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Wil £, Wl T A FE ] BS+DAS S RCAEMEAE LRI ASE R . WSS HH A
e, PRITIE-BA B 1 7 R RC AR A BN AS R A ML e i 22 5 S EL R

1 #RES 57k

1.1 kR

PERBIRT: PO PR R A 7R R T b — W BRI SEmR, (BS-12, 2r#frall, REMOEEA) =, DL
o —5 N8 BS); I FRRMEMFR A E- e iRe (DAS, otval, BiERR T A RHE R 6
BIRAFAF) . BLAKREE ) IEF R /K DI RBONEUE (logP) K& ANZE 1.

BORE T YOI OB TSR E AT, (EHRTRKP R, a5 AT
EPERN pH 9.59. BB 4% Hei CEC 1003 mmol kg S5 HLE% TOC 4.98 g kg

BT EYRFHREY . JE (RN 95%, v irat), LBigkhs T AR B A BR A w4272, 450
AL 1.

BS 1&fifigiE - F1 BS+DAS & BCAS MR I 35 R A 4628 F3RoR 54548 M L & i 77 1) 7
IR, W S0BS e/ EiE 1 CEC LA 50%LL %] BS #E1T4&14f, 100BS+100DAS /45 BS Al DAS #13% 2
4= CEC LA 100%L B AT = B AE 1

1 HIXMREEE KSR AR HE (logP) REMR

Table 1 Logarithmic n-octanol / water partition coefficient (logP) and structural formula of the materials tested

it BS-12 DAS Ky £l
Materials tested Dodecyl dimethyl betaine Sodium decane-1-sulfonate Phenol Phenanthrene
2T
Ci6H33NO2 Ci0H2:1NaOsS CeHsOH CisHio

Molecular formula

CH,
AR | " L -
CpHy— N — CH,COO° C,H,/— S =0 = N
Structural formula | |
| Lol
CH, o Na
NTE
271.43 244.33 94.11 178.23
Molecular weight
FERIKD R
Xt {E(logP)
Logarithmic n-
1.33+0.24 2.89+0.39 1.46 4.5

octanol / water

partition coefficient

(logP)

1.2 SEIEEitT

W o S8 R FH R o 450 iR 2 (0 7 V04T, RN b 2 AN E R K A % S0BS+25DAS. 50BS+50DAS
50BS+100DAS H1 50BS+150DAS; 100BS+25DAS. 100BS+50DAS. 100BS+100DAS F1 100BS+150DAS &
BofsimiziE+, DU L (CKD, 50BS A1 100BS B—& 1+ Awt .

KPR FEREEE R E 5. 104 204 50, 100, 200, 300. 400, 500 pg ml' 9 NKEE, FEWKFEREERE 0.
1. 2. 5. 10, 15, 20, 25. 30 pg ml!' 9 MKFE, ZREyAISER R A 25 °C, pH N 7, #%% 0.1 mol L
KNOs fEAHE BT
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SIS R BRI . pH. BT . HEBE 10°C, 25°CH1 40°C GEAIGIFW pH=7, B FimfEHN
0.1 mol L'V); pH # 2. 4. 6. 7. 8. 10 GEEAN25°C, EF5EN 0.1 mol L); LLKNOs A HE T,
B REAER 0.001. 0.01. 0.1, 0.5 mol L' (IR 25 °C, ¥Eess pH 7).

