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He Bs- 18 AARVUTHARN#E:
W=mxCECxMx10"%x R

AP, WHBS-18HARg;m HPEENE LR
(g CEC HEBEHAEAEHETHHEFTHE
B(mmol/kg)s M ABHANPWERFTE,354.1
g/mol; R A ML Hl,

FBERYRAER, AR &7,
1.2 BS-18 &t iE+ RIE

FHHLBRE W%, R LECO CS - 344 BRFLIIE
{0 € , 680 C A fh MR He A Ak B BLLT SM 40 3 , 3t b
A1 2Y 6 ~ 7 min, WX B E A EE (4 25C);

XRD ME , KA H &A% D/max - 3C B X - §t
R SHGELE IS BRI, Cu Ko 85,8 JE 40 kV,
BN 300 mA,20 ARETLE 0.5~ 30°, AW EE

(20)4°/min,DS/SS AT E e 4k, FEMBIXBE X ER
(#125C) , HIXIZE R 50% ~ 60% .
1.3 RRAE

VA g B 75 B i 1T . HEGFRER 0.5000 g 45 1
HEFSOmL BRZHEELER,MA 20.00 mL 4%
M, TARBE T RKBEEBRY 10.20.30.60.
120,240,360 min F1 480 min, 5.0 4> B9, b 9% ¥ i
0.45 ym B, RAEFA4- AR EFHKERNEHX
Bk, EH 3K,
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Table 1 The characteristic data of amphoteric modified bentonites

BB 18 + Modified bentonite CK

259% CEC 50% CEC 100% CEC 150% CFC
F LS R Content of 0C(%) 0.05 7.41 15.91 22.25
B[ BE Interlayer spacing doy ( nm) 1.22 1.34 1.58 1.98 2.05

HEIA.FAEEHLH TOC TR SEMHLF
SIEAX, B BS- 18 A& A 25% CEC 1 k3 150%
CEC.TOC HH# M 2.66% M MF) 22.25% , #EEK
rR0.9931, Btk LS TOC & Bk, MK
HREEMER BS- 1S CHBRMERRLF. XK
FUEORKBEEAEEARS RS
FOBHLEPAENRSEOMRSRAL, e
ERALREIRSEN,

XRDEREMEBHIEHE L EZRMEN L
HR. PEEELHZEE dp BEE1.2~1.3
am!", AR FE L do N 1.22 nm( B3 1),
L THIEIAMEREEL, 2 BS-8BHGE
BLH doEHKFREL, FEBHRANDT 100%
CEC BY, doy, {BLFH & 165 15 LL 451 () 185 o0 07 A 085 386 o, ac
RAT BS- 18 LUAR R R HF o s ¥ 2 5 KA B
BELH dy, ZTE, SHEELERBK, EE
140 Ho 45l 4 150 % CEC B dog, fH 52 100% CEC B 3F
AR, ZHRAEHBEXHEFERAEMN BS- 18
BEARELIEEFRFEABEELE do E@,
i ol 6 R s gk B XM AN RE %S R
HE 3 EL 12 6 PR 7E 100% CEC L RIBTE R4 T k.
X AFETHI R A CTMAB A F B M R4 R
%M.M]o
2.2 MHEEI X EBE B M B h R

18 - B TR o, B R B R PR A

PR R SE AR P — B R R
FEREHBNE - BBRMERFRM A IRER
KU R R — Rt = &3 AR T,
h—%eh ¥ HB(n(q, - q) =Ing. - k1,,XH
9e~q, P32V AT B et 2 B BB B (me/g) s Ky
RAOh—2 SN AR (min )M R F12E
B(t/q=1/kg? + (1/¢) t, R by BRI ZHIM
ERER o/ (mg-min) s h = kg, ¥ 56 R B 26
(mg/(g-min) ) A& A& T WA LTE, N5
SRR B B A R ALY S, X
TG R 5h fy 2 B X 3% 9% B i AT AR LA T, BB B AR
HETHIR R R8T T AR s fr 8L
H,

MAh—ER A R N T BEAEELEE
Woth—RH hFEBANHEXEE - AT 0.7, 4
XABE, MAZRH¥M r HE0.999~1 1
B, B ERAEAHEREAR/MIEE EEL
B RGO — R sh A,

2.3 FHEH 3 EBHA BB H BT

FEAREZ AR B, R 8RR E R EE L
g heEmgn@ I m2mEs, B1~83 2R,
ERMERRRETREE o BEstE: W ELBE
+arKE 1R BE U B B E A YR, 10
minffl 1% ¥ 85 % 6 L A9 80% ~ 90% ., % ¢ > 60 min
B, & HT2% 08 T4, 120 min SR REE, BH
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% 30 %

