




















AcSIR Academic Centre Code: 32

CSIR-National Physical Laboratory

Course 2 Inter-disciplinary / Cross-disciplinary Total Credits 2:

Title:
Course Code CreditsEnvironmental Chemistry & Metrology

AcSIR-32-ID-004 2

Basics of air, water and soil pollution, Sources and impact of air pollution, Transport of air pollutants,
Analytical chromatographic technique (GC) and its application in Environmental Chemistry, Quality
assurance/Quality Control, Concept of qualitative and quantitative analysis of atmospheric aerosols
samples, Trace gases/Green House Gases (GHGs), Measurements of trace gases/GHGs using online
gas analyzers. Primary Ozone standard, Estimation of uncertainty in calibration of ozone analyzer.

CSIR-NPL



AcSIR Academic Centre Code: 32

CSIR-National Physical Laboratory

Course 2 Inter-disciplinary / Cross-disciplinary Total Credits 2:

Title:
Course Code CreditsMaterials Metrology

AcSIR-32-ID-005 2

Basics of Metrology. Introduction to Reference materials includes preparation of |
reference material, homogeneity test. stability assessment. traceability,
uncertainty estimation. Introduction to ISO 1 7025. Scope and content of ISO 1 7025, ( l ) Management
requirements (2) Technical requirements,
Test and calibration methods validation. Equipment, Measurement traceability,
Sampling, Assuring quality of test results, Reporting the results. Versailles Project on Advanced
Materials and Standards (VAMAS). structure and its objectives, technical working areas, inter lab
comparisons, forming of new technical areas, development of new methods and standards. Testing of
materials.

CSIR-NPL



AcSIR Academic Centre Code: 32

CSIR-National Physical Laboratory

Course 2 Inter-disciplinary / Cross-disciplinary Total Credits 2:

Title:
Course Code CreditsMetrology in Chemistry

AcSIR-32-ID-006 2

Basics of measurement in chemistry (MiC); Role of Standards, Reference Materials (R.Ms), Certified
reference materials (CRMs), Secondary reference materials (SRMs), Working reference materials
(WRMs), Importance of Bharatiya Nirdeshak Dravyas (BNDs). Method validation and quality control
emphasized to Analytical procedures,
Control Charts, Inter laboratory comparisons (ILCs), Traceability in Chemical measurement, Uncertainty
measurements for chemical parameters.
Development of BND related to Chemical Parameters in accordance with ISO 17034:2016. Basic
principle of sophisticate instrument viz. AAS, ICPOES, HR-ICPMS and IC. Practical training on sample
preparation gravimetrically and determination of
analytes / measurand by AAS, ICP-OES, IC.

CSIR-NPL



AcSIR Academic Centre Code: 32

CSIR-National Physical Laboratory

Course 2 Inter-disciplinary / Cross-disciplinary Total Credits 2:

Title:
Course Code CreditsMaterials Processing and Characterization

AcSIR-32-ID-008 1

Introduction to materials processing techniques, Polymer Processing, Metal Processing, Ceramic
Processing, Composites Processing (Metal, Ceramic, Polymer matrix, Carbon-Carbon Composites),
Nanomaterials and Nanocomposite Processing. Polymer processing includes, Injection moulding,
compression moulding, transfer moulding, blow moulding, film blowing and extrusion. Fiber reinforced
composites processing includes filament binding, hand layup, pultrusion. Metal and Ceramic
composites processing includes powder Metallurgy, arc melting, melt spinning, spark plasma sintering,
hot pressing. Materials Testing, Mechanical Properties such as Tensile, Compression, Bending. Impact,
Thermal Shock Resistance, Hardness, Toughness, Ductile to brittle transition. Mechanical behavior of
polymers. Crystallization, melting and glass transition. Heat capacity, Thermal expansion, Thermal
conductivity. Thermal stresses, Electrical properties.
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