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Toxicity of CuO, CdO, PbO and ZnO Nanoparticles to
Daphnia magna and Brachionus forficula
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Abstract: The toxicities of nanosized CuO, CdO, PbO and ZnO to Daphnia magna and Brachionus forficula
were examined by using 24h acute toxicity tests under different temperature and light conditions. Results
showed that all the four kinds of nanosized metal oxides could inhibit both testing organisms’ activity and
make them die. Within the testing temperature range, toxicities of the four nanosized metal oxides were pro-
moted with the increase of water temperature. Toxicities of nanosized metal oxides changed obviously under
different light conditions (12h dark and then 12h bright, 24h bright, 12h bright and then 12h dark, and 24h
dark). Nanosized metal oxides’ toxicities to D. magna increased from nPbO to nCdO to nCuO to nZnO, while
to B. forficula increased from nCuO to nPbO to nCdO to nZnO.

Keywords: nanosized metal oxide; toxicity; Daphnia magna; Brachionus forficula; temperature; light

#K CuO. CdO. PbO & ZnO
MARBKZMHAHERL HEEIE

¥ K TER
HERAEMIE A TR ERE, i, PE, 200444
Email: caolin314@hotmail.com, gjding@shu.edu.cn

B E: AU KRBKELSTHERS AT RAY, IR T REKBRRERESF THEAEREANL
# (nCuO, nCdO, nPbO #= nZnO) & 24h LA, AR LR R, WAty kA s %) 2 XA
WEDHFRILT., EERRBESCE N, WAFARMAATZRAED G FHY ZIRACR G H 5 Mg K
AR, RBREAN (ABER, 2R, AXEH, £221K) LAY AMAMHEHNEZRE. X
AT KA K F 0y FHEA B KARK A nPbO. nCdO. nCuO A nZnO, 374 BAb k6 o]

3| K4R K A nCuO. nPbO. nCdO A nZnO.
KEER: RSB R, FH;, KR KE,

135l8§

YR EAPRHEIMR 258, H T Rl A ATUsA s 21
KA Z NI RN, A A A w it H 2352
FIRTE o B GURA R K A AR T2 e b A
BRAIKIPRL B, HILER— e B HOC Ak & s
ALY, Heinlaan S5VLEES T YK S Yok G R ALY
ZnO. CuO J¢ TiO, Xt o . KAK Al L HT )
B, RIAIK ZnO Y5 CuO FEMERE K. [FIFE, Aruoja
SPWFFT T 40K CuO~ ZnO J TiO, Xt H 2FEfheE ek,

ZPER: ERBHEEXEIEL(20082X07421-002): E K863
X7 B 2007AA062347); EiETESZRE 3 HERNE
(S30109).

WA

A

291

Rk, BE;, AR

Mortimer 253157 T 40K ZnO F1 CuO %5 AL 54 DU it
B EEE. Adams 25U FH K BRRIAY R 2E AT R DF
W7 3 Bhgk 4 @A TiO,. SiO, K ZnO L&
Bk, SRR ek FY AN A dE . Bk
(R 7N 2 Bl KR BV FE S IR G K s 3 Rk 4
&AM ZnO HIBEPES R R R 2EHUAT 1R 52 B4 K
& B A I 52 L R A R s G RO L R
K25, (HRMETE IR AT AR A7 81

AR T 4% H T2 2B SE 1) ZnO - F1 CuO
ZAW), IEIERE T AE Tk ERIER) ) CdO. PbO K%5%
R, CUKBOKSEABY I e e 2l A, Wt
DUFh kK 4 8 A IR R RN, 3 %% T ARJRK

978-1-935068-16-7 © 2010 SciRes.



7

% Scientific
% Research

»
%

9

o

IADER A BB PURP )R E 2, DU 24
I APK BB S BRI, I SRR
BV AR IS %

2 IRIE7AE
2.1 ¥y

g2k CuO. CdO. PbO. ZnO k5282 [ 51>,
LB ST TEM AT X BHEEATH XRD IR, 49 0 BRIE
WOORE S Fel o 8 RSP A2 24 22 51, 29, 38nm.

KAK SR A E s b, 8RR
ey B K. 2R TR R R R

2.2 AREBENLYIKBEKER 24h RS
N

KREKFHMRIESH GB/T13266-91 #ET,
TR0 IS HEEA T UM, i PR R BK S84 51
BBk, MRIEHLI LR, WG EAKEE A N
0.01, 0.05, 0.25, 125, 6.25, 31.25mg/L 6 K SEH
J o GURMRLR I & A 2 BRI /S D R AT 2 R
TARKMIEC . #MEREAE 100 ml BetrhEAT,
Fert 50 ml iR I, E4IE 104, B2 AT,
I 2 ARG h s KRR N IR IR AN Y . 2K
AR 240 JE LM AN B R BUK 4L
FEVRE 2 BT LR [l oR HE 2 BN R ECs0 1

22 REREMY BRI R 24h R
HiHXE

AR TS0 45 51, R B Ak 4B A ) 0.01,
0.05, 0.25, 1.25, 6.25, 31.25mg/L 6 KR, 44
KA BB TR 247 23 BRIl I 11 N Tk Ak
. BYTRE R4 MR IO AT 6x4 41 E5FRAR T iE
17, B4l 2 ml BRI, B4R 10 4y, W2 ASFAT,
FEREIN 2 AR P B R B S IR BER Y . gk é
JEEAY) F TR 24 h JE ISR AT Sl BB, TR Ay
LR [A SR H 2PN B ECsg0

2.3 KBEMARERELMOF LR

KEK & dE MRS R 17.5, 20, 22.5, 25, 27.5
°C 5 Nl R K KR K 4 B S L B P 1)
R, BYTER RRde et Ie ik Y 22.5, 25, 27.5,
30, 32.5°C, WIS DL N kT .

978-1-935068-16-7 © 2010 SciRes.

Conference on Environmental Pollution and Public Health

24 ARFHEMAREBRELDHBERE

11 25°C 4641 1, B AR, i SOt (Ot
SR MGG RS DUROE IR S AR AT R 15
AT G IO K B AL R E (R 5

3 ER5i1E
3.1 KEMAKREREHLIE I

KA F  d53 A KL RE D 17°C~25°Ct, Y
LR 4G UBBE K M A4, I ad AR KR AE 25°C LA
RIS ARSI (R KR A PSS UG R VS R IR . R
7 KR T 4K 42 R AR KK 2% e B T8 2 4 il
(P22 R S5 ECso SBonrER 1 FTE 2 vh

10 ——nCuQ —@—nCdO

—hk—nPbO —@—nZnO

FEUFIREECy (mgll)

(=1
=]

17.5 20.0 . 22§ 25.0 275
wmE (CO
Figure 1. Toxicity of nanosized metal oxides to D. magna at differ-
ent water temperature
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Figure 2. Toxicity of nanosized metal oxides to B. forficula at dif-

ferent water temperature
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Figure 3. Toxicity of nanosized metal oxides to D. magna in differ-
ent light conditions
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Figure 4. Toxicity of nanosized metal oxides to B. forficula in dif-
ferent light conditions
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