SEI6 R AR IR AR AT, MERRAREL 0.2000 g B HAEIIANZE 9 X 50 ml HEROE CER. JF
SrME R ERL. BRSSO B, RN 20.00 ml LIRS [F IR EE (SR VA R B AR TR (25% —FIEEHAK
BRI RNERD, EET, HEHE ORES, Pk EmedisE R, 150rmin' &4 F, WEAFRE.
pH KEF58FE, 1HIRIRY 24 h (ATHE) /175080 R W, 24 h ¥ OB SR, 4 800 r min! B5.0 15
min, FR5 08 A AR BRI B, FH 22 DA 5 A A K R R B R B . RO T
X HEZH

KR UV-1200 AN LA BT DL 4-8 5 22 & bkl e, R AR e 5o, SR
SP-2100 %Y UV-VIS 7066 E 1T 251 nm( 43 KEHGE BZEAC T B BS 5 DAS X SER 520 ] Z0%)
WSE -

1.3 BUEALIE

SR H Henry } Freundlich A5 A% of (H i A R B 25 A SE 1) S50 W B 2 gk A7 P00, JR I AH SR RELLLER,

K H Henry 1A AR LW 8T S IR & AT I E, RIBH0N:

S=Knc
S, S R PP B A R B 2R ) ) B (mmol kg)s ¢ SAPPATET A B 2R R (mmol L)s K
NI ZE CHEERYIUESRID, S8 K B RAE B BTER B 7 57 550 b 2 EC i e g, ROV G R4, fE
—EREE AT DL IR B LE W BRI THI R 455 RE 7T -

K H Freundlich BRI IR B 3E 1) SR Ze#E 479005, Freundlich 8RR :00N:

S=kfc(1/”)
T, S W BT 287 s [ A 95 B 790 B S ) B (mmol kgt)s ¢ AR P I B35 9 b2 1 SEVR S (mmol
L) ke SRAEW PR 5T ZE [ AHIR B 70 S P I L R n RAERBR SUEEW N RIR TR 45 G Re 1. CRIX 4y
Henry 1 Freundlich #584Hp )54, K, UK Henry BRI 4, KRR Freundlich H7HZ%0)

R THZH T H: Henry B8 (19S50 K 4024 T[] — P47 R B2 G R 9 #0005 P A7 480 B K=K
Freundlich 58 1] ke 5 R AP 4 Ko BA UL TR R, k=Ko B Ko TR I 12E S8 0w SCHERM
WS, AW

AG=-RTInkK,
AS:AH—AG
T

) G
T2'T1 KaT1
A, AGHFRHEHE HAEEA (kT mol!); R AHEL (8.3145 mol' KD T AWFHEE (11=293.16 K. T»=313.6
K); AHNWHHEFEMEAE (kT mol-1); ASNW BT FERIAE (Jmol! K.

BERIHLA R CurveExpert 1.3 JAELRMERLAHAEEATEHR LA KA IBM SPSS /8l 2 ks R
F Origin 9.0 T4 K

AH=R (

2 45 R

2.1 1EIHEE 3T BS+DAS S EC& MR 1 L IR KB R FERIF2 0

1 AAFE LB DAS B EUEIFTE 25°C 44 T BS P M 00 b 25y 2 FERIs2 . BB 1a. B 1b
AL BB SR EY = BE S BS B LI 3G K s X T BS+DAS EEMEM LR, 7
50BS ZEfilli b, B DAS B LA (191G 0K, A o) 2R W8 B 232 i A, >4 S T A2 A LL A9k Y 25%CEC J=
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TR RN T CK, TI7E 100BS il b, AR AR It & DAS A& Lo K i Bk, 5 Be A1 b 1)
i 50%CEC W E/NF CK. K lev B 1d ITEVE W, X FRMEMEZE 1, & BS &40 g i
K, TR SER BB R BN 100BS>50BS>CK. 7E 50BS. 100BS #:fif EEH &1 DAS, BE% DAS Ehcfs
MBI R, B E RO LT JEIR I 85 S PR 5, (H 5 R i AR (A ], R & 1
TREXTIERIIR B AR 2R T CK, SEMR P B B~ A P A 5 L BY R B S5 im 2 T 2K

