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accuracy. Calibration is the process of configuring an instrument to provide a result for
a sample within an acceptable range. There are three main reasons for having
instruments calibrated are to ensure readings from an instrument are consistent with

other measurements, to determine the accuracy of the instrument readings, to establish
the reliability of the instrument i.e. that it can be trusted. This review includes the
information about the tests conducted for calibrating different analytical instruments
and acceptance criteria. Out of calibration is the major thing during analysis. It gives in
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detail about the out of calibration also.

INTRODUCTION

Calibration is a  comparison  between
measurements one of known magnitude or
correctness made or set with one device and
another measurement made in as similar a way as
possible with a second device. The device with the
known or assigned correctness is called the
standard. The second device is the unit under test,
test instrument, or any of several other names for
the device being calibrated. The formal definition
of calibration by the International Bureau of
Weights and Measures 1s the following:

"Operation that, under specified conditions, in a
first step, establishes a relation between the
quantity values with measurement uncertainties
provided by measurement standards and
corresponding  indications  with  associated
measurement uncertainties (of the calibrated
instrument or secondary standard) and, in a second
step, uses this information to establish a relation
for obtaining a measurement result from an
indication.

Calibration may be called for
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1. a new instrument
2. after an instrument has been repaired or modifie
3. when a specified time period has elapsed

4. when a specified usage (operating hours) has
elapsed

5. before and/or after a critical measurement

6. after an event, for example after an instrument
has had a shock, vibration, or has been exposed
to an adverse condition which potentially may
have put it out of calibration or damage it

7. sudden changes in weather

8. whenever observations appear questionable or
instrument indications do not match the output
of surrogate instruments

9. as specified by a requirement, e.g., customer
specification, instrument
recommendation.

manufacturer

In general use, calibration is often regarded as
including the process of adjusting the output or
indication on a measurement instrument to agree
with value of the applied standard, within a
specified accuracy. For example, a thermometer
could be calibrated so the error of indication or the
correction is determined, and adjusted (e.g. via
calibration constants) so that it shows the true
temperature in Celsius at specific points on the
scale. This is the perception of the instrument's
end-user. However, very few instruments can be
adjusted to exactly match the standards they are
compared to. For the vast majority of calibrations,
the calibration process is actually the comparison
of an unknown to a known and
recording the results.

CALIBRATON:
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1. Calibration of an instrument is the process of
determining its accuracy. The process
involves obtaining a reading from the
instrument and measuring its variation from
the reading obtained from a standard
instrument.

2. Calibration of an instrument also involves
adjusting its precision and accuracy, So that
its reading comes in accordance with the
established standard.

3. This is important for justifying the process
of Qualification and Validation.

4. The instrument or equipment with the
known accuracy is known as standards. All
the other instruments are measured against
this standard.

5. It is important to know that the standards
vary from one country to the other
depending upon the type of industry.

OBJECTIVE:

1. Ensure measurement accuracy — Confirm that

the instrument provides results within
acceptable limits.
2. Maintain  consistency —  Ensure that

measurements remain consistent over time and
across different instruments.

3. Meet regulatory or industry standards -
Comply with
requirements.

legal, quality, or safety

4. Detect and correct errors — Identify deviations
or drifts in performance and correct them.

5. Ensure product quality — Support quality
control in manufacturing, testing, and research
by using precise measurements.
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CALIBRATION TECHNIQUES:

1. Direct Calibration : Compares the instrument
directly with a reference standard.Simple and
accurate if the reference is traceable.

Example: Using a certified thermometer to check
another thermometer’s reading.

2. Indirect Calibration : Involves calibrating
through an intermediate measurement or another
system. Often used when direct comparison is not
possible.

Example: Calibrating a flow meter by measuring
the output volume over time

3. Zero and Span Calibration :

Zero: Adjusts the device to show a correct reading
when the input is zero.

Span: Adjusts to ensure accurate readings across
the range. Common in pressure, flow, and
temperature sensors.

4. Multipoint Calibration : Calibration at several
points across the instrument's full range.

Improves accuracy and detects non-linear
behavior. Often used for sensors and analytical

Instruments.

5. One-point Calibration : Calibration at a single
known value. Simple and quick but less accurate
for wide-range instruments.

6. Two-point Calibration : Uses two reference
values (often low and high).Common for linear

systems, balancing simplicity and accuracy.

7. Dynamic Calibration : Applies to systems
time (e.g.,

performance

where conditions change over
acceleration, vibration).Measures
under real-time, changing conditions.
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8. Automatic or Self-Calibration : Instruments
with built-in functions to calibrate themselves.
Common in digital devices and automated
systems.

9. Field Calibration (In-situ) Calibration
performed at the location where the device is used.
Reduces downtime but may be less precise than
lab calibration.

