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. * Epoxy
afl(‘;% f;) - Epoxy/MWCNT 1wi%
* Epoxy/amino-MWCNT 1wt%
* Polyoxymethylene/MWCNT
(Nanocyl NC7000) <5wt%
* Hardened cement
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%ﬁ

IS NN

AR K,
JEE#E(Taber
Abraser)

T PEFE
(shot
blasting),
Bk
100°C10 A,
350°C1 WfH

<FHE>
XPS, FTIR,
SEM

<F >
XPS, SIMS,
SEM

<FHE>
XPS, SEM

<F >
SEM, TEM,
EDX, FTIR,
TGA, DSC,
Weight loss

<& H>
SMPS, APS,
SEM,
TEM(ESP),
ICP-MS,
AFM, FTIR

<EEREK>
SEM, TEM,
Weight loss

* Wood plate coated with TiO,

Hsu & * PET polymer film coated with

Chein TiO,

(2007) - Tile plate painted with TiO,
paint

= <5 H>
(shf%gging HILES, (I,
(granulator)) CPC, DG, ¥
& C AR
EXAE Y A0)
EHT T
JEL, JERE
(UV light,
Fluorescent <>
lamps, wind SMPS
erosion (fan),
scraping
(rubber
knife))

AR I D . CNT AEMRICEH LT,

Polyoxymethylene/MWCNT TiL, #&FE - 7=
CNT NEmMICHEM L7z d L HEHTIEA
V), Polyamide/SiO, X OB A & FDF G
MBFCIX, 7/ 7 4 713N E EFE - T
W,

PRATRERNCS UC, ONT 2AEmICEH L7,
KD DLZEIE, 78 LOLGAEITHRT, 30
HWETRY~—NED L1z, BHLEKE-
7oRBED CNT (X, KICET = & Tl &h
o7,

KGO 43R, compatibilized CNT T L v 2>
7o tz, CNT K ONSiO, i3, gD &
DR~ L7,

KIZET T, BRI T-OMRITED B 7o h
STz, UV BEIC L Y =R XL DRENHIE
L. 825 um B Lz, Hb7rERITLY,
1w m A DEEFER-(PM1)H OFEH CNT &
DA BRBEINTERD b h o7, BHlo uv
PRAHZ X v B H CNT OEIE130.6%70> 5 0.4%
WA L=,

CNT N EEH I 7 oY A AORi+ &7
I A XD CNT EBHERIT-AEE S
720 350C THIL S HIGA . MHEEFEMEAME T
L. BT ORARNEML7-, EERESR
— 7RO CNT B SN,

LT, BAER FEEIIMK)» -T2, T/ ~T
VT IVNEEENTND E XD, AR
& T2,

Wood/TiO, @ UV+ wind+ scraping Tl
50-150 nm DRI FA LTz, scraping 23720
BAITIRENED LTz, RBDAMIIED D
72735 72, UV light Tld72 < | Fluorescent lamps
DEE . REITHEFITES, Lo T UV OR
BENRFIZ R & < | scraping DA TR b F
DRAELIRNT 0Ny ho T, PET/TIO TR
Tile/TiIO 1BV T, UV+ wind+ scraping (2 X
D 200 nm KV /NSIRRIF ISP LTz,
Tile/TiO, 1 Fhx b L F-HEHA 2 < (2 FEfilR T
FEAE DN Uil 72,




Kaegi et
al. (2008)

Guiot et
al. (2009)

Vorbau et
al. (2009)

Gohler et
al. (2010)

Koponen
et al.
(2009&20
11)

Golanski
et al.
(2011)

Golanski
et al.
(2012)

B OINEEZE b A
BB TiO, (%3 L/ T
13720y

Fabric piece made of a PET
layer coated with/without a
PVC layer with/without
nanoclays

+ Two-pack polyurethane
coatings with/without ZnO
(fiberboard plate or steel
panel)

+ UV curable clearcoat
with/without ZnO (fiberboard
plate)

+ White-pigment architectural
coatings with/without ZnO
(fiber cement plate)

* Two-pack polyurethane
coatings with/without ZnO
(steel panel)

* White-pigment architectural
coatings with/without ZnO
(fiber cement plate)

* White-pigment architectural
coatings with/without Fe,O;
(fiber cement plate)

TiO, NP X Carbon Black, SiO,
% & Tp paints

* paint with nano TiO, and
CaCO3

* paint with pigmentary TiO,
and CaCO;

