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Abstract: To accurately formulate the harvesting strategy of ecological floating bed plants and
seek for the resource utilization method of the harvested plants, the changes of nitrogen and phosphorus
contents in stems, leaves and roots of different plants in ecological floating bed were monitored first, and
then the harvested plant tissues were pyrolyzed in high temperature and oxygen-limited environment to
prepare biochar for removing heavy metals from wastewater, and the adsorption mechanism was eventually
analyzed. The stems and leaves of Calamus and Lythrum should be harvested from late October to early
November each year, while Iris and Hydrocotyle vulgaris did not need to be harvested. In addition, the
biochar prepared by stems and leaves of Calamus pyrolyzed at 400 ‘C was selected to remove heavy metals

from wastewater. The saturated adsorption capacities of Pb**, Cu*, Ni** and Mn*" reached 256.189 mg/g,
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52.538 mg/g, 49.141 mg/g and 43.463 mg/g, respectively, which conformed to the monolayer adsorption of

Langmuir model. Except adsorption, the cationic T interaction between biochar and heavy metals and

precipitation of heavy metals under alkaline conditions also contributed to the removal of heavy metals

from wastewater.
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Fig.1 Change of N and P content in stems and roots of

different floating bed plants during operation
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from stems of Calamus and Lythrum at different

temperatures
5 A R Z % pH
) Bl T SR | B 2| T e SRt
200 19.83 11.72 6.53 4.95
300 | 56.40 55.02 9.12 8.02
. 400 | 61.84 63.39 10.96 9.35
HEE/C
500 | 70.54 71.96 11.15 10.09
600 | 73.85 78.53 11.26 10.86
700 | 75.81 86.30 11.33 11.25
Q  AFEAY R FR I FHE

P 2 Ay T AT i S ZE MR AN [R) R T i A5
Y SEM B H .

g

a. Bl ZEM 200 “CHT1E
ER7p

b. ENHZAME 400 CFfE
ER7p

N f )
LY Cu N

e. T E250T 400 “CHT
BB LY

B2 FREEMRHSEMER K
Fig.2 SEM pictures of different biochars

FH &1 2 A AN R A= ) e R 2R T 0 25 R AR
AHEE T T 3 25 A5 0 26 1 e 1) A8 SR A5 44, B il
SRS A AR Yk 2t Rk L 2 2S5 T HL SR B
nZ2 AL, FLEERSHE  FLIEH 5 . Lo, BT AT
JH SREZENTEFE 200 “CTF 675 19 A5 0 o Sk AE X 25 52 1 ]
REER , 0B A I R FUBURE Lo CRIFL A 3
s Bl A SRR RE 0 T AR i b i 2 4 2 RN
SF U 2 o AR A e R ET S REJER )N L £L
FCRIFLIE BG 0, b2 i ARG I, DA ] L3 i L
R pERE

@ AREAEYRLINEE

ASTE A=Wy 1) FT-IR JE35 an &l 3 r s o Al AT,
AMFFE HPAS ] A= 9 o O 21 A3 s e 7 AR, 5
g i U TR ARAEAE — o 22 5o B IR TE 3 600~
3200 em ™ AbAEAERE R MR WA , 2R AL B AT K A
EREIHT 52 870~2 930 em™ &b 1% W AL 14 P Af A B At
AEPRBNTIHL ;1 750~1 500 cm™ Ab kW S e phy ¢ o A
FEPRBNE 1S 51 500~1 000 em™ P RS W S0 068 43 1)
CO> Hl C—O Hhr 4R 351 e 5 900~670 em™ £b A1
W e Y A 45 A Y C—H B il 4k B 5l
R R B R BT A SR AR
B R AR C—H B 2 A i e i R i TR A A B2 34
IV EE

A

Ty

00

=

00

S EE

00

(=)

(=)

[=)
y

00 “

~

0—H c::oco32’c¥dc—11

4000 3500 3000 2500 2000 1500 1000 500
Pek/em™

a. BTSN A B AR

<20 -



www. cnww 1985. com

B R MCE FOR TR RACHE B 4 SR R A,

¥39% %548

HEE

C=0C0," c—o —H

4000 3500 3000 2500 2000 1500 1000 500

WoH/em™
b. TS0 A 2 5
B3 REEWRFT-IR ki

Fig.3 FT-IR spectrometers of different biochars
2.2.2 HEWH A JE B R BRACR

AN TR) A= Wy e X ARSI 7K v B 4 D 1) S BR R n
B4 t7R . AL, BifiE 24 B i b, AR e x)
E PR RS RSV Sy Yl NSRS 2 ) I PSSt )
TR, 24 Mo Pb>  Cu® FIl Ni> A4 4f v
FE43 0 1010 .5 F115 mg/L, A=W e 5% hn 4 0.5 of
LI, B ZE0AE 400 “CHIAS AP met LA T 4w
By 2 B Z 5 ) AT 3k 3] 98, 32% .97. 65% . 98. 26% Hl
98. 11%; Ifii T Jif SE2E M 7F 400 “CHil 45 1) A 9 e ot 8
4 B 1 2 200 51 R 30. 26% . 67. 51% . 82. 69% il
83.15%. Bl 2L BRS8N, Bl 25 A 1Y
A= W) Je FE A AT SRR K 4 T 4 R Y e A
FB 5 T et S 25 I A5 A AR ) o0t i 4 Y R BR
A AR R A BN T E 2R A A

Ko PRI, T PR H s A il AN T SRS I 45 9
e Wy 5 0k R 4 Ja XA R A R B R, (B 25 25 T
REFE MR BB KRR FIN R Uit Bl =Ent
400 CH I AP 5 T R BRBOK P A )

100 120
o 80 100 <
60 80 ¢
i 40 0=
pul 40 X
=]
= 2 HiEe.  TEZZM. {20 &

0 —o—Mn** —&—Mn?* 0
+Pb2+ +Pb2+

-20 -20

200 300 400 500 600 700
BURREC
a. Mn?" Fll Ph* [ 22

100 140
£ 5 120 "
b 100 3
60 80 1y
3 EEM. TE3EEr. 100 Z

40 —o—Cu —-Cu?* 40

_._Niz+ +Ni2+
20 200 300 400 500 600 700 20

HRRLEL/C
b. Cu® HI NI 1) K BR2E
B4 AREMRNEBEKPESEBHERZE
Fig.4 Removal rate of heavy metals in simulated

wastewater by different biochars
2.3 HEWMRMNEEEINEIRRMEER IR
2.3.1 AWy BN 4 S 0 A TR R
*H Langmuir M Freundlich # BYAZ ) 2. 2 54
T T A8 A ) R RS AN [) 45 i ) A% T R B A 2R
WA 2,

R2 BEFEMTEA0 TTHEMEMRIMELEKPAEESBEHERRMEESE

Tab.2 Isothermal adsorption model parameters of different heavy metals in simulated wastewater by biochar

prepared from Calamus stem at 400 °C
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