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Biosorption Rate and Influence Factors of Pb*, Cd* and Hg* by Chlorella pyrenoidosa
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Abstract: At present, heavy metals contamination has become a worldwide focus on concerning for the levels of pollution and its obvious im—
pact on human health. In this paper, the biosorption of Pb**, Cd** and Hg** by Chlorella pyrenoidosa in seawater under different adsorption
time, the cell density of algal and the concentrations of heavy metals were investigated, and the adsorption isotherm model was established to
provide basic data for the biological treatment of heavy metal wastewater by algae. The results showed as follows: the adsorption rate of Pb*
Cd* and Hg* by C. pyrenoidosa increased rapidly in 2~4 days and then tended to balance, the amount of heavy metals adsorption reached the
maximum at the first day and then decreased gradually. The amount of heavy metals adsorption reached the maximum at the algal cell density
of 1x108 cell*mL™, the adsorption rate tended to balance at the algal cell density of 4x10° cell*mL". With the concentrations of Pb**.Cd* and
Hg* increasing, the adsorption rate showed a trend of gradually descent while the amount of heavy metals adsorption increased. The adsorp—
tion pattern of Pb* by C. pyrenoidosa was more in accordance with Freundlich isotherm equation, and the adsorption patterns of Cd** and Hg*
were more in accordance with Dubimim—Radushkevich isotherm equation. The maximum amount of adsorption of Pb**.Cd** and Hg** were
484 mg'L7, 37.7 mg* L7, 5.61 pg* L7, respectively, and the order of adsorption capacity was Cd*>Pb*>Hg*.
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1.1 KB s

R BT B /NEREE I B L TR KA A
HELRE, ATHEFEN = AMBEHEEXKER
120 °CK B 20 min, WK Zad IR BN RA M E
FRERIC Ty , T I FRAE T I 8L 3R IR E (251)C,
JEREGREE 2 500~3 000 1x, SRS EHA 12 h:12 h, &R 12
h B 1 1K,

R A Pb(NO,),.CdCL,* 2.5H,0 HgCl, (43 #r4f )
YER Pb* . Cd*Fl Hg SR, RIS KELHIA 10 g1
AR, FF TG B T K 8 22 P e ok B (2 V) o
1.2 A%

1.2.1 WA (Rl
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Cd>F He> 4 i A R A LWk B3R 31 5.5.1 pg L7, B
RIS 3 AT, B H BUE 20 mL #HATIRE o
1.2.2 PR RS
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E o
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EHAR P ESBEE FRMRE ;b N Langmuir FH5K
M BRERAS SR H B, FAE MR 5] 5 IR B 5 AR SR 0 T 5
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Polanyi &1L AE , E=RTIn(1+1/C,) ; R NS AR % %(8.31
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2.1 MR Bt e 0 ek G B 1 %4 Ml

B E R /NEREENT Ph2 . Cd> il H? F W i 2R 45 Fil
R 8 s ) A T 384 K, TP PR 2 DO A 2 o R IR 1 T80
B/ NREERT PO I ZAESE 4 d BB P2 SR
BTrE, HERREN 60.7 %, RMEHN 11.6
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Figure 1 Effect of adsorption time on biosorption of Pb**,Cd* and
Hg* by Chlorella pyrenoidosa
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HIE 2 AT, BEH 2 /BRI AG 2 R
XS Pb CA> Al He R I RGBT R 23R4
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RGN/ N T T, TR 355108 43.6% .
69.0%56.4%, W35 4 4.86.4.79.0310 pg Lo &
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Figure 2 Effect of algal cell density on biosorption of Pb*, Cd* and
Hg* by Chlorella pyrenoidosa
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Figure 3 Effect of heavy metal concentration on biosorption of Pb*,
Cd* and Hg* by Chlorella pyrenoidosa
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Table 1 Comparison of adsorption constants

_ Langmuir /772 Freundlich 572 Dubimim—Radushkevich 77 &

R Qe b R? k n R? Qe B R?
Pb 3.539 8 0248 8 0.938 9 0.607 5 1.426 9 0.997 5 4.840 6 2x107 0.952 3
Cd — — 0.057 7 14356 0.860 7 0.966 8 37.736 3 2x107 0.996 3
Hg 44.444 4 0.026 5 0.006 8 0.547 5 1.182°5 0.887 3 5.605 3 4x107 0.997 6
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