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Study on Adsorption Properties of Phenol Surface Molecularly Imprinted Polymers CHANG Zi-giang ™ ,DENG Bo ,RAO An-
Jjuu (School of Public health,North Sichuan Medical College , Nanchong 637000, China)

Abstract: A new adsorption material for the efficient separation, enrichment, and recovery of phenol in wastewater was provided.
Phenol surface molecularly imprinted polymers ( SiO,-SMIP ) and blank surface molecularly imprinted polymers ( SiO,-SNIP)
were prepared by a surface molecular imprinting technique using modified nanosilicon dioxide as the carrier.Dynamic adsorption,
static adsorption, selective adsorption, regeneration adsorption, and competitive adsorption experiments were carried out to
investigate the adsorption properties of SiO,-SMIP and SiO,-SNIP.The results showed that the Si0,-SMIP has a good adsorption
capacity for phenol. The adsorption process belongs to the chemisorption of a single adsorption layer, and the adsorption
equilibrium can be reached quickly.SiO,-SMIP has more affinity binding sites and a higher maximum apparent binding capacity
than Si0,-SNIP, and has a specific selective adsorption capacity for phenol. After repeated use, SiO,-SMIP still has a good
adsorption capacity for phenol.SiO,-SMIP has excellent adsorption capacity, stable properties,and high specific selectivity.It can
be used as an adsorbent material to effectively separate,enrich,and recover phenol from wastewater.
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JiE ) T 1T 43 ED 3 3R A W (SMITP ) W) AT 7 AR
KARPE b v fiRax sl f ) I 2 i 4 B 3
FAR A 0 A Y B3l 28 1 35 50 Mo oy A A Rk A
1], (AR BN 25 I 25 5 SR T 456, o 3 ik
PEARAE 0, A AR R AR R, T AT AR R R M g
F11% Wang 2170 DL ER AR 53T, Fe, 0,
YRR ISR R REVR , Si0, R AT A4 A8 KA il
T P B R T RRERCIR 25 0 WU Z4 AR P
kR, K KIS TR RN DB EE, Luo
A5 LSV R 2% T B 35 5 s & T —Fh e B
(B 1) 21 24 2R S 5 3R 1T 22 B0 30 J2 5, 1l ) b S R
TR RIRSE SR R A R g R 1 i AR S
Wang 55" SR FRILIB Y Fe, 0, GKURL R 2
A P ARIRAE A AR 53 -l 45 Hh 1 o> T BN R A
P Ay AR A B 56590, By 1oz FH 15 7K ik e
BRI ARG, SCHR[ 3] ([ 14 ] DL Z ALk 94K
BR(PCMSs) 2y 5 5 ] £ 2R 1 B3l 55 ) 2 B T
IKHA T, R 1 22 BERR A K4S (MWCNTSs )
AR 1 B R T B SIS AR T Akt i R B 1 R
HEESSE, AP RN L R A
SRR T — R B Y 2 TS T B R A
TR DUV A R B, BT, DGR
SAAREE R 2 AT 28 28 T 43 DI SR G W v R
SCHkIC#ER

ARSCLIGK Z A ACREAE R 34, R 3R 14
FER IR A ] 48 10 R ER 3 2R 5 ) (Si0,-SMIP)
Nz FERE SR A5 W) (Si0,-SNIP) |, FfXof oM i g
AT UL IR AR, DI S 2000 25 s SR A i
R K 1 S T A — o 108 WO A e, 3 I R K
TH BRI [DCR R E

1 K&
1.1 FEERSEH

85-2 RUEIRLRE I fi HE i ( E i A SR AL A A FR
N s RC-2004N # 7 7 (5 B AR AR
FABR ) ; UV2550 BY 28 4h-1T UL 436 % B i
( AR HA ) s TG16K- T2 w2 e B AL (K v
ARIESEI SR A BRA A .

