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SBA-15-SH #= SBA-15-SO.H A€ B &4 THE
6 h,Fhik, iBHFAE60 CTHR24h, 955 —2RAE
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A pH | 2 44 £ & a9 8t .0 2, ¥ Nicolet 670
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Table 1 Elemental analytical results ol samples
E Y
B a4k C/% H/% O/%  S/% %
FHH#/N
SBA-15-SH 12.21 2. 64 0 11,16 26. 31

SBA-15-S0;H 563 2. 14

A & a8 & ik M 4F SBA-15-SH # SBA-15-
SO H # 8 b £, 5 2 %8 b o foAa bl H 4
SBA-15-SO. Hag bt &2 £ & 324 £ 3% 575, 54 %,
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mMBEE R -FRAASRTRABANL AL
b R
2.3 FTIR %&£ 4

B3 AH KM, 1 093 cm ' P
803 ecm ‘& 89 ¥ A &y SBA-1S B R & Si—
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1377 em "EBER,ZUASASETRBTELERER
A B 8 B A A 123, # & P123-SBA-15-SO. H
BEHEEAMNE, TUAAEH C—1148&f C—0—C &
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HHLEE LA BRA T2 m' /g B E 503 m’/g,
FLAEW 0.86 ecm® /g B A E 0.56 cm® /g, L &9 K
BEAMZIN L0 A6 TFRLAFTAEY
TR KEFSHGH R DG T, LPET
ik — &, {24 & SBA-15-SO, Ag £ R RHT & K
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Table 2 I’hysical parameters ol the samples
B AR Specr/(mf s g 1) Dygu/mm Vo/{em? » ¢ 1) Da/nm 2 H /nm
SBA-15-S0:H 702 4.75 0. 86 4. 88 6. 69
SBA-15-80; Ag 003 4,25 0. 56 4,44 7.10
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VA DBT 48 4 LBt B 474 , T F B AE 5 A &
HE LA ih AR &, 2 SBA-15-SH #= SBA-15-S0, H
AR M A AT DBT & Bk s R RAK. B &
HHABELARBGHOBR PR, AEFTTXERN
TEAMANE DS -~ZEHH Lewis P Y,
A3 34G Lewis B DBT w85 S RF = £ 41, A
AR GEAH T 3 m E AT DBT 4
TFTHAM. A NLHEER THEHK Lewis B
LM ESEREAN . EMBEHTF,Ag' 5 SBA 1S
SO H 3t47 & F 238 PF £ 49 4 # SBA-15-80, Ag
s DBT #9 R M & R R 3F. & LAk [16] 7T &, Ag'
ZHSHETHR B . MENJdHiERERS
FERGE DBT 8955 F 3089 R4 n” il , @

B, w4, BT L SBA-15-S0, Ag 9B M #] o7 L3 it
ERBASAgfRk4 S DBT. 38 54
6 hymi#ke) pHMEA 1, AegNO, B RO RAEH
0.1mol =L "0f,Ag' 8 X 5k 3] & X14.
2.7 DBT &5 K

XBAELE & T4 HH SBA-15-SH 4= SBA-
15-SO. H 2+ 10 mL 500 mg/L 4 DBT # £ ¥ 5%
FAATR M. it UV-Vis k0l £, & 48 4 DBT
HAMER WAL INT. A PRETH,HMEFL
45 & F 847 L MM F ,SBA-15-S0. Ag £48
A% 4 T+ DBT # & M & & 4 B & %)
T7.01%, HEHTHEHA AR A ELBEA
SBA 15 SO, Ag #t47 8 — % 69 R Wb 46 0 2.

# 3 SBA-15 ##txf DBRT 9 B4 R
Table 3 Adsorption of DBT onio SBA-15 materials

b= B Fe Co Ni Cu Zn Cd Ag Hg
5BA 511 47.15 47.60 48.18  46.80 47.25 47.21 47.19 47.06
5&5&4‘%’%

SBA-SO:H 46. 02 46. 69 46, 82 46. 28 46. 65 47.74 77.0 47. 20

. SBA-S5H 23. 58 23. 80 24,09 23,40 23.62 23.60 23.09 23.53

DBT/(mgs+g™")

SBA-50:H 23.01 23.35 231 23. 14 23.32 23,87 38.50 23.60

SBA-SH 4,09 1. 13 1.18 1,06 1. 10 1,10 1,10 41.09

S/(mgg ] ]

SBA-S(: H .99 1.05 1. 06 1.01 1.04 1.14 6. 69 1.10

Bk Z R T SBA-15-SO,Ag £ EFRE®&R P
SR E 47 4 500 mg/1..2 000 mg/T. = 4 000 mg/1.
89 DBT &9 v i 2 (B & 4 P 7).

