuct�v�ty and TDS may 
eas�ly be changed to NaCl. 
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II. FEATURES and SPECIFICATIONS

 A.  Features
• Ranges:
  Conductivity/TDS — 0-20,000 µS/ppm (TPH1 & TP1)
  pH — 0-14 (TPH1 & TH1)
•   Super�or resolut�on four (4) d�g�t LCD.
•   Conduct�v�ty/TDS accuracy of ±1% of read�ng
• pH accuracy of ± .01 pH units (TPH1 & TH1)
•   All electrodes are �nternal for max�mum protect�on
•   Waterproof to 1 meter/3 feet
• Memory storage (20 read�ngs)
•   Autoranging Conductivity/TDS (TPH1 & TP1)
• Easy keypad cal�brat�on
•   Prompts for simple pH calibration (TPH1 & TH1).
•   Factory cal�brat�ons stored �n m�croprocessor
•   User selectable Conductivity/TDS modes (TPH1 & TP1)
•   3 “User Selectable” solution conversions (tempcos) (TPH1 & TP1)
• User Selectable “Salinity” units (TPH1 & TP1)
• Temperature accuracy of ±0.1°C/F
• Automat�c Temperature Compensat�on to 25°C
• Temperature Compensat�on d�sable feature

 B.  General Specifications
D�splay     4 D�g�t LCD
D�mens�ons (LxWxH)       196 x 68 x 64 mm  
     7.7 x 2.7 x 2.5 �n.
Weight         320 g/11.2 oz.
Case Mater�al        ABS
Cond/TDS Cell Mater�al       ABS 
Cond/TDS Electrodes   316 Stainless Steel
Cond/TDS Cell Capacity      5 ml/0.2 oz.
pH Sensor Well Capacity      1,2 ml/0.04 oz. (TPH1 & TH1)
Power         9V Alkal�ne Battery
Battery L�fe        >100 Hours/5000 Read�ngs
Operating/Storage Temperature    0-55°C/32-132°F
Protect�on Rat�ngs       IP67/NEMA 6
     (waterproof to 1 meter/3 feet)

Add�t�onal �nformat�on �s ava�lable on our webs�te at:
www.myronl.com
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 C.  Specification Chart 

pH  
(TPH1 
& TH1)

Conduct�v�ty TDS Temperature

Ranges 0-14 pH 0-9999 µS/cm 
10-20 mS/cm �n 
3 autoranges

0-9999 ppm 
10-20 ppt in 3 
autoranges

0-71°C  
32-160°F

Resolut�on .01 pH 0.1 (<1000 µS) 
1.0 (<10 mS) 
0.01 (>10 mS)

0.1 (<1000 ppm) 
1.0 (<10 ppt)  
0.01 (>10 ppt)

0.1°C/F

Accuracy ±.01 pH ±1% of read�ng ±0.1°C/F
Auto Temperature 
Compensat�on

0-71°C  
32-
160°F

0-71°C  
32-160°F

Conduct�v�ty or
TDS Rat�os

KCl, NaCl, or 442™

 D.  Warranty/Serv�ce
The Myron L TechPro II™, excluding the pH sensor (TPH1 & TH1), has 
a Two (2) Year Limited Warranty. The pH sensor (TPH1 & TH1) has a 
S�x (6) Month L�m�ted Warranty. If an �nstrument fa�ls to operate properly, 
see Troubleshoot�ng Chart, pg. 24. The battery and pH sensor (TPH1) 
are user-replaceable. For other serv�ce, return the �nstrument prepa�d to 
the Myron L Company.

MYRON L COMPANY
2450 Impala Drive

Carlsbad, CA  92010-7226  USA
760-438-2021

www.myronl.com

If, �n the op�n�on of the factory, fa�lure was due to mater�als or workmansh�p, 
repa�r or replacement w�ll be made w�thout charge. A reasonable serv�ce 
charge w�ll be made for d�agnos�s or repa�rs due to normal wear, abuse 
or tamper�ng. Th�s warranty �s l�m�ted to the repa�r or replacement of the 
TechPro II only. The Myron L Company assumes no other respons�b�l�ty 
or l�ab�l�ty.

 E.  TechPro II™ Ser�es Models

MADE IN USA

TechPro II Models TH1 TP1 TPH1
Parameters pH & Conduct�v�ty, Conduct�v�ty,

Temperature TDS & TDS, pH & 
Temperature Temperature
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III.   RULES of OPERATION 
 A.  Operat�on
Us�ng the �nstrument �s s�mple:
• Ind�v�dual or mult�ple parameter read�ngs may be obta�ned by  
 filling individual sensors or entire cell cup area.
• Rinse the conductivity cell or pH sensor well (TPH1 &TH1) with 
 test solution 3 times and refill. Temperature and/or 
 measurement extremes w�ll requ�re add�t�onal r�nses for 
 max�mum accuracy. 
• Press the des�red measurement key to start measurement.   
 Press�ng the key aga�n restarts the 20 second auto “off” t�mer. 
• Note the value d�splayed or press the MS key to store the 
 reading (ref. Memory Storage, pg. 16).  It’s that simple!
 
 B.  Character�st�cs of the Keys
• Though your TechPro II has a var�ety of soph�st�cated opt�ons,
 �t �s des�gned to prov�de qu�ck, easy, accurate measurements  
 by s�mply press�ng one key.  
• All funct�ons are performed one key at a t�me.  
• There �s no “off” key. After 20 seconds of �nact�v�ty the   
 �nstrument turns �tself off (60 seconds �n CAL mode).
• Rarely �s �t necessary to press and hold a key (as �n Procedure  
 to Select a Solut�on, pg. 9; or Cond. or TDS Cal�brat�on, pg. 11).
  
 C.  Operat�on of the Keys (See Instrument Illustrat�on on pg. �)
  1.  Measurement Keys �n General
The measurement keys turn on the �nstrument �n the mode selected.
The parameter �s shown at the bottom of the d�splay, and the measurement 
un�ts appear at the r�ght. Press�ng a measurement key does th�s even 
�f you are �n a cal�brat�on sequence and also serves to cancel a change 
(ref. Leav�ng Cal�brat�on, pg. 11).

  2.  COND and TDS Keys (TPH1 & TP1)
These keys are used w�th solut�on �n the Conduct�v�ty Cell.  
Precautions:
• While filling cell cup ensure no air bubbles cling on the cell wall.
• If the proper solut�on �s not selected (KCl, NaCl or 442), (ref. 
 Why Solut�on Select�on �s Ava�lable, pg. 9).
   a.  COND Key
Solut�on to be tested �s �ntroduced �nto the conduct�v�ty cell and a press 

of d�splays conduct�v�ty w�th un�ts on the r�ght. On the left �s 

shown the solut�on type selected for conduct�v�ty.
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   b.  TDS Key
A press of d�splays Total D�ssolved Sol�ds w�th un�ts on the r�ght. 