180 - 180 -
160 |- a 160~ » ck b
o 100BS .
~ Mo ook o o YT 2 1008s+25DAs
'_Q’ 120 © 50BS i; 120+ Vv 100BS+50DAS é
E A 50BS+25DAS R g ® 100BS+100DAS
£ 100 v 50BS+50DAS .5 £ 100 X 100BS+150DAS
2 § & 50BS+100DAS  ° S gol e a
& S0[ 3 50BS+150DAS o7 S5 o
BH g0 ‘ B % 6o g
g ' 8
<5 (<5}
£ © &
20
0 ' :
6 A 6
P RE ST
Equilibrium concentration(mmol L. equilibrium concentration(mmol L")
10- 10 ’§
T <} ~ g ke
—~ ©A 2 .9 i
= = . - g e - ) Pt
2 S 0. ' T
£ 6t S 6T .’
o o+
g= SE
3 4 m CK o m CK
2 O 50BS £ O 100BS
£ A 50BS+25DAS € A 100BS+25DAS
I 2 | v 50BS+50DAS é 2 v 100BS+50DAS
é p <& 50BS+100DAS o < 100BS+100DAS
3 50BS+150DAS 3¢ 100BS+150DAS
1 1 1 1 1 1 1 ]
000 002 004 006 008  0.10 000 002 004 006 008 010 012
PR ST

Equilibrium concentration(mmol L) Equilibrium concentration(mmol kg™)

FE: SO0BS 4R IZIE T CEC LA 50%L BS #E4T151fi, 25DAS J&#i DAS #%%iE £ CEC A 25% Ll i 5. FIH
Note: 50BS means that the modification ratio of BS was 50% CEC, whereas 25DAS means that the modification ratio
of DAS was 25% CEC. The same below
B 1 B EE (av b) KIE (ev d) TRBRAIEENT
Fig.1 Effect of modification ratio on adsorption of phenol (a, b) and phenanthrene (c, d)

2.2 REXS BS+DAS SECIEU AR MIRE} R IERIS2 0

2 TR EN B AR PR R S FERI M . (ECRIRFESRAE T CREYJy 500 png mi!, FEMRFEZN 30
pgml), BEFHEEZRTE (10°C~40°C), BERAE0 28 2 IERR N 1 2 F sy, Sk BRIyl
IR AL
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1. —O0—CK
20 - ——CK b - O- 50BS
a -0 -50BS X -4 100BS
180 A --A--100BS ~ 10} ... - - 50BS+25DAS
wol I s — - 50BS+25DAS > e --O-+ 100BS+25DAS
~ 5. . -¢--100BS+25DAS 3 o l
2 wuof T & E o el 7T -
2 R RN 5 s o e
£ Bl ve-llng Ulny
c = s S = b
g2 o - ° F .
g 2 s & L TS
5& 80 - O gir7- : !
gk Ve , © 2 T~
E 60 - --Y- ___________ .@ % %]\
5] L 5 6
2w %\@\@ £ 7
20
5 1 1 1 1 J
0 . . A L 0 10 20 . 30 40 50
0 10 20 - 30 40 50 W
BE Temperature(°C)
Temperature(°C)

2 R A LRI R (a) RIE (b) MR
Fig.2 Effect of temperature on adsorption of phenol (a) and phenanthrene (b)

2.3 pH Xt BS+DAS S ECIZIH A+ 2B K SERI 20

PR A & SER I B pH AR I 3 P . S5 REoR, BE pH The, Al ke ik
LB P B AR A AE 22 7 . A2 pH 2~7 i Bl P (I AR X 28 (R R R A e 3, (HAREA R, 24
pH>7 I}, AR M W I S R TR (I 3a), T T-3E, WIBE pH JHim, WME—-EET
FEEa%s (& 3b).