gk —EARE (Si0, , WiV AF LB H 22K 44k
BRRAFE]) s NIEIERE (53 B2 | y-H 3 9 905 15t 4
LT 3 = F AR LRSS (KH570, =97%) LR
MR £ BEHE (EGDMA , 7 Hral) 2, 2- a5
THE(AIBN, =99%) ( L ifgRHn T A AL Bk 47 B 1y
BRRAT]) AW X2 Wy R R A AR

R R L CEE KO TR L LN (AT a,
[ 2545 AL 25 R A FRA R
1.2 SiO, Fmstk:

¥ Sio, ik BT H A TR T 80 C T
12 h %, Be il 40 mL KB EN 1% 1) LB/ K53
BRI ZE pH 5, MERFK&E 2 ¢ Si0, A ZZ 7
R, A AT hy SR BRI 1 ¢
KH570,7E 80 “CHREE TN 12 h, B0 B, OB
R VeV 3 WK ieJa BT B THEAE T 60 °C T
12 h BPFRCE Sio, ik,

1.3 Si0,@ SMIP FiI SiO,@ SNIP f¥ il %

B n(CORB) n(NISEERE ) = 14 A2 R
B, BN 80 mL 2N , FC7E#E 75 0t i e AL
B 10 min, FEME T UKFEHAFL 24 hy HURRR
L MAS g 2tk Sio, #iR, 1 30 min, MAZE
HACIK ] EGDMA Fi15] & 7] AIBN, 2k 58 A A<
£ = Rl e o = W A V0 o )5 NG K A S E R R
BN 24 h JREERE N 75 C . Rl —E &
FRUL 1 PR TE- DK 2 TR V5 R P Rt YRR 2% ER 4 e
W=, B A AN B2 W o0 1k AR =) (S0, -
SMIP) e BLz5 TR AE T T4 24 h s . H
R A A BT 35, N 0 4 By B o] 45 31 2 3 26 1 43
TF-EITE A9 (Si0,-SNIP)

1.4 WSS
1.4.1  TRRHR B

HERAFRIL Si0,-SMIP Fl Si0,-SNIP 4% 8 4517
BHTELE T A 4 mL(120 mg/L) ZEBHA W,
3T 15.20.25,30,35,40, 50,60 °C F $if
120 min, SR J5 H & B O HLE O 10 min, )2
THEZ , A EETHE 269 nm <RI E %
G AR (1) TR

0 =[(C-C)V]/m (1

Sk, Q WEA LI me/g; Co \C, 5851 W W 1
BRI /L V B V5 8 4 TR, L m g ETVS 8 45
BT, mg
1.4.2 g pH

PRI 10 £y Si0,-SMIP Fil Si0,-SNIP 458 T
LB A 4 mL(120 mg/L, pH 3 ~12) B2 B
TR, 25 C A& FIEFE 120 min, B0 10 min )5,
W R WOE S e W
1.4.3 AW

