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INTRODUCTION

& Subsurface transport of
contaminants

Mobile colloids in the subsurface environment
imay alter the transport of contaminants
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INTRODUCTION

= Engineered nanoparticles will be emitted to the environment
(lessons learned from chemicals)

= Engineered nanoparticles are emitted to the environment

- Titanium dioxide
- Cerium dioxide
- Silver

- Iron

- 2?7

= Relevant barriers ?

= Natural background issues
= Distribution ?

= Final destination ?

background of natural nanoparticles;.
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72 — 2400 ppm soil and clay NPs
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element distributions of natural nanoparticles (1
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INTRODUCTION

- ENP immission

groundwater

deposition / surface runoff
transport in soil &

in groundwater

root/plant uptake
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reactions determine
exposure

stability & aggregation
appearance in fresh waters
effects on organisms
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freshwater mixing zone seawater

sediment/porewater remobilisation from
transformations or with sediment

(Christian; v.d. Kammer; Baalousha; Hofmann:
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INTRODUCTION

TABLE 3. Predicted Emvironmental Concentration (PEC) of Mame-Ay. Mane-Ti0z and CHT i Air, Water, and Soil®

nano-Ag nano-Tilly CNT
unit RE HE RE HE
air pig 3 17 = 1072 4.4 % 1072 1.5 = 1072 2.3 = 107%
water pg L7 0.03 0.08 0.0005 0.00028
soil g k! 0.02 01 0.0 0.02

= RE: realistic scenario; HE: high emiszion scenario.

(Mueller & Nowack: ES&T 2008)
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aquatic organisms / export to ocean: ~-___ surface water nanoparticle
0.7 - 16 pg/L n-TiO : T

Hg 2 }. w !
heteroaggregation with 25 - 50 mg/l SPM: &

14 — 640 mg/kg n-TiO, in SPM "
sediment concentration: S

~ 20— 800 mg/kg n-TiO, :

Simplified test matrix for dispersion stability in natural watersg s
INTRODUCTION CONCLUSION

particle concentration
particle size

zeta potential
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TiO, NP stable dispersed fraction as function of pH and Na* and Ca** congelltralion,‘ﬂ |
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CICo TiO2 [%]

5 0.5
mM added

10
mM added
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stability regions and aggregation conditions for HOM yV-_lOQ,‘ﬂ
INTRODUCTION METHOD EXPERIMENTS H‘ RESULTS CONCLUSION

® NaCl @ CaCl2o Na4O7P2 0 Na2SO4 @ Humic Acids

pH=4-8
Ci,n = 0.1 — 10 mmol/L
Crom = 1—-50 mg/L
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Travel distance until 99% removal from water column
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transport in river systems: how far. do they get?:
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4000

Particle size over time in flume experiments
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INTRODUCTION

percentage of compromised cells (life/dead kit) in biofilms of flume experiments
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What we know

® colloid chemistry is still valid ~ =» prediction possible for “simple” systems
® knowledge about natural colloids/nanoparticles is a pplicable

® ENPs show effects on organisms in natural waters
What we don't know still

® emission scenarios (what, where and how much)

® behaviour in “real” highly complex systems

® analytical methods to detect and quantify ENPs inna  tural waters
® background problem unsolved

® what causes effects and what attenuates them

... to be continued ...




