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Bioaccumulation of Titanium Dioxide Nanoparticles in Carp

ZHANG Xuezhi, SUN Hong-wen, ZHANG Zhryan

( College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: Analysis method for Ti0; nanoparticles in water and fish samples was set up using ICP-AES after dissolved by solution of
sulphuric acid and ammonium sulphate. Meanwhile bioaccumulation of Ti0Oz nanoparticles was assessed by tests exposing carp
{ Cyprinus carpio)to Ti02 nanoparticles suspensions. T he relative standard deviation ( RSD) for water sample of 20. 0 mg/ L TiO, is
4.53% . and the recoveries of Ti0; nanoparticles in water and fish samples are raging from 94% ~ 104% and 90% ~ 103%, which
could ensure accurate measurement of T10; nanoparticles. Ti02 nanoparticles have a significant bioaccumulation by the carp, and Ti0;
nanoparticles concentrations in carp exposed to 3 mg/L and 10 mg/ L Ti0, nanoparticles suspensions for 25 days are 2. 1 mg/ g and
5.8 mg/ g respectively, and the BCF values at equilibrium are 675.5 and 595. 4 respectively. Significant As and Ti0, accumulation

oceurs in viscus and gills of fish, while bioaccumulation of Ti0; nanoparticles in muscle is relative small.
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22K F)

A BT 0 PR A O PR A i 1 Ay 10 20 4l A,
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Table 1  Parameters of microwave digestion

i Bt i c I 73/ M Pa i 1)/ min
1 150 1 5
2 180 2 5
190 2 5
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Table 2 Results of determination of Ti0; nanoparticles

in water sample by 1CP

KPR mge L JELRY mge L Il 2/ 9%

5.0 4.72 94. 40

10.0 9.58 95.80

20.0 18.83 94.15

40.0 41.62 104. 05

60.0 57.90 6.50

80.0 T75. 64 04. 55

100.0 95. 69 95.69
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Fig. 1 TEM images of Ti0; nanoparticles in water

] — P25 10mg/L
10 \ —.— P25 3mg/l.
- 8 \.
= 1
£ Ty — 7
= 6
s}
g 4
&“m
2 TT———— .
L 1 1 L
0 5 10 15 20 25

2 KEEPRARZRULKAREE

Fig.2 Change of Ti0> nanoparticles concentration in water
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0.122 d" "F1 0. 154 d™ ', RWITER RIS R, 9K —
AR AT bR K 5 SR i P ) BCF A8, 7E 3
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B NAER S WS AT, ATHARM BCF. X 5
Her v Y0 5 SEAT A AL, Radenac 2512 (R 4F 9%
LKW, 2§ T 5 mg/ L 25 mg/ L 500 mg/ L Zn [
JHAE LA XS Zn & B2 1) BCF 43 54 3 540 .1 5751
707.

BCF= x 1 000
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Table 3 Parameters of the exponential regression and BCF

of Ti0; nanoparticles accumulation in carp

P25 ¥/ mgeg” "a fmg*g” 'oRid! R’ BCF
3 2.03 0.122 0.914 675.5
10 5.95 0. 154 0.945 595.4
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Fig. 4 TiO; concentrations in different parts of carp
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Table 4 BCF for TiO; in different parts of carp

P25 feliE/ mge L™ " H R 4 fifl P
3 103. 3 52.5 348.5 2 096.7
10 61.0 43.2 222.3 1 426.0
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