10. Laboratory Calibration : Conducted in a
controlled environment using high-precision
Provides the highest
and traceability.

standards. accuracy

CLEANING & CALIBRATION OF PH
METER:

1. Introduction :

The accurate measurement of pH is crucial for
ensuring the quality and compliance of various
products and processes. A pH meter requires
regular cleaning and calibration to maintain
accuracy and reliability.

2. Objectives :

e To ensure the pH meter is free from
contaminants  that could affect its
performance.

e To calibrate the pH meter using standard
buffer solutions for accurate measurements.

3. Equipment and Materials :
e pH meter
e Standard buffer solutions (pH 4.00, 7.00)
e Distilled water
e Beakers

e Tissue
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4. Cleaning Procedure:
Preparation:

e (Qather all necessary materials and ensure a
clean working area.

e Wash hands and wear appropriate personal
protective equipment (PPE).

Cleaning the pH Meter :

e Rinse the pH electrode with distilled water to
remove any residual samples.

e If the electrode is contaminated, soak it in a

suitable cleaning solution as per the

manufacturer's recommendations.

e Gently wipe the electrode with a soft lint-free
cloth to remove any stubborn residues.

e Rinse the electrode again with distilled water.
Inspecting the Electrode :

e Check the electrode for any signs of damage
or wear.

e Ensure that the reference junction is clean and
functioning properly.

5. Calibration Procedure:

Preparation:

® Turn on the pH meter and allow it to warm up
as recommended by the manufacturer.

Calibration Steps:

e Begin with the pH 7.00 buffer solution
(neutral).

e Rinse the electrode with distilled water, and
then immerse it in the pH 7.00 solution.

e Allow the reading to stabilize and adjust the
meter to read 7.00 if necessary.Next, calibrate
with the pH 4.00 buffer (acidic).

e Rinse the electrode with distilled water. Rinse
and pat dry with a lint-free tissue in between
buffers.

e Rinse the electrode, immerse it in the pH 4.00
solution, and adjust the meter accordingly.

Standard buffer solution

Observation Reading

Trail 1 Trail 2 Trail 3
Buffer 7 7.02 6.98 6.96
Buffer 4 4.03 4.02 4.03

OBSERVATION TABLET : Table: calibration
of pH meter

ACCURACY :

observed value should be within +/-5 value of
standard pH.
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It means that pH 6.95 to 7.05 it would be
acceptable for pH 7 and 3.95 to 4.05 it would be
acceptable for pH 4.

CONCLUSION :

The pH meter was successfully cleaned and
calibrated.
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All readings were within acceptable limits,
confirming the accuracy of the pH meter.

CLEANING & CALIBRATION OF
WEIGHING BALANCE :

1. Introduction :

Provide a brief overview of the Importance of
weighing Dbalances in laboratory settings,
particularly in QA and QC processes. Discuss how

accurate  measurements are crucial  for
experiments, quality control, and regulatory
compliance

2. Objective :
Clearly state the aim of the report. For example

e To perform proper cleaning and maintenance
of the weighing balance.

e To calibrate the weighing Balance to ensure
accurate measurements.

3. Materials and Equipment :

List the materials and equipment used during the
cleaning and calibration process, Include

e Weighing balance
e C(Cleaning agents (eg, ethanol, distilled water)
e Soft cloth or lint-free wipes.

e (alibration weights (traceable to national
standards)

e Calibration certificate (if applicable)
4. Procedure :
A. Cleaning Procedure :

Preparation :

U
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e FEnsure the balance is turned off and

unplugged.
e Gather all necessary cleaning materials.
Cleaning Steps :

e Use a soft cloth dampened with distilled water
or a mild cleaning agent to wipe the exterior
surfaces.

e Avoid abrasive materials that could scratch
the balance.

e (lean the weighing pan with ethanol and a
allow it to dry completely.

e Check for dust or debris in the balance's
internal components and carefully remove it if
accessible.

e Document any issues found during the
cleaning.

B. Calibration Procedure :
Preparation :

e Turn on the weighing balance and allow it to
warm up for at least 30 minutes.

e Ensure the balance is level using Built-in
levelling feet and spirit level.

Calibration Steps :

e Access the calibration mode on the balance
(refer to the manufacturer's manual).

e Use standard calibration weights that are
traceable to national standards.

e Place the calibration weight on the balance,
allowing the reading to stabilize

e Record the displayed weight and compare it to
the actual weight of the calibration
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e weight.

e Document the calibration results and
adjustments made

e Adjust the balance settings if discrepancies
exceed acceptable limits.

OBSERVATION TABLE :

e Repeat the process for multiple weights (eg,  A. Accuracy/Linearity :
50mg, 100mg, and 200mg) to ensure accuracy

across the range.

Task Trail 1 Trail 2 Trail 3
50mg 49.45 50.00 51.00
100mg 99.95 102 104
200mg 199.50 200.65 200.75
B. Repeatability/Uncertanity :
Weight. No Reading displayed by positive balance
1 20.006
2 20.007
3 20.003
4 20.004
5 20.003
6 20.002
7 20.002
8 20.004
9 20.002
10 20.002
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