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1. Introduction 
The µpHCal5+ is an advance Microcontroller Based pH/mV/°C Analyzer offers fast and accurate 
measurement at a value price for routine pH measurements with 0.05 pH resolutions. Use auto 
calibration with built in auto buffer recognition of three or two buffers i.e. 7.00 and 4.01 and 9.18 
pH Temperature compensation can be automatic with a temperature probe or manual setting. 
The µpHCal5+ is an extremely easy-to-use pH meter. 

2. Environmental Condition 
The Instrument can operate within temperature and relative humidity conditions of 0°C to 55°C 
and 5 to 95 % respectively. However, an environment comfortable for human habitation 
(reasonable constant temperature and humidity conditions) is recommended for optimum 
performance and instrument lifetime. 

Exposure to corrosive substances (whether gas, liquid or solid) may affect materials and 
components used in instrument and should avoid. 

3. Installation Prerequisites  

3.1. Power Supply Requirements:  
 
1)  Stabilized Power supply 230 VAC ± 10 %, 50Hz. 

 (Earth voltage should be Less than 3 VAC – between Earth & Neutral) 
2)  One 5 Amp. Points require for Main unit 

 
3.2. Chemicals and Accessories Required:  

 
1) Double Distilled Water for buffer preparation - 1 litre. 
2) Wash Bottle for distilled water 
3) Bottles to store buffer solutions. – Capacity 100 ml - (2 Nos.) 
4) Volumetric flask / Beaker – Capacity -100 ml - (2 Nos.) 
5) Tissue Paper Roll 
 

3.3. Location 
 

The pHCal5+ requires a conventional laboratory bench 60 cm. Long, 60 cm. Deep.  
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4. Packing List 
 

Sr. No. Description of Packing Item Qty 
Packed 

√ │X 

01 
pH/mV/°C Analyzer     Model: µpHCal5+  

Make: ANALAB 
01 

 

02 Combination Glass pH Electrode (0-70°C) 01  

03 Standard Buffer Tablets (7.00, 4.01 & 9.18 pH) 
01  

Each 
 

04 Temperature Probe 01  

05 Electrode Stand with Clamp, Base Plate & rod 01  

06 Dust Cover 01  

07 DC Adaptor 01  

08 Operational & Instruction Manual with SOP 01  

09 
Calibration test certificate  
(without traceability documents) 

01 
 

10 Warranty Card 01  

Optional Items (If ordered) 

11 Keypad Screen Guard  01  

12 IQ/OQ/PQ/DQ Documents 01 Set  

 
 

Serial No.: ___________________                  Packed By: ____________________ 

 
Unpacking Procedure 
 
a. Open the box to indication arrow. 

b. Take out the bonded Accessories carefully. 

c. Take out Electrode and ATC probe carefully. 

d. Install the unit according to procedure of installation. 
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5. Technical Specification 
 
pH 
 
 Range         : - 1.00 to 15.00 pH  

 Resolution       : 0.01 pH 

 Accuracy        : ±  0.02 pH 

 Auto Buffer Recognition  : 1) 6.86 / 7.00, 4.01 / 9.18 / 10.01 pH @25ºC for Two points. 
             2) 4.01, 6.86 / 7.00, 9.18 / 10.01 pH @25ºC for Three points. 

 
mV 
 
 Range          : ± 2000 mV 

 Accuracy        : ±   0.2 mV OR ± 0.05% of reading whichever is greater. 
 
Temperature 
 

 Range         : 0 to 130.0°C. 

 Resolution       :  0.1°C 

 Relative Accuracy     :  ± 0.1°C. 

 Temperature Compensation :  Auto / Manual 

 Temperature Calibration  :  In-built. 
 

 Slope         :  80 -120 % 

 Total Numbers of Slope  : 1 slope for Two-point calibration & 2 slopes for Three-point  
            calibration. 

 Measurement      : pH, mV & Temperature simultaneously display 

 Display         : 16 x 2 Line Alphanumeric Backlit LCD 

 Error Massages     : * Temperature Probe, * pH over Range,   
                     *  Bad Buffer / Electrode 

 Inputs         : BNC, Reference, ATC & Power connectors      

 Short Link       : To diagnose the problem either in Instrument 
            OR Electrode. 

