





STRATEGIC PLAN 2017 - 2022

PROJECT OBJECTIVES AND DELIVERABLES COLLABORATION OPPORTUNITIES

e Completion of the Hydrogen Sulphide (H,S) project for the
improvement of the NMS for hydrogen sulphide in nitrogen from 10 to
10 000 ymol/mol.

« Completion of the Air Pollution Analyser project for the commissioning
of the new air pollution analysers

» Development of primary reference gas mixtures of BTEX in nitrogen

» Development of new NMS for nitrogen dioxide (NO2) in nitrogen and
water in nitrogen gas mixtures; for ethanol in air primary reference gas
mixtures (PRGMs)

* Expansion of the scope for the gravimetric preparation of multi-
component mixtures for stack gas emissions

» Completion of the software development project for the automation
of the ozone measurement system and development of new primary
standard for ambient level ozone

* New calibration facility for the calibration of evidential breathalysers

 Establish Greenhouse Gas Reference Standards to provide GAW
Cape Point with traceability to the Sl

Research and development in the field of gas analysis is a critical to
improving and developing new national measurement standards. In
achieving the overall goal of gas analysis strategy, the section will
embark on extensive human capital development, thus, improving
skills and qualifications of the personnel. Existing primary reference
gas mixtures (PRGM) and assigning reference measurements will
be improved in support to the air pollution measurements, indoor air
quality, and law enforcement sectors by being available to commercial
laboratories that provide industry with reliable measurement values to
ensure the quality and international acceptance of their measurement
results. Development of new suite of primary reference gas mixtures
to underpin the needs of Global Atmospheric Watch (GAW) are a
primary focus. The main new focus is in the areas such as aerosols,
greenhouse gases (ambient level), selected reactive gases, ozone, and
atmospheric deposition. Close ties have been forged with NMls such
as KRISS (Korea) to develop new gas NMS for Atmospheric (Kyoto
protocol, USA EPA, Air Quality Act in South Africa). Indoor air quality
(VOCs components, H,S, PAHs, DMS, Formaldehyde standards) and
emission gases (Propane, CO2, CO, NOx and VOCs), forensic and
medical gases (ethanol, methanol, acetone, water, COz, Oxygen) and
energy gases (natural gas, biogas, liquefied petroleum gas, liquefied
natural gas and hydrogen).

9.2.3.4 GREEN INDUSTRIES-ENVIRONMENTAL MONITORING

DESCRIPTION

ALIGNMENT WITH MANDATE / IPAP INITIATIVES

According to the South African constitution, South Africans have the right
to an environment that is not harmful to their health or well-being. Organic
pollutants are recognised as harmful to the environment and human
health. This group of chemicals include persistent organic pollutants
(POPs), priority pollutants and emerging pollutants. These compounds
are ubiquitous and are from industry, agriculture and waste water
containing personal care products and pharmaceuticals. Exposures to
these chemicals are associated with negative health effects. However, the
majority of pollutants do not have acute toxicity, except for cases of direct
poisoning. Lifelong exposure leads to chronic effects and in the majority
of the population these effects are often subtle. However, in low income
communities that already face challenges such as malnutrition and
high rates of HIV infection, these chronic effects could cause additional,
physiological stress.

The research and monitoring of environmental toxicants, are essential
not only due to the adverse health effects, these chemicals can exhibit
on environmental and human health but also their potential effects on
international trade. With the list of potentially hazardous chemicals ever
increasing, South Africa has a serious shortfall in quality analysis for these
compounds on/in goods exported to foreign markets. This has the potential
to become a serious problem in the export of goods. Stricter legislation
and the initiation of environmental programmes are being applied globally.
This includes regulations, such as the REACH programme and South
African and global initiatives such as the direct estimation of the ecological
effect potential (DEEEP) and Global Atmospheric Pollution forum (GAP).
Therefore the NMISA strives to provide essential support for public policy
objectives and initiatives pertaining to measurement compliance issues
within the environment.

