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NSTF celebrates 
the Periodic Table

MG MM&

Professor John Bradley

I
t has to be something big to convince 
the UN to commemorate it in an Inter-
national Year. We get a glimpse of what 
convinced them from the press release 
in December 2017:

“The development of the Periodic Table of 
the Elements is one of the most significant 
achievements in science and a uniting sci-
entific concept, with broad implications in 
Astronomy, Chemistry, Physics, Biology and 
other natural sciences …”

That is a lot of big words and big claims 
(and there are many more in the statement) 
about the Periodic Table, which is shown in 
full on the accompanying page. For begin-
ners it must seem a big mystery as to why it 
is so important, and in this space we prob-
ably cannot solve that problem. But we can 
perhaps impart something of its essence. 

For teachers and learners of science, it 
may have come as no surprise that the UN 
has recognised the Periodic Table, if only 
because it features quite strongly in the 
school science curricula — especially in GET 
Natural Sciences and FET Physical Sciences. 
In those curricula there is little time for his-
tory or reflection on significance, and there 
is a danger that one of the most significant 
achievements in science is not recognised as 
such. 

Appreciating that may make the task 
of exam preparation more bearable. The 
Periodic Table now distributed by the Mail 
& Guardian was drawn up by the Wits 
School of Chemistry and is based on the lat-
est knowledge of the known elements. There 
is a lot of information embodied in it and 
science teachers will immediately see this 
and understand much of that information. 

The purpose of this supporting article is 
to describe the development of the Table 
in ways that help to bring out the achieve-
ment, rather than repeating the facts of 
what is there today. This scientific achieve-
ment rests upon thinking and experiment: 
hands-on, minds-on. Learning today is no 
different.

‘One of the most significant 
achievements in science’
There was no chemistry before the idea of a 
chemical element was properly established 
late in the 18th Century, although more than 
2 000 years ago, philosophers were debating 
what the world is made of. They did not do 
experiments; they argued while reflecting 
on their environment. So many different 
materials, so many different behaviours of 
those materials. 

One general idea was that we 
should assume there are 
a few simple substances 
(elements) out of which 
all other substances are 
made. A popular sug-
gestion was that fire, 
earth, air and water are 
the primary ingredients 
of our world. Another 
was that all materials 
are made of atoms, and 
it was supposed these 
moved and formed 
bonds to each other. 
People talked and 

gave their opinions about the elements and 
atoms but could not “prove” anything. 

This all changed when French scientist 
Antoine Lavoisier suggested we should 
study changes of materials and follow what 
is going on by mass measurements. He was 
the one who seriously used mass measure-
ments to follow chemical changes — some-
thing that today is routine and a core idea in 
science curricula. Conservation of mass in 
chemical change was an experimental dis-
covery he made. 

Lavoisier then used this technique to 
develop the idea that elements could be 
discovered by heating them; substances 
that did not chemically change on heating, 
he said, are the chemical elements that all 
those philosophers had been talking about 
for centuries. Some elements cannot be 
broken down into anything simpler was 
the message when he published the first 
short list in 1789. And testing for breaking 
down meant you weigh — before and after 
heating! 

With this breaking of the centuries-old 
logjam about how to decide what are ele-
ments, it became possible to classify pure 
substances that were not elements as com-
pound substances (formed of course by com-
bination of different elements). So when 
you learn about elements and compounds 
in grade eight, you are learning the results 
of Lavoisier’s experiments and hypotheses 
230 years ago. This was the first vital step 
towards the development of the Periodic 
Table. Today, in whatever form of Periodic 
Table you find, you see the names of ele-
ments (six in the key) and a symbol (two in 
the key) for each one, as consequences of 
this breakthrough.

It did not take long (about 20 years) 
before the old idea of atoms was revis-
ited. Dalton led this next big breakthrough 
(around 1808) and (following Lavoisier’s 
lead) proposed that elements are sub-
stances where all the atoms are of the same 

type, and in particu-
lar have the same 

mass. Different 
e l ements  are 

made of dif-
ferent atoms. 
He made the 
first explicit 
link between 
e lementary 

s u b s t a n c e s 
a n d  a t o m s . 

As part of this 
he set about 

determining atomic weights (today also 
called relative atomic masses) by making 
a bold assumption — that atoms of differ-
ent elements combine in a 1:1 ratio, unless 
proved otherwise. 