Ay IR 11 153 Si0,-SMIP #i Si0,-SNIP & T
S I B A R A 4 mL EESAT,7E 25 CF
S FE 1.5,.10,15,30,45 .60, 120, 180,240,
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300 min, SR )5 B0 B9 B L 205 WO R, U ¥
WL
Fie R — 8 12l R R (2) A 8
FI2EHUR TR (3) AT UG, W58 43 7 B
RAEYIR AL
log(Q, - Q,) = logQ, - k,1/2.303 (2)
Q= 1/Q. + 1/(k,02) (3)
L0, .0, S BEE BRI ¢ B2 BRI RO mey/ g
ey ey 55— R B M8, min ! g/ (mgemin) .
1.4.4  HASWMHSE
FRELZ A Si0,-SMIP 1 Si0,-SNIP i A X L
B)S mL B0, 4 B A B 10,2030,
40.50.60,.70.80.90.100 120,140,160 mg/L (¥
RN TE 25 C T HERE 2 b, B0 10 min, W E
TEIRMORE
K FH Langmuir F1 Freundlich #5845l 5 52 56 45
B 50 W TSR RG5> L (4) L (5)
C./7Q. = 1/(Q,b) +C.7Q, (4)
InQ, = InK, + (1/n)InC, (5)
S, € i 0 O 607 I 0 B 55 Y B R £ e
mg/ L 0, Q. 43I H 0 ST 0 B 5 550 1 02 B Bk 000 30t 3
WK MM mg/g;b 7 Langmiur W B4 % 50, L/meg; Ky il n
4 Freundlich J7 2 (9% 50, Ky 507K mg/g.,
FIH Scatchard #:5 fffF 5% B[ 378 58 & W 1) % of)
fr R RIFNE RS Scatchard TR (6) .
0./C. = Quu/Ky = Q/K, (6)
FT, Qy Qe 131 - 0 -4 0 6 LK e, mg/ g
C, JW BT AT A BRI YR e/ Ls K, 9 V- AR BS % 5K,
mg/L,
1.4.5  EFRIEEHSCR
W 13 20519 Si0,-SMIP F1 Si0,-SNIP 43 Bl Fx
HEETEOES, A 4 mL KE N 10 ~ 160
mg/ L ZEEY 25 % FR R A1 S R 1
I RE R, 16 25 C FHidk 2 h, B OB G,
B 2B WOE S, D G
1.4.6 S5 WLISCE
Oy BIFRE 4 20 Si0,-SMIP 1 Si0,-SNIP ‘&
F 5 mL B0 H, IIA 4 mL(120 mg/L) 2K Al
SEA YIRS VAW, M E pH 7, HAE IR B RE RS BE
$£ 120 min, IR E K 25 C, 5L R BUE TR
FEZY, DI VTR
ST RE K, BEREME R B B AU BEREE R
B kR by 47k A W B R0 0 M 1 38 AR, AR A A 5K
(7) ~ () ITEAFI, K, k(B S , W R RE 7
kMBS, 5 Si0,-SNIP A [, Si0,-SMIP f4 1%
BP0

B A SRS R FRTE 2T B B A Y W R RERIF Y 41
K, =[(Cy=-CHV]/(mCy) (7)

k= Ky /Ky (8)

k' = Kd(SiOz-SMIP)/Krl(Si()z-SNlP) (9)

S, Co L €, 9 W0 B 0 ST 05 10 B R 1 e
mg/L; Ky N REL, mL/ g5 Ky gy o Ky 53 B0 AR 531 T 3% 4
ST R R, miL g b Ve PR B b g M e e R, 2
Si0,-SMIP 5 Si0,-SNIP [kt RE L (B

1.4.7  FAENERSLE:

HERH FX & 100 mg Si0,-SMIP, Jill A 40 mL
(120 mg/L) MR, VHZE pH 7, W Bf60 min
Je, D8 W WG EE 5 1T Si0,-SMIP Jf T HH -
KRS AR Ve h e e T2 F R 00T
I AT i 8 S 6 8 YK
1.4.8  SEBRAFE b W B S 50

TER FE T HE 22 8 ) R AR i AR AL R 7K AR
FSEBREE S 0.22 pm B K ZR BT U 4y
J A B.C 34, BY 3 AR, B KRR
4 mL, A HKFE B S 50-0] WA SO EE T
269 nm P FIHEISCEE ;B . C 4KEES A
20 mg Si0,-SMIP FI Si0,-SNIP, 7E 25 °C T $if #
2 h, B0 10 min, B E 2N 2 WG