Green industries
Quality of Life
Environment and health



STRATEGIC PLAN 2017 - 2022

PROJECT OBJECTIVES AND DELIVERABLES COLLABORATION OPPORTUNITIES

New PRGMs for Air Pollution monitoring

Pesticide analysis in environmental matrices

Develop extraction methods for PAHs in soil and sediment,
wild bird eggs, coral and other aquatic media

Develop extraction methods for perfluorinated compounds
(PFCs) in soil, sediment, biotic and abiotic matrices

Develop extraction methods for dioxins, dioxin-like compounds
and brominated flame retardants (BFRs) in soil, sediment and
other complex environmental matrices

Reference measurement for particle size using static optical
imaging

Developing and validating extraction, clean-up and analytical
techniques pertaining to organic pollutant analysis
Benchmarking South Africa’s capability in the realm of
environmental research

Assisting through these developments to meeting South
Africa’s obligations to national and international conventions
and legislation, including but not limited to, the Stockholm
Convention, Rotterdam, BASAL, REACH, RoHS and EU
environmental legislation

Assist with developing a national baseline in support of
complying with International Convention and assist in
environmental and human health policy making.

Initiate analytical work, pre-empting the needs of South
African industries to meet international requirements — will fill
analytical needs currently met by oversees testing facilities.
Thus leading to routine analytical capabilities for trade and
industry (agricultural, manufacturing and mining)

Disseminate analytical and theoretical knowledge through the
training of masters and/or doctoral students, government and
industry policymakers.

Provide the rest of Africa with a comprehensive training facility
Huge potential for research and development field will be
exploited

As per the constitution assist in maintaining a safe and healthy
South African environment

Have established collaborative networks regionally and
internationally with Dr David Odusanya at Department of Water
Affairs Resource Quality Systems (DWA-RQS, Professor Egmont
Rohwer at Department of Chemistry, University of Pretoria, Dr
Rialet Pieters and Professor Henk Bouwman at North West
University, Potchefstroom, Dr Eric Reiner at The Ministry of the
Environment (MOE), Canada, Professor Jean-Franscois Focant at
University of Liege, (ULg), Belgium, Mr Jack Cochran at Restek
corporation, USA, Dr Jana Weiss and Professor Jacob de Boer at
The Insititute for Environmental Studies (IVM), Free University VU)
of Amsterdam.

Collaboration with UNISAis in the pipeline since they have purchased
a LECO accurate mass GCxGC-HRT system that will complement
the suite of instruments at NMISA (LECO nominal mass GCxGC-
TOFMS and Agilent accurate mass GC-triple quadrupole system).
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9.2.3.5 BIOFUELS

DESCRIPTION

Worldwide, biodiesel occupies a prominent position among the
alternatives to conventional petro-diesel fuel owing to various technical
and economic factors.1) In South Africa there is a need to create a link
between the country’s first and second economies. The government
specifically hopes to stimulate economic development and to alleviate
poverty through the promotion of farming. 2) South Africa’s biofuels
strategy aims to stimulate the production of suitable crops in areas
of the country that have been under-used for agriculture. A number
of large scale biofuel manufacturers have been licensed in the recent
years. To protect the performance and durability of automobile engines
or combustion equipment the biodiesel must adhere to national
regulations and meet certain physicochemical property requirements,
standards and limits as specified in SANS 1935. It is therefore
important to measure these properties accurately to ensure the quality
of biodiesel.

The evaluation of the biodiesel and bioethanol quality is achieved
through the determination of the chemical composition and physical
properties. The limits specified in biodiesel and bioethanol standards
must protect the performance and durability of automobile engines
or combustion equipment. Set standards (including international
standards) provide guidance on the methods of analysis of biodiesel
and bioethanol to ensure the quality of the final product. Before
biofuel is released to the market it has to be certified, this ensures
that the bioethanol or biodiesel adheres to the countries standards
and regulations. Certification is the practical implementation of the
standard and regulations of the principles and criteria that are aimed
for, this step requires a tracking method and a labelling process.

Standards and Regulations are outlines in this report to assist in
the development of reliable analytical methodologies to identify and
quantify the components of the final bioethanol or biodiesel final
product. Such that the specific product will be recognizable and its
compliance with the standards and specific regulations in question will
be unquestionable.

PROJECT OBJECTIVES AND DELIVERABLES

ALIGNMENT WITH MANDATE / IPAP INITIATIVES

Green industries and environmental impact

Gas economy (energy, industrialisation and fracking)

COLLABORATION OPPORTUNITIES

The project aims to formulate analytical procedures that meet
global comparability, supplying reliable and robust methods for the
characterisation of chemical parameters specifically developed for
biodiesel and bioethanol, usable for compliance testing and regulatory
enforcement. Moreover, measurement results with small associated
uncertainties can enable comparisons between the cost of fossil fuels
and biofuels.

