






UNBREAKABLE APH SLEEVED
GLASS + REFERENCE

COMBINED pH ELECTRODE

ELECTRODE OUTPUT 
RANGES FROM

 -350 mV TO +350 mV
 OVER 0 - 14 pH. FILL HOLE

(FILL 4M KCl
+ A FEW AgCl
CRYSTALS)

PLATINUM WIRE
(SENSING WIRE)

OUTER GLASS 
BODY

Ag/AgCl WIRE
(REFERENCE WIRE)

FIBER JUNCTION

PH SENSITIVE
GLASS BULB

HCl

4M KCl
SOLUTION

FILL LEVEL

DIP LEVEL

GIVES APPROX.
56mV/pH

PROTECTIVE 
PVC SLEEVE



UNBREAKABLE APH SLEEVED
CONDUCTIVITY CELL

5MM X 5MM PLATINISED
PLATINUM PLATES 
SEPARATED BY A 

DISTANCE OF 5 MM

PLATINUM
WIRES

DIP LEVEL



UNBREAKABLE APH SLEEVED
PLATINUM ELECTRODE WITH 

2
25 MM  

PLATINUM PLATE FOR ENHANCED 
READINGS

5MM X 5MM 
PLATINUM PLATE 
(99.999% PURE)

PLATINUM
WIRE

DIP LEVEL



UNBREAKABLE APH SLEEVED
REFERENCE ELECTRODE

(CALOMEL ELECTRODE/ Hg-Hg Cl )2 2

WIRE

FILL HOLE
(FILL WITH 

SATURATED KCl)

Hg(s)

4M KCl (aq)

Hg Cl(s)2

POROUS PLUG

GIVES CONSTANT 
POTENTIAL OF +241 mV

WITH RESPECT TO S.H.E.



UNBREAKABLE APH SLEEVED
REFERENCE ELECTRODE

(Ag-AgCl)

WIRE

FILL HOLE
(FILL WITH 

SATURATED KCl)

Ag(s)

4M KCl (aq)

AgCl(s)

POROUS PLUG

GIVES CONSTANT 
POTENTIAL OF +197 mV

WITH RESPECT TO S.H.E.



METALLIC ELECTRODES
(GOLD, SILVER, ALUMINUM, 

ZINC, COPPER )

Au Ag Al Zn Cu

WE USE 99.99% PURE METALS FOR ALL OUR 
METALLIC ELECTRODES FOR BEST ACCURACY IN 
READINGS. THE ELECTRODES HAVE A LARGE 
SURFACE AREA. ELECTRODES SHOULD NOT BE 
MADE FROM COMMERCIAL GRADE METALS. THEY ARE 
VERY MUCH IMPURE AND THEY HAMPER THE 
RESULTS. 

DIP LEVEL



HEALTH AND HYGENIE 
OF ELECTRODE

1. Check the level of KCl. Add freshly prepared, 
4M KCl + a few crystals of AgCl. The KCl has to flow 
out of fibre junction freely. The KCl solution should be 
replaced weekly with freshly prepared solution.

2. Fluctuations may occur due to the moisture present 
in the air. Clean both BNC pin and socket of electrode 
with alcohol using small brush. Blow dry with air dryer.

3. To clean the electrode, unscrew the protective sleeve
of the electrode and dip the bare glass electrode in 
1N HCl acid for 5 minutes and remove. Immediately 
wash under running water and wipe with tissue paper.

4. Always keep the protective sleeve on the electrode. 
It prevents breakage and also damage to the delicate 
glass bulb.

5. Keep your electrode in long term storage with the 
wetting cap on. Fill the cap with enough 4M KCl 
solution to cover the glass bulb. 

6. The filling solution (4M KCl + few AgCl crystals) is to 
be replenished if level goes down. It must be filled till 
fill hole.

7. DO NOT store the electrode in distilled water. Always 
use acidified water (a few drops of acid in 250 mL of 
water).

8. DO NOT use electrode outside pH (0 to 14) and 
temperature (0º to 75º C) ranges. 



WINDOW FOR 
TRANSIMISSION

OF LIGHT

FILL LEVEL

10 MM PATH 
LENGTH

RIDGE TO ENSURE 
THE CUVETTE IS 

PLACED IN CORRECT 
POSITION EVERY TIME

APH JACKETED 
SPECTROPHOTOMETER CUVETTE

OF 10 MM PATH LENGTH
(GLASS/QUARTZ)

CUVETTE CAP



BEER LAMBERTS’ 
LAW



SPECTROPHOTOMETER PRINCIPLE

ITIO IA

LIGHT SOURCE
(TUNGSTEN / 

UV LAMP)

MONOCHROMATOR
(PRISM OR GRATING)

SAMPLE 
SOLUTION

DIGITAL DISPLAY

DETECTOR
(PHOTOCELL)

SLIT

COLLIMATOR
(LENS)

I  = I  + IO A T

ABSORBANCE (A) = log  (I /I )10 O T



PRINCIPLE OF 
PHOTOFLOURO METER

LIGHT
SOURCE

PRIMARY 
FILTER

SECONDARY
FILTER

SAMPLE
UNDER TEST

DETECTOR

FLOURESCENSE

λ1

λ2

λ1 < λ2



POLARIMETRY PRINCIPLE

PLANE POLARISED 
LIGHT

FIRST POLARISING
DEVICE

ND2  POLARISING 
DEVICE PLACED AT
90º TO THE FIRST

NO LIGHTUNPOLARISED 
LIGHT

DETECTOR

OPTICALLY ACTIVE 
SOLUTION ROTATES THE 
PLANE OF POLARISATION

SPECIFIC ROTATION (α)

ANGLE OF ROTATION(Θ) x 100 
(PATH LENGTH x CONCENTRATION (gm/mL) 

α = 

SAMPLE
UNDER TEST



POLARIMETER TIPS

1. The polarimeter tube should be thoroughly rinsed 
with water before use. Both the side glasses should 
be removed, washed and  then placed back. The cap 
should be screwed on tightly.