2 #R5ite
2.1 SiO, LR

KH570 & UL 1 ik Jo (H 206 771, JH 194 i 4
SHE A7 R SRR R TR T LA, kRS Si0, E i
(R REFR L K AR K B AR i Si—O—Si 8, ek
B AR T IR B UE Sio, RTEERERIA H
4 5 15 P AR 5 PN s IO g 4 A SR B, 0 TN 4 Tk
e 5B TE Si0, F I N, T il 5 1 28 19 43 Bl
WG W B BRI S k23 A3 AR TE Si0, R, 42
1o B3I 2 i TR A80%, DA T B2 T B 3 2R 5 0 %of
ARy (1% W B RE
2.2 ISR R R

K 1 4 Si0,-SMIP Fil Si0,-SNIP 7£ A [a] i J&
TR T2 76 15 ~ 60 °C 5 I, B & 1R 1Y
PARCE St/ INL A RS RV N e I
PIREA G 1 W B2 i AGE # . AE 25 C Y, Si0,-
SMIP 1 % B 25 i SR T B, BLRT Si0,-SMIP 1) i
B (16.744 mg/g) 5 Si0,-SNIP Ay W Fff &
(5. 114 mg/g) Z I K (11. 630 mg/g) , RIEN I
PR (a=3.274) , MU0 2 B A W0 A0 fe A
B A 25 <C.,
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Fig.1 Effect of temperature on adsorption capacity of

Si0,-SMIP and Si0,-SNIP

2.3 pH XTI 5

2 A Si0,-SMIP £l Si0,-SNIP 7£ A [f] pH
T R AR AR 4R 2 pH<7 B, Si0,-SMIP Fifi
H pH Y 3G R B 25 B GE R s 24 pH =7 I
Si0,-SMIP X 7 iy i) W Bt ik 2 de KAE (Q,, =
17. 136 mg/g) ; 24 pH>7 i, Si0,-SMIP fit W fff 12
TR B, ELR B BEAR R ; 7T B S TR IR T FH 1
KT WP R AR T 5 Si0,-SMIP EIH
REH AR, S EORMHE AL, Si0,-SNIP X4
T3 1 ¢ B S Pl pHL (%72 AR 5 Si0,-SMIP AH1BL,
{ELI B8 B B AR T Si0,-SMIP, HLi sh A 4 Sio, -
SMIP W i it i Bl O, S g 445 R R B, il il 45 19
AR5 2 T 1 BTV 3R 5 0 0] 2R B 1) s A R B pH
T,

18} i
161
= 14 //-/ \\
12+ -
:: 10f // \@z-smw
< 8
Q j e L o SIO-SNIP
0,

23456 7 8910111213
pH

2 pH Xf Si0,-SMIP il Si0,-SNIP MW i 5 2k i 5 0

Fig.2 Effect of pH on adsorption capacity of
Si0,-SMIP and SiO,-SNIP

2.4 WP
M 3 AT E 30 min Z R Si0,-SMIP X 2

22
201
18 . — e
1617 $i0,-SMIP
14y
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Fig.3 Change curve of adsorption capacity of
Si0,-SMIP and SiO,-SNIP changed with time

i %) TR B o B R D AE KGR T 3k
16. 754 mg/g,30 min 2 J5 W fff & LT %A 224k,
T B I8 B A8 5 S10,-SNTP Xof 4 i 149 W% FFF i Fisf 7] )
AR A Si0,-SMIP AH BL, {5 W B 3 1% T
Si0,-SMIP , Jii[H J2& Si0,-SMIP N A5 Kim 5K
T3 455 P A T A B0 38 25 7, o 2 13 118 W% o EL AT e S
PE, T Si0,-SNIP BRI 25 7, X AL My 114 W B AN
ELAG R Sk o DR R B ST A SR BT T R A T
Si0,-SMIP X 2K My HAT B A 1 s A

MR & 3 SEI R T3 2 T S AH S 8, B
F2 1, Si0,-SMIP Al Si0,-SNIP () — 4¢3l /)
SRV AT T — Bl 1 R i sl
T3 FETFERAG B 14 - 15 1 B 25 £ 0 S 56 AR AH T, T
WA — 98l 712 0y BRI SRAR B 1% 1 A W o 25 £
SERGEAIAH 22 3, B e] UL, Si0,-SMIP i 2 i
R TR B0 B AT 5 — 9 5l ) 2 R RSB T T A o T