Today, when we look at any Periodic Table 
we see relative atomic masses (three in the 
key), the more widely used name for what 
Dalton called atomic weights (still accept-
able however) and we know, as he did, that 
they are relative — they have no units of 
mass, but instead compare the mass of one 
type of atom with a reference atom (H in 
Dalton’s time, 12 C today). Today, the masses 
of individual atoms are known: they are in 
the region of 10-24 g.

Luigi Galvani and Alessandro Volta 
discovered current electricity at around 
the same time, and this became another 
tool for the identifying of more elements. 
Electrolysis of water was first reported in 
1801, an experiment that is popular today in 
schools around the world (in South Africa 
it appears in grade eight along with elec-
trolysis of copper chloride solutions; the 
formation of elements by breaking down 
compounds is exactly what scientists were 
doing 200 years or so ago). An equally 
important result of discovering electrolysis 
was the idea that perhaps electrical forces 
held atoms together, something that gradu-
ally became more and more certain during 
the 1800s. It eventually led to the discovery 
of the electron as a charged sub-atomic par-
ticle, and later to the proposal of a nuclear 
model for atoms.

But we are forgetting about the Periodic 
Table,  because long before Ernest 
Rutherford, Neils Bohr and later scientists 
had made their contributions to explain-
ing the materials in our world, Dmitri 
Mendeleev marshalled the known facts of 
the time (1869) and drew a Periodic Table 
for the first time in a way that scientists 
found persuasive. He knew of far fewer ele-
ments than we do today, but he realised that 
when he arranged elements in a sequence of 
increasing atomic weight there appeared a 
regularity that seemed significant. He found 
that certain element properties repeated as 
the atomic weight sequence was followed. 

Thus today we find a column of elements 
called alkali metals (group one) that have 
marked similarities, yet they have atomic 
weights that apparently are quite unre-
lated. Thus, following the increasing atomic 
weight sequence say, from lithium along the 
horizontal direction (called a period), it is 
only when sodium is reached that proper-
ties similar to lithium are found. Mendeleev 
was so convinced of this periodicity of prop-
erties (especially valency, the capacity to 
bond) that when he felt something was out 
of line he suggested there was a missing ele-
ment, awaiting discovery. He was always 
right! The Table is rightly labelled as a 
Periodic Table.

Almost anybody can see that creating 
the first Periodic Table was clever, like 
completing a difficult crossword. The 
Table was loaded with significance, as 
it made the link between the “macro” 
world of substances and the “micro” 
world of atoms explicit, and pointed 
beyond confirming such a link to a 
whole deeper world of explanation. 

Periodic recurrence of character-

istic element properties such as atomic size 
changes is not just a link but a pointer, to 
something that in his time was unknown.

Today we know what it points to. It points 
to the structure of atoms with their positive 
nuclei (charge reflected in the atomic num-
ber (one in the key)) and negative electrons 
around it organised in special sequences 
called electron configurations (five in the 
key). Knowing these things, scientists such 
as Gilbert Lewis proposed specific models 
of how atoms bond together, but only in 
accordance with rules — because valency 
varies with atoms, and some atoms do not 
bond. This is grade 11 stuff now, treated 
in very simple terms, but, even so, it’s very 
powerful for making sense of biology and 
some aspects of physics, as well as much of 
chemistry.

Today, new elements are still “discovered”, 
but not by decomposing compounds. In 
fact it would be more correct to say the new 
atoms are discovered by smashing nuclei 
together, and then seeing what results. Now 
a newly discovered atom is placed in the 
existing Periodic Table in accordance with 
its nuclear charge (atomic number) and 
nobody has really seen the element it rep-
resents. The element oganesson (at no 118) 
is placed in the group called noble gases, 
but it has never been seen; what has been 
seen (through instruments) are a few atoms 
of this element. Is the element a noble gas? 
Perhaps we have to follow Mendeleev and 
say: we believe in the periodicity, so it must 
be a noble gas.