2. The solution has to be filtered to remove any 
suspended particles.

3. The tube should be rinsed with the solution under 
test, discarded and then again filled with the solution.

4. The side glasses should be stain free. They should 
be changed when stained.

5. The sample solution should be homogenous. To 
achieve homogeneity it must be stirred for 1 hour.

6. Before pouring the solution in the polarimeter tube, 
the user should ensure that both the end caps are 
tightly secured. The solution should be poured in 
through the neck of the tube.

7. After pouring a little solution in the tube, the user 
should tilt the tube sideways to remove any bubbles, 
then again resume pouring. The tube should be filled 
up to the neck.

8. After securing the top cap, the user has to look into 
the tube through the side glasses to ensure that no 
bubble is present in path of light. If any, should be 
removed by tilting the tube sideways.



POLARIMETER TIPS
(continued)

9. The user should set the tube aside for 10 to 15 
minutes so that the solution settles down. The 
solution should be crystal clear without any waves.

10. The accuracy of the reading depends on the fine 
catching of the minimum intensity of light. The wheel 
should be rotated very slowly using the index finger 
while observing the intensity on the meter with thea 
help of the magnifying lens.



SAMPLE
UNDER TEST

DETECTOR

SCATTERING OF LIGHT IS DIRECTLY 
PROPORTIONAL TO THE NO. OF 
SUSPENDED PARTICLES PRESENT 
IN THE SAMPLE. THE UNIT OF TURBIDITY 
IS NTU.

SCATTERED LIGHT IS CAPTURED 
AT 90º TO THE INCIDENT LIGHT

TURBIDITY PRINCIPLE

LIGHT
SOURCE

SCATTERING OF LIGHT



PREPARATION FOR PRACTICALS 
(After vacation or before exams).

A few days prior to start of practicals or examination, 
these things have to be ensured/done:

1. Availability of enough quantity of distilled water for 
the experiments.

2. Availability of AR grade chemicals.
3. Condition of electrodes (whether they are broken or 

damaged, etc).
4. Freshly prepared 4M KCl + (a few crystals of AgCl) 

solution to be filled in pH and potentiometer 
electrodes.

5. All instruments are to be calibrated with their 
respective electrodes using the calibrations or buffer 
solutions (they are to be prepared with distilled water 
only).

6. Keep the instrument switched ON for at least six 
hours.

7. Cuvettes for colorimeter, spectrophotometer and 
photoflourimeter have to be cleaned in concentrated 
HCl, then rinsed with water and dried.

8. Polarimeter side glasses have to be washed with 
detergent. Ensure no stains remain.

9. At least 3-4 good, functioning, spare electrodes and 
1-2 spare instruments should be available, in case 
the electrodes break during the experiments.



GOOD LABORATORY 
PRACTICES

1. Wash the electrodes before and after use. Store only 
in box provided.

2. Rinse the electrodes with water between uses.
3. Rinse the cuvettes, test-tubes, etc with solution 

under test and discard the solution.
4. Do not hold the cuvettes from their transparent sides 

as finger prints will alter the readings.
5. Put cuvette cap on to avoid spillage
6. Ensure electrode is dipped till dip level. Add distilled 

water to raise level.
7. All weight balances, burettes, pipettes, etc have to be 

calibrated.
8. In case of power failure only use sine wave inverter. 

Use instruments with battery backup.
9. During tiration, wait for atleast 10 seconds to record 

the reading after dispensing the titrant and stirring 
the solution.



COMMON MISTAKES

1. Dipping electrodes in distilled water for cleaning or 
storage purposes. 
Electrodes should be kept in acidified water only.

2. Electrodes are not immersed adequately in the 
solution.

rdThe bottom ⅓  of the electrode (tip and fiber junction) 
must be compulsorily submerged well under the 
solution.

3. Fluctuation in readings, if occurs, is 95% due to 
improper or ill conditioned electrodes.
Ensure that electrodes are good and in functioning 
condition.

4. Continuing to use bad or broken electrodes.
E.g.: Conductivity cell plates are broken. 

Change electrode.
Broken AgCl wire in reference electrodes. 
Change electrode.
Using of pH, potentiometer and reference 
electrodes even after KCl inside has turned milky. 
Immediately change KCl. If possible, KCl has to 
be changed weekly.
Electrode are dry (KCl has dried up). 
Fill with freshly prepared KCl.

5. Corrosion at pin and connector of electrodes. 
Should be cleaned with sandpaper.

6. Buffers solutions are old. 
Prepare fresh buffer solutions for calibration.



COMMON MISTAKES 
(continued)

7. Using electrode as a stir rod. 
Use glass rod or magnetic stirrer.
Homogeneity in solution must be achieved before 
recording the readings.

8. Incorrect or inappropriate range selected in 
conductivity meter.
Range selected should be such that the reading 
covers all the 4 digits of the display.

9. Filter selection wheel in colorimeter is not turned 
fully.
Ensure that the wheel clicks into place every time a 
filter is selected.

10. Spectrophotometer cuvettes are placed incorrectly 
in the instrument.
The transparent side of the cuvette should be in path 
of the light.

11. Cuvettes are stained. 
Cuvettes should be clean, dry and spotless. Clean 
with concentrated HCl or nitric acid if stained.

12. Test tubes, cuvettes, etc are not matched. 
Always use the test tubes or cuvettes provided with 
the instrument. Using any other cuvettes or test 
tubes will hamper the results.
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