Th�s �s a d�splay of the concentrat�on of mater�al calculated from 
compensated conduct�v�ty us�ng the character�st�cs of a known mater�al. 
On the left �s shown solut�on type selected for TDS (ref. Solut�on 
Select�on, pg. 9).

  3.  pH Key (TPH1 & TH1)
Measurements are made on the solut�on conta�ned �n the pH sensor 
well (ref. pH Measurement, pg. 31). The protective cap is removed, 
and the sensor well is filled and rinsed with the sample enough times to 
completely replace the pH Sensor Storage Solut�on. 
After use, the pH sensor well must be refilled with Myron L pH Sensor 
Storage Solut�on, and the protect�ve cap re�nstalled securely (ref. 
Ma�ntenance of the pH Sensor, pg. 8 and pH, pg. 21).

A press of d�splays pH read�ngs. No un�ts are d�splayed.

  4.  CAL/MCLR Key

A press of allows you to enter the cal�brat�on mode wh�le

measur�ng conduct�v�ty, TDS or pH. Once �n CAL mode, a press of th�s 
key accepts the new value. If no more cal�brat�on opt�ons follow, the 
�nstrument returns to measur�ng (ref. Leav�ng Cal�brat�on, pg. 11).

If is held down for 3 seconds, CAL mode is not entered, but 

“SEL” appears to allow Solut�on Select�on (ref. pg. 9) w�th the Up or 
Down keys. As �n cal�brat�on, the CAL key becomes an “accept” key.
Wh�le rev�ew�ng stored records, the MCLR s�de of the key �s act�ve to 
allow clear�ng records (ref. Clear�ng a Record/Memory Clear, pg. 17).
  
  5.  UP or DOWN Keys

Wh�le measur�ng �n any parameter, the or            keys act�vate 

the Memory Store and Memory Recall funct�ons. 
Wh�le �n CAL mode, the keys step or scroll the d�splayed value up or 
down. A s�ngle press steps the d�splay and hold�ng e�ther key scrolls the 
value rap�dly.
Wh�le �n Memory Recall, these keys scroll the d�splay up and down 
through the stack of records (ref. Memory Recall, pg. 16).
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IV.   AFTER USING the TechPro II
 A.  Maintenance of the Conductivity Cell (TPH1& TP1)
Rinse out the cell cup with clean water. Do not scrub the cell. For oily films, 
squ�rt �n a foam�ng non-abras�ve cleaner and r�nse. (ref. Conduct�v�ty or 
TDS, pg. 21). Even �f a very act�ve chem�cal d�scolors the electrodes, th�s 
does not affect the accuracy; leave �t alone.

 B.  Maintenance of the pH Sensor (TPH1 & TH1)
The sensor well must be kept wet w�th a solut�on. Before replac�ng the 
rubber cap, rinse and fill the sensor well with Myron L pH Sensor Storage 
Solut�on. If unava�lable, use an almost saturated KCl solut�on, pH 4 buffer 
(ref. pH Buffer Solut�ons, pg. 26) or a saturated solut�on of table salt and 
tap water. NEVER USE DISTILLED WATER (ref. pH, pg. 21).

V. SPECIFIC RECOMMENDED MEASURING
PROCEDURES

Ver�fy proper solut�on sett�ng (KCl, NaCl, or 442), (ref. Solut�on Select�on, 
pg. 9).

NOTE: After sampl�ng h�gh concentrat�on solut�ons or temperature 
extremes, more r�ns�ng may be requ�red. When sampl�ng low conduct�v�ty 
solut�ons, be sure the pH cap �s well seated so that no solut�on washes 
�nto the conduct�v�ty cell from around the pH cap.

 A.  Measuring Conductivity & Total Dissolved Solids (TDS)
1. Rinse cell cup 3 times with sample to be measured. (This
 cond�t�ons the temperature compensat�on network and   
 prepares the cell.)

2. Refill cell cup with sample. 

3. Press or .

4. Note value d�splayed.

 B.  Measuring pH (TPH1 & TH1)
1. Remove protective cap by squeezing its flat sides and pulling up.

2. Rinse sensor well 3 times with sample to be measured. Shake 
 out each sample to remove any res�dual l�qu�d.

3. Refill both sensor wells with sample.
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4. Press .

5. Note value d�splayed.

6. IMPORTANT:  After use, fill pH sensor well with Myron L
 pH Sensor Storage Solut�on and replace protect�ve cap. 
 If Myron L pH Sensor Storage Solut�on �s unava�lable, use a 
 strong KCl solut�on, a pH 4 buffer, or a saturated solut�on of  
 table salt and tap water (ref. Clean�ng Sensors, 2. pH, pg. 21).
 Do not allow pH sensor to dry out.

VI.   SOLUTION SELECTION (TPH1 & TP1)
 A.  Why Solut�on Select�on �s Ava�lable
Conduct�v�ty and TDS requ�re temperature correct�on to 25°C values (ref. 
Standardized to 25°C, pg. 27). Selection determines the temperature 
correct�on of conduct�v�ty and calculat�on of TDS from compensated 
conductivity (ref. Cond. Conversion to TDS, pg. 30).

  B.  The 3 Solution Types
On the left s�de of the d�splay �s the salt solut�on character�st�c used 
to model temperature compensat�on of conduct�v�ty and �ts TDS 
convers�on. Generally, us�ng KCl for conduct�v�ty, and 442 (Natural 
Water characteristic) for TDS will reflect present industry practice for 
standardization. This is how your instrument is shipped from the factory 
(ref. Solution Characteristics, pg. 30). NaCl may be user selected for 
e�ther.

 C.  Cal�brat�on of Each Solut�on Type
There is a separate calibration for each of the 3 solution types. Note 
that cal�brat�on of a 442 solut�on does not affect the cal�brat�on of a NaCl 
solut�on. For example: Cal�brat�on (ref. Conduct�v�ty or TDS Cal�brat�on, 
pg. 11) �s performed separately for each type of solut�on one w�shes to 
measure (ref. Conduct�v�ty/TDS Standard Solut�ons, pg. 26).

 D.  Procedure to Select a Solut�on

NOTE:  Check d�splay to see �f solut�on d�splayed (KCl, NaCl or 442) �s 
already the type des�red. If not:

1. Press         or to select the parameter on wh�ch
 
 you w�sh to change the solut�on type.
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2. Press and hold key 

 for 3 seconds. “SEL” w�ll be  
 d�splayed (see F�gure 1).
 For demonstrat�on purposes,  
 all 3 solution types are   
 shown s�multaneously.

3. Use the or key to select type of solut�on des�red 

 (ref. Solution Characteristics, pg. 30). The selected solution  
 type w�ll be d�splayed: KCl, NaCl or 442. 

