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Enhanced Sorption of Cetirizine to Loessial Soil Amended with Biochar

WU Zhi-juan, BI Er-ping "

(Beijing Key Laboratory of Water Environmental Engineering, School of Water Resources and Environment, China University of
Geosciences (Beijing) , Beijing 100083, China)

Abstract: Biochar could be used as a stabilizer to control the migration and transformation of pollutants in soil and reduce their
environmental risks. Cetirizine (CTZ) was selected as a target pollutant to investigate the effect of biochar on sorption characteristics of
loessial soil by batch experiments. Biochars were produced from walnut shell at different temperatures and added to soil at different
mass ratios. The results indicated that all biochars showed obviously higher sorption capacity than loessial soil. The sorption capacity
for CTZ was obviously enhanced by soils amended with biochars produced at 400-700°C , which could be attributed to the increased
bulk carbon content and specific surface area (SA). Sorption of CTZ to mixtures, excluding the soils amended with biochar produced
at 300°C , was lower than the theoretical value. This could be due to the cross-effect between soil components and biochar. At the same
time, the organic matter and native sorbates in soil may block or compete for adsorption sites on biochar surface. Biochars would be
helpful to stabilize the loessial soil contaminated with CTZ. However, for relatively low concentration of CTZ in aqueous solution and
soils amended with relatively high biochar mass ratio, the sorption capacity of the mixtures could be overestimated theoretically without
considering the cross-effect between soil and biochar.
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Table 1 ~ Physicochemical properties of biochars and soil

BEf /% H/% N/% BE/THEKffﬁf & qil/”ﬂ‘é é/:fifﬁ-?if” FER /%
W300 72.7 3.89 —b 2.41 6.25 0.003 8 41.63

W400 72.1 2.49 0.14 135 1.85 0. 062 30. 10

W500 88.5 2.26 0.39 520 1.67 0.22 24.01

W600 91.2 1.53 0.35 556 1.78 0.25 20. 12

W700 81.7 1.03 0.12 648 2.04 0.33 19. 49

135 1.94 0.310 — 9.64 0.00 0.00

1) “—" R TRz BR
ot g, B A Z AL 45 W700 LE 2 i R ik B f
K, B WAL A FLEEH.

R T SR A 5 FE b W Bk 2 o A SR
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P 3B 3 0 R T R A 2 )

E e = SirE il + fioE (3)
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Table 2 Comparison between the theoretical and experimental values of elemental composition and SA of biochar-soil mixtures

. He W BN C/% H/% SA/m?-g"!
" J /% TN ERIE P! ERIN R S
1 2.64 3.38 0.35 0. 37 9.57 12.1
SW300 5 5.47 4. 63 0.49 0.41 9.28 12.6
10 9.01 5.38 0.67 0.52 8.92 12.1
20 16.1 14.6 1.03 0. 69 8.19 8.71
2.64 1. 69 0.33 0. 30 10.9 12.3
SWA00 5 5.44 4. 04 0.42 0.39 15.9 15.7
10 8.95 8.02 0.53 0. 47 22.2 19.4
20 16.0 13.8 0.75 0. 66 34.7 21.9
1 2.80 3.77 0.33 0. 37 14.7 15.9
SWS00 5 6.26 4.30 0.41 0.33 35.2 34.3
10 10. 6 7.26 0.51 0.43 60. 7 55.5
20 19.3 16.2 0.70 0. 60 112 109
1 2.83 2. 81 0.32 0.32 15.1 14. 1
SW600 5 6. 40 6.71 0. 37 0.35 37.0 36.0
10 10.9 9.97 0.43 0.40 64.3 60. 6
20 19.8 17.8 0.56 0. 46 119 103
2.72 2.83 0.32 0.28 16.0 17.8
SW700 5 5.88 5.84 0. 35 0.34 41.6 40.2
10 9.82 11.2 0. 38 0.33 73.5 65.6
20 17.7 19.5 0. 46 0. 37 137 129
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Fig. 2 Sorption isotherms of cetirizine to soil and

biochars (W300-W700) in aqueous solution
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Table 3 Freundlich isotherm parameters and the sorption distributed coefficient( K, ) of cetirizine on soil, biochars, and biochar-soil mixtures

- AW B X . N - K /mL-g™!
[ e/ % . =0.005S, ¢, =0.058,
3 0 6.937 0.92 0. 03 8 0.998 5.43 4.52
1 11.02 0.86 +0. 02 8 0.998 7.18 5.20
5 11.44 0.85 0. 02 8 0.999 7.23 5.12
W30 10 9.812 0.87 £0. 02 8 0.999 6.58 4.88
20 11.45 0.83 0. 03 8 0.997 6.81 4.60
100 935. 1 0.20 £0. 02 7 0.945 67.8 10.7
1 7.531 0.91 0. 01 6 0.998 5.72 4.65
5 11.86 0.84 0. 02 8 0.998 7.27 5.03
SWA00 10 24.32 0.73 0. 03 8 0.994 10.7 5.72
20 76. 65 0.55 0. 05 8 0.976 19.4 6.86
100 3382 0.04 £0. 00 7 0.919 179 19.7
1 8.043 0.90 £0.24 8 0.998 5.92 4.70
5 44,05 0.63 0. 04 7 0.987 14.2 6.06
W00 10 160. 1 0.45 =0. 05 7 0. 956 29.8 8.39
20 569. 8 0.29 =0. 03 7 0.935 64.9 12.7
100 9022 0.05 0. 01 6 0. 866 493 55.3
1 12.63 0.83 £0.03 8 0.997 7.51 5.08
5 126.9 0.48 £0. 04 8 0.974 25.9 7.81
W00 10 409.0 0.34 0. 03 8 0.973 54.3 11.9
20 1147 0.23 £0. 02 8 0.979 109 18.5
100 11403 0.09 £0. 00 6 0.979 705 86.7
1 27.31 0.72 0. 03 8 0.992 1.6 6.09
5 543.8 0.31 0. 02 8 0.974 65.9 13.5
W00 10 1644 0.20 0. 01 8 0.991 142 2.6
20 3767 0.15 0. 01 8 0.971 280 39.5
100 28 452 0.09 0. 01 7 0.895 1758 216

WA=y et CTZ W e L 2k S AR R B 4t
AR AT BT Gy i) R B 13 3 52 il e L
I B AL IR BE 25 00 IR 5 RO ) A T

JE il # B A=W e, AR T e A iR B Xk A ) o o e
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