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Abstract; Kaolin was added to montmorillonite-containing yellow brown soil to increase clay mineral con-
tent, then the yellow brown soil was composite-modified with dodecyl dimethyl betaine ( BS-12) and cetyltrime-
thylammonium bromide ( CTMAB ) to prepared soil test samples. The influence of clay mineral content
on soil structure was characterized by X-ray diffraction. The effect of clay mineral content on the adsorption of
phenol by soil and its thermodynamic characteristics was studied by batch processing method. The re-
sults showed that the composite-modification increased organic carbon( TOC) content in the soil and enhanced
the adsorption capacity of soil for phenol. The content of TOC in the soil, as well as the adsorption

capacity and spontaneity for phenol increased with

the increase of montmorillonite content in the Y %5 B 89 .2024-08-30;1&1T A £ :2025-10-25

soil, and decreased with the increase of kaolin pro- EETH FXKAARFEE T H (22266033) ; 5 i # &
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portion. The adsorption of phenol by soil was main-
ly distributive. TOC affected by the content of mont-

morillonite was the key factor determining its adsorp-

tion of phenol. L4 VB H (XIGCIGB202308 ) 5 37§ 3 7 JT 0 3% 4 ¥¢ B 91 A
Key words: Phenol; Composite-modification; (XJGXPTIG-202265)
Montmorillonite ; Kaolinite; Adsorption; Yellow brown EZE B A XU (1983—) , T, B v & F A, B #0821 L F 5

AL WS T ) R LIRS B A
* BIEMEE . HWHE, 2% E-mail; 2fmengl996@ 263. net
— 77 —

soil



F3TH HoM

XUFRAF. B T4 bk BS+CT K I A6 i 38 A 18 R B 24 T3 1) 52 i

2025 4 12 A

H &5 208 10 AT HLTS Y 7 o 5 0 - SEER B (4
T A LS Y 08 I TAE A AR
T P S [ o 285 () 26 T 5% 4 50 46 4 5 - 0 4 00 T
S A LTS e B R RE D AT R
9 P 2 TR A6 8 700 B A TR R R A AL R R 4 R 3
Wy RE 7, 0GR X T 4 R W B RE T I RTHR R, R
JE 4 52 T A T 4R 85 G P B — 1 M XA AL
Wi pEae 7 i e 2 - B
BT S TR A G S, o T 0 R A0 R 4 0 D R 7
PR () 14.54 £% ~ 31.03 fF f1 1.76 f% ~
9.47 f% 1. 62 fi5 ~ 2. 57 %M1 1. 00 £% ~ 1.47 5, H.
X B 45 L3 % S

B o 19 1 42 T 46 0 40 T 5 3 R v 16 i 41
R R AR AR M ACR TR R L, S 1o
WAk I 6 3 3 10 S v S 0 86 T g L
I S/ UMD -/ o /2113 S0 o o - ek
B (CEC) AR XA /N , 38 32 7% 1 25 04 4=, b L F 5% 26
A B X R A A A HIL S 0 B R g
SR %R FE D 43

A3 3t — R LA RN 5 I AT A I b B A
3 ks HL A T e R b o T
SERR (BS—12, A Bk BS) il 75 f 5 = HT 2L WAk %
(CTMAB, i F& CT) & it 6 i 25 3 498 ) % 1 36
TR R/ Ol R T el E I = W
R o AR T () W R R AT, Sy 79 P T A6 A T
38T B AT AT WL T Wy 0 0% B R 4

H

x1
Table 1

1 #el5H%
1.1 ZEMBL5HAKR

UV-1200 #1 8 &) 0] W43 5606 BE 11, b 36 15
ik ;D/max2200PC # X e fif 4L (XRD ) , H A< 3
2/ a6 s 2 E Elementar Vario Macro JG & 43 871X,
S| ¥ VA

PP ) 2R ] BS (AR) , REEXOEEIA
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SCHR LT ] v 0 - W B0 2 1y 1) e A 468 i L 497) 4 )
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20%KY1 . 40%KY1 20%KY2 Fl 40%KY2 KK ic
44BS+44CT 49BS+49CT 228BS+228CT # 214BS+
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Basic physical and chemical properties of soil samples