4. Press to accept new solut�on type. 

VII.   CALIBRATION
 A.  Cal�brat�on Intervals
Generally, cal�brat�on �s recommended about once per month w�th 
Conduct�v�ty or TDS solut�ons. Cal�brat�on w�th pH solut�ons should be 
checked tw�ce a month. (ref. CALIBRATION INTERVALS, pg. 15).

 B.  Rules for Cal�brat�on of the TechPro II
  1.  Cal�brat�on Steps
   a.  Start�ng Cal�brat�on

Cal�brat�on �s begun by press�ng wh�le measur�ng Conduct�v�ty, 

TDS or pH. Measur�ng cont�nues, but the CAL �con �s on, �nd�cat�ng 
cal�brat�on �s now changeable.

The read�ng �s changed w�th the and keys to match the

Figure 1

KCl

442
NaCl

In the first six sections, you have learned all
you need to take accurate measurements.
The following sections contain calibration,
advanced operations and technical information.
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known value. The calibration for each of the 3 solution types may be 
performed �n e�ther conduct�v�ty or TDS mode.

Depending on what is being calibrated, there may be 1, 2 or 3 steps to 
the cal�brat�on procedures. 
 
Once �n “CAL” mode, the key becomes an “ACCEPT” key. At 

each po�nt, press�ng accepts the new cal�brat�on value and steps 

you to the next adjustment (or out of CAL mode �f there are no more 
steps). 

To bypass a cal�brat�on step, s�mply press to accept the present 
value as �s. 

   b.  Leav�ng Cal�brat�on
Cal�brat�on �s complete when the “CAL” �con goes out. Press�ng any 
measurement key cancels changes not yet accepted and ex�ts cal�brat�on 
mode.  

Leav�ng pH after the 2nd buffer results �n the same ga�n be�ng entered �n 
place of the 3rd buffer.

  2.  Cal�brat�on L�m�ts
There are cal�brat�on l�m�ts. A nom�nal “FAC” value �s an �deal value 
stored by the factory. Attempts to cal�brate too far, up or down, from there 
w�ll cause the d�splayed value to be replaced w�th “FAC”. If you accept �t 
(press the “Cal” key) you w�ll have the or�g�nal default factory cal�brat�on 
for th�s measurement. The need to cal�brate so far out that “FAC” appears 
�nd�cates a procedural problem, �ncorrect standard solut�on, a very d�rty 
cell cup or an ag�ng pH sensor (ref. Troubleshoot�ng Chart, pg. 24).

 C.  Cal�brat�on Procedures 
  1.  Conductivity or TDS Calibration (TPH1 & TP1)

a. R�nse conduct�v�ty cell three t�mes w�th proper standard (KCl,  
 NaCl, or 442) (ref. Cond/TDS Standard Solut�ons, pg. 26).

b. Refill conductivity cell with same standard. KCl-7000 used in  
 F�gure 2, pg. 12. 

c. Press or , then press                    , “CAL” �con w�ll



12

 appear on the d�splay 
 (see F�gure 2). 

d. Press or to step 

 the d�splayed value toward the 

 standard’s value (7032 >7000) 

 or hold a key down to scroll rap�dly through the read�ng.

e. Press once to confirm new value and end the calibration 

 sequence for th�s part�cular solut�on type. If another solut�on  
 type �s also to be measured, change solut�on type now and  
 repeat th�s procedure. 

  2.  Reload�ng Factory Cal�brat�on (Cond or TDS)
If cal�brat�on �s suspect or known to be �ncorrect, and no standard solut�on 
�s ava�lable, the cal�brat�on value can be replaced w�th the or�g�nal factory 
value for that solut�on. Th�s “FAC” value �s the same for all TechPro IIs, 
and returns you to a known state w�thout solut�on �n the cell. The “FAC” 
�nternal electron�cs cal�brat�on (wh�ch bypasses the electrodes and cell) �s 
not �ntended to replace cal�brat�on w�th conduct�v�ty standard solut�ons. If 
another solut�on type requ�res resett�ng, change solut�on type and repeat 
th�s procedure.

a. Press or .  

b. Press .  

c. Press key unt�l “FAC” appears and release.

d. Press to accept the factory cal�brat�on sett�ng. 

  3.  pH Calibration (TPH1 & TH1)

Important:  Always “zero” your TechPro II w�th a pH 7 buffer solut�on 
before adjust�ng the ga�n w�th ac�d or base buffers, �.e., 4 and/or 10.
 

Figure 2

°C

KCl

COND

CAL
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   a.  pH Zero Calibration (TPH1 & TH1)

1. Rinse sensor well 3 times with 7 buffer solution.

2. Refill both sensor wells with 7 buffer solution.

3. Press to ver�fy the pH 

 cal�brat�on. If the d�splay 
 shows 7.00, sk�p the pH Zero  
 Cal�brat�on and proceed to
 sect�on b. pH Ga�n Cal�brat�on.

4. Press to enter cal�brat�on mode. The “CAL”, “BUFFER”
  
 and “7” annunciators will appear (see Figure 3). Displayed  
 value w�ll be the uncal�brated sensor. 

NOTES: If a wrong buffer �s added (outs�de of 6-8 pH), “7” and “BUFFER” 
will flash, and the TechPro II w�ll not adjust.
The uncal�brated pH value d�splayed �n step 4 w�ll ass�st �n determ�n�ng 
the accuracy of the pH sensor. If the pH read�ng �s above 8 w�th pH 7 
buffer solut�on, the sensor well needs add�t�onal r�ns�ng or the pH sensor 
�s defect�ve and needs to be replaced.

5. Press or unt�l the d�splay reads 7.00.

NOTE:  Attempted cal�brat�on of >1 pH po�nt from factory cal�brat�on w�ll 
cause “FAC” to appear. Th�s �nd�cates the need for sensor replacement 
(ref. Troubleshoot�ng pg. 24) or fresh buffer solut�on. The “FAC” �nternal 
electron�c cal�brat�on �s not �ntended to replace cal�brat�on w�th pH buffers. 
It assumes an �deal pH sensor. Each “FAC” �nd�cates a factory sett�ng for 
that cal�brat�on step (�.e., 7, ac�d, base). 

You may press to accept the preset factory value, or you may 

reduce your var�at�on from factory sett�ng by press�ng or            .

6. Press to accept the new value. The pH Zero Cal�brat�on 

 �s now complete. You may cont�nue w�th pH Ga�n Cal�brat�on or  
 ex�t by press�ng any measurement key.
 

Figure 3

BUFFER

pH

CAL
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   b.  pH Gain Calibration (TPH1 & TH1)

Important:  Always cal�brate or ver�fy your TechPro II w�th a pH 7 buffer 
solut�on before adjust�ng the ga�n w�th ac�d or base buffers, �.e., 4 and/or 
10, etc. E�ther ac�d or base solut�on can be used for the 2nd po�nt “Ga�n” 
calibration and then the opposite for the 3rd point. The display will verify 
that a buffer �s �n the sensor well by d�splay�ng e�ther “Acd” or “bAS”.

