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Effect of Corn Stalk Biochar on, the Adsorption of Aureomjcm from Slerozem
NAN Zhi-jiang, JIANG Yu feng* | MAO Huan- huan, LIANG Xin- - DENG Xue-ru f L/

(School of Environment, and Municipal Engineering, Lanzhou ]1aolong UmVersmv, “Lanzhou 730070, Chlna) L 4 : y
Abstract In order o btudy Ithe‘effect of biochar (BC) add 1ﬁ0n, of ljxédsefphon of aureomycin ( CTC) fromalerozem HGT) l‘}BC was prepared from cornsstalks.at-200 400, &
and 600°C respectlvely The ‘adsorption behavior of C1C on HGT and HGT +BE was studied using the batch ilibritm méthod. The results showed thal the equ]hbrlum
time of CTG adsorption hy HGT was 240 min, and the equﬂlbrlum time w; relanwl} prolonged by adding BC ich was in liné with the pseudo-second-order ad%orptlon kinetic
modet:"The overall adsorptlon rate of CTC was controlled }J\ both surface/ diffusion ‘and intra-particle dlffusmn the! surface diffusion rate was faster, and the hvdrophoblc
distribution prbmoted the adSOIptlon The adsorption of (CTC in HGT and HET + BC showed,a good correlation’among the three isothermal adsorption models. The addition of BC
incréasdd the adsorptiof distribution”coefficient K, value of HGT to G1€, and: e afﬁ]d'i) was enhanced. The difference of distribution coefficient K, at different temperatures
indicates that/the adsorption process is an exothermic reaction. The results rew’éﬁjed different adsorption isothermal lines (L and S type) and the heterogeneity of chemical
adsorption j‘the complex adsorption process, along with the electrostatic force and hydrogen hond interaction in the surface adsorption and physical adsorption. When the pH =
3, CTC *combined with negative sites on the surface of the soil large, cation exchange and electrostatic attraction, the adsorption capacity was the largest. The pH increased,,
and the CTC existence form changed, weakening the adsorption ability of HGT and BC. BC always enhanced HGT under CTC adsorption at various pHs, and the greater the
amount added, the greater the CTC adsorption distribution coefficient K, values. Adsorption is the result of the joint action of organic matter content, mineral composition,
physical and chemical properties, CTC form, and HGT and BC environmental factors. Studies have shown that the appropriate addition of BC has a positive effect on the
adsorption of CTC by HGT, and the effect is most significant when the pyrolysis temperature is 200°C , which can effectively promote the adsorption and fixation of CTC by HGT.

Key words: sierozem; aureomycin; biochar; kinetic adsorption; thermodynamic adsorption

BEE AR SR A P R e AR RE R & Al AR B9 HAT SR W RV RE AT RE 2 0 - S PR AL P
S R E AW, BB R T JRI—29 50, B4 s R IR H . AT
Hew F BT i g i &k SR e 2 sh Y BoR, KAV AN S RERS 051G N 1 4%
B AR R 2018 IS 2T IR0y, AR R BUE YIS S A A K A

PER EEN29 774,09 v, Ho R ORI DURR MRl KA H R TR R K A LGS R, A
FHLNH45.9% " Hh &R EENREMEDUAE MERRIRR. ZEBFI A W s B e R R
R UM ARAR , R IR G s TR IR A I AR EAE 0 5 W B 500 2 B AL AR 1 RN A AR TR, R 4%
KR I, AL 2018 4F i A K 37 50 1 T & %5 & R AR B RE T AR ], SRITFLER T & AL
8 062. 86 t, i i 5 —{v > FEFR [l — U7 Sk AR 5 PR TR XS T K3 1Y W B 68 ) B ik, XS AR R
W AR ] ) Ah P BT HE T R 25 24 300 ~
500 kgt P FLERET R, B2 wsB;. 2021-03-31; EiTAM: 2021-05-17
PR, th T 20 e R b 5 BETE %Efﬁﬁi?ﬁ;ﬁﬁ (21966020 ; HA & B AR 2
B LR 9 7 BT AE e B IR [5.6] B/, PRI (1995 ~ ), B, #iLassE, R+