TR pH i “’mcf1 CEC | _ iﬂ%ﬁﬁf’iﬂﬁﬁﬁﬁéﬁz /% _
(g-kg") /(mmol + kg™ ) EdXE =5 U Vg
Y1 5.46 9.30 184.70 6 0 61
20%KY1 4.71 8.79 146. 14 5 17 51
40%KY1 4.45 8.28 133.29 4 29 44
Y2 5.05 11.50 201. 08 43 0 15
20%KY2 4.62 10. 34 165. 41 36 17 13
40%KY2 4.30 9.99 152.03 30 29 11

1.2 XE it

5 Tk 82 R SR P 1 VR R AT K 4% 1 T )
5.00 mg/L, 10.0 mg/L,20.0 mg/L,50.0 mg/L,
100 mg/L 200 mg/L 300 mg/L 400 mg/L 500 mg/L
MIFRE R, 20%KY1 .40%KY1.,20%KY2 £ 40%

KY2 9 J5i £ (CK) , . — BS CT &M -+, LA K

BS+CT & B A3 o ik B4 . Bl 50 iR
BER 30 °C L8 pH {ER 7, /i A 0.1 mol/L iy
KNO, %, B b3k 3 MEAE

R R A e AT R W R B B9 X
50 mL B RGELO 4, HERR AR 0. 500 0 g fitial - 4%
BT EOE T, A 20. 00 mL b 7R iR RS BE W .
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Table 2 Proportion of TOC content in soil samples and

interlayer spacing of soil samples

T B 1 @roc/ % 5 bt A1 )2 Al d/nm

20%KY1 CK 0.51 1.42
44BS 1.38 1. 44

44CT 1.76 1.43

44BS+44CT 2.52 1.42

40%KY1 CK 0.48 1.41
49BS 1.25 1. 44

49CT 1.56 1.45

49BS+49CT 2.28 1.43

20%KY2 CK 0. 60 1.45
228BS 3.33 1. 44

228CT 4.51 1. 86

228BS+228CT 6.37 1. 80

40%KY2 CK 0.58 1.44
214BS 3.02 1.43

214CT 4.20 1.88

214BS+214CT 5.64 1.77

R3 AEWME Heny BEMEER

Table 3 Henry model fitting results for phenol adsorption

+ Ab B r K
20%KY1 CK 0.999 39 2.70
44BS 0.998 9© 4.45
44CT 0.999 57 5.83
44BS+44CT 0.999 0¥ 13. 44
40%KY1 CK 0.997 19 1.99
49BS 0.999 67 3.64
49CT 0.999 2@ 4.89
49BS+49CT 0.999 1P 11.56
20%KY2 CK 0.998 0¥ 3.94
228BS 0.998 6¥ 11.48
228CT 0.997 2@ 14.92
228BS+228CT 0.998 20 31. 60
40%KY2 CK 0.998 1V 3.45
214BS 0.997 19 8.00
214CT 0.999 1P 10. 63
214BS+214CT 0.999 49 21. 80

DFE P=0.01 KA B %, 2 A IE =7, 8 5 AT P=
0.01 [ ,r=0.798,

12 3 FIAL, Henry A58 0 %65 W 25 3l 22 48055 1)
R ZRLCr PR B B K-F (P <0.01) , kW%
P YTE 5 3 R X A B i 2R KA AT
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2.4 FEXm b AR AR ORB A FH
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20 °C F1 40 °C £ 1 T At X 4 B X 2K Wy Wt B
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Table 4 Henry fitting parameters and thermodynamic parameters of phenol adsorption by soil samples
20 C 40 C

2 o

A 4k 3 Henry 74 AG/ %mﬁsﬂ;é&ﬁz AS/ Henry #5571 N ?%if;;ﬁ%ifﬁ AS/
K (kJ - mol™) (kJ » mol™) [T+ (mol - K)™"] K (g mol™) (k- mol™) [+ (ol - )]