1. The pH cal�brat�on mode �s �n�t�ated by e�ther complet�on of the 
 
 pH Zero Cal�brat�on, or ver�fy�ng 7 buffer and press�ng the 
 key tw�ce wh�le �n pH measurement mode.

2. At th�s po�nt the “CAL”, “BUFFER” and “Acd” or “bAS”  
 annunc�ators w�ll be d�splayed (see F�gures 4 and 5).

NOTE: If the “Acd” and “bAS” �nd�cators are bl�nk�ng, the un�t �s �nd�cat�ng 
an error and needs e�ther an ac�d or base solut�on present �n the sensor 
well.

3. Rinse sensor well 3 times with acid or base buffer solution.

4. Refill sensor well again with same buffer solution.

5. Press or unt�l d�splay agrees w�th buffer value.

6. Press to accept 2nd po�nt of cal�brat�on. Now the d�splay 

 �nd�cates the next type of buffer to be used. 

Single point Gain Calibration is complete. You may continue for the 3rd 
po�nt of Cal�brat�on (2nd Ga�n) or ex�t by press�ng any measurement key. 
Ex�t�ng causes the value accepted for the buffer to be used for both ac�d 
and base measurements. 
To continue with 3rd point calibration, use base buffer if acid buffer was 
used �n the 2nd po�nt, or v�ce-versa. Aga�n, match the d�splay to the 

Figure 4

BUFFER

pH

CAL

Figure 5
pH

BUFFER

CAL
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known buffer value as �n step 2 and cont�nue w�th the follow�ng steps:  

7. Repeat steps 3 through 5 using opposite buffer solution.

8. Press to accept 3rd point of calibration, which completes 

 the Cal�brat�on procedure. F�ll sensor well w�th Myron L pH  
 Sensor Storage Solut�on and replace protect�ve cap.

VIII. CALIBRATION INTERVALS

There �s no s�mple answer as to how often one should cal�brate 
an �nstrument. The TechPro II �s des�gned to not requ�re frequent 
recal�brat�on. The most common sources of error were el�m�nated �n 
the des�gn, and there are no mechan�cal adjustments. St�ll, to ensure 
specified accuracy, any instrument must be checked against chemical 
standards occas�onally.

 A.  Suggested Intervals
On the average, we expect cal�brat�on need only be checked monthly 
for the Conductivity or TDS functions. The pH (TPH1 & TH1) function 
should be checked every 2 weeks to ensure accuracy. Measur�ng some 
solut�ons w�ll requ�re more frequent �ntervals.

 B.  Cal�brat�on Track�ng Records
To minimize your calibration effort, keep records. If adjustments you 
are mak�ng are m�n�mal for your appl�cat�on, you can check less often. 
Changes �n conduct�v�ty cal�brat�on should be recorded �n percent. 
Changes in pH calibration (TPH1 & TH1) are best recorded in pH units.

Cal�brat�on �s purposely l�m�ted �n the TechPro II to ±10% for the 
conduct�v�ty cell, as any change beyond that �nd�cates damage, not dr�ft. 
L�kew�se, cal�brat�on changes are l�m�ted to ±1 pH unit (TPH1 & TH1), 
as any change beyond that indicates the end of the sensor’s lifetime and 
replacement �s recommended.

 C.  Conduct�v�ty, RES, TDS Pract�ces to Ma�nta�n Cal�brat�on

1. Clean oily films or organic material from the cell electrodes with  
 foam�ng cleaner or m�ld ac�d. Do not scrub �ns�de the cell.

2. Cal�brate w�th solut�ons close to the measurements you make.  
 Read�ngs are compensated for temperature based on the
 type of solut�on. If you choose to measure tap water w�th a
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 KCl compensat�on, wh�ch �s often done (ref. Temperature  
 Compensat�on, pg. 27), and you cal�brate w�th 442 solut�on  
 because �t �s handy, the further away from 25°C you are, the  
 more error you have. Your records of cal�brat�on changes
 will reflect temperature changes more than the instrument’s  
 accuracy.

3. Rinse out the cell with pure water after taking measurements.  
 Allow�ng slow d�ssolv�ng crystals to form �n the cell contam�nates  
 future samples. 

4. For max�mum accuracy, keep the pH sensor cap on t�ght so  
 that no fluid washes into the conductivity cell.

 D.  pH Practices to Maintain Calibration (TPH1 & TH1)

1.   Keep the sensor wet w�th Myron L pH Sensor Storage Solut�on.

2.   R�nse away caust�c solut�ons �mmed�ately after use.

IX.   MEMORY

Th�s feature allows up to 20 read�ngs w�th the�r temperatures to be stored 
s�multaneously for later recall. 

 A.  Memory Storage

1. Wh�le d�splay�ng a measurement, press to record the  
 d�splayed value.

2. “MEMORY” w�ll appear and  
 the temperature d�splay w�ll be
 momentar�ly replaced by a  
 number (1-20) show�ng the  
 pos�t�on of the record. F�gure
 6 shows a read�ng of 1806 µS  
 stored �n memory record #4.

 B.  Memory Recall 

1. Press any measurement key.

2. Press , “MEMORY” w�ll appear, and the d�splay w�ll show

Figure 6

°C

KCl

COND

MEMORY
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 the last record stored.

3. Press or to scroll to the record locat�on des�red 

 (the temperature d�splay alternates between temperature  
 recorded and locat�on number). 

4. Press any measurement key to leave memory recall or allow to  
 automat�cally turn off.

 
 C.  Clear�ng a Record/Memory Clear

After recall�ng a certa�n record locat�on, press            to clear that 

memory. Th�s space w�ll be the place for the next memory record, unless 
you scroll to another empty pos�t�on before end�ng the recall sequence. 
The next memory stored w�ll go �nto the next h�ghest ava�lable memory 
locat�on.
Example: You have locations 1-7 filled, and wish to clear the conductivity 
read�ng stored �n record locat�on #3 and replace �t w�th a pH read�ng. 

1. Press and scroll to locat�on #3.  

2. Press to clear old record #3. 

3. Fill pH sensor well with sample.  

4. Press to measure sample and press to store 

 read�ng �n locat�on #3.

5. The next memory stored w�ll go �nto locat�on #8.

6. To clear all records: After 

 press�ng , scroll down. 

 “CLr ALL” w�ll be d�splayed  
 (see F�gure 7). 

7. Press . All records w�ll be cleared. Figure 7

MEMORY
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X.   TEMPERATURE FORMAT “Centigrade & Fahrenheit”

1. Press any measurement key.

2. Press repeatedly unt�l e�ther “C” or “F” �s d�splayed. 

 (see F�gures 8 and 9).