—a—CK
- 0 -50BS 65
A+ 100BS o A
180r 4 - 50BS+25DAS
Aeiin Ao Al — L
160 | N “p .~ 100BS+25DAS o 80 L A X
S = 1 AL
2wl  o---C---0-% 2 T R S $oel i %A
5] Q = r B
£ N c . .
\E/E[E 120 S %]}_IE.‘ %'w ”é
S = N o
2 & 100 - L S=x 70
Eé &mm &7 alie: - E#,u. -
3 SN S & -
g+ 80F 2 -
5 o £ 65 —m—cCK . S
2 60F B A N S - 0 -50BS .
— = - ~. - c .
£ " % Y g g ol -4 -100Bs _
B a - 50BS+25DAS v
20+ - 4~ 100BS+25DAS
55 L L L J
0 1 1 1 1 1 J 0 2 4 6 8 10 12
0 2 4 6 8 10 12 pH
pH

3 pH A LR 2R () K3E (b)) MRz
Fig.3 Effect of pH on adsorption of phenol (a) and phenanthrene (b)
2.4 BFSREX BS+DAS S L& 1H AR M ER R IERIFZ T
B o BN R R P 2Ry S SE R sZ i ] 4 Fs . BEAE TR KNOs IR BEIHE K (0.01~0.5 mol Lo
D)y AER A REX KW A AR B E AR B B, 7 0.01~0.1 mol L' & 75 EEVE R 1, ik LA 2K )
K AEWR B S KINOs ¥ FE 38 T 3G i, X R By W b s 48 43 il CK (38.38%) >100BS+25DAS
(11.58%) >100BS (3.31%) >50BS (2.16%) >50BS+25DAS (1.89%); FEW I EHETF4r 5 N: CK
(22.63%) >100BS (8.96%) >50BS (8.27%) >100BS+25DAS (2.12%) >50BS+25DAS (1.53%). 7E 0.1~0.5
mol L & 75 fEJa I N, AR 2k A JER Mt 35 B KNOs W B3 KT AR A K .
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180 - a b
LoD A
N . _ A A
o 10 & 1
‘o MOF - --O---o o __ E ‘_Wé ________________
% @ CcK -=-9 E é_.,, -_______.__._.:..__;.:..___..é
E 120 - 0 -50BS T 9 - T
Em T A 20085 2w §.--—~v __________________________ g
2 X100 - -5 50BS+25DAS g =
Ex o - <~ 100BS+25DAS S 8r
< ¥ 80t PR SRR T 2 —=
; Q ...... & é CcK
s 60F wo—-—- i mm e = - O -50BS
S < g r A--100BS
40 | T -+ 50BS+25DAS
M - <~ 100BS+25DAS
20 1 1 1 1 1 1 J 6 L L L L L )
0.0 01 02 03 0.4 05 06 0.0 0.1 0.2 0.3 0.4 0.5 0.6
e BT HE

. El
Ironic strength(mol L™) Ironic strength(mol L)

K 4 & 7RO R SRR R (a) KFE (b) HIEN
Fig.4 Effect of ionic strength on adsorption of phenol (a) and phenanthrene (b)

2.5 BS+DAS S Fc & i i 1 I My & SERY R 1 2451

2 AR LR R 1) Henry B2 5 9E(1 Freundlich HAH &S HURMM 1 %58, Stk +
TR0 48y B HE ROV B 48 T AU 5 AH SR A BB 2 2 KF (p<0.01)6 7E 25 °CoFAF R, BS PR IE 1
5 RN A B ORI TR AR Kn (B FESE BS (21 LB TG R, ot TEiK P B aR i E, BEE BS Bifitk
BIRIIE R, W R B SRR R ke SR PR SR EE n (I PR, BSHDAS ERCEMIIZIE L, BE& BBt 5
R, BE LR R RN AR (K B XEFERRNAE (ko) SRR () BRI KRG
FEAR. 3R 2 PR/ S HT I, S AU AR B A R B B e 2 BLAG<0 SR, JET A
KIRNEL, FWE HAEAE-AG IR/MIBFF Henry BIBDLA 0 BE SR80 Kn BLAOIBUF 576 45— 20, UESEIRET H R
BRI B BB S0BS+DAS B RLAE M L AR X R I AH B 50BS+150DAS AMS N HifH, -AH B DAS &
W L R KT /)N, AS BE DAS B4 EE i) B (B2 4G K9 1B, SR o HH AR R 1 2 : 100BS+DAS
HEAE I LR K AR & aS BN TUE, -AH B DAS BIHLLEIE KT, AS MIZHIN, RICAK

