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Arsenite enhance the stability of nano—TiQ, in aquatic culture media for freshwater algae and daphnia

LI Jin-1i*%, LI Meng-ting®>, HUANG Bing', WANG Zhen-hong?, LUO Zhuan—xi*

(1.Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China; 2.Key Labo—
ratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China )

Abstract : Nano—titanium dioxide(nTiO,) has an impact on the behavior of other co—contaminants in the environment, then pose to its eco—
logical risk. To better understand and then to predict the ecological risk of nTiO, in fresh water, we investigated the stability of nTiO, under
arsenite[As( Il )] stress in different culture media—ultrapure water, Freshwater Algae and Daphnia Culture Media BG11 and SM7. The re—
sults showed that: The stability of nTiO, significantly negatively related with its initial concentration and ion strength of the disperse medium;
Arsenite could influence the pH and Zeta—potential of the medium, thus the stability of nTiO,; The stability significantly positively related
with arsenite’s concentration, indicating enhanced stability and migration of nTiO, by arsenite. As a result algae and daphnia were fully ex—
posed to the stable nTiO,—As( Il ) system, and the ecological risk of both spieces increased.

Keywords: nTiO,; arsenite; stability
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| AR

1.1 #FR5F
S2I6 B nTi0,CRi AR /NT 25 nm, i % 100% K
BEKD Y ) IESETF Sigma—Aldrich A A], 4l >99% . 7E
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Table 1 Water chemistry analysis of algae and daphnia

culture media

T i [ s/ LR/ B TSR/

S

I mg- L™ pS-cem™ mmol - L pH
BGI11 1239+11 1881+15 26.53+0.42  7.09+0.18
SM7 419+21 1598+24 22.37+£0.35  8.06+0.13

I35 As(CI) \nTiO, fift #5 W H WIBOAS [R AR Y
WA A AR BGL1 . SM7 Hf, Bl i As (T ) ¥ Ji
4 0.75.750,7500 pg- L™ DI ) nTiO, ¥ E R 2.10.,20
mg- L™ RGBS R R IEC BT, Fe il 5 7 B B
PUINSE o 7ESCBe R, B AR A B O I ER 1A
A GEDE) , B MEBCE AT,

1.2 nTiO, B9 8EF 7T B S 36

nTi0, 7} B TE = FlR A A & PRLAR F Zeta S
N R FA YN KB JE —Zeta L7 23§74 ( ZetasizerNano , 22
[ Malvern 28 w]) W2 . 38 5 2840 AT UL 43066 B it
(UV-2450, HAH S A A F 219 nm FIE 24 h 4
REWRBOCEEM M, WIEAFERZIOCE A 5
FIHRWERE Ao 1Y LLAEFI T As CID) X nTiO, JTRE M
REAY SR, UARL AR/ NUE B B 25 ) 141 SR RN R | A e 1k
AR
1.3 HiRESH

SER AR 3 U AT RS BV X A BR 2%
SRR R NGk PASW SPSS Statistics 18 #E47
PR 2 (ANOVA ) Fl Pearson #1556 24047,
K FH OriginPro 8.0 /£,

2 HR5iTiR

2.1 nTiO, 580

nTiO, 7£ BG11.SM7 FBZi/K H 1) SEM EnE 1
Ji7n e nTiO, FERB 4K A BCRAS 4T, Rt e fE
200 nm;nTiO, 7E BG11 F1 SM7 rh 5 A5, kifdfa
FEALE 500 nm 1 600 nm, H AR A 5B SL, R GE
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Figure 1 SEM images of nTiO, Nanoparticles dispersed in Ultra—pure water(a), BG11(b), SM7(c)

HRAEZR 2,nTi0, ¥ JE g 20 mg- L7 1, LA ]
WeRE As(ID)J5 , nTiO, 7E = Fh A BT 1Y Zeta HUALE A
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HA, 07 48 X I 25 35 1 (P<0.05) , AH X T BG11 Fil
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Ui AR 4K A BOR S 4 R R RS E 78 SMT
M BGL Hh I EE 78 5 5
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Ty, IR THT = P Ay 285 {0 22 ) 7™ A K A
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1 SM7,nTiO, 748 447K H1 (1) Zeta B A0 26 XoF 5 55
FaE Mt . A, R 2 AT, 2 As (D) EEAH

%2 AR As(I)RET 20 mg+ L' nTi0, TE = FIEFHRE
Zeta BBIFO pH &
Table 2 Zeta potential({),and pH measurements of nTiO, at a 20

mg+ L™ in culture media influencing by different arsenite levels

A5t Medium As/pg L {/mV pH
R4tk 0 18.57+0.80 6.60+0.03
75 23.57+0.93 6.92+0.2
750 -27.5+0.85 7.2120.02
7500 -47.9+1.56 9.02+0.07
BGI1 0 -12.8+0.56 7.21+0.03
75 -21.07£0.42 7.220.02
750 -26.83+0.31 7.2420.00
7500 -31.93+0.50 7.80+0.04
SM7 0 -2.91+0.06 7.83+0.02
75 -4.41x0.07 7.89+0.04
750 -5.6420.02 7.95+0.06
7500 -9.02+0.07 8.38+0.10
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Figure 2 Sedimentation of nTiO, nanoparticles with different

concentration under arsenite concentration of 75 pg-L™
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Figure 3 Size changes of nTiO, with different concentration under

75 pg* L arsenite
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