3. Press  to sw�tch un�ts.

4. Press any measurement key to accept un�t preference for all  
 temperature read�ngs.

XI.  TEMPERATURE COMPENSATION (TC) DISABLE

Th�s feature allows the user to d�sable (turn OFF) the TC for specific 
appl�cat�ons requ�r�ng uncompensated conduct�v�ty and TDS 
measurements.

1. Press .

2. Press repeatedly unt�l “tc On” �s d�splayed
 
 (see F�gures 10 and 11).

3. Press ; the d�splay w�ll change to “tc OFF”.

4. Press ; all conduct�v�ty and TDS measurements are now 
 
 uncompensated.

Figure 8 Figure 9
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Repeat steps 1-4 to reverse select�on back to “tc On”.

XII. SALINITY UNITS (TPH1 & TP1)

“Sal�n�ty” Un�ts may be selected �n e�ther COND or TDS mode, and �n 
ANY solution KCl, NaCl & 442. TDS 442 shown below, (ref. Solution 
Select�on, pg. 9).

Salinity (S) - A parameter used �n oceanography to descr�be the 
concentration of dissolved salts in seawater. It is defined in terms of 
electr�cal conduct�v�ty relat�ve to a standard solut�on of KCl.
When expressed �n un�ts of parts per thousand, the sal�n�ty may be 
roughly equated to the concentrat�on of d�ssolved mater�al �n grams per 
k�logram (grams/l�ter) of seawater (NaCl).  HC&P 85th edition 2-55

S�nce most appl�cat�ons do not use seawater, wh�ch �s predom�nately 
Sod�um Chlor�de (NaCl), we h�ghly recommend the solut�on of cho�ce be 
442™. 442 more closely matches the fresh natural water used �n most 
appl�cat�ons (ref. Conduct�v�ty/TDS Standard Solut�ons, pg. 26).

1. Press or .

Note: Cho�ce w�ll determ�ne whether  
 the un�ts are d�splayed �n mS  
 or PPT. COND = mS or TDS
 = PPT.

2. Press repeatedly unt�l 

 “SALt OFF” �s d�splayed
 (see F�gure 12).

3. Press . The d�splay w�ll 

 change from SALt OFF to   
 “SALt On” (see Figure 13).

Figure 10 Figure 11

Figure 12

442

TDS

Figure 13
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TDS

PPT
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4. Press . All COND or TDS read�ngs, as selected, are now 

 d�splayed �n Sal�n�ty un�ts.

 E�ther COND/mS un�ts or TDS/PPT un�ts are now selected.
 If you w�sh BOTH COND and TDS to be d�splayed �n Sal�n�ty  
 un�ts, repeat w�th the other measurement key.

XIII.   TOTAL RETURN to FACTORY SETTINGS “FAC SEL”

There may come a t�me when �t would be des�rable to qu�ckly reset all the 
recorded cal�brat�on values �n the �nstrument back to the factory sett�ngs. 
Th�s m�ght be to ensure all cal�brat�ons are set to a known value, or to 
g�ve the �nstrument to someone else free of adjustments  for a part�cular 
appl�cat�on.  NOTE:  All stored data will be lost. 

1. Press any measurement key.

2. Press repeatedly unt�l 

 “FAC SEL” �s d�splayed   
 (see F�gure 14).

3. Press        to accept the resett�ng. D�splay w�ll return to COND.

XIV. CARE and MAINTENANCE

Your TechPro II should be r�nsed w�th clean water after each use. 
Solvents should be avo�ded. Shock damage from a fall may cause 
�nstrument fa�lure. 

 A.  Temperature Extremes
Solut�ons �n excess of 71°C/160°F should not be placed �n the cell 
cup area; this may cause damage. The pH sensor (TPH1 & TH1) may 
fracture �f the TechPro II temperature is allowed to go below 0°C/32°F. 
Care should be exerc�sed not to exceed rated operat�ng temperature.
Leav�ng the TechPro II �n a veh�cle or storage shed on a hot day can 
eas�ly subject the �nstrument to over 66°C/150°F.  
Th�s w�ll vo�d the warranty. 

Figure 14
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 B.  Battery Replacement (LO BATT)
Dry Instrument THOROUGHLY. Remove the four (4) bottom screws. 
Open �nstrument CAREFULLY. Carefully detach battery from c�rcu�t 
board. Replace w�th 9 volt alkal�ne battery. Replace bottom, ensur�ng the 
seal�ng gasket �s �nstalled �n the groove of the top half of case. Re-�nstall 
screws, t�ghten evenly and securely.

 C.  pH Sensor Replacement (TPH1 & TH1)
Order model RPG. When order�ng, be sure to �nclude the model and 
ser�al number of your �nstrument to ensure rece�pt of the proper type.
Complete �nstallat�on �nstruct�ons are prov�ded w�th each replacement 
sensor.

 D.  Clean�ng Sensors
  1.  Conduct�v�ty or TDS
The cell cup should be kept as clean as poss�ble. Flush�ng w�th clean 
water follow�ng use w�ll prevent bu�ldup on electrodes. However, �f very 
d�rty samples — part�cularly scal�ng types — are allowed to dry �n the 
cell cup, a film will form. This film reduces accuracy. When there are 
visible films of oil, dirt, or scale in the cell cup or on the electrodes, 
use Isopropyl alcohol or a foam�ng non-abras�ve household cleaner. 
R�nse out the cleaner, and your TechPro II �s aga�n ready for accurate 
measurements.
  2.  pH (TPH1 & TH1)
The un�que pH sensor �n your TechPro II is a nonrefillable combination 
type that features a porous l�qu�d junct�on. It should not be allowed to dry 
out. However, �f th�s occurs, the sensor may somet�mes be rejuvenated 
by first cleaning the sensor well with Isopropyl alcohol or a liquid spray 
cleaner such as W�ndex™ or Fantast�c™ and r�ns�ng well. Do not scrub 
or w�pe the pH sensor. 

Then use one of the follow�ng methods: 
1.   Pour a HOT salt solut�on ~60°C/140°F, preferably potass�um  
 chlor�de (KCI) solut�on (Myron L pH Sensor Storage Solut�on)—  
 HOT tap water with table salt (NaCl) will work fine — in the  
 sensor well and allow to cool.  Retest.
      or
2.   Pour DI water �n the sensor well and allow to stand for no more  
 than 4 hours (longer can deplete the reference solut�on and  
 damage the glass bulb).  Retest. 

If ne�ther method �s successful, the sensor must be replaced.  
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“Drifting” can be caused by a film on the pH sensor bulb and/or reference 
junct�on. Use Isopropyl alcohol (IPA) or spray a l�qu�d cleaner such as 
W�ndex™ or Fantast�c™ �nto the sensor well to clean �t. The sensor bulb 
�s very th�n and del�cate. Do not scrub or w�pe the pH sensor. 