F1 YA GBS
Tab.1 Parameters of Pseudo-First-order kinetic

equation and Pseudo-Second-order kinetic equation

sample Si0,-SMIP  SiO,-SNIP
0/ (mg-g™") 17. 122 6.274
First order ky/( min~! ) 0.079 0. 042
Kinetic Q./(mg-g™") 3.017 2.318
Parameters R? 0.8300 0. 806 4
Second-order  k,/(grmg™' +min”") 0.173 0. 396
Kinetic Q./(mg-g™") 16. 984 5.935
Parameters R? 0.999 9 0.999 1

2.5 FRAAN BT

TEIRIE R 25 °C \pH 7 4T 047 25 W B
SEEG RV Si0,-SMIP Y5 A RE S, K 4 7]
BRI B AE 10 ~ 60 mg/L 78 Bl 4, Si0,-SMIP
X R T P R o o e 32 19 1 o S 49 R 5 7 60 ~
120 mg/L Y& FEFL I N, Si0,-SMIP Xt 2 B 119 W
et U it o VAR T T T TT  K (LA o i 2 FARATG
TE 120~ 160 mg/L ¥R E VLRI, Si0,-SMIP X A48 i}
F14) I RS AN P B 9 B2 1% 185 o 5 O T 2 B g
FRZS, 120 mg/L B Si0,-SMIP {15 - 46 v
B, WIIAWETE 10 ~ 80 mg/L Y5 FEI P, Si0,-SNIP
XoF 4% T 18 VR O i 8 P 0 0 T 8 A (L 5 A
K 7E 80~ 160 mg/L ¥ B3 [l P, Si0,-SNIP X 4%
Py 1 W B i Ah T SRS . BN IR BE A
Si0,-SMIP XJ 4% My 1Y M B £ #8 B 2 K T Si0,-
SNIP, FEGXFP LG 5 R R 22 Ve, Si0, -
SMIP & B 4 5 8 W 4 M AL 25 Ji, Tl 55 28 8 %
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AR SRS A T Si0,-SNIP 76 il # i F vh A
IR 752 B, NP8 AS 7 A 15 25 I 45 R AR AL A

S
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/
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C,/(mg-L™")
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14 yd
12 P
10
8
6 S,
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2
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W Bk ) 52 )
Fig.4 Effect of phenol concentration on adsorption

capacity of Si0,-SMIP and SiO,-SNIP

2% 2 5% T Langmuir 1 Freundlich P47 iK%
BRI A S 80, IR ] LU Y, Si0,-SMIP
1 Langmuir I\ & £ 28 PETR 4, Freundlich 1 &
R 28 AR 22, AR B Langmuir T Y=0.053X+
0. 300 T3 15 Si0,-SMIP X 2 B (1) 15 b BE 36
{EH 18. 808 mg/g, S5 TS Si0,-SMIP X 5 1)
W ity 17. 820 mg/g, —F AR HE ; [A) 155
R, WYL FE{E 2 0. 034 ~ 0. 361, B W] Si0,-SMIP
RF S I 04 W B 3 R4 & Langmuir W BB
B, il 45 1Y Si0,-SMIP X 2 Wy i) W o 2 & A A
S OL R Z R

