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Reuse of Microcystis bloom. an experimental study on the adsorption of heavy metals
Cu®*, Cd** and Ni** by bloom biomass

WU Wenjuan, LI Jianhong, LIU Chang, ZHANG Qi & GUO Kangning
(Life Science College of Nanjing Normal University ,Nanjing 210023 , P. R. China)

Abstract; In this study, we investigated the adsorption of heavy metals Cu?*, Cd** and Ni?>* by natural Microcystis bloom bio-
mass in different concentrations and different pH levels. The results showed that when the heavy metal concentrations were 20. 00,
60.00, 100.00 and 140.00 pg/ml, the removal efficiencies (REs) of Cu®* were 67.79% , 37.47% , 35.93% and 34.70% ,
respectively, adsorbed by 150 mg dry weight Microcystis bloom. REs of Cd** were 73.31% , 65.87% , 60.09% and 42.37% ,
and REs of Ni2* were 47. 89% , 31.87% , 28. 46% and 21. 61% , respectively. At the lower metal concentration level of
20.00 pg/ml, REs of three heavy metals were the highest. A higher initial metal ion concentration resulted in a higher adsorption
capability based on per gram biomass. REs of three metals was Cd** > Cu?* > Ni2* at the same metal concentration level. The
optimum pH level for the adsorptions of Cu?*, Cd** and Ni** were 5.0, 6.0 and 6.0, respectively. The highest REs at the optimal
pH level reached 71.90% , 85.67% and 55.43% for Cu®* , Cd*>* and Ni** in 20. 00 pg/ml metals, respectively. The soluble
substances released from Microcystis cells had little influence on the REs. Our results showed that the Microcystis bloom could be
used as an effective adsorbent material to remove toxic heavy metals from wastewater.

Keywords: Microcystis bloom; heavy metals; adsorption; Cu®* ; Cd** ; Ni**

AR WIS Y, & A I KA K PR p 25 ™ R IRBEAE L N 1950 ATk [ it
THiR X 2 G K A LEE LG8 b B 7 0 2o R AL S AN B 0 A 0 ik SRR W (R R

« ERBRPIEASEETHE (31370217) R IERBRE A A BRI 450 H (11103507 ) FILL I & 1 e 3424 Rh ik TR
W H A WEBY. 2013 —06 — 13 Wiehi ;2013 — 11 — 06 W& ek . % 3CUE (1989 ~ ), 2z, Al -1 5% 4= ; E-mail : wawenjuan
@ 126. com.
v AFEVEZE ; E-mail; lijianhong@ njnu. edu. cn.



418 J. Lake Sci. (36 #3) ,2014,26(3)

15 7K Arb B A VGG B AR TSR 5, B IR A, ZR TR A K, 35 K Ak B R R 6 Ak B 43 3 R R TS
Y SRS, [ PR x A A I T 4 R TS K BB T IR 2, AN T T RN T SR MK AR e 4y
BRI T B T, R B R T AR A B A A ML s K e —
B A B0 A A B, A3 [ Y Sy 2 0GB B T R A BRI S R 2 B 12 T
A5 T A 1 20 B R

A A L B A KR 0 o B P LA A SR £ 8 B R 4 R £ B 7« Kumar (9B
WA PR IR T TE 4R Zn Pb, R R4 5T A B] 70% (66. 3% s E I T HOB M E 4R Cu
Cr* " ST L2 W B A SO Ry i 6 Cu® ™ C” ™ B % B e 3 40 ) T A 3 8. 317,21 mg/g! s R R
LTE SR B BITTE 4t B — A R LR 8230, T2 AP 7E T AR IR v, o T 4 J 1) I Y LA
AR | R A e RIS 2 R 00 I 2 R P L 8 B 7 4 26 B AR BRU ) T G SR i a2
HR TR A — 8 i R 538 B0 92 B A 72 vh il A — 2 A B 5 T 4 of 8 11 4 B30 V2 vt
SRR B T R (05 WK AR, i R K TS e (SR IR AR 55 LA 5 K AR 2 15+ T I, R I S 45
WA 7K AR ¥ AR A S5 IR AL R . 0 Ry FE T T 4 J K B v Al , T 8 R 5 75 10 15 9 BB B K
(R LE WD E IR, PR IHAR SC T AR R O K AR B CA**  Cu® " 1 NT* 3 e 42 A il 26 1, B 2R i
K AR 4 T 4 R A K R 1 32 PR AR 4.

1 #M#EF T %

1.1 Kgdr

Tl K AR T 2012 4F 8 H BFHC A B, 2 B8 AT i R K, AR A Sk B2 95% (8. Cu®™ Ni*™ il
Cd* "3 R 4@ B IR W4 B 23 M4l CuSO, \NiSO, HI CASO, ¥4 i T 15 17K e fhl AL )3 4 1. 00 mg/ml 1
B
1.2 E£BREMNNE

4R R I 5 2 R E A2 [ ZnAR AL . BE 69 3 R EE 4R B T REI, 20 B B B
FIRRUE N 5.00 pwg/ml (i TAER, #ERETLE 0.1.0.2.0.3.0.4.0.,5.0.6.0 ml TAERMARE 1454
BB FIREKIMA 0. 1% A9 EMERE 2.0 ml,2. 0% () CTMAB %7 3.0 ml,pH 4y 9. 2 BYRNRD 28 it , 25
B TKER R 25.0 ml, IR 15 min JEAGI. 75 W @3 #E-CTMAB-IIRS A 2R v, 514 Jm B8 1 KR s A vk
590(Cu’*) \595(Cd>") (614 (Ni** ) nm" " 43591 A £ K I s e Ak 149 4 000 2 S [ 6 4 i 5 9 RO I M £
(OD) , il B2 5 OD JC& MY TAETZR.
1.3 FEAEHTRERKERMESENNE