Leav�ng h�gh pH (alkal�ne) solut�ons �n contact w�th the pH sensor for long 
per�ods of t�me �s harmful and w�ll cause damage. R�ns�ng such l�qu�ds 
from the pH sensor well and refilling it with Myron L pH Sensor Storage 
Solut�on, a saturated KCl solut�on or a saturated solut�on of table salt and 
tap water, w�ll extend the useful l�fe. 

Samples conta�n�ng chlor�ne, sulfur, or ammon�a can “po�son” any pH 
electrode. If �t �s necessary to measure the pH of any such sample, 
thoroughly r�nse the pH sensor well w�th clean water �mmed�ately after 
tak�ng the measurement. Any sample element that reduces (adds an 
electron to) s�lver, such as cyan�de, w�ll attack the reference electrode.

Replacement pH sensors are ava�lable only from the Myron L Company 
or its authorized distributors.

pH Sensor
Top View

pH Glass
Electrode

Sensor
Body

Reference
Junction
under Glass
pH Bulb
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Symptom

No display, even
though measurement
key pressed

Inaccurate pH readings
(TPH1)

No response to
pH changes (TPH1)

Will not adjust down
to pH 7 (TPH1)

pH readings drift or
respond slowly to
changes in buffers/
samples (TPH1)
or
“FAC” is displayed
repeatedly (TPH1)

Unstable
Conductivity/TDS
readings

Unable to calibrate
Conductivity/TDS

Possible Cause

Battery weak or not connected

1. pH calibration needed (ref. pH Cal, pg. 12).
2. Cross-contamination from residual pH

buffers or samples in sensor well.
3. Calibration with expired pH buffers.

Sensor bulb is cracked or there is an
electromechanical short caused by an
internal crack.

pH sensor has lost KCl.

1. Temporary condition due to “memory”
of solution in pH sensor well for long
periods

2. Bulb dirty or dried out
3. Reference junction is clogged or coated.

Dirty electrodes

Film or deposits on electrodes

XV. TROUBLESHOOTING CHART
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Corrective Action

Check connections or replace battery
(ref. Battery Replacement, pg. 21).

1. Recalibrate instrument.
2. Thoroughly rinse sensor well.
3. Recalibrate using fresh buffers (ref. pH

Buffer Solutions, pg. 26).

Replace pH sensor (ref. pH Sensor
Replacement, pg. 21).

Clean and rejuvenate sensor (ref. Cleaning
Sensors, pg. 21) and recalibrate. If no
improvement, replace pH sensor
(ref. pH Sensor Replacement, pg. 21).

Clean and rejuvenate sensor (ref. Cleaning
Sensors, pg. 21) and recalibrate. If no
improvement, replace pH sensor
(ref. pH Sensor Replacement, pg. 21).

Clean cell cup and electrodes
(ref. Cleaning Sensors, pg. 21).

Clean cell cup and electrodes
(ref. Cleaning Sensors, pg. 21).
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XVI. ACCESSORIES

 A.  Conduct�v�ty/TDS Standard Solutions (TPH1 & TP1)
Your TechPro II has been factory cal�brated w�th the appropr�ate Myron L 
Company NIST traceable KCl, NaCl, and our own 442™ standard 
solut�ons. Most Myron L conduct�v�ty standard solut�on bottles show three 
values referenced at 25°C: Conduct�v�ty �n m�cros�emens/m�cromhos, 
the ppm/TDS equ�valents (based on our 442 Natural Water™), and 
NaCl standards.  All standards are w�th�n ±1.0% of reference solut�ons. 
Available in 2 oz., quarts/liters, and gallon/~3.8 liter bottles. 

  1.  Potass�um Chlor�de (KCl)
The concentrat�ons of these reference solut�ons are calculated from 
data �n the Internat�onal Cr�t�cal Tables, Vol. 6. The 7000 µS �s the 
recommended standard. Order KCL-7000

  2.  442 Natural Water™
442 Natural Water Standard Solut�ons are based on the follow�ng salt 
proport�ons: 40% sod�um sulfate, 40% sod�um b�carbonate, and 20% 
sod�um chlor�de, wh�ch represent the three predom�nant components 
(an�ons) �n freshwater. Th�s salt rat�o has conduct�v�ty character�st�cs 
approx�mat�ng fresh natural waters and was developed by the
Myron L Company over four decades ago. It �s used around the world for 
measur�ng both conduct�v�ty and TDS �n dr�nk�ng water, ground water, 
lakes, streams, etc. 3000 ppm is the recommended standard. 
Order 442-3000

  3.  Sod�um Chlor�de (NaCl)
Th�s �s espec�ally useful �n sea water m�x appl�cat�ons, as sod�um chlor�de 
�s the major salt component. Most Myron L standard solut�on labels show 
the ppm NaCl equ�valent to the conduct�v�ty and to ppm 442 values. The 
14.0 mS �s the recommended standard. Order NACL-14.0

 B.  pH Buffer Solutions (TPH1 & TH1)
pH buffers are ava�lable �n pH values of 4, 7 and 10. Myron L Company 
buffer solutions are traceable to NIST certified pH references and are 
color-coded for instant identification. They are also mold inhibited and 
accurate to w�th�n ±0.01 pH un�ts @ 25°C. Order 4, 7 or 10 buffer.
Available in 2 oz., quarts/liters, and gallon/~3.8 liter bottles.

 C.  pH Sensor Storage Solution (TPH1 & TH1)
Myron L pH Sensor Storage Solut�on prolongs the l�fe of the pH sensor. 
Available in 2 oz., quarts/liters, and gallon/~3.8 liter bottles.
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 D.  Soft Protect�ve Carry Cases
Padded Nylon carry�ng case features a belt cl�p for hands-free mob�l�ty. 
Two colors to choose from;
Blue -  Model #: UCC 
Desert Tan -  Model #: UCCDT 

 E.  Hard Protect�ve Carry Cases
Large case with 2 oz. bottles of calibration Standard Solutions (KCl-7000, 
442-3000, 4, 7, & 10 pH buffers and pH storage solution) - Model #: PKU
Small case (no cal�brat�on Standard Solut�ons) - Model #: UPP

 F.  Replacement pH Sensor (TPH1 & TH1) 
pH sensor is gel filled and features a unique porous liquid junction. It is 
user-replaceable and comes w�th easy to follow �nstruct�ons. 
Model #: RPG

XVII. TEMPERATURE COMPENSATION (Tempco)
  of Aqueous Solutions (TPH1 & TP1)

Electrical conductivity indicates solution concentration and ionization 
of the dissolved material. Since temperature greatly affects ionization, 
conduct�v�ty measurements are temperature dependent and are normally 
corrected to read what they would be at 25°C. 