Y1 CK 2.71 -2.43 6.57 30.72 3.22 -3.04 6.57 30.72
33BS 6.51 -4.56 -3.56 3.43 5.93 -4.63 -3.56 3.43
33CT 7.81 -5.01 -2.78 7.59 7.26 -5.16 -2.78 7.59
33BS+33CT 15.36 -6.65 -2.28 14.95 14. 47 -6.95 -2.28 14.95
20%KY1 CK 2.51 -2.24 5.64 26. 89 2.91 -2.78 5.64 26. 89
44BS 4.79 -3.82 -6.78 -10. 10 4.01 -3.61 -6.78 -10. 10
44CT 6.29 -4.48 -4.98 -1.70 5.52 -4.45 -4.98 -1.70
44BS+44CT 14.13 -6.45 -4.64 6.17 12.51 -6.57 -4.64 6.17
40%KY1 CK 1.64 -1.21 9.24 35. 66 2.09 -1.92 9.24 35.66
49BS 4.04 -3.40 -9.49 -20.77 3.15 -2.99 -9.49 -20.77
49CT 5.55 -4.17 -8.77 -15.67 4.41 -3.86 -8.77 -15.67
49BS+49CT 12. 40 -6.13 -4.81 4.51 10. 93 -6.22 -4.81 4.51
Y2 CK 3.70 -3.19 10.71 47.42 4.90 -4.14 10.71 47.42
215BS 17.36 -6.95 -6.19 2.62 14.76 -7.01 -6.19 2.62
215CT 20. 45 -7.35 -4.05 11.28 18.39 -7.58 -4.05 11.28
215BS+215CT  53.37 -9.69 -3.77 20. 19 48.34 -10.09 -3.77 20. 19
20%KY2 CK 3.62 -3.13 5.94 30. 96 4.23 -3.75 5.94 30.96
228BS 12.34 -6.12 -7.67 -5.30 10. 09 -6.02 -7.67 -5.30
228CT 15.32 -6.65 -4.48 7.38 13.62 -6.80 -4.48 7.38
228BS+228CT  33.10 -8.52 -4.40 14.07 29.49 -8.81 -4.40 14.07
40%KY2 CK 3.30 -2.91 3.53 21.97 3.62 -3.35 3.53 21.97
214BS 8. 69 -5.27 -8.52 -11.10 6.95 -5.05 -8.52 -11.10
214CT 10. 82 -5.80 -5.20 2.05 9.44 -5.84 -5.20 2.05
214BS+214CT  22.35 -7.57 -4.64 10. 00 19.79 =7.77 -4.64 10. 00

3 4 0] 41,20%KY1 ., 40%KY1 ,20%KY2 Fi
40%KY2 23 - A% 1) Henry 53U XiF W B 45 i 2k
PIA B AL R % r 78 0.99 L b, H i A&
(280 K (B AT 3 58 0 28 1 0 B 0 3R A T 24 S
B, 454 YBLYB2.Y1 1 Y2 X 2 Wy 9 W B 45 it
KU S R B S SR 2 MERE T4
3 A X R My W B A 00 R RS AG < 0, 3
— 80 —

A6 3 e T i 1) W PR B B 2 AN TR TR
FAB MG LR R WG ALy AH < 0, 3 WIZ W i A
S TR BCSE il JEE W AR AT R T R I R e A Y
A1, RIVAS A Wi - 0 0 4% Ty 3% W R 2 L 0 LI Sy
£, BA RO

MEL— BS CT &4 P 3] BS+CT & FCAE M , &
Wi EARE - AH Z Wi/, AS {H 27 97 186 K, Ul i 15
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95 R IR S,

RS HE Pearson HEMKWLER

Table 5 Test results of multiple Pearson correlation

miH X1 X2 X3 X4 X5 X6 X7
X1 1

X2 -0.450%0 1

X3 0.656% -0.412 1

X4 -0.156 0.311 -0.034 1

X5 0.806%Y -0.377 0.642% 0.207 1

X6 0.9017 -0.372 0.7167 0.328 0.9427 1

X7 0.731%9 -0.278 0.298 -0.105 0.801%Y 0.905% 1

DFR p<0.01;QF R p<0.05,

W 2 2 A 0 rh e 0 b B BB O, S A i i
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