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Sorption and Catalytic Hydrolysis of Carbaryl on Pig—Manure-Derived Biochars
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Abstract: Biochars are residue elemental carbonaceous products of incomplete combustion of biomass. Due to their huge surface area and
active composition, biochars exert great impacts on the transfer and fate of exotic chemicals. Till now, majority of research has been concen—
trated on biochars with plant origin, and seldom studies used biochars derived from animal wastes that usually contain more mineral. In the
present study, biochars were prepared from pig manure under different temperatures, and ash was removed from biochars to make a compari—
son. The interactions between biochar samples and carbaryl were studied. Biochars are composed of mineral, amorphous carbon and aromatic
carbon crystallites. Ash content and BET surface area increased with biochar generation temperature. Adsorption of carbaryl on biochars was
nonlinear and adsorption curve was fitted to Freundlich model. The nonlinearity of sorption isotherm increased with biochar generation tem—
perature. The sorption increased after mineral was removed from biochars, indicating that some sorption sites of organic carbon was lost in
their complex with inorganic minerals. Both the lipophilic partition and specific interactions were involved in carbaryl sorption on biochars,
and the dominant process changed with biochars and carbaryl concentrations. The pH value of aqueous phase was enhanced after the addition
of biochars, increasing with biochar amount and treatment temperature. The mineral in biochars could catalyze the hydrolysis of carbaryl, and
the rate and extent of carbaryl hydrolysis correlated positively with the ash content of biochars.
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Figure 1 Carbaryl adsorption isotherms on biochars
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Table 1 Elemental composition and BET-N, surface area for biochar samples

— J B2 AR JFF LI tt%ﬁ_?y -
K5 1% C/% H/% N/% 0/% H/C (0+N)/C mog
BC350 45.30 31.6 2.36 3.80 16.90 0.90 0.51 23.8 83
BC700 66.80 252 1.12 2.05 4.83 0.53 0.21 32.6 9.5
DA-BC350 1.27 66.7 4.44 7.58 20.00 0.80 0.32 67.1 6.2
DA-BC700 6.54 742 2.79 4.97 11.50 0.45 0.17 218.0 6.7
R 2 EYrREREHEERBEHE Freundlich &S E
Table 2 Adsorption parameters fitting Freundlich model of carbaryl on biochar samples
lg Ky/L-kg?

e 6k " g C./S,~0.005 C.18.20.05 C./S.:~05
BC350 2.06+0.03 0.718+0.033 0.991 2.26 1.98 1.70
BC700 2.85+0.02 0.302+0.015 0.990 3.34 2.64 1.95

DA-BC350 3.35+0.05 0.615+0.058 0.965 3.62 3.23 2.85
DA-BC700 3.70+£0.07 0.448+0.075 0.874 4.08 3.53 2.98

¥ :Freundlich 7#2:0 =K. C:, H Q AR E, mg-kg™; C, N EHEWKEE ,mg+ L™K 1 n 53528 Freundlich U fff REUL AL HHEEL, K B
(mg-kg™)/(mg-L™")";r? AAHRREG B RE K=Q - CL , L-kg™s S, PG HE R
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Figure 2 Hydrolysis of carbaryl in different biochar-water systems
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