 Power         :   DC Adaptor 
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6. Description of Keypad 
 
µpHCal5+ is having EIGHT keys with 16 x 2 LCD with backlit. 

 
ANALYSIS   : To Analyse the Actual Sample 
CALIBRATION     : To Calibrate the instrument with standard buffers. 
TEMPERATURE : To adjust temperature manually with up/ down keys.  

(In absence of  temperature Probe)  
ENTER     : To Confirm the value. 
ESCAPE    : To come out from the menu. 
MODE     : To enter in different modes. 
▲▼      : To set temperature manually in MTC mode and to scroll the modes. 

 

7. Description of Rear Panel 

 
DC Supply    : To connect DC Power Adapter 
ATC        : To connect temperature sensor 
Electrode    : To Connect Glass/Epoxy combine electrode with BNC connector 
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8. Installation  
Install the unit in dust free and water vapours free area. Mount the electrode & temperature 
probe on electrode stand. (Do not touch the lower sensitive bulb of electrode) Connect Electrode 
& temperature probe at rear side of instrument in respective connectors. 

Connect DC power adaptor and Check the mains 230 VAC±10%, 50Hz supply. Check proper 
earth voltage between Neutral and Earth, should be less than 3 Volts and switch ON the mains 
switch. 

Instrument will Display:  
 
 

Manufacturer Name with Model No 
 
 
 

Version number 
 

 
 
 
 
 
 

 

Temperature Probe status. (If Temperature probe is 
connected)  

 

If temperature probe is not connected or faulty, 
“Temperature probe error” display and default 25.0°C 
select 

 
 
Hold with Model No. as a standby  
 

 

 

 

 

 

 

 

ANALAB  
pH Analyzer 

 

Model 
µpHCal5+ 

Temperature 
28.5°C 

 

Temp. Probe Error 
MTC @ 25.0°C 

 

pH Analyzer 
Model :  µpHCal5+ 

Version 
2105/07-06/01.00 



Page 7 of 14 

9. Operation Procedure 
µpHCal5+ pH meter is very easy to operate. Separate keys are provided for calibration, analysis, 
temperature for manual temperature setting in case of temperature probe error and mode key.   

9.1. Mode: 1 Calibration 

The characteristic of a pH electrode will change with time due to electrode coating and aging 
and even a pH electrode would be stable over a time as electrodes cannot be produced with 
identical characteristics. 
 
In practice the response (% slope) of a  pH electrode is  not exactly 100% hence, difference 
between the theoretical and actual behaviour of a pH electrode require  compensated and 
therefore pH meter needs calibration, in other word  calibration is required to match the pH 
meter to the current characteristics of the pH electrode. 

With “Calibration”, user can calibrate the instrument with any TWO or THREE (as per 
selection) pH buffers i.e. 7.00 pH, & 4.01 pH and/or 9.18 pH. If Two point calibration is 
selected, calibrate 7.0 & 4.01 pH buffer if samples are acidic and Calibrate 7.00 & 9.18 pH 
buffer if samples are alkaline (It is recommended to use always certified standard to get 
accuracy in results as well as to get ± 0.05 pH Resolution). Instrument has auto buffer 
recognition facility.   

(Note: Buffer values mention above are @25°C, it is recommended to calibrate all buffers  
@ 25°C ± 2°C)   
 

9.1.1. Calibration Interval  

It is a known fact that pH electrodes must, from time to time, be calibrated to maintain 
measurement accuracy. In laboratory, calibrate instrument before each measurement. 

Note: Before starting calibration of pH analyser, 

1) Wash the electrode thoroughly with de‐Ionized water or a rinse solution. Do not wipe the  
electrode: this causes a build‐up of electrostatic charge on the glass surface. 
 

2) Maintain the temperature of the buffers to 25°C ± 2°C, unless otherwise specified in the  
individual monograph and dip the electrode along temperature sensor into the buffers. 