Professor John Bradley is a Honorary 
Professor at the University of the 
Witwatersrand

Mendeleev’s discovery accurately maps the link between atoms and elements, and the micro and macro world

2019 International Year: 
Periodic Table of Chemical Elements

2019 – Year of the Periodic
Table of Chemical Elements

the periodic table is a 
window into the universe
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Periodic Table of Elements

Non-metals Alkali metal Alkaline earth Transition metal Basic metal Semi-metals Halogens Noble gas Lanthanides Actinides

1      1.0079

H
Hydrogen

-1,1
1s1

2     4.0026

He
Hellium

1s2

3       6.941

Li
Lithium

1
He 2s1

4      9.0122

Be
Beryllium

2
He 2s2

5     10.811

B
Boron

3
He 2s2 2p1

6     12.011

C
Carbon

-4,2,4
He 2s2 2p3

7     14.007

N
Nitrogen

-3,2,3,4,5
He 2s2 2p3

8     15.999

O
Oxygen

-2,-1
He 2s2 2p4

9     18.998

F
Fluorine

-1
He 2s2 2p5

10     20.18

Ne
Neon

He 2s2 2p6

11   22.990

Na
Sodium

1
Ne 3s1

12   24.305

Mg
Magnesium

2
Ne 3s2

13   26.982

Al
Aluminium

3
Ne 3s2 3p1

14   28.086

Si
Silicon

Ne 3s2 3p2

15   30.974

P
Phosphorus

-3,3,5
Ne 3s2 3p3

16   32.066

S
Sulfur

17   35.453

Cl
Chlorine

-1,1,3,5,7
Ne 3s2 3p5

18   39.948

Ar
Argon

Ne 3s2 3p6

19  39.098

K
Potassium

1
Ar 4s1

20  40.078

Ca
Calcium

2
Ar 4s2

21   44.956

Sc
Scandium

3
Ar 3d1 4s2

22     47.88

Ti
Titanium

3,4
Ar 3d2 4s2

23   50.942

V
Vanadium

2,3,4,5
Ar 3d3 4s2

24   51.996

Cr
Chromium

2,3,6
Ar 3d5 4s1

25   54.938

Mn
Manganese

2,3,4,6,7
Ar 3d5 4s2

26   55.845

Fe
Iron

2,3,6
Ar 3d6 4s2

27   58.933

Co
Cobalt

2,3
Ar 3d7 4s2

28   58.693

Ni
Nickel

2,3
Ar 3d8 4s2

29   63.546

Cu
Copper

1,2
Ar 3d10 4s1

30   65.409

Zn
Zinc

2
Ar 3d10 4s2

31   69.723

Ga
Gallium

3
Ar 3d10 4s2 4p1

32     72.64

Ge
Germanium

4
Ar 3d10 4s2 4p2

33    74.922

As
Arsenic

-3,3,5
Ar 3d10 4s2 4p3

34     78.96

Se
Selenium

-2,4,6
Ar 3d10 4s2 4p4

35   79.904

Br
Bromine

-1,1,3,5,7
Ar 3d10 4s2 4p5

36     83.80

Kr
Krypton

2,4
Ar 3d10 4s2 4p6

37  85.486

Rb
Rubidium

-1,1
Kr 5s1

38    87.62

Sr
Strontium

2
Kr 5s2

39   88.906

Y
Yttrium

3
Kr 4d1 5s2

40    91.224

Zr
Zirconium

4
Kr 4d2 5s2

41   92.906

Nb
Niobium

3,5
Kr 4d4 5s1

42   95.94

Mo
Molybdenum

2,3,5,5,6
Kr 4d5 5s1

43   97.907

Tc
Technetium

7
Kr 4d6 5s1

44   101.07

Ru
Ruthenium

3,4,8
Kr 4d7 5s1

45    102.91

Rh
Rhodium

1,2,3,4
Kr 4d8 5s1

46   106.42

Pd
Palladium

2,4
Kr 4d10

47  107.87

Ag
Silver

1,2
Kr 4d10 5s1

48    112.41

Cd
Cadmium

2
Kr 4d10 5s2

49    114.82

In
Indium

3
Kr 4d10 5s2 5p1

50    118.71

Sn
Tin

2,4
Kr 4d10 5s2 5p2

51    121.76

Sb
Antimony

-3,3,5
Kr 4d10 5s2 5p3

52    127.60

Te
Tellurium

-2,4,6
Kr 4d10 5s2 5p4

53   126.90

I
Iodine

-1,1,3,5,7
Kr 4d10 5s2 5p5

54    131.29

Xe
Xenon

2,4,6
Kr 4d10 5s2 5p6

55    132.91

Cs
Cesium

1
Xe 6s1

56    137.33

Ba
Barium

2
Xe 6s2

57-71

72    178.49

Hf
Hafnium

4
Xe 4f14 5d2 6s2

73   180.95

Ta
Tantalum

5
Xe 4f14 5d3 6s2

74  183.84

W
Tungsten

2,3,4,5,6