 A.  Standardized to 25°C
Conduct�v�ty �s measured w�th great accuracy �n the TechPro II us�ng a 
method that ignores fill level, electrolysis, electrode characteristics, etc., 
and features a un�que c�rcu�t to perform temperature compensat�on. In 
s�mpler �nstruments, conduct�v�ty values are usually ass�gned an average 
correct�on s�m�lar to that of KCl solut�ons for correct�on to 25°C. The 
correct�on to an equ�valent KCl solut�on �s a standard set by chem�sts 
that standardizes the measurements and allows calibration with precise 
KCl solut�ons. In the TechPro II, th�s correct�on can be set to e�ther KCl, 
NaCl or 442 to best match your appl�cat�ons.

 B.  Tempco Var�at�on
Most conduct�v�ty �nstruments use an approx�mat�on of the 
temperature character�st�cs of solut�ons, perhaps even assum�ng 
a constant value. The value for KCl �s often quoted s�mply as
2%/°C. In fact, KCl tempco var�es w�th concentrat�on and temperature 
�n a non-l�near fash�on. Other solut�ons have more var�at�on st�ll. The 
TechPro II uses correct�ons that change w�th concentrat�on and 
temperature �nstead of s�ngle average values. (see Chart 1 on pg. 28). 
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 C.  An Example of 2 d�fferent solut�on select�ons and the   
 result�ng compensat�on

How much error results from treat�ng natural water as �f �t were KCl at 
15°C?

A tap water solut�on should be compensated as 442 w�th a tempco of 
1.68 %/°C, where the KCl value used would be 1.90 %/°C. 

Suppose a measurement at 15°C/59°F �s 900 m�cros�emens of true 
uncompensated conduct�v�ty.  

Us�ng a 442 correct�on of 10 (degrees below 25) x 1.68% �nd�cates the 
solution is reading 16.8% low. For correction, dividing by (.832) yields 
1082 m�cros�emens as a compensated read�ng.

A KCl correct�on of 10 (degrees below 25) x 1.9% �nd�cates the solut�on 
�s read�ng 19% low. D�v�d�ng by (.81) y�elds 1111 m�cros�emens for a 
compensated read�ng. The d�fference �s 29 out of 1082, or 2.7%.

 D.  A Chart of Comparat�ve Error
In the range of 1000 µS, the error us�ng KCl on a solut�on that should be 
compensated as NaCl or as 442, �s �llustrated �n Chart 2 on pg. 29.
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Users want�ng to measure natural water based solut�ons to 1% would 
have to alter the �nternal compensat�on to the more su�table preloaded 
“442” values, or stay close to 25°C. Users who have standardized to KCl-
based compensat�on may want to st�ck w�th �t, regardless of �ncreas�ng 
error as you get further from 25°C. The TechPro II w�ll prov�de the 
repeatab�l�ty and convert�b�l�ty of data necessary for relat�ve values for 
process control.

 E.  Other Solut�ons
A salt solution like sea water or liquid fertilizer acts like NaCl. An internal 
correct�on for NaCl can be selected for greatest accuracy w�th such 
solut�ons. Many solut�ons are not at all s�m�lar to KCl, NaCl or 442. A 
sugar solut�on, or a s�l�cate, or a calc�um salt at a h�gh or low temperature 
may requ�re a value pecul�ar to the appl�cat�on to prov�de read�ngs close 
to the true compensated conduct�v�ty.  

Clearly, the solut�on character�st�cs should be chosen to truly represent 
the actual water under test for rated accuracy of ±1%. Many �ndustr�al 
appl�cat�ons have h�stor�cally used relat�ve measurements seek�ng 
a number to �nd�cate a certa�n setpo�nt or m�n�mum concentrat�on or 
trend. The TechPro II g�ves the user the capab�l�ty to collect data �n “KCl 
conduct�v�ty un�ts” to compare to older publ�shed data, as �n terms of 
NaCl or 442, or as appropr�ate.
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XVIII. CONDUCTIVITY CONVERSION to TOTAL   
  DISSOLVED SOLIDS (TDS) (TPH1 & TP1)

Electrical conductivity indicates solution concentration and ionization 
of the dissolved material. Since temperature greatly affects ionization, 
conduct�v�ty measurements are temperature dependent and are 
normally corrected to read what they would be at 25°C (ref. Temperature 
Compensat�on, pg. 27).

 A.  How it’s Done
Once the effect of temperature �s removed, the compensated conduct�v�ty 
�s a funct�on of the concentrat�on (TDS). Temperature compensat�on of 
the conduct�v�ty of a solut�on �s performed automat�cally by the �nternal 
processor w�th data der�ved from chem�cal tables. Any d�ssolved salt at 
a known temperature has a known rat�o of conduct�v�ty to concentrat�on. 
Tables of convers�on rat�os referenced to 25°C have been publ�shed by 
chem�sts for decades.

 B.  Solut�on Character�st�cs
Real world appl�cat�ons have to measure a w�de range of mater�als and 
m�xtures of electrolyte solut�ons. To address th�s problem, �ndustr�al users 
commonly use the character�st�cs of a standard mater�al as a model for 
the�r solut�on, such as KCl, wh�ch �s favored by chem�sts for �ts stab�l�ty. 

Users deal�ng w�th sea water, etc., use NaCl as the model for the�r 
concentrat�on calculat�ons. Users deal�ng w�th freshwater work w�th 
m�xtures �nclud�ng sulfates, carbonates and chlor�des, the three 
predom�nant components (an�ons) �n freshwater that the Myron L 
Company calls “Natural Water”. These are modeled �n a m�xture called 
“442™” wh�ch the Myron L Company markets for use as a cal�brat�on 
standard, as �t does KCl and NaCl standard solut�ons.

The TechPro II contains algorithms for these 3 most commonly referenced 
compounds. The solut�on type �n use �s d�splayed on the left.

 C.  When does �t make a lot of d�fference?
F�rst, the accuracy of temperature compensat�on to 25°C determ�nes the 
accuracy of any TDS convers�on. Assume we have �ndustr�al process 
water to be pretreated by RO. Assume �t �s 45°C and reads 1500 µS 
uncompensated.



31

1.  If NaCl compensation is used, an instrument would report 1035  
 µS compensated, wh�ch corresponds to 510 ppm NaCl.

2.  If 442 compensat�on �s used, an �nstrument would report 1024  
 µS compensated, which corresponds to 713 ppm 442.

 The d�fference �n values �s 40%.

In sp�te of such large error, some users w�ll cont�nue to take data �n 
the NaCl mode because the�r prev�ous data gather�ng and process 
mon�tor�ng was done w�th an older NaCl referenced dev�ce. 

Select�ng the correct Solut�on Type on the TechPro II w�ll allow the user 
to atta�n true TDS read�ngs that correspond to evaporated we�ght.