 
3) Perform two-point calibration using standard buffers of pH 7.01, 4.01 or 9.18- OR three-

point calibration using standard buffers of pH 7.01,4.01 and 9.18 @ 25°C  
 
4) Dip the electrode into the calibration buffer. The end of the electrode must be completely  

immersed into the sample. Stir the electrode gently to create a homogeneous sample. 
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9.1.2. Calibration Procedure 
 

µpHCal5+ is having facility for Two-point or Three-point calibration, i.e.  7.00, 4.01 and/or 9.18 
pH standards with auto buffer recognition. 

Press CALIBRATION key to perform buffer 
calibration. 

 
 
 

Display selected buffer 
 
 
 

Put electrode in 7.00 buffer solution and press 
ENTER to calibrate  
         

 
 
Display will show estimated  value of 7.00 pH, offset  
mV & Temperature (25º C by default). 
Wait till reading stabilizes, and then press ENTER 
 
If measured mV of 7.00  pH is within ± 40 mV,  new 
offset value will update and ready for next buffer 
calibration.  
 
If measured mV of 7.00pH is out of ± 40 mV, “Bad 
Buffer / Electrode” Error message will display.  
 
Recalibrate with fresh buffer / new electrode 

Wash and rinse the electrode and temperature sensor with distilled water properly and clean it 
with soft tissue paper. 

Dip Electrode and Temperature sensor in 4.01 or 
9.18 pH buffer solutions.  
 
 
 
Display will show estimated  value of 4.00 / 9.18 pH, 
mV & Temperature (25º C by default). 
 
Wait till reading stabilizes, and then press ENTER 
If % slope is within 80 – 120 %, new mV value will 
update and come out from calibration. (Slope 
calculation is automatically done by instrument) 
 
If measured mV of buffer is out of 80 – 120 % slope, 
“Bad Buffer / Electrode” Error message will display. 
Recalibrate with fresh buffer / new electrode 
Instrument is ready of sample Analysis 

  Calibrate  
  7. 00 pH Buffer  

 

pH Analyzer 
Model:  µpHCal5+ 

Enter 

  pH 6.99        Temp°C 
  mV 0.8           25.0 
 

Enter 

          7.00 pH 
         Recognized   
 

Bad 
Buffer / Electrode 

Auto Recog. 
Calib Nxt Buffer 
   

  pH 4.01        Temp°C 
  mV 170.8        25.0 
 

Enter 

4.01 pH 
         Recognized   
 

pH Analyzer 
Model:  µpHCal5+ 

Enter 

Enter 

4.01 7.00 9.18 
Buffer Selected 
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9.2. Mode: 2 Analysis:  
 

To analyse actual sample press “ANALYSIS” key.  
 
Note: Clean the electrode and temperature sensor (probe) with distilled water and dry with 
tissue paper and dip into the sample which is to be analyse. 
 
 

Press ANALYSIS key for sample analysis  
 

 
 
Instrument will confirm Two / Three-point calibration 
points 
 
 
 
Dip electrode and temperature sensor in sample to 
analyse. Note down the reading.  
 
Press Esc to come out from analysis.  
 

9.3. Mode: 3 MTC / Temperature: 
 
µpHCal5+ is having automatic temperature compensation (ATC) facility with help of 
temperature probe supplied with instrument.  But In absence or failure of Temperature probe, 
manual temperature compensation facility is also provided.   
 
Sample temperature can set manually with temperature key. Range 0°C to 130°C (By Default 
instrument will take 25°C.)  
 

 
Press TEMPERATURE key for manual sample 
temperature setting   
 
 
Use TEMPERATURE & ▲ / ▼ keys to set sample 
temperature value and press Enter to update new 
temperature value 
 
 
 
 

 

 

 

 

pH Analyzer 
Model:  µpHCal5 

 pH     9.177    Temp.° C 
 mV – 132.5         25.0 

 Esc 

pH Analyzer 
Model:  µpHCal5+ 

     0.0   to 130.0°C 
 25.0°C     ♦/   /Esc     

 

Three Point 
Calib. Active 
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9.4. Mode: 4 Select Calibration Points 
 
µpHCal5+ has facility to select calibration point between 2 point and 3 point 
  
 

Press Mode key and ▼ key to select calibration point 
mode.  

