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Research on the adsorption performance of kitchen waste biochar for methylene blue

ZHANG Xin-wang, LI Bao—peng, SHEN Jian—guo, ZANG Zhi-lin, MA Xiao—han, XIN Yan—jun”

(Qingdao Engineering Research Center for Rural Environment, College of Resources and Environment, Qingdao Agricultural University,
Qingdao 266109, China)

Abstract: Natural kitchen waste biochar(NKB) and magnetic kitchen waste biochar (MKB) were prepared by pyrolysis and coprecipitation
method using food waste as raw material. The effects of pyrolysis temperature, pyrolysis time, adsorbent dosage, adsorption time and the pH
of solution on the adsorption capacity of methylene blue (MB) were investigated. The results showed that the optimum adsorption capacity of
NKB was obtained at the pyrolysis temperature of 450 °C and the pyrolysis time of 1 h. When the MKB was 1.0 g+ L™, the adsorption time was
20 min, and pH was 9, the adsorption capacity and removal rate of MB arrived 97.94% and 9.2 mg- ¢, which was 18.54% and 1.6 mg- ¢
higher than that of NKB, respectively. For MKB, after 4 cycles regeneration, the removal rate of MB was still above 90%. The adsorption
process of kitchen waste biochar for MB could be described by Langmuir isothermal adsorption model.

Keywords: kitchen waste; biochar; magnetic; methylene blue; adsorption

UTAEA, FE GeR ™ L 2 K R , GERE K™
B, T T Rl M [T PN K B I5G “2 4 ) o PR R
A T 4 R 6 550 A DB i 4 107 T Ak B A PR K, T
b b Al R 22 1A S T SR Tl A T A A S
B S R C ) S AN R N == ) R |
PRAEAN B2 2% 5 YT 45 R AR A1) 0 B R, T /K PR A T

s EHA.2017-12-10 K HH3:2018-02-02

FEAERED 55 T BT ISV 87 R ks
. TS B R TTRR ALBRZS | FAT B 90
P L2 0 T AR A 5 T4 2 )
TS, SO R R AE S5 U ALY 2
s, LRI I, 0, 22— R gk
B,

YEE BT IRHTIE(1993—) , I3, ILAR B T W 5E 2R DS A6 0 I 11 R 2 9 0 U AL A FAUE 9 . E—mail : 928428972@qq.com

HREEE . ESE E-mail:xintom2000@126.com
HETH : HK A RFl2EIL 4051 H (51478490,51408350)

Project supported : The National Natural Science Foundation of China(51478490,51408350)

http://www.aed.org.cn

— 115 —



RUEBESREZIR-FE3605-F1H

R, 48 B 307 AR AR O i B A A 57 A
BUREE Z W5 g H DL Tt B 3
A HE SRR T R AEH AL G SRR AT | i ] S JIE A
Ayl AT (R EAERE B AR TR AR 2 0F
Rt A8 PRAR S BRBE |, ok T AR i A BREOR , 74
TR 2R Ry T A AR A0 v T B e AR T TR 2%, Dk
IR TG G o A BRI A R B L BROK AL S
Y ER) ETHER CRETHER) MRS il A W ik
A st o AR s 3 i) 4 AR W S5 e , ANSCRT ATk
BRI e Vel R IR 01 i L AT S B W Y
PEACRN o A SCUAAR Jaf o S5 T pE ek, ol o 17 2 Jif
K13 A Wy )i % (Natural kitchen waste biochar , NKB) I
Hd P JBT 457 3% A= 0 5t Sk (Magnetic kitchen waste bio-
char, MKB) , #R5¢ £f I5F (1] 1287 i J3E X NKB 15
PEBE I 52, 8 E NKB fe A 1 4 25, O X de A
e 2 A AT NKB R A7 WG, BIF 5 422 fik I6F 18] 4% o
i pH X MB 2 BR B 5200 LA & MKB 22 CHEAE 5
B e 21k

| HREE

1.1 iREH R

A ot b 2 T 5 AR b R A4k 3R AR T IR AR 4R
o b7 3 A3 A2 2 I R kL R AR RS L
BRI BRI SE A It R .

WA 8 T I 3 28 H AR IT R e 3 150 H B
(RI0.106 mm L7428 ) , SR o b b 0 A b FH 28 4R K vk 2
FNZR T, 7E 1 mol - LAY HCL R 230 24 h, 2R 5
FZE K = ik BUE S EBLR B F 80 CR LT
12 h, B F T P A

R B ol Y Fea(S0.)s » nH,0 |, FeSO, - TH,0 .
(NH,)>Fe(S0,),7H,0  K.Cr.0, 3 Ky 43 M 4li , 1 [ K
T AL TR0 BRAA w37 L8 (MB, 204l ) Il [
R 1E 244k 2E R 3 2 7, NaOH TG 7K 2 (3
SRy oy Bl ) W B 3 FH T REAEAL T AT FRA A
1.2 K&
1.2.1 NKB -5 MKB (il %

NKB SR FH 18 3 AT i A, SR A 1) 28 o 7 300
FH A B R URYT B A R R,

x1 EEWREAS (%)

Table 1 Characteristics of kitchen waste components (% )
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Figure 1 Biochar SEM diagram in different preparation

conditions(x10 000 times )
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Figure 2 The properties of biochar adsorption MB prepared under

different temperatures

XF MB F8 W B 25 B 23 R0 B 23531 O 74.19% F116.37
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Figure 3 The effect of adding quantity on the properties

of biochar adsorption
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Figure 4 Effect of adsorption time on the properties

of biochar adsorption
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Figure 5 The effect of pH on the adsorption properties of biochar
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Figure 6 The influence of regeneration number

on adsorption performance of biochar
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Figure 7 Biochar adsorption isotherm of MB
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Table 2 The adsorption isotherm parameters of biochar to MB

Langmuir i Bid Freundlich 571
LB 0. K./ © K/ . .
mg-g"  Lemg’ mg" "L g
MKB 85.91 0.53 0.986 19.1 4.66 0813
NKB 36.67 0.16 0.991 1.99 1.85 0.822
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