Xe 4f1 5d4 6s2

75   186.21

Re
Rhenium

2,4,7
Xe 4f14 5d5 6s2

76   190.23

Os
Osmium

2,3,4,6,8
Xe 4f14 5d6 6s2

77   192.22

Ir
Iridium

1,2,3,4,6
Xe 4f14 5d7 6s2

78   195.08

Pt
Platinum

2,4
Xe 4f14 5d9 6s1

79   196.97

Au
Gold

1,3
Xe 4f14 5d10 6s1

80   200.59

Hg
Mercury

1,2
Xe 4f14 5d10 6s2

81      204.38

Tl
Thallium

1,3
Xe 4f14 5d10 6s2 6p1

82       207.2

Pb
Lead

Xe 4f14 5d10 6s2 6p2

83     209.98

Bi
Bismuth

3,5
Xe 4f14 5d10 6s2 6p3

84     209.98

Po
Polonium

2,4,6
Xe 4f14 5d10 6s2 6p4

85    209.99

At
Astatine

-1,1,3,5,7
Xe 4f14 5d10 6s2 6p5

86   222.02

Rn
Radon

2
Xe 4f14 5d10 6s2 6p6

87   223.02

Fr
Francium

1
Rn 7s1

88   226.03

Ra
Radium

2
Rn 7s2

89-103

104  261.11

Rf
Rutherfordium

105  262.11

Db
Dubnium

106    266

Sg
Seaborgium

107   264

Bh
Bohrium

108    277

Hs
Hassium

109     268

Mt
Meitnerium

110    271

Ds
Darmstadtium

111  272

Rg
Roentgenium

112    258

Cn
Copernicium

113

Nh
Nihonium

114

Fl
Flerovium

115     

Mc
Moscovium

116     

Lv
Livermorium

117     

Ts
Tennessine

118     

Og
Oganesson

57   138.91

La
Lanthanum

3
Xe 5d1 6s2

58    140.12

Ce
Cerium

3,4
Xe 4f2 6s2

59    140.91

Pr
Praseodyniym

3,4
Xe 4f3 6s2

60    144.24

Nd
Neodymiym

3
Xe 4f4 6s2

61    144.91

Pm
Promethium

3
Xe 4f5 6s2

62   150.36

Sm
Samarium

2,3
Xe 4f6 6s2

63    151.96

Eu
Europium

2,3
Xe 4f7 6s2

64    157.25

Gd
Gadolinium

3
Xe 4f7 5d1 6s2

65   158.93

Tb
Terbium

3.4
Xe 4f9 6s2

66   162.50

Dy
Dysprosium

3
Xe 4f10 6s2

67   164.93

Ho
Holmium

3
Xe 4f11 6s2

68    167.26

Er
Erbium

3
Xe 4f12 6s2

69   168.93

Tm
Thulium

2,3

70    173.04

Yb
Ytterbium

2,3
Xe 4f14 6s2

71    174.97

Lu
Lutetium

3
Xe 4f14 5d1 6s2

89    227.03

Ac
Actinium

3
Rn 6d1 7s2

90   232.04

Th
Thorium

4
Rn 6d2 7s2

91    231.04

Pa
Protactinium

4,5
Rn 5f2 6d1 7s2

92   238.03

U
Uranium

3,4,5,6
Rn 5f3 6d1 7s2

93    237.05

Np
Neptunium

3,4,5,6
Rn 5f4 6d1 7s2

94   244.06

Pu
Plutonium

3,4,5,6
Rn 5f6 7s2

95   234.06

Am
Americum

3,4,5,6
Rn 5f7 7s2

96    247.07

Cm
Curium

3,4
Rn 5f7  6d17s2

97    247.07

Bk
Berkelium

3,4
Rn 5f9 7s2

98    251.08

Cf
Californium

Rn 5f10  7s2

99   252.08

Es
Einsteinium

3
Rn 5f11  7s2

100 257.95

Fm
Fermium

3
Rn 5f12  7s2

101  258.10

Md
Mendelevium

3
Rn 5f13  7s2

102  259.10

No
Nobelium

2,3
Rn 5f14  7s2

103  262.11

Lr
Lawrencium

31s1

Rn 5f146d1  7s2

1

2

3
44

5

6

1

2

3

4

5

6

-2,2,4,6
Ne 3s2 3p4
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Systems thinking, sustainable development and chemical elements

Old Mutual improves educational outcomes

T
his National Science and Technology 
Forum (NSTF) discussion forum 
addressed sustainable development 
by providing a detailed perspective 

on selected Sustainable Development Goals 
(SDGs). Experts shared their knowledge 
and views about some of the critical global 
problems of our time.  The forum was held 
on May 16 2019, in partnership with the 
Department of Science and Technology 
(DST) and Dow Southern Africa (Pty) Ltd.