B AR SR AR BB BN Ul JE T B, 50BS [ B ZBCE1 DAS, -AG [ DAS
A EL BRI K, 100BS BB, -AG Fifi DAS 216 LG K, BHl LR HIEAH. AS 230y
{i, 7 50BS A1 100BS 2tfiti ., K% DAS IZHHLLGIMIE K, -aH. -AS BIRIUNSIE KGN, B iREI
NTBRIRG IR N o

R2LRBEYESHRRUARNFESH

Table 2 Fitting parameters and apparent thermodynamic parameters of the model

M Phenol 3E Phenanthrene
o n:ﬂsle;:yzture js:oﬁ Henry model parameters Freundlish model parameters

AG aH AS
r K r ke n r ke n (kJ (kJ (3 mol

mol?) mol?) D]
10°C CK 0.9923™ 929 525 -9.46 -14.87 0.9825™ 64.16 0.94 -9.24 -25.50 -57.43
50BS 0.9832™ 37.86 -8.56 -9.84 -4.54 0.9632™ 44.47 0.60 -5.32 -0.79 15.98
100BS 0.9924™ 48.62 -9.14 -6.12 10.68 0.9876™ 38.78 0.48 -4.16 -8.95 -16.90

50BS+25DAS 0.9899™ 1588 -6.51 -10.83 -1525 0.9593™ 2459 042 -3.18 -5.91 -7.56
50BS+50DAS 09765 734 -4.69 -2.56 7.55 0.9703™ 2490 046  -3.47 -7.41 -11.28
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50BS+100DAS  0.9946™ 590 -4.18 -3.29 3.16 0.9583™ 27.63 056 -4.37 -9.39 -14.41
50BS+150DAS 09378 471 -3.65 3.08 2375 0.9690" 29.54 0.60 -4.80 -3.63 5.44
100BS+25DAS  0.9925™ 30.69 -8.06 -2349 -5447 0.9769" 5251 0.67 -6.26 -16.59  -36.50
100BS+50DAS  0.9947™ 19.99 -7.05 -30.04 -81.19 09778 4031 0.63 -544 -2538  -70.43
100BS+100DAS 0.9862” 17.73 -6.77 -59.99 -187.96 0.9760” 36.84 062  -5.27 -15.17  -34.96
100BS+150DAS 0.9887” 1631 -6.57 -59.33 -186.33 0.9761" 36.12 063 -5.28 -11.25 -21.07

25°C CK 0.9943™ 759 -5.02 -9.46 -14.87 0.9803™ 46.16 088  -8.38 -25.50  -57.43
50BS 0.9510™ 30.68 -8.49 -9.84 -4.54 0.9634™ 4243 060 -5.56 -0.79 15.98
100BS 0.9843" 4266 -930 -6.12 10.68  0.9819™ 3202 046 -391 -8.95 -16.90

50BS+25DAS 0.9932" 12,60 -6.28 -10.83 -1525 0.9699™ 2540 0.46 -3.35 -5.91 -7.56
50BS+50DAS 0.9604™ 695 -4.81 -2.56 7.55 09752 26.20 050  -3.66 -7.41 -11.28
50BS+100DAS  0.9864™ 550 -423 -3.29 3.16 0.9744™ 2968 061  -4.60 -9.39 -14.41
50BS+150DAS  0.9708™ 503 -4.00 3.08 23.75 09761 29.62 0.63 -5.06 -3.63 5.44
100BS+25DAS  0.9950™ 1858 -7.24 -23.49  -5447 0.9564™ 39.87 0.63 -5.71 -16.59  -36.50
100BS+50DAS  0.9728™ 10.52 -5.83 -30.04 -81.19 0.9523™ 2637 054 -4.38 -25.38 -70.43
100BS+100DAS 0.9703" 4.92 -395 -59.99 -187.96 0.9471™ 2752 058 -4.75 -15.17  -34.96
100BS+150DAS  0.9782" 459 -3.78 -59.33 -186.33 0.9653" 27.70 0.60 -4.96 -11.25 -21.07