EARBTE, Bk, THZRMTES IRIFE
A 52 R B B P B U 1918 R B B
2.3.1 B HASESARG YA E20CT,
BERENO.1 ml/L.pH N 6 BIEEFEW P, R
BRI EEEm L ER AR E ¢ SR
Bt e ZEMXRTE 1, AR5 T R
NEPEERHI R HEERFBEIATUS,
FHERLE 2,
mE2EHN,FELMEERMEME HEER
SHEHE/TFEH L. LI 25%CEC N6, BiiE KM
MR g BRETH 3.7 %,25%CEC AN G HEH
¥hHR2.38 mg/(g-min), HEH TR LK 0.001
mg/(g-min). 4 L Hl M 25% CEC A B E 150%
CECH, FHRMHE 9. A 1.27 mg/g HRH) 4.39
mefgs BB H Bk, M 1.45 g/(mg-min) WKZE
349.08 ¢/ (mg min); PTG R M 3 £ & th 2.38 mg/(g
emin) ¥ KB 6 738.85 mg/(g-min), FJ R, 51 Lk 5
Mg, kb MEEMRX, HERE r 7515 0.9701,
0.8981F1 0.8343,
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Fig.1 Plot of adsorbed amount versus time for phenol
at various modified proportion
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Table 2 The kinetic parameters of the effect of modified
proportion on phenol adsorption of pseudo-second-order
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Fig.2 Plot of sorbed amount versus time for

phenol at various temperature

MEITEH, BEM 203 KAHE 33K, k,
M 8.70 g/(mg* min) H¥ KB 9.60 g/(mg* min) , FI
W2 B 7 32 A 47 .11 mg/ (g min) 9/ B 39.91 mg/(g-
min) , [F) 5 3 25 % B B 2.33 mp/g WD E 2.04
me/g. % 5B T P45 1+ R M O R B R, S
FREEEAKN, X2H MR RN RHRL
gle] mEREMARE, FREAH, HERFET
8

W Arthenius AR :Inky = - Ea/RT + ¢, R
by, WM EEE K g/ (mgemin) ), Ea N IHHEE(KI/
mol), R HEAS K% ¥ 8.314 I/(md-K), ¢ HH
B Ink, X 1/TfEE, BREFE y = -457. 22
+3.738, M BRI BRMIEMELER
3.85 ki/mol, B/MHTELRETFB TR EERK,
KB T Ao B R 4
£3 FRRETAEEGINERRHOB-EHNESY

Table 3 The effect of temperature on phenol adsorption

pseudo-second-order kinetics parameters

R (K) P =% 3 Ji%¥ Pseudo-second-order kinetics
ot T Pseudo-second-order kineti
i3] ( % ) ?7352 'seu :-seco order kinetics Temp 4.(mg/g) kz[g/(mg'min)] . h[mg/(g'min)]
Treatment . k *mi h * mi
ment _ .(wg/8) koly/(mgrmin)) v (mg/ (g min)) 293 2.33 8.70 1 .10
K 0.35 0.009 0.9995 0.001
303 2.19 9.57 1 45.78
25%CEC 1.28 1.46 0.9999 2.38
313 2.04 9.60 0.999 39.91
50% CEC 2.33 3.70 1 47.11
100% CEC 3.55 103.80 1 130608 B . 50%CEC;pH: 6; B F&RE: 0.1 mol/L,
150% CEC 4.39 349 .43 I 6738.85 Note: Modification rate: 50% CEC; pH: 6; lomf strength: 0.1 mol/L.

1B 290 K;pH: 6; B -FIRE: 0.1 mol/L,

Note: Temperature: 290 K; pH: 6; Ionic strength: 0.1 mol/L.
232 BAMERAMGYH FRBET,EH
FIHEX 0.1 mol/L.pH X 6 FEMBF B P, Fitifz

2.3.3 EaEBpHAERAKMOYH £ 20C,
EBMERRBENR 0.1 ml/L £4T 4015 pH R
MABRBERRME hEHERE3, &85 LE
40
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Fig.3  Plot of adsorbed amount versus time for phenol at various pH

MW 3 FT AL, Btk Wi iE - X e &
FEpHA-8{EEMBEAEMM, M 2.28 mg/g b 75
254 my/g, ERFEE BEET pH X 10 B &
. NE4FH,BdxLEBRBRES pH A1
R FEES pH, RAEH pHE4~-8 ELEA,
TR pH BABEBTHHE . REBpH R 108
BH, R FHEESFES pH HERE, REHEE
K/NIFE X : pHS > pH4 > pH6 > pH10,

F4 B pH FREBHLIHERRHNB-EANNFSH
Table 4 The effect of temperature on phenol sorption

pseudo-second-order kinetics parameters

¥k pH 8 "R 81 1% Pseudo-second-order kinetics %k o
Initial q. k,
Terminal pH

pH (mg/g) (g/(mg-min)] (mg/(g>min))

4 2.28 23.65 1 123.22 7.3
6 2.32 8.70 1 47.11 7.5
8 2.54 45.81 1 269.29 7.5
10 1.90 4.83 0.9999 17.49 9.5

A L S0% CEC; AL : 290 K: P 138 : 0.1 mol/Lo
Note: Modification rate: 50% CEC; Temperature: 290 K; Ionic
strength: 0.1 mol/L.