The UN proclaimed 2019 the International 
Year of the Periodic Table of Chemical 
Elements,  to commemorate Dmitri 
Mendeleev’s invention of the table 150 years 
ago.  The UN recognises the importance of 
raising global awareness around chemistry, 
including chemistry’s role in solving global 
challenges.

Professor John Bradley, an Honorary 
Professor at the University of the 
Witwatersrand, proposed one-world chem-
istry and systems thinking as a way of tack-
ling complex problems, and for teaching 
children and students. He said that teach-
ing and practice need to be informed by sys-
tems thinking, and that sustainable devel-
opment is neglected in the school system. 
This is somewhat alarming, considering 
that sustainability links to human survival. 

Chemistry has contributed to development 
across the globe but has come with conse-
quences, such as the nine million people 
killed by pollution each year. It will take an 
extremely comprehensive systems thinking 

T
he Old Mutual Education 
Flagship Project, a multi-part-
ner national initiative that set 
out to boost education at under-

performing public secondary schools in 
South Africa, comes to an end in 2019.  

The seven-year programme had two 
main objectives: to increase the num-
ber of grade 12 learners passing maths 
and science, and to build the manage-
ment and leadership capacity of under-
performing schools. The core focus of 
the project was to improve learner out-
comes by strengthening the leadership, 
management and teaching capabilities 
of these schools. It was envisaged that 
matric learners would be able to pursue 
tertiary education and would eventually 
be included in the broader economy.

Over R265-million was invested and 
327 schools in four provinces were 
reached, but return on investment 
proved difficult to measure, and invest-
ment per learner was limited. Old 
Mutual has decided to change its focus 
during the next phase of the project, 
due to be rolled out between 2020 and 
2024. The programme will prioritise 
outcomes rather than reach, and moni-
toring and evaluation will receive more 
attention.  

Addressing weaknesses in the 
public school system
Kanyisa Diamond, senior project man-
ager of the Old Mutual Foundation, said 
the next phase of the project will focus 
on early childhood development (ages 
five and six, or grade 0 to R), founda-
tional and intermediate literacy and 
numeracy (grades one to seven), and 
leadership development to enhance 
institutional capacity at school and dis-
trict levels. 

South African schoolchildren often 
fail to acquire numeracy and literacy 
skills, and learners entering grade one 
start from a low base. Research con-
ducted in 2016 showed that 78% of 
grade four learners could not read for 
meaning in any language, and 2015 
research showed that 61% of grade five 

learners could not do basic mathemat-
ics. The aim is to fill these chronic gaps 
in the curriculum, and strengthen the 
institutional capacity of the public 
school system. 

Old Mutual will collaborate with pro-
vincial departments of education in 
order to scale up learning interventions.

Effective leadership development
Leadership will remain an ongo-
ing focus for Old Mutual, which has 
invested heavily in research into how 
leadership methodologies inform 
behaviours and decision-making cen-
tral to instructional leadership, con-
ducted under the auspices of the Seed 
Educational Trust. 

The research will inform Old Mutual’s 
strategy in the foreseeable future. It has 
identified primary leadership styles 
of school and district leaders in 750 
schools around the country. It sets out 
to understand organisational culture 
and its implications for effective man-
agement and leadership in contexts 
of challenging and complex socioeco-
nomic matters. 

 The importance of informal adult 
learning
Seed Trust research has found that 
more than 50% of informal learning 
practitioners within South Africa’s basic 
education sector have formal coaching 
or mentoring qualifications and 91% 
undertake a form of continuous profes-
sional development, but only 22% have 
more than 10 years’ experience in offer-
ing these services in schools and dis-
tricts. Exploring how to change this out-
come is another of Old Mutual’s goals. 
Experience is a valuable commodity and 
extensive research has been conducted 
into laying the foundations in which 
future leadership programmes can be 
rooted.

approach to tackle the SDGs, which address 
the intractable problems of our times. 
South Africa has a clear water challenge.  As 
noted by Professor Edward Nxumalo, Associate 
Professor at Unisa, South Africa is the 30th dri-
est country in the world. It’s also had the worst 
drought in 23 years. At the same time, agricul-
ture, mining and chemicals industries are pro-
ducing emerging types of 
pollutants.