 
 
 

Press Enter to select calibration point 
 
 
 
 

Select calibration point with ▲/▼ keys.  
 

When Two Point Calibration Point is selected, 
Instrument will ask to select 2nd Buffer between 4.01 
pH and 9.18 pH (If samples are from Acidic Side, 
select 4.01 and if samples are from Alkaline side, 
select 9.18 pH for calibration) 

9.5. Mode: 5 Calib. Check 
 
It is unique facility of µpHCal5+. In case of variation in pH results, connect short link at 
electrode BNC connector and check stability of pH/mV reading.     
 
 

Enter for calibration check 
 

Connect short link with electrode input.  
 

IF 
pH and mV values are stable, instrument is working 
o.k. but if pH and mV value is unstable, there is a 
problem with instrument. 
Contact manufacturer or your dealer.    
Press Esc to come out from utility.   

 

 

 

 

 

 

 

pH Analyzer 
Model:  µpHCal5+ 

Mode: 4     ♦ /  
Select Cal. Point 

Select Cal Pts.    ♦ /  
 * 2Pt.                3Pt    

Mode: 5                ♦ / 
  Calib. Check 

 

Connect Short link @ 
Electrode connector 

pH: 7.00                  Esc 
 mV: -0.1  

Select Buffer     ♦ /  
  4.01          *9.18    
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10. Error Messages 
  
10.1. Temp. Probe Error: This message will display at the time of power ON FOR 2 to 3 

SECONDS if temperature sensor (probe) is not connected OR probe is faulty. 
Instrument will set 25°C by default. 

 
10.2. Bad Buffer / Electrode: This error message will display during Calibration, if any 

standard buffer OR Electrode cannot generate proper mV or Slope against 
standard. 

 
10.3. pH Over Range: This message will display in Analysis mode, if Electrode is open 

OR measured sample pH is below -1.00 pH OR above 15.00 pH. 
 

10.4. Incomplete Calibration: When complete calibration not performed i.e. if three-point 
calibration selected and only two point are calibrated then this message will display. 
User must perform all the selected calibration buffers.  

 
 

11. Maintenance of Electrode 
 

11.1. Shake the electrode gently to ensure that the internal buffer solution covers the whole 
membrane and no air bubble is entrapped. 

11.2. Electrode should be filled with the appropriate electrolyte (Saturated KCL solution) up 
to a height of about 1 cm. below the filling hole. 

11.3. Wash off any salt film present on the exterior of electrode using distilled water. 

11.4. To ensure pressure equalization in electrode the stopper of the electrolyte opening 
may be removed during operation. 

11.5. Soak the electrodes in 4.01pH buffer for some hours (preferable overnight) before 
using first time. Otherwise, also keep the electrode dipped in 4.01pH when not in use. 

11.6. Electrode which has a slow response due to drying out of the membrane or use under 
extreme conditions may be re-activated by soaking in 0.1 N hydrochloric acid for 
several hours. 

11.7. Always keep electrode in distilled water or 4.01 pH buffer. Don’t keep dry or 
disconnected to prevent instrument damage. 

 

 

 

 

 

 



Page 12 of 14 

12. Standard Operating Procedure (SOP)  
 

12.1. General 

12.1.1. Electrode Cleaning: Electrodes, which are mechanically intact, can often be restored 
to normal performance by one or combination of the following procedures. 

12.1.2. Salt Deposits: Dissolve the deposit by immersing the electrode in raw water for ten 
to fifteen minutes. Then thoroughly rinse with de‐ionize water. 

12.1.3. Oil / Grease Films: Wash electrode pH bulb in a little detergent and water. Rinse  
electrode tip with de‐ionized water. 