e e ] 185, Bemail: 0619116@stu. it edu. on

i%ﬁﬂ—:‘fﬂﬁﬂﬂﬁ%ﬂ ’ffF—FQX _j‘[—‘[{a ﬁuﬁ?pﬂ:ﬂ # BAEVEE , B-mail:jiangy7712@ Izjtu. edu. cn




12 14 ARTLAE . FORFEFT A0 5T I 1 I8 B <6 % 2R A 52 5897

(1) W52 BFE 2 24 40 e FL BR 485 4 5 AN ) iy - RE 46
A EAE A4S R0 ek B A= 4 e & B
L RBAE A I b R B K AR R, JF B
WU, AR 4 5 R YA KRR ) R
B PR A R R B B R L, o
ATz, R A e R S A O, K+
gk, fLBL R, AP &k, SAPER
Sy L R AR KRB, X IR B S e AR
FER N 511 I /i 7 I A SR 78 N N 219 S T}
KF KB+ &R EZAEIT AR EZ, L m
B 1 AS B .
KA SC A48 R AR5 929, TEAR TR S0

T, BFGRAS N ERAEFE A W 5 o IS 4 W o 4 B 3%
(REI , PR A ) e s i =X, EM%WA
BRI L B HLET, DA RS + rh 4
R H] 56 BRI ALH S LR

1 RS HE o

1.1 BGRA R
HmE®HEC),
@E%Iﬁ PR3] ; CTC HeA# ik @ﬁajﬁ
AREL §Aﬁ37ki97@jtjv 3 IR 4 B FSTC I 08
( L/@ R A TR 7 %i&z@k

SO > 9. 0%, m@ﬁma

F1 CTCBULER"
Table 1  Phys-chemical properties of CTC
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Table 3 Elemental composition, specific area, pore volume, and aperture of biochar

WiH IR/ C/% N/% H/% C/H . E%‘%EET E‘}LWT’?‘ FHfLE
/m” g /mL-g /nm
FEFF IR — 43.528 0.416 5.467 7.962 1. 400 0.010 7. 860
BC-200 200 63. 969 0. 590 4.628 13.822 0. 850 0. 005 7.470
BC-400 400 65.221 0.558 3.182 20. 497 4.370 0.032 6. 200
BC-600 600 65.618 0.424 1.770 37.072 121. 990 0. 055 4. 680
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Fig. 2 Kinetics model fitting curve of CTC adsorption
by HGT and HGT + BC
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Table 4  Kinetics model fitting eigenvalues of CTC adsorption by HGT and HGT + BC

Az s 551

HE— B 1A

i iR i

ky/min =" q,/mg-g”! R? ky/g+ (mgemin) ! ¢/ mg-g ! R?
HGT 2.424 2.331 0.913 0. 448 1. 007 1. 000
HGT + BC-200 1. 663 2.730 0. 565 0.390 1.016 1. 000
HGT + BC400 2.287 2.583 0. 866 0.401 1. 144 1. 000
HGT + BC-600 1.276 2. 466 0. 887 0.032 3.497 1. 000
[ 3 SR JHIURL B9 5 8 1 S O HOT A — —
HGT + BC WL CTC #6473 BEA. It 3 BRLk il T P e $%

B 43 N g T4 U PN B RO i 28 B R B
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(i=4,7,10) >k, (i=5,8,11), BREY HE
FFAEH; BC FLBRZS R A, SR AL T I da W B A7
M, HRg R s PR A2 R B A RRIEE € (2. 566)
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Fig. 3  Fitting curve of intragranular diffusion

adsorption kinetics model
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Table 5  Fitting eigenvalues of intragraniilar diffusibn