30

RN FIFEAE S R g /K 1k 22 e K A LTS e, — 5 AE BS+DAS & A& i gz 1 2 1 W B 48 1k,
WA ZER. HIE las B 1b WLLEH, BS+DAS & BCAH I X6 A2 I b £ a1 ik B A0 fb S 2k 1
KA, YA A X 2 W B AR OA /OB B, 1 5 AR 290, R Sr OISR e 25 A AL, T fi i+
FEXTIE I S 26 AR ME (B 1es B 1d), Ul B AR LA IR 3E -5 W B 2K By B AS TR B ML
100BS+DAS & FAZ i A0 1 SE Wt B 46 24K T S0BS+DAS EREMi 4%, KB BS & &X Ei
B A X 2R My S SRR B e ) R HEAE Y, X 52 SR P AR Rz L s ST a5 e A 1R . Sl
EMER AN S BT R, SARGMIZEEME, 50BS LAEERSE ETF 12.77%, 100BS TR RS
& ET 18.12%, B EFEES B S KE LSRR 2 IEL, Tk DAS BitbFlfE K, HFREamS 2
SEX R B 6.00%, i B BCAS R LR R R 3E I PR BB BRI (B R KR

bE IR T, BRI L K S AR R R B R B S,  Sk BB R ARV IS,
UESE BS+DAS 5 e A i b ek 2R Moy A0 3 1R W B -5 799 A i L A ARAT 1200, B JBaiR i 71 T,
BS+DAS 5 FCAE MR R il 6] 2Ky 1 HE B B B B i s iR, 1X 5 BS+SDS & BC A i 2 -1 b
AR TS AR, 2 pH>T B, AR 2RI R B B B N R, X T AR A R B S i
VEFWR B 281, TR P& SRR FE U L, R AE K Th AR B9 4L pKa=9.95, 34 pH<9.95 I}, Ky 2L)
CeHsOH 7> TR RAFTE, B pH Fh s Ky B A3 5m, A e 0 R i I B e 77 32 ek 35 28); 5 pH
AR HE B B FE R B O B3, B pH i, AR e HE P i — B2 R R, W pH 1R L
BAZREMAER 73 FI AR, (HZEOREPI SR, % pH 244G R T LA AE YO0 SER B, X2
BT m pH &4 F, OH B3 2 2 s b 70 20T i K SE I HE R, AT BEA SERIR B B . &7
58 E T BSHDAS & ECAS MR W B R By AR s mm B AR — B, BEE R KNOs WREZIIEK (0.01~0.5
mol L), A3 X 2K A HE B I AR B A — 8, 78 0.01~0.1 mol L IR EEE R, BEAE KNOs K
FEIZE T =, R FIHE B T AT VR VS AR FE B AIRRT), IR PR G K .

MA> 458 E R, BS HA— Cp MBI BUKEREE & 2 N 0ilin iE. SR /KER, DAS A
—A Cro BIBEREBR K RIRE S — > S FL RSk B, it i 50 mT 48, BS 5 DAS Bi/KBiEs logP (IE=FRE//K
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SYHE RBOFEED (H5r 708 1.33£0.24 5 2.894+0.39, MM 53E0 logP 518 1.46 5 4.47, W] WLA-FE
Kt BS ERE HUAH logP T KWy, Bt DAS SRS HGIRE K, HRERTNE AT log P 1
WK T 2K By ) JE R

BS JERIA U logP (EFEHT KWy, % T 2Ry 143 Be R B A dee EE AT, LA S0BS. 100BS FitEAE
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Differences Modela and Mechanisms of BS-12+DAS Modified Bentonite