XIX. TEMPERATURE COMPENSATION (Tempco)
  and TDS DERIVATION (TPH1 & TP1)

When tak�ng conduct�v�ty measurements, the Solut�on Select�on 
determ�nes the character�st�c assumed as the �nstrument reports what a 
measured conduct�v�ty would be �f �t were at 25°C.  The character�st�c �s 
represented by the tempco, expressed �n %/°C. If a solut�on of 100 µS 
at 25°C increases to 122 µS at 35°C, then a 22% increase has occurred 
over th�s change of 10°C.  The solut�on �s then sa�d to have a tempco of 
2.2 %/°C.

Tempco always var�es among solut�ons because �t �s dependent on the�r 
individual ionization activity, temperature and concentration.  This is why 
the TechPro II features mathemat�cally generated models for known salt 
character�st�cs that also vary w�th concentrat�on and temperature.

XX.   pH MEASUREMENT (TPH & TH1)
 
 A. pH as an Indicator (TPH1 & TH1)
pH �s the measurement of Ac�d�ty or Alkal�n�ty of an aqueous solut�on. It 
�s also stated as the Hydrogen Ion act�v�ty of a solut�on. pH measures the 
effect�ve, not the total, ac�d�ty of a solut�on. 
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A 4% solut�on of acet�c ac�d (pH 4, v�negar) can be qu�te palatable, but 
a 4% solut�on of sulfur�c ac�d (pH 0) �s a v�olent po�son. pH prov�des the 
needed quant�tat�ve �nformat�on by express�ng the degree of act�v�ty of 
an ac�d or base.

In a solut�on of one known component, pH w�ll �nd�cate concentrat�on 
�nd�rectly. However, very d�lute solut�ons may be very slow read�ng, just 
because the very few �ons take t�me to accumulate.

 B. pH Units (TPH1 & TH1)
The ac�d�ty or alkal�n�ty of a solut�on �s a measurement of the relat�ve 
ava�lab�l�t�es of hydrogen (H+) and hydrox�de (OH-) �ons. An �ncrease �n  
(H+) �ons �ncreases ac�d�ty, wh�le an �ncrease �n (OH-) �ons �ncreases 
alkalinity. The total concentration of ions is fixed as a characteristic of 
water, and balance would be 10-7 mol/l�ter (H+) and (OH-) �ons �n a neutral 
solut�on (where pH sensors g�ve 0 voltage).

pH is defined as the negative logarithm of hydrogen ion concentration.  
Where (H+) concentrat�on falls below 10-7, solut�ons are less ac�d�c than 
neutral, and therefore are alkal�ne. A concentrat�on of 10-9 mol/l�ter of 
(H+) would have 100 t�mes less (H+) �ons than (OH-) �ons and be called 
an alkal�ne solut�on of pH 9.  

 C.  pH Sensor (TPH1 & TH1)
The act�ve part of the pH sensor �s a th�n glass surface that �s select�vely 
recept�ve to hydrogen �ons. Ava�lable hydrogen �ons �n a solut�on w�ll 
accumulate on th�s surface and a charge w�ll bu�ld up across the glass 
�nterface. The voltage can be measured w�th a very h�gh �mpedance 
voltmeter c�rcu�t; the d�lemma �s to connect the voltmeter to solut�on on 
each s�de.

The glass surface encloses a captured solut�on of potass�um chlor�de 
hold�ng an electrode of s�lver w�re coated w�th s�lver chlor�de. Th�s �s the 
most �nert connect�on poss�ble from a metal to an electrolyte. It can st�ll 
produce an offset voltage, but us�ng the same mater�als to connect to the 
solut�on on the other s�de of the membrane causes the 2 equal offsets 
to cancel. 

The problem �s, on the other s�de of the membrane �s an unknown test 
solut�on, not potass�um chlor�de. The outs�de electrode, also called the 
Reference Junct�on, �s of the same construct�on w�th a porous plug �n 
place of a glass barrier to allow the junction fluid to contact the test solution 
without significant migration of liquids through the plug material.
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F�gure 15 shows a typ�cal 2 
component pa�r.
M�grat�on does occur, and th�s 
l�m�ts the l�fet�me of a pH junct�on 
from deplet�on of solut�on �ns�de 
the reference junct�on or from 
contam�nat�on. The junct�on may 
be damaged �f dr�ed out because 
�nsoluble crystals may form �n a
layer, obstruct�ng contact w�th
test solut�ons.
(ref. pH, pg. 21).

 D. Myron L Integral pH Sensor (TPH1 & TH1)
The sensor �n the TechPro II (see figure 16)
�s a s�ngle construct�on �n an eas�ly 
replaceable package. The sensor body 
holds an oversize solution supply for 
long l�fe. The reference junct�on “w�ck” 
�s porous to prov�de a very stable, low 
permeable �nterface, and �s formed �n a 
r�ng around the pH sens�ng electrode. 
Th�s construct�on comb�nes all the best 
features of any pH sensor known.

 E. Sources of Error (TPH1 & TH1)
The bas�cs are presented �n pH, pg. 21. 

   1.  Reference Junct�on
The most common sensor problem w�ll be a clogged junct�on because a 
sensor was allowed to dry out. The symptom is a drift in the “zero” setting 
at 7 pH. Th�s �s why the TechPro II does not allow more than 1 pH un�t of 
offset dur�ng cal�brat�on. At that po�nt the junct�on �s unrel�able.
      2. Sens�t�v�ty Problems 
Sensitivity is the receptiveness of the glass surface. A film on the surface 
can d�m�n�sh sens�t�v�ty and cause a long response t�me.
  3. Temperature Compensat�on
pH sensor glass changes �ts sens�t�v�ty sl�ghtly w�th temperature, so the 
further from pH 7 one �s, the more effect w�ll be seen. A pH of 11 at 
40°C would be off by 0.2 un�ts. The TechPro II senses the sensor well 
temperature and compensates the read�ng. 

KCl solution

Figure 16
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H+ ions
Junction Plug
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XXI. SOFTWARE VERSION

Contact the Myron L Company to see �f a software upgrade �s ava�lable.
 

1.  Press any measurement key.

2.  Press key unt�l three numbers are d�splayed as shown  

 �n F�gure 17.  

3. Press any measurement 
 key, �nstrument w�ll t�me out �n 
 ~20 seconds. 

Figure 17
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XXII. GLOSSARY

Anions   Negat�vely charged �ons. 
  See Solution Characteristics, pg. 30.

Algorithm   A procedure for solv�ng a mathemat�cal problem.
  See Temperature Compensat�on and TDS Der�vat�on,  
  pg. 31.

Logarithm   An arithmetic function. See pH Units, pg. 32.

TDS   Total D�ssolved Sol�ds or the Total Conduct�ve Ions  
  �n a solut�on. See Conduct�v�ty Convers�on to TDS, 
  pg. 30.

Tempco  Temperature Compensat�on 
  See Temperature Compensat�on, pg. 27.

For details on specific areas of interest refer to the Table of Contents. 
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XXIII. ADDENDUM
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XXIV. NOTES
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