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Effect of KOH Activation on the Properties of Biochar and Its Adsorptlon Behayior on

o

Tetracycline Removal from an Aqueous Solution F R

XU Jm , MA Yi-fan, YAO Guo -qing, ZHANG Yu- shdn YANG L} q1 ZHOU Na, FAN Shis suq v . v,
(Colh*ge of Resources And Bnvironment, Anhui Agricultural/ Uma/ers;pr‘ H_q_ﬁe‘i 230036 China) 4 .‘ 4 ] -

Abstract ; Aledtlon ;ﬂl’)dlﬁcdtlon is an important pathway t6- 1mp10we the dds(nptlon performance of biochar. n this study; modified hiochar (K-BC) was prepdred from wheat
straw, KOH acted aé-an activator agent, and pristine blochar (BC) was pépared as a control. The blocha.lgl were charaeténzed by nitrogen adsorption” and deSOIptlon
elemental analysis | XPS, FTIR, Raman, XRD, and pH

systemdtlcdlly, and the adsorption pelfor'mance and mechanism of letrdcvdme on bloohdrs were also explored The results showed that the specific surface area and pore volume

A/The effdct of KOH modification on the physical fand chemical properties of biochars was mvesugated

of KO activhted blochal reached 996:4 m’* +g ™" and 0. 45%em’ +g - l‘_, KOH. aefiy ation produced more carbon structural defects and “affected functional groups and surface
electrloal propemes n the biochar. Pseudo-second order kirietics and Langmuif Todels better fitted the adsorption process of tetracycline on biochar. With the increase in
temperature the adsorption tapacity of tetracycline on biochar increased accordingly. The adsorption process of TC by K-BC was spontaneous and endothermic and increased

! (at 2 45°C experimental temperature). Combined with the Raman,

randomness. The theoretical maximum adsorption capacity of K-BC for tetracycline was 491. 19 mg-g
FTIR, and XPS characterization of biochars after TC adsorption, it was found that pore filling and -7 interaction were the main mechanisms for TC removal by K-BC, followed
by hydrogen bonding and metal complexation. Further, K-BC presented a good recycling performance. In summary, KOH activation on wheat straw biochar was effective and
feasible and could be used to remove tetracycline from wastewater.

Key words: wheat straw; biochar; KOH activation; tetracycline; adsorption behavior; adsorption mechanism
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Fig. 1 Nitrogen adsorption/desorption and pore distribution curves of biochars
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K-BC AL K M AN 996.4 m*-g ™', /& BC %) 20
5 FLRFRE N T 24 6 %, ALIRFRIS In 1T 24 6 £,
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Table 1  Pore structure parameters of biochars

TiH LI BC K-BC
R (Sper) m?-g”! 53.1 996. 4
BALAR (Vi) em’® og”! 0.08 0.45
[CEiRLA ( Vtie ) em® g - 0. 05 0.29
WALEBLUE I (Py) % 62.5 64. 4
LB PIE (L) nm 2.47 2.19

P TE 2 A i L 2. S5 EOIRAE I BC A
He, KOH i Ak J5 A M v i N A LR, C A it
11, H A BN, T KO 2 5 A rpe i 414 %
AL TN A H AR B/ i R
T TS % ﬁijc,,\ﬁ&@;zgé’/f

(a)
amorphous carbon

graphitized carbon

CaCO;

Cls:83.14% | =2
0 1s:12.16% -4
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Si2p:3.01% £, oy
K 2p: s o
Ca2p: 1.64%

(c)

r Si2p

C 1s: 7356%
O 1s: 18.10%
N 1s: 1.99%
Si 2p: 5.19%
K 2p: 0.43%
5Ca2p: 0.72%

—-5|’;
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Characterization of biochars by XRD, FTIR, XPS, and Raman
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Fig. 11  Schematic diagram of tetracycline adsorption on biochar
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