FEAS IR0 e 45 J VA B R A5 S 0 000 7« AR 4l 0 PR 50 ) — SRS 0 o 4 i I PR T, o 1) 4 S
VRV 20. 00 ,60. 00 ,100. 00 F1 140. 00 wg/ml™*. 9.0 ml I 48 7 v T4 BN ABEDR 3.0 ml (ZE 48 H
150 mg (DW) ) , ZEleiR IR G dr LIRSS A 25°C (150 #%/min (42 R 1 1R 510 ff 30 min, #&J5 10000 %%/min
2300 10 min B 1. 0 ml 1 33 V000 2 5 4 H 4 IR

ANTA] pH 5 17T W B 250 SR A 0 < G 1 45 B 4 Jm VS ROV BB Dl 20. 00 pg/ml, ] 0. 50 mol/L HCI il
0. 10 mol/L NaOH #5747 pH 25 3.0.4.0.5.0.6.0 F17. 0, Jin AT & W B /5 Rl 28 4 ) B i (kR 1)
1.4 HERABFTADNESELEEGNNE

i A A AN A MR A S R B M B AR RS S H AR BT, WS a5 R, X
PSR AT I A ) B A SR R BRI AT TR . S VR 3 IR A A, 10000 %%/ min 2.0 BRI
UUVE , AR 2L MR 4 R VA VROR B2 20. 00 wg/ml, 75 AN [7) T 46 Ja A Bl R M pHL 25 PR, B 3 25
B (1) 19.0 ml K FKH A 6.0 ml #E24#% HIEW; (2) 0.5 ml FAJEIFW (1 mg/ml) A 24.5 ml
BFK;(3) 0.5 ml TEAJBAW (1 mg/ml) PMA 18.5 ml J225F7KH1 6. 0 ml BEZLAR 1 W5 . WL FfH Ak 30 45
A b, W B 52 R B 1. O ml b 35 WA 00 B 4 s B 1 Mk
1.5 EBEBRERRHMENITE

BIEEBRR(P,% ) T REAR



R CHRF ARG R RAA A A ELE BT C CL A NI W ZRATR 419

P=(C, -C,) x100% /C, (1)

K, CON VIR R B T, €, D W B o e s e L
BRI (B, pg/mg(DW) ) BT ASR -

B=V(C,-C,)/m (2)

Kb, VG REBIARER , m R e sk e .
1.6 E€RBETRMNHLERBEHE
R Excel X AR 38 1 LA T BOR TS RO 0.9 M e, i A 40l A 2.

2 #R

2.1 WEBKENAAESEEFRENBRMPER

A T K AR TE O W) EE 4 J g vk BE R T BT RE D 19 22 R, I T 20, .00,60. 00,100. 00 7
140. 00 pg/ml 4 Ffif BE A VA, WL BAH 045 14 V35 V00 P ok B8 1) 0 4 Jes Ve B | S 7 3 A 0 e W T 1) B 4 s o A J
4 Jm B RRR I 1 AR N 20. 00 pg/ml B, Sl KA Cu® " (Cd®* I Ni** YK BRFR A, 40k
F67.79% [73.31% T 47.89% , Fifi 5 T 4 J8 Ve B 48 O, 2 R 3 W A IR (EL DA S8 400 B 1 W B oK T, Bt
SRR I, S A W (DW) W [ A0 B 4 B i B W K, 4 R Wy 140. 00 pg/ml B, B fv i
Py 4 R BT Cu® (Cd™ 1 Ni®* (I B A SR K, 4350 0.33 0. 41 F10. 20 wg/mg(DW) . 7 [7] %5
SR BT A OL T, St ekt 3 PR 4 JE LB RE S Cd®T > Cu® " > NPT

1 ANIA] 5 R B X ol i K A B R S AR B S
Tab. 1 Influence of different initial concentrations of mental ions on removal efficiencies of heavy

metals by Microcystis bloom biomass

SRET ORI 4 e 2/ B R TR IR SR
WE Y (pg/ml) (ng/mg(DW) ) %
1
( pg/m ) Cul* cd2+ Ni2+ Cul* Cd2* NiZ+ Cu?* cd2t Ni2+
20. 00 6.85+0.42 5.34+£0.63 10.42+0.79 0.09 0.10 0.06 67.79  73.31 47.89

60.00 37.52+0.90  20.55+2.83  40.88 £0.46 0.15 0.26 0.13 37.47 65.87 31.87
100. 00 64.07 £0.95 39.91+0.77 71.54 +1.11 0.24 0.40 0.19 35.93 60.09 28.46
140. 00 90.10+£0.92  80.23 £2.48 109.75 +0.62 0.33 0.41 0.20 34.70 42.37 21.61
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Fig. 1 Models for biosorption of three heavy metals by Microcystis bloom biomass in different conditions
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Tab. 3 The determination of Microcystis soluble

substance combining heavy metal ions
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