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Production quantities of nano-TiO, in China and in the remained world

Applications E—) Production
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Potential risk for human health and environment

Wide Applications &
large production

Potential risk
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Measured environmental nano-TiO, in different environmental
matrixes and various analytical methods used

Potential risk _ Measured levels — Measured methods

Environmental

matrix

Concentration

Measurement

methods used

Workplace Sx;ftaec:'e
11418 — 45889
particles/cm?® for
manufacturing
workplace; 2.1 (0.55~
9512-16337 6.48) pg/L
particles/cm? for
European
construction
industries
Filtration,
CPC, SMPS, DC  CFU, ICP-
MS

Wastewater treatment

plants effluents

(1) <56.0 ~ 15.0 pg/L;
(2) 3.2 pglL;

(3) < 25 pglL;

(4) 1.6 &1.8 pg/L

Filtration, RDL,
digestion, ICP-OES,
SEM/EDX;

Biosolids

(1) 1.0 ~ 6.0 g/kg;
(2) 305 mg/kg;
(3) 317.4 mg/kg;

Filtration, digestion, ICP-
MS, SEM+EDX;

Sediment

<2.74 g/kg

Microwave aid

acid digestion,
ICP-MS, SEM
/ITEM+ EDX



Common and potential methods for separation
and subsequent detection/quantification of nano-TiO,

Separation method Mechanism

Size fractionation
Size-exclusion

Filtration

Microfiltration

membrane

. ) Size-exclusion

Nanofiltration

membrane

Cross-flow Size-exclusion
ultrafiltration (CFU) membrane

. . Size-exclusion

Dialysis

membrane

Size-exclusion
chromatography (SEC)

Packed porous beads
as stationary phase

Ultracentrifugation
(UC)

Acceleration up to
108g

Physical separation in
an open tube based on
an applied field

Field-flow fractionation
(FFF)

Electrophoretic
mobility

Charge-size distribution
along a gradient

Size range

Down to 1 kDa
100 nm-1 ym

0.5 nm-1 nm
1 nm—1um

0.5-100 nm

0.5-10nm

100 Da—10 GDa

1 nm—-1 um

3 nm—=1 um

Coupled
detection/quantification
technique
SEM, ICP-MS, ICP-OES

TEM, AFM, ICP-MS
TEM, ICP-MS
TEM, SEM, ICP-MS

TEM, SEM

ICP-MS

SEM, TEM, EDS, XRF, ICP-
MS, ICP-OES

ICP-MS, ICP-OES

ICP-MS, ICP-OES



Summary and Prospective

Analytical methods for engineered nanoparticles are still under development.
Existing analytical techniques have to be combined, accompanied by
careful sample preparation and reference materials and standardized
protocols as well.

Necessary to develop appropriate strategies to determine engineered
titanium dioxide nanoparticles in real environments, coupled using
isotope and race elements tracing techniques.

Needed to develop appropriate analytical techniques for a reliable
determination to facilitate relevant risk assessment of Nano-TiO,
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