—

4

adsorption kinetics model’ [

o A BH Y B T

W AE R K, I
, S /g (grmin}®) A
] 0.087 | | 1386 0.978
HGT.~ Vs 0.008 /21203, 40,993
' o 1 ' —0.011 | = 204827 0.984
LAYINE WY kN 1,905 0.874
HGT #BC200 4 55 0.013 72.566 0286
A 0.011 2,529 0.997
¥, 0.098 1.826  0.947
HGT + BC400 7 0.016 2.345  0.923
Y 0.003 2.538  0.044
Y10 0.097 1.819  0.954
HGT + BC-600 " 0.012 2.303  0.705
Yo 0.004 2,389 0.276

2.3 B
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7E HGT 1 HGT + BC A% iz S22 B D 5 e A DG A2
X RS 1 S5 OC R BB K A HLTS e, WA
A A7 HILTS e ) AR X B B T LTS Y
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Fig. 4 Thermodynamic model fitting curve of CTC
adsorption by HGT and HGT + BC
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Table 6 Thermodynamic model fitting eigenvalues of CTC adsorption by HGT and HGT + BC
LR PERIRY Langmuir 57 Freundlich {78
HE/T LE Kd/L';_;lﬁE-é R O K,iL-m:E'l R n K 5 R?

HGT 0.315 0.990 10. 215 0. 045 0.985 1. 144 2.293 0.977

15 HGT + BC-200 0.513 0. 996 9.990 0. 069 0.979 1. 089 1. 688 0.978
HGT + BC-400 0. 395 0.988 7.508 0. 089 0.968 1.221 1.719 0. 966

HGT + BC-600 0.355 0.979 6. 944 0.075 0. 968 1. 115 2.322 0.945

HGT 0. 348 0.992 8. 606 0. 062 0.977 1.174 2.054 0.975

25 HGT + BC-200 0.558 0.997 17. 986 0.039 0. 996 1. 095 1.517 0.993
HGT + BC-400 0.414 0.993 7.788 0. 094 0.980 1.258 1.536 0.980

HGT + BC-600 0.472 0.987 43.290 0.011 0.995 0.987 2.258 0.985

HGT 0.302 0.990 65. 359 0. 005 0.997 1.108 2. 651 “0.959

35 HGT + BC-200 0.513 0.998 65.359 0. 005 0.997 0.973 3.623 A___,-'l‘“-' 0.“9_87
HGT + BC-400 0. 366 0.-986 16. 051 0.028 0. 989 0.990 2842/ 0-981

HGT + BC-600 0. 427 7.675 0.033 | 0.725 5. 903 02969

0/957.

0. 990

R4 T H K, oK i HGT R HET + BA % CTC

1 p }‘
1 - o

AH' % ASY>0 5 FTEL HGTVRI HOT + BC €Te/

¥

OIS 48 1 2 2 0 A 05 1 R (A et A8 WM 1 a0 U B, W o 1 O %

(AH) FAE (AS®) | B % 7, WP AGE<0, Wik, )
; ~1 %7 |HGLH HGT #BC 3§ CTC MRM AN S HME ,
o Table 7 Thermodynamic pqram(;ters of CTC adsorption'by H 5T and HGT + BC o
WARER BE/C W L) AC/K mol ! AHOZK] - mol ! AS®/J+(K-mol) !
A =4, 15 ) _ALe45
' Hord” 25 off i L 5.088 6.088
‘ 35 T 2444
. 15 -1.227
HGT + BC-200 25 ~1.011 27.169 97.281
35 -3.227
15 ~1.270
HGT + BC400 25 ~1.041 17.850 65.415
35 -2.619
15 -1.975
HGT + BC - 600 25 -1.976 33.273 121.050
35 ~4.451
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mg-g ', RIMBERE IR A, W B o I N R AT A
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KAWL, % HGT + BC-400 1% ff 52 5 +4E ik
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