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Study on the Ultrasonic Adsorption of Cr( V) in Water by Tea
Biochar Magnetic Materials

Gao Hairong, Han Wenwen, Liu Xiaole, Cheng Yuanzhuo, Hu Jinyang, Fu Xinyi
(College of Chemistry and Chemical Engineering, Zhengzhou Normal University, Zhengzhou 450044, China)

Abstract: Tea biochar magnetic materials were synthesized by co-precipitation method and characterized
by FT-IR and XRD, and applied to the study of Cr( VI) removal from aqueous solution. The effects of
reaction conditions on Cr( V) adsorption were investigated, and the kinetics and isothermal adsorption fit-
ting of its adsorption process were carried out. The results showed that at room temperature, the optimal
adsorption conditions were pH=1, adsorbent dosage of 0.025 g, mass concentration 60 mg-L1."", ultra-
sonic power 250 W, and ultrasonic time 40 min. Under these condition, the removal rate of Cr( VI) was
90. 93%, with adsorption capacity of 43. 64 mg+g '. The removal rate can still reach 70.91% after three

cycles. This adsorption process conforms to the quasi-second-order kinetic adsorption equation and the
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Langmuir isothermal adsorption model, which is a monolayer chemical adsorption. Chelation and electro-

static interaction are the main adsorption mechanisms. This material has a simple preparation process,

cheap and easy raw materials, a high adsorption capacity for Cr( VI ) in water and is convenient for mag-

netic recovery. It has potential application value in the green treatment of heavy metal pollution in water.

Key words: tea biochar; magnetic material; Cr( V) ; adsorption
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Tab.1 Influence of coexisting ions on the adsorption of Cr( V)

A TR R SRR/ (mgel. ™) Cr(VD £Bx#%/ %
Cr(VI). Mn(1I) 60, 50 82.52
Cr(V). Pb(1Il) 60, 50 93.40
Cr(VD). Ni(Tl) 60, 50 82.16
Cr(VD). Cu(ll) 60, 50 86.79
Cr(VI). Cu(ll) 60, 70 84.51
Cr(V), Cu(ll) 60, 100 63.81
Cr(VI). Mn(1l ). Pb(TT), Ni(1 ), Cu(II) 60, 50,50,50,50 83.43
Cr( V) 60 90.93
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Tab. 2 Fitting parameters of dynamics and isothermal model

LT 24 Hf

Q. /(mgeg™) 46.70
W93l 1% K, /(g'mg 'min!) 0.007 0
R? 0.9915

Q./(mgeg ") 43.08
We—43) 1% K, min ! 0.207 6
R? 0.966 3
C/(mgeg ") 27.6239
LU A e K/(mgeg'smin"") 1.8725
R? 0.9312

Qo mgeg ™) 51.30
Langmuir K, (Lemg ") 0.5235
R’ 0.997 5
n 6.405 7
Freundlich K;/(L\mg™ ") 28.608 1
R? 0.974 2

H &5 AT, T sl Sy 2R BRI A B R =
0.991 5, & T #E — F A& A (R*=0.966 3), HI
Fe;O,@TBC XF Cr VI 1) W Bk 47 S 5845 45 HE 2%
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