%2 Si0,-SMIP Si0,-SNIP /Y Langmuir il
Freundlich 4 J12# 5506} B3R
Tab.2 Comparison of the Langmuir and Freundlich
thermodynamic parameters of Si0,-SMIP and SiO,-SNIP

sample Si0,-SMIP Si0,-SNIP

Q/(mg-g™") 17. 820 5.514

Q,/(mg-g™") 18. 808 6. 369
Langmuir R, 0.034~0.361  0.130~0. 704

R? 0.999 2 0.990 3

Ky/(mg-g™") 4.259 0. 827
Freundlich p 2.879 2.480

R? 0.876 0 0.955 1

i H FEF Scatchard F AR T EQ i R & )
45 G S 4312 Si0,-SMIP Fil Si0,-SNIP
Y Scatchard #1 & i1 £k, Si0,-SMIP A9 Scatchard
WA MR HH RIFMEECR, W Si0,-
SMIP HAFAE— S5 A 45 07 a5, 7E W B3 At v
BREZ 5G4 7 oK1 K, =6.667 mg/L,
Q,..=19.567 mg/g, SiO,-SNIP f¥J Scatchard $l5&
MR AR 22 MR 48 HO7 R H 3045 31 0y d5 KR WL
Wit 6. 273 mg/g, 4EHFH, Si0,-SMIP H
A Z RGN A, T R WL B et B R T

B A SRS R FRTE 2T B B A Y W R RERIF Y 43
Si0,-SNIP
28 0.28
2 $i0,-SMIP-Scarchard i £k $i0,-SNIP-Scarchard ik
241 ¥=2.9347-0.1504X 0241 ¥=0.2758-0.0440X
Ta20k - R2=0.9950 ~o20} R*=0.8748
216 = 0.6}
Sk 3 Soa2f
2 o
Sosf . S o.08k
0.4} B 0.04f
0046 & 10 1z 14 16 18 20 "%00 15 20 25 30 35 40 45 50 55

0/(mg-g™) Q/(mg-g™)
5 Si0,-SMIP I Si0,-SNIP 9 Scatchard #1452k
Fig.5 Scatchard fitting curves of SiO,-SMIP and

Si0,-SNIP

2.6 IEEEMEF T

TR 2R 0y o R | 408 R AU SRR I A
FRESAE A T 39 Sk W 58 Si0,-SMIP Fil SiO,-SNIP
MR RETFUN M RE , B BATT 5 2R 1y EAT AR 45

- S
thy, 25 LA 6,
OH OH OH OH
0
OH CH, 0~/
Hydroquinone p—Cresol o-methoxy-phenol Sesamol

6 TARYIFRILEHR

Fig.6 Structure formula of interfering substance

& 7 4354 Si0,-SMIP £ Si0,-SNIP %} 5 Fif
H Ary 2 56 £ i ok 32 %) 2 Ak th 2, WIET T &
Si0,-SMIP X 25 1y (14 W2 B 155 5 R, %o H At 4 Fp H
T 0 ot ) 2 R A 2 A8 DR ELAR /N 38 /N 1% 2K 13
(R B 2 5 Si0,-SNIP Xof 4% 1y 1) i o 2 B 4 1K T
Si0,-SMIP X 28 iy (1) W B &, Ak Hofth 4 Fh B dx
PR R ASAE B BB Si0,-SMIP X 2K
BA BP0 e B BHPERE, T Si0,-SNIP AN B 4%

20—
18- 2 e
16573 T

~1ap 702 /

'wo 12} B

w10f28 /

Bl

S 6f /

4_
2,
0

C,/(mg-L")

1.3.5.7.9 43514 Si0,-SMIP X AR By 28 W % FRE; |
AU |2 PRI R B B I AR A 252 406
8.10 4342 Si0,-SNIP XJ ALy X 248 1 Xof H R By |
A8 PP S RE R 2 PR T 1 VR I e 1 A £
7 ORIR AR AR BEXT Si0,-SMIP i
Si0, -SNIP 1 fff 2t (4 5 1
Fig.7 Effect of the concentrations of different targets

on adsorption capacity of SiO,-SMIP and SiO,-SNIP
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TEPER B
2.7 SR> HT