These methods will help ensure the sustainable contribution of biofuels
to energy supply. Reference materials will be used as tools for method
validation and calibration of the measurement process, covering
chemical parameters.

SO

American Society for Testing and Materials (ASTM International)
European Committee on Standardisation

Asia Pacific Economic cooperation

World-wide food charter

The comparisons of Brazilian, EU and USA are made on the
standards in place at the end of the year 2007. The standards are
frequently reviewed and updated. The standards for biodiesel in
Brazil and the United States of America are applicable for both FAME
and fatty acid ethyl esters (FAEE), whereas the European Union
biodiesel standard is only applicable for FAME.
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9.2.3.6 GREEN INDUSTRIES-ELECTRICITY

DESCRIPTION

In support of government’s drive to reduce energy consumption and
implement accurate customer billing in South Africa, the DCLF and
RF section of NMISA has identified projects to enhance the ac power
and energy National Measurement Standard and establish in-house
measurement traceability. The Photometry and Radiometry section is
in the process to develop a National Measurement Standard for light
emitting diodes (LEDs) that serve as energy efficient light sources.
The development and implementation of a measurement capability
for light-emitting diodes (LEDs), to support the energy saving drive in
South Africa, is one of the top priorities of NMISA. The move towards
LED lighting is propelled by its high efficiency which promises savings
in terms of energy and cost.

ALIGNMENT WITH MANDATE / IPAP INITIATIVES

Green industries: Second-phase upgrade of the electrical power and
energy measurement standards by NMISA to support measurements
required by Eskom and municipalities for the maintenance of the
national power grid and the monitoring of its distribution systems;
New upgraded national measurement standards for energy

efficient lighting.

PROJECT OBJECTIVES AND DELIVERABLES

In order to support the local lighting industry, accurate LED
measurement methods and standards will be developed to ensure
that the performance can be assessed when comparing different
products against each other, or when comparing with existing lighting
installations. A vital need to provide traceability to local laboratories
and other institutes in South Africa exists. The current measurement
capabilities for ac power and energy will be improved by establishing
in-house traceability.

COLLABORATION OPPORTUNITIES

South African lighting industry through IESSA
SABS
ESKOM

9.2.3.7 PARTICULATE MATTER — NANO PARTICLES

DESCRIPTION

ALIGNMENT WITH MANDATE / IPAP INITIATIVES

Particulate matter or particles are part of everyday life. Particles can
exist in solid, liquid or gaseous forms and can be naturally occurring
(or derive thereof) or synthetically produced. The major influencing
factors on the eventual application of particles are their chemical
composition (especially surface) and microstructure (crystalline,
amorphous or both). Nevertheless, the particle size distribution (PSD)
is a major focus area within device applications and, more importantly,
human and environmental effects. Consequently, active R&D is carried
out within the scientific community to develop reliable testing protocols
and reference materials, especially for nanoparticles. Currently, the
NMISA provide particle size analysis for primarily industrial clients.
Scanning electron microscopy (SEM) (30 nm to micron sized particles),
laser diffraction (LD) (100 nm to 3.5 mm) and static imaging analysis
(200 nm to 100 microns) are the techniques employed depending
on the request, size or amount of particles. Of the three techniques,
static optical imaging is a highly specialised method developed at the
NMISA for especially small amount of particles collected on a filter.
The method is a popular choice over a more labour intensive and
expensive SEM or the large number of particles required by LD. As
a result, the static imaging PSD technique developed at the NMISA
has enjoyed success within a wide range of environmental monitoring,
mining and manufacturing industries. Despite the wide acceptance
within industry, Materials Characterisation (MAT) recognises the need
to establish local traceability for the static imaging PSD method. MAT
is therefore proposing a project to establish local traceability and
accreditation for the static imaging PSD method.

