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Fig. 1 Molecular structure and properties of simazine (a), and Cd speciation as a function of pH (b)
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1.4 57.13 glkg  398.60 g/kg 400 °C
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O =HiCe (131 8200 . H/C
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Table 1  Elemental compositions, atomic ratios, BET-N, surface areas, total pore volumes and solid-state >*C NMR spectra results of biochars
(g/kg) SA TPV e (g/kg)
C H N 0 HC o/C (0+Nyc (/g  (mlg) C C c
CS200  537.74 57.13  6.66  398.60 127 0.56 0.57 2.15 - 550.88 381.64 657.08
CS400  765.03  39.88 12.68 18239  0.63 0.18 0.19 3238 0.003 88.85 868.99 251.59
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Table 2 Freundlich model parameters and concentration dependent distribution coefficients (K., L/kg)
CaCl, cd Kr n R Kpoe log Ko
(mol/L) — (mg/L) C/8y=0.005  Cu/Sy=0.05  Cu/Sy=0.5
€S200 0.01 0 574+ 6 0.83 +0.02 0.996 1068 3.30 3.13 2.96
CS400 0.01 0 1618 + 17 0.51 £0.01 0.996 2115 411 3.71 3.13
€S200 0.10 0 682+ 12 0.80 + 0.03 0.990 1268 3.42 3.22 3.02
CS400 0.10 0 995 + 26 0.43 £ 0.03 0.968 1301 4.03 3.46 2.89
€S200 0.01 5 614+5 0.76 + 0.01 0.998 1142 3.45 3.20 2.96
CS400 0.01 5 996 + 28 0.34 +0.02 0957 1263 4.16 3.50 2.84
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Fig. 4 Adsorbed capacities of Cd*" by biochars under different
K™ Ca?f concentrations of simazine
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Fig. 5 Effect of solution pH on sorption affinity of the biochars for
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Effects of Ionic Strength, Cd*" and pH on Sorption of
Simazine to Biochars

ZHANG Gui-xiang', GUO Wen-di', HE Qiu-sheng', YAN Yu-long', SUN Ke?, LIU Xi-tao>

(1 Environment and Safety College, Taiyuan University of Science and Technology, Taiyuan

030024, China; 2 State Key
100875, China)

Abstract: Simazine sorption to biochars produced by pyrolysis of corn straw at 200 ‘C (CS200) and 400 ‘C (CS400) as

influenced by ionic strength, heavy metal (Cd*") and pH was examined. The more carbonized biochar CS400 had higher sorption

affinity (log K,) for simazine than CS200 because CS400 had stronger hydrophobicity, more aromatic fractions and larger surface

area. Although H-bonding interaction could occur, the dominant sorption mechanisms for CS400 were hydrophobic binding,

charge-transfer (n—n*) interaction and pore-filling, while for CS200 was partitioning. Increase of ionic strength and presence of Cd**

had no significant effects on the sorption affinities for the both biochars, indicating no cationic exchange occurred between simazine

and biochars and Cd** could not play the role of bridging ion. Lower pH facilitated for sorption of simazine to the both biochars. After

loading simazine, significant decrease of zeta potentials for CS400 verified an important role of charge-transfer (nm—n*) interaction

between them, while only slightly decrease of zeta potentials for CS200 illustrated the partition-dominant mechanism. Nearly no change

of zeta potentials for biochars sorbing simazine with and without Cd*" demonstrated that specific adsorption was not dominant

mechanism for Cd** sorption to biochars. Cation exchange might be the dominant mechanism for Cd*" sorption to biochars, which

also could well explain sorption more Cd** to CS200 than to CS400 and little effect of Cd** on sorption of simazine to biochars.

Key words: Ionic strength; Heavy metal; pH; Simazine; Biochar; Sorption