Adsorbing Phenol and Phenanthrene

WANG Teng! MENG Zhaofu?' XIE Ting! ZHANG Yang' REN Shuang' LIU Wei'? LI Wenbin*
(1 College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 Key Lab of Nutrition and Agro-environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100, China)
(3 Department of Chemical and Environmental Engineering, Xinjiang Institute of Engineering, Urumgqi 830091, China)

(4 College of Environmental Science and Engineering, China West Normal University, Nanchong, Sichuan 637009, China)

Abstract [Objective 1Bentonite is a cheap and efficient adsorbent that reduces the mobility of organic and inorganic
pollutants in soil. Once chemically modified, the bentonite can increase its organic pollutants adsorption capacity. As
organic pollutants are different in hydrophobicity, they are adsorbed by different mechanisms, such as distribution, surface,
charge attraction, even on the same surface. However, the current researches are focusing mainly on single surface
modification of bentonite adsorbing a single organic pollutant, with little attention to complex amphoteric anionic
compound modified bentonite adsorbing organic pollutants different in hydrophobicity on its surface via different
mechanisms and its causes. In this paper, Dodecyl dimethyl betaine(BS) modified bentonite was remodified with anionic
surfactant Sodium 1-decanesulfonate (DAS). Analysis was done of effects of modification rates on adsorption capacity
of the modified bentonite and its apparent thermodynamic parameters of phenol and phenanthrene, and further of
differences in adsorption of organic pollutants different in hydrophobicity and its causes. [ Method] Sodium bentonite
was purchased from the Xinyang Tongchuang Bentonite Company and further purified . BS is an amphoteric surface
modifier and DAS an anionic surface modifier. BS modified bentonite and BS+DAS combined modified bentonite were
prepared with the wet method. 50BS means that the modification ratio of BS is 50% CEC, whereas 100BS+100DAS
means indicates that the modification ratio of both BS and DAS was 100% CEC. Phenol and phenanthrene had 9 levels
of concentration forming a gradient. A batch adsorption experiment was done, placing 0.2000 g of soil sample into each
50 ml centrifuge tube (plastic or glass), adding 20.00 ml of phenol or phenanthrene solution (25% v/v, Dimethyl sulfoxide

as solvent), separately into plastic tube or glass tube, covering each tube with a lid and sealing the lid with glue to prevent
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volatilation of phenol and phenanthrene, putting the tubes on an oscillator with constant temperature for 24 hours of
oscillation and then on a centrifuge for centrifugation, determining equilibrium concentration of phenol or phenanthrene
in the supernatant, and in the end calculating adsorption of phenol or phenanthrene in the solution using the subtraction
method. [Result] Results show that adsorption of phenol and phenanthrene on BS+DAS bentonite decreased with
increasing anionic modification ratio, the effect of the BS+DAS bentonite inhibiting phenol adsorption was more
significant; the sorption of phenol on the bentonite were of the mode of “unsaturated” partitioning, while the sorption of
phenanthrene of the mode of “saturated” partitioning; and both were physisorption. rising temperature inhibited the
sorption of both, but rising pH promoted the adsorption of phenol while inhibiting the adsorption of phenanthrene; lonic
strength, in the solution varying in the range of of 0.001 mol L-'~0.1 mol L'! KNOs in concentration, enhanced phenol
and phenanthrene adsorption; the analysis of thermodynamic parameter shows that the adsorptions of phenol and
phenanthrene on BS+DAS bentonite were spontaneous process, while the adsorptions triggered by improvement of the
logarithmic n-octanol/water partition coefficient (log P) by DAS on the surface of BS+DAS bentonite were different in
mechanism. [ Conclusion 1 To improve the soil sample’s capacity of adsorbing organic pollutants different in
hydrophobicity by modifying the soil sample chemically to increase its organic carbon content, it is essential not only to
take into consideration the effect of organic carbon content, but also to take into account variation of the intermiscibility
between organic phase of the soil surface and pollutions.

Key words  Anionic surfactants; Combined modified; Organic pollutants; Adsorption
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