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Influence of Elution of Biochar on Its Adsorption of Cu( II )
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Abstract : During production, biochars often adsorb pyrolysis by—products such as tar, pyroligneous liquor, and inorganic salts, which may

influence the adsorption of the biochars. In this study, freshly prepared biochar was soaked and rinsed using 4 different solvents (ultrapure
water, dilute acid, dilute alkali solution and ethanol ). The supernatants obtained from different elution treatments were analyzed using a
gas—chromatography mass spectrometer (GC—MS ). The surface properties of biochar hefore and after elution were studied by diffuse re—
flectance infrared Fourier transform spectroscopy( DRIFTS ). The adsorption of Cu* by the eluted biochar was investigated by batch equilib—

rium method. The main components of pyrolysis by—products were organic acids, alcohols, ethers, esters, aldehydes, and ketones. All elution

solvents could remove the by—products to certain extents. However, data of both DRIFTS and GC—MS showed that alkali—water and acid—

water could react with biochar and pyrolysis by —products or promote the hydrolysis of biochar, thus modifying the surface properties of
biochar and in turn its adsorption. Alcohol-water and water had the least influences on biochar properties and could be used to pre—treat

biochars.
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Figure 1 "*C CP/MAS NMR(a) and DRIFTS(b) spectra of biochars produced at two pyrolysis temperatures
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Table 1 Elemental composition and specific surface area and carbon components estimated from “C CP/MAS NMR spectra of biochars

" IR JLEHT
R C " . e i HA TRt
Gidkhe  BEEILER OV EER ORI C/% N/% 0/% H/C (N+0)/C
350 0.1305 0.1305 0.6205 01184  60.00 0.01 35.51 0.90 0.44 3.18
550 00506 00422 08354 00717 7102 0.03 25.51 0.58 0.27 72.6
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Figure 2 Cu* adsorption isotherms of biochars after different elution treatments
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Table 2 Adsorption isotherms of Cu* by biochars
AREETC BN — ] 7 Langmuir jﬁ% 7 _ 7Freund|ich jﬁ% 7
R g /mgeg” B H A KL mg! R WA i Ki/mgg™ WAL n/g- L R?
350 — 3.09 0.046 0.876 0.80 3.27 0.916
K 422 0.023 0.967 0.66 2.31 0.973
fi—7K 2.89 0.073 0.979 1.03 5.56 0.808
fi—7Kk 23.8 0.165 0.922 2.47 4.78 0.744
fR-7K 0.71 0.022 0.989 0.32 2.54 0.926
550 — 5.56 0.163 0.985 297 8.70 0.809
7K 431 0.059 0.993 1.09 437 0.900
fi—7K 4.18 0.123 0.915 2.15 8.33 0.645
fi—7K 4.85 0.176 0.979 1.55 9.62 0.797
-7k 1.30 0.290 0.988 0.98 17.5 0.893
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Table 3 Basic properties of biochars
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Table 4 Main components of supernatants from different elution treatments

HfRIE B
A PRHETC
350 550
[N g a3 2,6-—, = HERAR IR
Benzeneethanamine Benzoic acid,2,6-bis, trimethyl ester
2,6-—, = HERAR IR 2,5-ZHIJEAHIEE
Benzoic acid,2,6-bis, trimethyl ester Benzaldehyde, 2, 5—dimethyl
3,5~ HIER IR 2-HIgE-4-(2-H RN EL) TR LR
Benzaldehyde, 3, 5—dimethyl Lbuprofen
2-HE-4-(2-H BN E) R LR JrBERRER
Lbuprofen Mandelate
YR BN YR ERTAES)
Tocopherol-.delta.—tms—derivative Tocopherol-.delta.—tms—derivative
Homogentisic acid Homogentisic acid
-7k kR 3-Tiki-1,2-2F
Mandelate 3—propane-1,2-diol
1,2-H4-3,4-Z R IE R O BE BSERR
1,2—epoxy-3,4—-dihydroxy cyclohexano Papaveroline
1-R§-3,5- "0 XU =Rk
1-cholesta—=3, 5—diene Bis(trimethyl )ether
2-(4-HHERTE ) - i PkE-1,1,2,2-PR2 4
Ethanamine , 2—(4-cyclohexylphenyl )— Propane-1,1,2,2-tetracarbonitrile
Bzt , = F L ik TH-5 e
Beta—eudesmol , trimethyl ether 1H-Indole
DL-T-RZR (AR BEWYFF(2, 3-CIukmi-3-H i
dl-7-azatryptophan Thieno|2, 3—c|furan—3—carbonitrile
IR 2, 4- " HIFERIF Mgk
Acetohydrazide Benzo quinoline, 2 ,4—dimethyl
T B FH R R 2, 6-R(4-Z AN H JE ) -4~ H BEFR CL I
Nitro—benzoate 2,6-bis(4-azido benzylidene )-4-methylcyclohexanone
R 2,4-Z R
Homogentisic acid 2 ,4—dihydroxyacetophenone
152745 LR EMER BRI
15-Hydroxy—7-oxodehydroabietic acid Colchicinamide
2,5- AR
Gentisic acid
13- P EE-5, 5- Z HIIE L NIk
2,4-Imidazolidinedione
fig-7K a3 ES
Benzeneethanamine Benzene
CLBERE , N- 2 A IEN
Heotanediamide , N-di-benzoyloxy Propanedinitrile , methylene
1R Ik~ 1-TN I
Cathinone Fumaronitrile
2,6~ IR L L= ) ik
2, 6-dihydroxyacetophenone, bis( trimethyl )ether 1,5-c —H-3-kk

5— (W - PRI ) -4- (- F AR5 ) -2 - 1,5-hexadien—-3-yne
5-(p—aminophenyl )—4—(p—tolyl )-2—thiazolamine 1,5-c2 "4k
FAANBE 1,5-hexadiyne
Colchicinamide 3-NEBERER
Nicotinic acid
6— HTBLm3 |k
Indole , 6—methyl
B
Papaveroline
AEEH R
Carbamic acid
FROKANTBERE
Colchicinamide
P AT
Haloxazolam
1-[2-( 2RI PR B L ) R B |- e
I-pentanol, 1 -[2( diphenylhydroxymethyl )phenyl]-
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Figure 3 DRIFTS spectra of biochars after different

elution treatments
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Table 5 Relative intensities(semi—quantitative ) and ratios of main specific peaks in DRIFTS

IR/ C

BEALFE 350 550
%3 FubE oK -k MR-k BE-K 23 RALEE K @K MR-k EE-K
FXTHREE/% 1050 em™ 671 1411 13.59 1476 1213 1050 em™ 1024 1079  12.86 1343  13.01
1230 em™ 1137 1403 13.13 13.92 1330 1240 em™ 1231 1384 1330 1490 16.26
1450 em™ 1553 13.16  13.19 1150  12.83 1420 em™ 1324 1195 1282 13.17 13.73
1600 cm™  10.65 1294  13.07 1130 1194 1600 em™  12.16 891  11.65 1256 11.85
1700 em™ 1593 13.19  13.38 11.81 1277 1700 em™ 1531 1294 1429 1335 13.67
2950 em™ 1410 14.33  15.26 1430 1471 3050 cm™ 1576 1449 1469 1426 11.37
ARXFSR B LU 1050/1600  0.63 1.09 1.04 1.31 1.02 1050/1600 0.84 1.21 .10 1.07 110
1700/1600  1.50 1.02 1.02 104 107 1700/1600  1.26 1.45 123 106 115
2950/1600  1.32 1.11 1.17 127 123 3050/1600 1.30 1.63 126 114 096
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