5 1 K LR AR Vol.35 No.5
10 H Journal of Soil and Water Conservation Oct.,2021

RESYRERPIMERH 5@‘ DEP 74 W Bt #1 IF

%%}T/ﬁ\l7 gﬁ;{ﬁla E—H]&‘DJ)‘:\]7 lfa’i é‘l\),‘g . ﬂ:]z7j£g§3
CLIBIN R 2 25 S PR AR 22 B, KRN 450001 5 2. K8 M R 2 4k T2 e, FR N 450001;5.‘@?‘%% [ = BEUR A AT 5T Be KM 450001)

FEE AR IE B TS A W I R 1 B R 1 AR A B HX 4R ZZ T (DEP) By W Bt AIL3E L LU 5 F
A6 50 R SRR A A W R L 4 AT 14 % Hy PO, BCEEAT 1.0 mol/L NaOH—30% H, O, Bt A e P AL B,
SRR M S A W B 1 05 AR BE RN 4EUE BRI A A G, B C300N (4 NaOH — H, O, BitHE Y 300
C 855 A= W B ) A L Fe T AL (SA)FR IS K, PSOON(Z: NaOH — H, O, Bl £ 4 800 °C — 48 4 5% 4= 1y IR
HOA BRI SA(584.22 m*/g) » It X DEP MW [ 26 Fl J) e imi o 438 NaOH — H, O, R & B 19 4= ) T
Xt DEP B A ILIAR L A B 28 K, (C, =0.1S D H K &, X DEP MW Fff 5 M 1 83, «—x EDA M H
1 FIHE i 5 A= 9 53 e kF DEP 119 W B oo 2 v #8738 B 4R L T AL BB S 80 7 T R AR W R L &
NaOH— H, O, Btk 09 28 8 B 5 f1 22 H, PO, Bty 800 °C — R ¥y B A %t DEP (W B . 15 J5 86 A= W) R A M
L o R SRR TR B Y K B AR I T 4 Hy PO, BCEE S 300,500 °C il £ B9 25 40 5 5% 4 DEP B9 W FE, b4t
SR AT BT84 R AR5 (300 °CO AR R % X DEP #9155 50 7

KRR AR W LW R S AL WAL

FES %S X131.2 EEARIRED : A M EHES:1009-2242(2021)05-0336-11
DOI:10.13870/j.cnki.stbexb.2021.05.045

Study on the Modification of Nutshell Biochar and
Its Sorption Mechanism for DEP
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Abstract: In this study, biochar were produced from coconut shell and peanut shell, and then modified with
14% H;PO, and 1.0 mol/L. NaOH—30% H,O, ., respectively. The changes of physicochemical properties of
biochar before and after modification and the sorption mechanism of diethyl phthalate (DEP) were studied.
The results showed that the aromatization degree and the content of oxygen-containing functional groups of
modified biochar increased, the specific surface area (SA) increased except C300N (the 300 °C —coconut shell
biochar modified by NaOH—H,,). PSOON (the 800 ‘C — peanut shell biochar modified by NaOH—H, O,)
had the highest sorption affinity for DEP because of the largest SA (584.22 m®/g). The sorption affinity of
DEP by the NaOH— H, O, modified biochar was stronger because of the higher organic carbon partition coef-
ficient K,.(C,=0.1S,,) value. The n—= EDA interaction played an important role in the sorption of DEP by
all biochar, while the pore-filling effect regulated the sorption of DEP by the original biochar, NaOH—H, O,
modified biochar and H; PO, modified 800 °C —biochar . The water clusters formed by hydrogen bonding in-
hibited the sorption of DEP by the 300 “C — and 500 ‘C —biochar modified by H;PO, compared with the orig-
inal biochar. In addition, the hydrogen bonding was helpful to enhance the sorption affinity of low-tempera-

ture (300 ‘C) biochar for DEP.
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€300 0.79 65.51 0.16 474 28.80 13.82 0.4 0.4 4.03 0.0288
C300N  1.88 62.70 0.52 4.21 30.69 14.90 0.49 0.50 2.96 0.0038 6.1785
C300P  0.64 67.06 1.07 4.55 26.69 14.75 0.40 0.41 4,92 0.0135 10.4682
€500 1.39 84.82 0.16 3.24 10.39 26.22 0.12 0.12 24.83 0.0701