* paint with CaCO3

* paint with nano TiO, and
pigmentary TiO,

D> 22 @ PVC fabric
containing nanoparticles
(industrial fabric),

JBE¥E : Paint coating
containing with SiO; 35 wt%
(—KI £ 12nm)  Z5HK
TE<=ahr—nanT
AN

FIZ & 291
Hi (natural
weathering)

JEEFE
(Taber
Abraser)

JEEFE
(Taber
Abraser)

W I
(Sanding
machine)

Wt EE
(hand-held
sander)

=% O
FPEFE(Wet
abrasion
(Elcometer
1720
abrader), Taber
abraser)

ODoME, B
#E
(Metallic rake,
Taber abrader)

<WgH>
ICP-OES&M
S, TEM,

SEM, EDX

<K H>
SMPS, CPC

<& H>
SMPS, CPC,
SEM, TEM
(ESP),EDX

<Ht>

mass loss

<& H>
FMPS, CPC,
OPC, SEM,
TEM(ESP)

<Hetf>

mass loss

<& H>
FMPS, APS,
ESP

<{g >
LD, SEM

<K H>
ELPI, SEM

<& H>
SMPS, ELPI,
TEM(ESP),
EDX, SEM

FEME T ONENS, RIZ K D TiORL 7Dt
Bl - MEH MRS STz,

Nanoclays 2372 L T% 80 nm 2% F.0y & 3 %K1
FOHEH A R 572, Nanoclays 7283 Y DA
Wi, BEIEESHICEL, 50 nm BEHLE
T HWERIMMB RSz, ZiiE Nanoclays
DY A KK LTz b D TH o7,
PEHPRL T OB BE, ERe = —7 ¢ 7Tk
FT a0, F /74 7 —ORMEICITEF L
oo lz, TEM&EDX IZL Y, F /2 kiFd~
U 7 ZIZTHLE o 7o RFB D K & 70 BEFERL 173
BlESh-, BELEY T I 20 RO/
YA ROTT 1Y )L OPEEITIEF IR B
T&Z7emoTz,

WFEEIC X 0 @R DT/ KT ORER L SN
T T MBORMO B 57 LICK D HFE
fﬁ%bi%ﬂ&) %ﬂf@ﬁ)o 7":0 _}q/*ﬁ%ﬁ\’\? f‘ U
7 AN FE o TR DBEFE R 7 B E S 1L
7

F 74T boThT 7 1Y )LD
SEEERIT T T LB L L 72 o 72,

BREREIZBWT, 737K/
A XKL RYER ST, YA X
ORI OHEHIZ R SN Te o 7o, TR EEREIC
BT, 7378 k03I A X
DRFITDO TN L En ., /794
AORT-OHEHITI R S ei-7-, SEM #8142
W2, 7V —KROHE L7 TiO, 7/ B 1D
PEH T OB B R S S, Tio, T
JRiTIE, B~ N 7 R ESTFEFO
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VDo MXITEY | F7RFEADOMITBNT,
T A ORI OHEH D RS iz (E A 78
LOBTATIFEAERONT), BERERBRIZE
W, BE OSMETIE. T/ Sio, D HEHIE
R oo 7e s, A B (sanding) W L UV EE
FERFICRBWL TR, T/ RO%EE LTz Sio, Dk
HIA R BTz, RiRAAIE Sio, DA IC L &
7, IFERETH -T2,

APS: aerodynamic particle sizer, AUC: analytical ultracentrifugation, CPC: condensation particle counter, DC: diffusion
charger, DSC: differential scanning calorimetry, EDX: energy dispersive X-ray spectroscopy, ELPI: Electrical Low Pressure
Impactor, ESP: electrostatic precipitator, FMPS: fast mobility particle sizer, FTIR: Fourier transform infrared spectroscopy,
ICP-MS: inductively coupled plasma—mass spectrometry, ICP-OES: inductively coupled plasma—optical emission
spectrometry, LD: Laser diffraction, MOUDI: Micro-orifice uniform deposit impactors, OPC: optical particle counter, SEM:
scanning electron microscopy, SIMS: secondary-ion mass spectroscopy, SMPS: scanning mobility particle sizer, TEM:
transmission electron microscopy, TGA: thermogravimetry, TP: thermal precipitator, WRASS: wide-range aerosol sampling
system, XPS: X-ray photoelectron spectroscopy
MWCNT: ZJE%—R 7/ Fa—7, SWCNT : gV —ARF /) Fa—7 CNF: =R T/ T7A8—
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