PROJECT OBJECTIVES AND DELIVERABLES

Environmental Monitoring
Clean Air
Additive manufacturing

COLLABORATION OPPORTUNITIES

Establish means for local traceability to Length

Accreditation for measuring particle size using static optical imaging

Industries based on environmental monitoring
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9.2.3.8 TRACEABILITY FOR NANO MATERIAL MEASUREMENTS

DESCRIPTION

ALIGNMENT WITH MANDATE / IPAP INITIATIVES

Nanoscience has developed into one of the most intense research
fields internationally and locally. The promise of improving device
performance and developing products based directly on quantum
mechanics while reducing the amount of material/fabrication cost is
in particular favoured by industries based on materials fabrication.
Nanometrology is essential to ensure that South Africa’s industry reach
its full potential in mass producing nanomaterials and nanoproducts.
Currently, however, the difficulty and requirements for accurate
and traceable measurements for nanomaterials far outweighs the
established measurements that are based on the micro/macro size
ranges. For example, traceability for the micrometer range can be
easily established by line scales and other artefacts. Calibrating a
scanning electron microscope to determine the size distribution of
nanoparticles can currently be achieved by use of a SRM (e.g. gold
nanoparticles). Challenges include the fact that the SRM needs to be
prepared chemically and it is not always suitable for metrology for long
periods (NIST SRM for Gold nanoparticles 8011-8013). Nevertheless,
there is currently a strong drive for standardising the measurement
methods and traceability to the Sl for nanomaterials by NMls, ISO and
other standards bodies (e.g. VAMAS).

Nationally, measurement expertise in nanoscience is concentrated
at the various academia sites and the two Nano Centres (CSIR and
Mintek). Similar to the international nanomeasurements developing,
the NMISA needs to form partnerships and collaborate with industry
and research institutions on developing nanometrology and traceability
for nanometrology.

Green Economies (solar cells), Advanced Manufacturing
Advanced Materials

PROJECT OBJECTIVES AND DELIVERABLES

This project will focus on developing reliable measurement protocols
within NMISA for the structural and properties (optical, chemical, and
electrical) of nanomaterials. In addition to the measurements, the
materials will be synthesised using low cost methods with the aim of
producing them in bulk locally.

FIBSEM further extends the capabilities of normal SEM by
incorporating nanopatterning and in situ gas depositions. This allows
for accurately fabricating devices based on nanomaterials, and
consequently, measurement tools to determine the properties of
individual nanomaterials. The 3D reconstruction capabilities not only
allows for viewing the analyte distribution within the bulk, but also the
3D shape of materials, at the resolution of an accelerated electron
beam. The sub-nanometer resolution, STEM, EBSD, EDS, nano-
patterning, 3D reconstruction and the proven electron expertise within
MAT will equip NMISA to provide advanced metrology services for an
evolving materials based industry.

The newly acquired and commissioned X-ray Photoelectron
Spectrometer (XPS) is the method of choice for quantifying nano-
materials and NMISA will launch various projects to support
measurement needs for thin films, coatings solar cells, pharmaceuticals,
sensors, and other advanced materials analyses. This technique is
the heart of materials characterisation.

X-ray diffraction (XRD) is the established technique used to identify
and quantify new metal phase structures. The new XRD at NMISA
will primarily serve the metals, green economies, nanomaterials
and plastic industries. The XRD machine at NMISA will serve as an
important cross-cutter equipment that can be used to determine the
phase composition, film thickness and roughness and then comparing
these results with techniques within NMISA such as the Surface
Profilometer, XPS, SEM and EBSD.

COLLABORATION OPPORTUNITIES

Partnership with research institutions and industry for the development
of analysis methods for the current South African measurement needs
and envisaged future needs.

Various equipment and measurement expertise at MAT, Length,
Photometry, UWC, CSIR Nano Centre and Missouri University (USA).

NMISA has forged partnerships with Dr David Motaung at the CSIR
Nano Centre’s Sensor Group, Professor Chris Arendse at the Physics
Department at UWC, Professor Paul Maselli at Missouri University,
USA in collaboration with NIST.
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9.2.3.9 INFORMATION TECHNOLOGY

DESCRIPTION ALIGNMENT WITH MANDATE / IPAP INITIATIVES
Information Technology is a critical strategic partner to NMISA. The To support NMISA in delivering against its mandate and to support
IT department ensures that the technology platforms required for IPAP initiatives

NMISA to achieve its mandate is efficient, reliable and sustainable. All
systems are now heavily reliant on information and becomes a critical
part to its success. IT provides support to all laboratory infrastructure.

1. Software Development for all Laboratory Instruments to ensure | Cross-cutter projects where IT is needed in terms of Web
sustainability Development and Project Management.

2. Virtual Desktop Infrastructure to ensure protection of critical | Business Continuity implementation
data.

3. Business Continuity Plan implementation

4. Implementing an offsite Records Management System,
Project Management Platform and an organisational Business
Intelligence Platform.
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