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Overall aims of NanoFASE

= Nanomaterial FAte and Speciation in the Environment
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ENM complexity and fate modelling

Quantum dots Metal oxides Carbon nanotubes

' Form: individual particle composition
(physical & chemical)

Coating loss Heteroaggregation _ _
State: of the particle population

O e.g. free, homoaggregated,
heteroaggregated
Dissolution Environmental

O corona

Chemical alteration
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The object-oriented approach

ENVIRONMENT GEEK
PROGRAMMER
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1 %1 Code sections are highlighted.
2 % System command are supported...
3 1gzip sample.
4 . as is line co: nuation.
5 A=(1, 2, 3,... ¢ (mimicking the ouput is good)
L 6 4, 5,
7 fid = fopen('testPile.text', 'w')
8 for i=1:10
s fprintf(£id, '%6.2f \n', i);
10 end
11 x=1; %% this is just a comment, though
12 % Context-sensitive keywords get h ghted correc:
13 p = properties(mydate); %(here, properties is a £
14 x = linspace(0,1,101);
15 y = x(end:-1:1)
16 % ... even in nonsensical code.
17 Jend()()(((end end)end ))))end (function end
18 8
19 block comments are supported
20 %) even
21 runavay block comments
22 are

OBJECTS CLASSES
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Conceptualisation
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Conceptualisation Il

Abstraction

7—\ ' Input (planktonic biomass)
Water column
m) “‘mdy =)
O Advective transport

| fl> Flocculation Efl> of water and SPM

Deposition

Sediment

H Resuspension
Bioturbation c




Conceptualisation Il

m T = ‘compositional relationship’

L 4

RiverReach

i

Object is contained within

4 ({, another object.
iota

e.g. river reaches will contain

| | ’
BedSediment biota
>>>

RiverRiver object contains one
or more Biota objects

al

SedimentLayer
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Conceptualisation of nanoparticles

EXAMPLE
F1 = free particles
F2 = heteroaggregated

®

Coating loss Heteroaggregation
) S1 = coated, no corona
_ _ — S2 = uncoated, no corona
Pissolution Environmental S3 = coated, corona
corona ’
O S4 = uncoated, corona

Chemical alteration

S1 S2 S3 S4

Reactor F1 C(1,1) |C(2,1) | C(3.1) | C(4.1)
F2 C(1,2) | C(2,2) | C(3,2) | C(4,2)

Transformations ‘wrapped’ into S1 — S2: coating lost

Reactor class S1 — S3: corona acquired (coating present)
S2 — S3: corona acquired

Reactor objects define nanoparticles
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Flexibility and futureproofing

INHERITANCE

§ oo

SubClass extends BaseClass with new functionality (e.g. extending a Reactor
with new transformation types)

INTERFACING

———————— Object A Interface ‘hides’ objects —
{7 they appear to be the same

but are not

<<<|nterface>>>

B

e.g. types of waterbody
(river, lake) within a grid
cell
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Interfacing with other models

LOTOS-EUROS Spatial release
model [WP6] model [WP4/5]

NanoFASE
model

Water [WP8]

N E R SCIENCE OF THE a
ENVIRONMENT
—




Next steps in NanoFASE

= Write transport model soil & waters

= “Technical’ workpackages: develop &
parameterise transformation algorithms

= |ntegrate algorithms and parameters into
transport model (Reactor classes >
objects)

= |nterfacing of soil-water model with release
and atmospheric models
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hank you very much

Any Questions?