3 31 i

G SR 1 % T4 8 00 SR L ZE K M R
T3 B 7 T — 2 W K B, WA T R 7 0 O B
KR LIS R . Pt 2 4 406 7l BS — 18 45
Mgt B — A C18 B AR AL Sk B GE 3 I B L4 4
B E AR RKER ., AT REBER BS
~ 18 RGBT, B T BS - 18 @t
A7 R R P 5 B+ R R A
BS - 18 (9B K B EE B R & b B R A HLAEL A
e LK R B e ¥ R I A 7 A 1 - A LA

L BT SER T X 2K B R R A 35 o B A 7 AR
hARMERH. EAMFRER LR HHLGE

A CTMAB X FH L L EmMMEHZER KB
WER, L EZERANFLEESEXRT BN
CTMAB # o K978 HLH X 8% fu R R B 1B o ) 2%
MR RE, Fot, R XRD M TOC M 5E 55 5 A
EHBS-1BBMiHAERES S ERELHFEE
BRI, BI85 E X2 B A R 0t R e 47
#E LT WO 1 A BS - 18 & HLAH P A % K TR M
(4 220 B ) 1 P P o 78 25 0K 3 U 1 2 1D 9 fb 2 R Bt
. ATHRREMTERR/N S TFEE,H
e FL AT e AR By R 6 IR N B B, T < R B 1 A 0 e
FREX, KL, H 0 H WA EERE,
I B A P PR 1B 1 o 3R o A R R R
ERANBROER, Fath FREBHLYTE
B o B LA HLAE B K T B A S b, PY Ut S R 0 R
VAT 2R B S L M o A I 7R £ 1 M R P e B
R 2 #4588 K T AR A8 A 1 4 o R B R L T R Y
HRUH NI FX—HS, TOCFRERAFIM
RIEE, BHHARAM BS- 18 BHEELEEE
B AP E RS, B8 M A9 AR
Xo
ERYARM MR- EARNLE, 2R

B L T

EH RN ENERG TRRIENREESR, R
ZUHK, SR EESTRREAN KRBT
W Oy, A Y E A T A0 A R R R RE LA B
SEIE,NEMERNEEFTENEERTRRR
MEEWRE. FHit,MiEE ST, B8R EE
MMRBAS THBRIMESNE N, Ik
THRE EF 7815+ B e W R
bR AN, FoAorRRmls, pEE 8 E NI
HLABNMEEEES A RNE, SEENERL
WA VLER S 2@ a S FREAN TR,
HTEHEREELEG LKOBREERREF
e R WA RE F& ", B, Ht S8
WiF R A —F pH W BN A B e, R
pHATHE, EFTHERG T, XHEEUS LT
CeHsOH BB, A S B AEm LM REEH
MUBKE AR, BY%®E pH HE T ERH
BEEEN(pKa)9. 5 B, XMEEUMHE T
CHsO W R, EXKFHIEBERN BES5F
PLHIGZ & 1R RS, BBt 9 G H,0 S itk
8+ B a6 S 4 d R RS i A W E AR
Bide o R ., RS R
B, T B OS8R n + X SE H A B s R
MieE 1. X4 pH (352 11 B, 1.0CEC B L5
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THER 10%LLTF, Y pH E:%3] 12 86,1.0CEC H
PLRY L KBAOREEOREEE, R 1025
H. B, KEHEF pHELA, AHIRBR L ER
AR R B BE 0 T RE,
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1) PIVESE M + xF 2 By 0 R B o AR Bk, #E 120
min R BIV8, R HFRBERFHAE
ERWE UGB TITERNES SR RERE
o BAMIEREMER R EEER, RMADE
BRS RIBE

2) W M I A O ) A S8 T Ok, R R
AN BB M ) B I T B R O R B
BT pHA ~ 8 VS B, B H 0 1+ 3t KB 60 R
BE N1 B0, TS B & pH i 4K 42 5%6 W Bt B AR i
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Adsorption kinetics of phenol on bentonite modified with BS - 18

ZHANG Bin', MENG Zhao-fu®* , LI Ting', LI Bin?, YANG Qin!, QI Yan-jie'
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. College of Sciences, Northwest A & F University , Yangling, Shaansi 712100, China)

Abstract: The characteristics of adsorption kinetics of phenol on Octadecane — Betaine ( BS — 18) modified ben-

tonite along with the adsorption mechanism were investigated at different conditions of modification ratio, temperature and

pH. The results showed that the adsorption velocity parameter of phenol on modified bentonite was greater than that on

unmodified bentonite, and increased with the increase of modification ratio, indicating that the adsorption velocity of the

bentonite to phenol could be accelerated significantly by BS ~ 18 modification. Phenol adsorption was faster at low tem-

perature, and varied little in pH 4 ~ 8, while it declined rapidly beyond pH 8. Pseudo-second-order kinetic model was

the best to describe phenol adsorption kinetic curve on BS — 18 modified bentonite.

Keywords: amphoteric modification; bentonite; phenol; adsorption; characteristics of kinetics