Part of his research 
deals with using mem-
brane science for drink-
ing, seawater, and waste-
water purification. He 
and his team have also 
developed a solar-driven 
filtration system, which 
is currently in testing phase. He noted that 
there are a number of potential nanotechnol-
ogy applications for water treatment. Emerging 
contaminants can be tackled with these 
advanced techniques.

The way agriculture has been practised has 
contributed extensively to soils lacking in vital 
nutrients. This affects the nature and yield of 
crops. Consequently, fertilisers are essential.

Technical advisor Harry Dube from the 
Department of Agriculture, Forestry and 
Fisheries said that there are five main plant 
nutrients – with three that are absolutely criti-
cal for humankind’s survival: nitrogen (N), 
phosphorus (P), and potassium (K). Dube said 
we need to re-examine the use of nitrogen ferti-
lisers. Most soils in South Africa are acidic (and 
thus less productive) because of the overuse of 
these types of fertilisers. 

Dube notes that phosphorus, a finite resource, 
needs to be managed carefully, and that potas-
sium is also a finite resource that will soon be 
depleted. To continue food production in a sus-
tainable way, we need to consider organic ferti-
lisers and using conservation agriculture. 

Dr Palesa Sekhejane, a research special-
ist at the Human Sciences Research Council, 
said that vaccination is essential for a healthy 
population. She said vaccines are lucrative, and 
promote economic development, but processes 
such as getting vaccines approved are very 
lengthy in South Africa. She noted that South 
Africa has not identified strategies to produce 

the skills required for this 
industry. Government 
needs to create platforms 
to test the skills, and ter-
tiary education needs 
to cater for learning 
about the manufactur-
ing processes. She said 
that South Africa has an 
opportunity to invest in 

local manufacturers, and stands to gain region-
ally as there is not much competition. 

Paul Nex, Associate Professor at the 
University of the Witwatersrand noted that 
certain commodities are seen as critical for the 
4IR, but global demand for these go through 
“hype cycles”. Demand peaks quickly, then 
drops steeply. The prices for such raw materials 
follow demand, so it is difficult to predict when 
to mine them for profit. He said there isn’t a 
great deal of information on South Africa’s 
resources and reserves, and that this can only 
happen with further exploration. 

Critical raw materials need to be contextual-
ised to see the larger picture: electric vehicles 
use four times as much copper (Cu) as our cur-
rent engines. This means that “green” tech-
nology requires more raw materials, not less, 
at least in the short and medium term. Many 
“solutions” associated with a low-carbon econ-
omy are not actually “clean” solutions. There 
needs to be a balance, and it’s not an “either-or” 
scenario, warned Nex. 

DAFF’s Chief Directorate: Chemicals 
Management is co-ordinating — across govern-

ment — the chemicals management work the 
country needs to achieve the SDGs by 2030. 
Government is using the SDGs as a framework 
to examine chemical management from vari-
ous perspectives. For example, SDG 5 looks at 
gender equality. This translates to the target 
of women’s full and effective participation and 
equal opportunities in chemicals management. 

This was part of Dr Mahlori Mashimbye’s 
presentation, “Harnessing the South African 
Chemical Sector for contribution to Sustainable 
Development Goals”. He is the Director: 
Chemical and Related Industries, at the DST.

DST planning includes supporting the 
National System of Innovation by:
• Generating data for monitoring, planning, 
and tracking for informed decisions;
• Promoting the generation of knowledge and 
analysis for policy, planning, and delivery; 
• Assisting in developing and localising tech-
nological solutions; and 
• Promoting the demonstration, testing, and 
diffusion of technological solutions.

The DST and the National Research 
Foundation are looking at funding further 
research, research chairs, and research infra-
structure, where needed. They have also 
launched specific initiatives and are aiming to 
drive global and national partnerships in this 
regard. 

Mashimbye said that there are, primarily, 
two approaches for the chemical sector regard-
ing the SDGs: remediation (regulating, includ-
ing banning and restricting use) and research 
and development and industrial development 
of alternatives (new, environmentally-friendly 
chemical products).

Video clips with the full presentations and 
discussions can be found on the NSTF website 
nstf.org.za (under Discussion Forums, then 
Previous)

Chemical elements 
from the perspective 

of the UN Sustainable 
Development Goals