4 8 & Si0,-SMIP Fil Si0,-SNIP X 4% iy K H:
SERIR A R W 25 2R, NI 8 T i SiO,-
SMIP Xef 4 By F14 52 FhF 0 26 25 X6 Xof 48 1y o) FH
1y |40 FFY SR T 11 22 JRR 13 P G A e, R B 1 AU 5
MIERENE , Si0,-SNIP X 5 B H Fr iy 1% W i o 22
SANT, R 28 13 Y5 e £ BERE 7. B Si0,-
SMIP X 2 B FLA 35 5 I E PR R R 5, 7T LAHE
BRAF A AL it 5 R 2 R T4

%(8) P [Si0,-SMIP
$i0,-SNIP
6L [sio,
=14}
w12

I

Phenol Hydroquinone p-Cresol o-methoxy-phenol Sesamol
Target object

8 Si0,-SMIP FlI Si0,-SNIP X A [f] 354+ 43 14
MR £
Fig.8 Adsorption capacities of SiO,-SMIP and

Si0,-SNIP for different competitive molecules

SEA WIS EIIAR 3 T, K, &
7Rk Si0,-SMIP Fi1 Si0,-SNIP X H w5y it W il fi
K, AEBRR W B ASCR B s b SR R I 5 S5 A0 2R
YIFAERT Si0,-SMIP F1 Si0,-SNIP Xif 4 iy () B 5
BT, k(B B, 3 5 P R o 4080 SR o 5 & RO
Si0,-SMIP FHX} Si0,-SNIP Fit 1545 W% FFF SR 1) 1 i
EMEBROR , o8 W B RE ) B B 0 1 I R4
W R BE BN, SRR A R KD . (1) Si0,-SMIP X
AR 3 TE AR B (K, 3 8 T 0 8 Uy 6 TR
Py &0 FH AU R T 22 RR T, [ BNE 38 /85 T Si0,-
SNIP X 2 iy Fl HAth 4 B B AR 19 K, {8, 369
Si0,-SMIP X 2K M ELA B4 i W B RE 75 (2) 42K
15305 4 Fh H s L A2 R, Si0,-SMIP X 4% 1
B k {EF R KT Si0,-SNIP X1 ) & (., 2
Si0,-SMIP XJ Ay A R R A EE J7 5 (3) Si0,-
SNIP Xof A 13 FEAM Y BT Y &k (R LACAR, B I8
FEI B Si0,-SNIP S 48 1y A 2 4 38 45 W ¥ g
Tio (4) 7R SRR 15 X FH R Ty | 408 Y AR
1y 2 RRE LA Y (AR S 1 1Y 2~3 f5 2 ik
i Si0,-SMIP [t Si0,-SNIP X 7% iy HLAG o 4 ) ok
PR PERE . 58 4 1k W 6 5 0 445 R AR R B W,
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Tab.3 Related parameters of competitive adsorption

experiment
Si0,-SMIP S10,-SNIP
Adsorption k'
K, k K, k
Phenol 513.977 170. 547
2. 1.1 2.214
Hydroquinone 195.231 633 143. 387 89
Phenol 503. 891 171. 239
2.794 1.1029 2.51
4-Methylphenol 180. 346 o 154. 452 029 319
Phenol 526. 388 172. 643
3.478 1.265 2.749
O-Methoxyphenol ~ 151. 369 136. 485
Phenol 543.765 177. 652
Sesamol 141. 126 3.853 139. 892 1270 3.034
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ARG B 2R 3R 18 3 B30 2R 5 W i A
FE AR RS, AT DL S RG]
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Number of use
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Fig.9 Effect of different use times of Si0,-SMIP

on the adsorption capacity of phenol
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BRFRE T, i 1 S PR KRR B S 56, 45 SR An 18] 10 B
7o Si0,-SMIP Fil Si0,-SNIP Xif 4 iy i) W it 42t 43
SIS 12. 826 4. 361 mg/g, NI T o 2k 2.942,

16
141
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Fig.10 Practical application results of SiO,-SMIP and
Si0,-SNIP
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