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Absfract Acid mod}ﬁcaﬂou has been widely used: T modl lhe muctura‘l pr—gperlles of biochars. Howevﬁif id modificatiot led fo the large consumphop of acid} mcréased

.\' — e

dlfﬁcullv of wasle HMluent deosal and a high apphcdtlonucos,l' ’Eb evaluale n{lh}e advantages and applicatih pole tial of biochars pllrepared under CO,, utilizing pyrol)sls &r/'dlrectlv
mﬂdlﬁ" bioghars to 1mpr0xe hedvv metal removal effl(‘lt“n(’)j! and redupe grdducnon cost would be an 1mp0rtant pre;eqmsne for the broad application of biochars. Phie sorption
pelfﬂpnance'of Pb* wnh“CO -modified biochars wag compa;ed wth that of HNQ3 modlfled biochar. The elemental compositions.and structural properties of hiochars were
charadterlzed throughﬂilemental a.nal)sw Fourier transform mfrared sﬁe@troseep‘y ” -rav photoelectron spectroscopy. The results revealed that for hiochars produced at 500 C,

HNO modlﬂﬁlon produced abundant carboxylic groups and —N0, ., @nd=—NO0,,

modified l:nbchars contained abundant carhonate minerals, which could remove Pb* by electrostatic ion exchange and coprecipitation or complex. In addition, compared to that of

groups, promoting the surface activities and complexing abilities of biochars. The CO0,-

(sym)

HNO{IdeifiCd biochars, CO,-modified biochars had the larger specific surface area and better microporous structures , which were heneficial to the diffusion of Pb* and further
promoted surface sorption. CO, modification increased the maximum Ph* sorption capacity of W3500C0, and W700C0,, which were 60. 14 mg*¢™ and 71. 69 mg*¢”. By contrast,
HNO,-modified hiochars W500N,-A and W700N,-A showed the lower Ph* sorption capacities, which were 42.26 mg* ¢ and 68.3 mg* g™, respectively. The increasing of the
specific surface area and functional groups simultaneously promoted the sorption capacity of CO,-modified biochars. Consequently, the CO,-modified biochar had the advantages of
low cost, environmental friendliness, and high heavy metal removal efficiency, which is a modification method worthy of promotion and application.

Key words: biochars; carbon dioxide(COz); HNO,-modification; heavy metal; sorption; mineral
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Table 2 Analysis of specific surface area and pore size of modified biochars
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Table 3 Modified biochar Ph** adsorption isotherm curve fitting parameters

Langmuir W i 45 I il £& Freundlich W Fff % i #h £

ER7b . 5 o o 5

K,/L-mg Q /mg-g™ R K,./mg Leg 1/n R
WS500N, 0.987 18.35 0.807 1 9.58 0.18 0.770 8
WS500N,-A 0.355 42.26 0.859 5 16.34 0.24 0.896 7
W700N, 4.20 15.41 0.802 7 11.95 0.071 0.6313
W700N,-A 0.121 68.35 0.9326 11.47 0.46 0.9396
W500CO0, 0.019 4 60.14 0.926 1 3.42 0.54 0.9570
W500C0,-A 0.070 8 44.74 0.877 1 6.94 0.41 0.924 6
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W700C0,-A 0.338 80.75 09316 35.52 0.21 0.9595
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