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Adsorption of Pb* by Three Kinds of Freshwater Algae

ZHU Yaping, ZHOU Xuan*, ZHU Mi, HE Junliang, SONG Hanlin
School of Chemical & Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The adsorption behaviors of three kinds of freshwater algae such as green algae, spirulina and
chlorella for Ph*"(50 mg/L) in solution were investigated by changing the adsorption time (0.5 h—6.0 h) , initial
pH (3.0-11.0) , adsorbent dosage (0.05 g-0.3 g) and ionic strength (0 mg/L-120 mg/L). And the adsorption
kinetics model was preliminary investigated by fitting the adsorption isotherm. The results show that the
adsorption reaches the equilibrium with the increase of adsorption time, and then desorption occurres. The
adsorption effect of these three species of algae on Pb*" is better under slightly acidic conditions. The increase of
adsorbent amount reduces the adsorption capacity of the unit mass adsorbent when the adsorption reaches the
equilibrium. It is also found that the concentration of Na* greatly influences the adsorption of Pb’*. And the
adsorption isotherms indicate that adsorption behaviors of these three algae are consistent with the Langmuir
model, where the maximum adsorption capacity of three kinds of algae for Pb** is 27.50 mg/g, 21.00 mg/g and
25.85 mg/g respectively. These algae have high adsorption capacity for Pb’", and are cheap and available, so
they are expected to be applied in treating heavy metal pollution.
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HEBIGRCTETZAGE, KI5 a8 bk K h B HIX ) B R s
SEMLAFRMTE AL . BT, — BRI U00E AT R BENE AP TS SR T
BT Ak RURE BERIE O B EOR R AR RN ik nT LA ve R AL W, 7 4 R S GkiA

i HHEA.2018-01-18

E& WA i TR JUR TS8R B3 3L 4 (CX2017107) 5 BT TR K244 0 R AR A K 343 (2015061)
YEZE B WP L5 4E . E-mail: 1452975940@qq.com

*EWAESE JH BE, A BRI R A R0, E-mail: 126490491 1@qq.com

SIS ML, e, R %, 5. = FRIK X Ph I W B 5[ )], st TR R 24254, 2018,40(6) : 614-618.



EAg]

BLAEF-, 45 - =R K F Ph™ Y W AT 5 615

AL LR . B RN 0K
e AR Py W B AR H RIS R B . RS
R, B0 RO Y 4 R W R R X T R
Dl AR 5807 V5N B 16 bR 1Y 4 R A G AR I 1Y AL
JEE N HLIR E KA R S SR K B AT
15 W) R A 36 W s 9 28 A0 4 RN I FH T

S B BE T ok B A i RE S — 2L g 4
WYy e S B 2 R ORI I R A R R A R T
M KERES SR E 450 E R (AR
e BRI FHAE)T, Murphy 7S T ORRILTL
Gl PR B ) W BREAE T, A H DR B A 3 0T
B0 W BEE Ak R B A, AR K WG B RE 08 A 3
0.35 mmol/g. 1% 1A 5 2 RN AT A4 8 25 7 W B 1
M2 WAR K. fEZHUE L, P05 B T 40 i e
F14) A AR A A5 T 22 %) 2400 L 2% T R R AT o R L R
BESCR AR TG OISR EAE T MR
FIE 34T Ph* L Cu®" \Zn™ 35X — F B 4 & 19 W i &
I R R R o) 4 A S 0 R Y KT
%, Mohamed %5 "3 5 X FU I 1A W5 5 I AE TS 5
XF Cd® M (14 W BRE 2GR, e B0 B0 356 L 17 88 1 W
R . P, AR SC LA BE AT A R A
o4 1Y W B R o

ERZ TS E B DR R 5 LT &
2 RTE PR R U B ) T 2 R N A
JENY S . ARSI DL 3 FRAS TR S (R B IR
JREBE /NEREE) W B, 5 T 3 RO RS AT X
TR Ph> () W RO, SRR K i 2R 2 4w T
R 255 A B2 K38

2 ELIGEHS

2.1 ERA S

2,11 EEALFEA  WERR (O Hral Il A SOk
T s WA IR (A B4l , IR Btk T ) s &4
R (e bral, IR gL TRARAF) ; = AR
(O3 W al, Kz B A 2E R0 A B2 W) 5 il R 45 F
ROWARENAT ).

212 I EH 202-AB-3 HLHCFEER A (T E
15 A8 il 35 47 BR 23 F]) 5 SHA-C 1E K ¥ 4k ¥ 2
(GIARAL B85 45)) s TI-EHP 1000 H HAuz (K 70 Jk pe
ILAN T A FR AT ) 5 2-2310 KA T T W WAL (5
B Fi A LA A IRA ) o

2,13 RMAA AR B R 2R
P IRTE B DL S OINEREE . EWORE H A RKIK,
WS B PR W RN VL KRR AR W RO R A BR A
A) L NER ARSI B R

FEREAT 10 LK AR ) 355 B SRR (B 15 L)
oG SR /NERBE FE KR Th 4N 100 mL BG11 K5 5%
J B pH R = Pk K M (20+0.5) °C, O FRE [A]
HF 12 h/d, B KA E WK PR IE LA TS 2 . BG
BRI E A RS A N2 1 TR

1 BCIEHETEAMHE S
Tab. 1 Major components of BGIl medium ~ mg/L

%y J i e
(NH.).S0, 250
NaNO; 750
CaCl,-2H,0 25
MgSO,+7H,0 75
K,HPO,-3H,0 75
KH,PO, 175
NaCl 25
Na,EDTA 750
FeCl;-6H,0 97.0
MgCl,-4H,0 41.0
ZnCl,-6H,0 5.0
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Fig.1 Adsorption efficiency curves of algae on Pb™ under
different conditions: (a) adsorption time, (b)pH,

(¢) adsorbent dosage, (d) mass concentration of Na®
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Fig. 2 Adsorption isotherms and fitting curves:
(a) adsorption isotherms, (b) Langmuir model,
(¢) Freundlich model
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Tab.2 Adsorption isotherm fitting parameters

N
s Langmuir $5 7 Freundlich 5 %!
LSS
K G R n K; R
BB 0.05 27.50 094 407 7.4 0.83

BT 0.05 21.00 095 2.04 222 092
/NERBE 002 25.85 092 131 058 0.86
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