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Study background

1st; Passive nanostructures (1%t generation products)
& Ex: coatings, nanoparticles, nanostructured metals, polymers, ceramics
> | -
~ 2000 2nd. Active nanostructures  Ex: 3D transistors, T

amplifiers, targeted drugs, actuators, adaptive structures

>

3rd: Systems of nanosystems
Ex: guided assembling; 3D networking and new
hierarchical architectures, robotics, evolutionary

~ 2010 4" Molecular nanosystems
Ex: molecular devices ‘by design’,
alomic design, emerging Mncﬁansh

~ 2015-
2020

>

New R&D Challenges

i
I
1

Four generations of nanotechnology development (Roco, 2004)
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Nanoproducts inventory
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Major nanomaterials in products
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Engineered nanomaterials (ENMSs) inventory
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Potential pathways of ENMs to the environment
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Objectives

« Estimate concentrations of nTiO, and CNT in
aguatic and terrestrial environments of the =
Gauteng Province (GP), South Africa

« Estimate the potential risks of nTiO2 and

CNT in aquatic and terrestrial environments




Methods: Probable environmental ENMs flows
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Model input and output variables
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Model Equations: Aquatic Environment

NMWater,inputi = |\”\/I\/\/\N,Totali * (1_ 1:STPi * fRemovali)

. =C. = NM; yw sip X10%
WM i ferp ® POP
PE = NMi,Water .1()12 :C o NMi,Water ° fSTP
| POP.VV\Npercapita ¢ Dk o I\"\/Ii,\/\l\N,STP Dk
R0 = -PECum
PNEC,,,
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Model equations: Terrestrial environment

NMsoiI, input(i) — NM\N\N,TotaI(i) {1- fSTP(i) " (1- fremoval(i))}

As10°
RHO_, * D,

soil

PEC,,; =

PEC,,:

RO =
? BNEC,,




Results and discussion (1)

M odelled

scenarios Variables

Dk =1 I:)Ecwater (Ugll—) RQwater IDECsoiI (Ug”—) RQsoil

Min 0.035591 0.355905 0.457127 0.000457
nTiO, | Prob 0.121298 1.212985 1.879172 0.001879

Max 0.30059 3.005905 3.348632 0.003349

Min 0.005301 0.053006 0.068081 0.006808
CNT Prob 0.018065 0.180653 0.27987 0.027987

Max 0.044768 0.447676 0.49872 0.049872
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Conclusions and recommendations

* nTiO, — poses higher risk concern in the GP aquatic
environment (RQ>1)

* CNT did not show any risk concerns at present (RQ<1)
* Risk was minimal in the terrestrial environment (RQ<<<1)
* Urgent risk assessment measures to be prioritised for nTiO,

®* Hence, there is a need for parallel research on risk
assessment to the synthesis, characterisation and
applications of ENMs in the country
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