F5%  C500N 2.29 83.08 0.38 2.82 11.43 29.45 0.14 0.14 292.34 0.0226 3.4403
C500P 1.21 85.45 0.30 2.73 10.31 31.29 0.12 0.12 304.67 0.0192 2.7242
€800 2.58 91.30 0.06 1.25 4.80 72.87 0.05 0.05 415.13 0.1269
C800N  4.37 94.03 0.39 0.92 0.29 102.27 0.01 0.01 544,02 0.0711 4,0729
C800P 2.8 93.26 0.44 0.94 2.87 98,77 0.03 0.04 472.16 0.0400 4,1854
P300 6.09 60.16 2.10 5.08 26.58 11.85 0.4 0.48 3.15 0.0244
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P80OON  17.89 79.57 0.79 1.04 0.72 76.83 0.01 0.02 584,22 0.2001 4,6123
P8OOP  11.96 83.62 0.94 0.92 2.56 90,84 0.03 0.04 581.75 0.1743 4.7620
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P500P 6.64 6.36 70.75 4.84 1.49 9.93 85.33 14.67 22.61
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A= W) JoT i b K,' Q./ K./
log K - n R? R*
0.01S,* 0.1S, (mge+g ) (L*mg ")
C300 3.5140.01  0.4940.01 0997  18.15 5.66 69.3744.03 136.45+419.19  0.981
C300N  3.0640.02  0.4740.01  0.997 9.13  2.68 28.6941.30 115.70414.04  0.985
C300P  3.03£0.02  0.5340.02  0.994 4.05 1.38 20.43+1.79 179.604£33.81  0.972
C500 3.0440.02  0.4240.02  0.981 5.48 1.45 18.7240.78 97.0911.82  0.983
B¢ C500N  3.4340.02  0.5640.02  0.995  13.31 4.80 90.85+5.26 180.80421.93  0.989
C500P  3.164:0.02  0.41+£0.01  0.996 4.94 1.28 16.464-0.87 98.03415.19  0.974
C800 3.8340.03  0.4140.03  0.982  24.97 6.36 81.394+4.69 81.88414.34  0.967
C800N  4.8840.01 0.1240.01  0.983 166.99  21.80 140.05+2.87 3.4740.78 0.950
C800P  4.36+£0.01 0.2040.02  0.985  58.27 9.14 66.6942.03 10.64+2.49 0.952
P300 3.0240.02  0.5540.01  0.997  12.33  4.40 57.2242.20 162.44413.56  0.994
P300N  3.29740.01  0.534-0.01  0.999  14.66 5.02 63.2243.17 149.59+16.62  0.990
P300P  3.2140.02  0.4340.01  0.997  11.22 3.01 27.61+1.14 82.67410.06  0.985
P500 3.6740.01  0.364£0.01  0.994  15.50 3.58 35.06+1.95 69.33+12.94  0.961
b P500N  3.5840.01 0.4240.01  0.995  17.89  4.73 50.274+2.44 90.01412.74  0.979
P500P  3.63%+0.01 0.27£0.01  0.990 12,59  2.33 18.03£0.79 42.5348.22 0.956
P800 4.8840.02  0.204£0.02  0.984 228.99  36.70 221.36+7.69 10.8042.84 0.934
P8OON  5.1740.01  0.1440.01  0.984 393.18  54.23 303.484-7.33 4.304-1.03 0.957
PSOOP  5.2040.01  0.0740.01  0.988 361.74 42.84 225.5643.92 0.11240.02 0.972

S * N DEP MK g ff BE 591 mg/L; Koo " A PLRARL I /B R AL /kg) , T FM R R i S 8055 8], C, =0.01S M C. =

018l Koo =K/ foe=(Kr * Co" 1)/ fur.
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5 5 2 I 1 AR 0 B e LG ARGIR A ) BT e B B R 1Y S
B, B B S A Y R P C/H L E
B R OCME (8] 6a, p<T0.05) , 2 B 4 W) i ok
Xt DEP (14 W [ 25 Y 4% 1) AF 25 1 Bt 07 7 A0 A 38 11 1 i
i a8 . 55 08 7 I 225 R A b, 2 0 S5 e 1 5 A T 445 4
LU 5 52 2 R B S (A5 I R A7 v R 38 8, R 8k

LRPERGSR . SHAMELYE o (HBBEE SA FFLIA LAY
R MG 3 (& 6b,c, p<<0.05). 1T T A B W%
TR i B AR R M 0, R T AR W R X DEP 19
W B = 2 Hy 2 T B TG AS 2 43 TC AR R O R 1 Y
AW B SA FFLIAR LR K, i DEP 4> F 424t T
T2 (1 W B A A A5 A ) T e X DEP 1) W B A7 %
THT % S R AL B SR SR R0 Y o 4 DRt R A 46 3 4k 1
B2 M B SA R LA B 3 ORI 3G 5R . 7E Al S
R AR B T A ST e 1 D A R LB R 2 5 i)
Bt AR IR R AR LM . 5O A B A T e I K oy
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800 CHill & AW I A B 1 Ko (C. =0.1S O 1E %
DEP 1YW Bt e ) ek . 1 7E A 2B 9 5 ok v PSOON A
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TR R AN DEP 22 0] A 208 VE RS Al X
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