12.1.4. Clogged Reference Junction: Heat a dilute KCl solution to 60‐80°C. Place the  
    sensing portion of the pH electrode into the heated KCl solution approximately 10  
  minutes. Allow the electrode to attain room temperature while immersed in some  
    KCl solution. 
12.1.5. Electrode Activation: In case of dehydration/electrode showing sluggish response,  
    the bulb can be re‐hydrated by immersing the electrode in an ideal storage solution   

(e.g. buffer pH 4.00) for 1‐2 hours. If this fails, proceed for the electrode 
rejuvenation. 
 

12.2. Operation of pH meter to determine pH of solution 

12.2.1. Press ON/ OFF key to switch on pH analyser. Instrument Will Display model no.,  
Version no., temperature sensor status and will hold at date and time as a standby 
display.  

12.2.2. Rinse the electrode with de-ionized or distilled water before use to remove any  
impurities adhering to the probe body. (Do not wipe the electrode; this causes a 
build-up of electrostatic charge on the glass surface) 

12.2.3. Maintain the temperature of the sample to 25°C ± 2°C, unless otherwise specified  
In the individual monograph and dip the electrode and temperature sensor into the 
sample. 

12.2.4. When dipping the electrode into the sample the sensor or the glass bulb of the  
electrode must be completely immersed into the sample, stir probe gently in the 
sample to create a homogeneous sample. 

12.2.5. Press “ANALYSIS” key  
12.2.6. Wait till measured pH reading stabilizes 
12.2.7. Display shows sample pH, mV and temperature simultaneously. 
12.2.8. Note down the reading  
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12.3. Calibration of pH Meter: (Frequency – Daily prior to use) 

12.3.1. Select buffers to calibrate between 7.00 & 4.01/ 9.18 pH if two-point calibration is 
selected or select 7.00,4.01 and 9.18 if three-point calibration point selected.  

12.3.2. Press “CALIBRATION” key or press Mode and select Calibration mode.  
12.3.3. Instrument will display selected buffers and ask to put 7.00 pH buffer  
12.3.4. Wash the electrode thoroughly with de-Ionized water. (Do not wipe the electrode.  

This causes a build-up of electrostatic charge on the glass surface) 
12.3.5. Maintain the temperature of the buffers to 25°C +/- 2° C.  
12.3.6. Dip Electrode and temperature sensor in 7.00 buffers. 
12.3.7. Display will show measured value of 7.00 pH, mV and Temperature   
12.3.8. Wait till measured pH reading stabilizes  
12.3.9. Press ENTER key to confirm calibration. Analyzer is now calibrated to the 7.00 pH  

buffer and update the new value. 
12.3.10. Rinse the Electrode and temperature sensor with distilled water and then dip it to  

the next buffer solution.  
12.3.11. Follow step no. 12.3.5 to 12.3.9 for 4.01 and 9.18 pH calibration points.  
12.3.12. After all the points are calibrates, instrument will come out from calibration menu. 
12.3.13. Calibration data is stored in internal memory of instrument. 
12.3.14. Change the calibration buffer every week or whenever require and record.  
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13. Guarantee 
 
All ANALAB instruments are guaranteed for a period of 12 calendar months from the date of 
installation OR 18 calendar months from the date of delivery (whichever is earlier) against 
defects in material or workmanship other than valves, semiconductor, electrodes, batteries, 
PVC & Polycarbonate material etc. During the guarantee period, our liability is limited to the 
repair or replacement at our option of the instrument or parts thereof found to be defective.  
 

14. Service After Sales 
 
Utmost care is taken in the design, manufacture, and inspection of all ANALAB instruments to 
ensure trouble free service for long period. However, in case of unsatisfactory performance of 
any our instruments please contact our distributor for your area through whom the instrument 
was purchased under intimation to us.  
 

Manufactured By: 
 

Analab Scientific Instruments Pvt. Ltd. 
Plot No. 361, Sayaji market, 
N. H. No.: 8 By-Pass, At & Post: Sayajipura 
Vadodara – 390019  
Gujarat (INDIA) 
  

 +91-9714503393, +91-265-2514404  
  info@analab.co.in 
  www.analab.co.in  

     www.analabscientific.com 
 

 service@analab.co.in For Service Support 
 info@analab.co.in For Sales Enquiry 

 
 
 
 

 

 

 

 

 

 