F 4 SBA-15-80; Ag # DBT #5% B
Table 4 Adsorption of DBT onto SBA-15-50); Ag

Copr/(mg=L 1) 500 2 000 4 000
R/ 77.01 25.17 17. 49
DBT/(mg+ g 1) 38. 50 50. 34 69. 96
S5/ (mg=g 1) 6, 69 8, 71 12,15

% DBT & % 500 mg/L 6- o9 2L £ R
&, Tk 8 77.01%, k3 % 69 B 4w 4 TR A KK
B, X FRMBARRETARNNLAE ME
DBT 3k B 6535 4, 40 B E 9 R KA 21 B A2 5 F
HEMAERH TR LESAEAREAERS. &
DBT &3k B ik 3] 4 000 mg/L 8, sHAL &) B BT ik

Z T 12.15 mg/g.

3 &% &

-

a. RAARSRERAERT LA BFA-IL
gH. AR aRega LM HA SBA 15 SH #=
SBA 15 SO;H, ZH AR B ER G, FREBEHR
.8 P U 4 & AT L 03 mmol/g #
1. 09 mmol/g.

b, SBA-15-SO.H £ 5 s 378 T3
E_J 538 ¢y A SBA-15-SO, Ag I ABEF TR
HHAMKE AaH R TR BBRE R PY
DBT A #3765 B K4t 77, DBT 3R & % 4 000 mg/L
AWM EETAAS 12,15 mg/g. LA KT ET
VAR R ESEOH i PRS- B L, A W VIR F R



£ 7#H B N E L § A LA SBA-15 8 HAE A B R RS uE e e AL B 37

bRl = - A ) % B i R R W R [8] Zhao X S,Lu G Q. Modification of MCM-41 by

i (HDS) 4§ —#= 4 #) 6940 £, 3+ Btk HDS & 3t 2 surface silylation with trimethylchlorosilane  and

B A e i A 0 KK, MK adsorption study[]]. ] Phys Chem B.1998.102(9).
1556-1661.

Bk Lo) &R, b, FRE.F ADSAREGNLYT

AL A SBA-15-SO, TT &4 #) & & R4 ke [J].
HFERIEEH.2002.33(12) :2332-2335,
[10]7 Taewook K., Younggeun I’, Jongheop Y, Highly

[1] Chen 1. Y. Jacniche S, Chnak G K. Thermal and
hydrothermal stability ol [ramework- substituted
MCM-41 mesoporous materials[ ] ], Micropor Mater,
1997,12(4/5/6) :323-330.

[2] Ying J Y. Mchnert C P, Wong M S, Synthesis and

sclective adsorption of Pt'™ and Pd*™ using thiol-
functionlized mesoporous silica[ ]]. Ind Eng Chem
Res.2004.43(6) :1478-1484,

[11] k.. FRE. 5. RO 458EL801
F 5 SBA-15-S0. 1T &9 £ 42 & A [J]. e F .
2003.24(2) :83-86,

[127 Mikhailenko S, Desplantier-Giscard D), Danumah C,

applications of supramolecular-templated mesoporous
materials[ ] |. Angew Chem Int Ed, 1999.38(1/2):
56-77.

[3] Lee H. Yi J. Removal ol copper ions using
[unctionalized mesoporous silica in aqueous solution
LT1. Scp Sei Technol,2001,36(11):2433-2448.

[1] 7Zhao Jian weci, Gao Feng., Fu Yun lin, et al

ct al. Solid clectrolyte propertics of sulfonic acid
functionalized mesostructured porous silica [J .
Micropor Mesopor Mater.2002,(52) : 29-37,

[13] DBrunaucr S,Deming L S, Deming W S,et al. On a
theory of the vanderwaals adsorption of gases[J]. ]
Am Chem So0c.1940.62(7):1723-1732,

[147] Michal K.Mietek |]. Gas adsorption characterization

Biomolecule separation using large pore mesoporous
SBA-15 as a substrate in high perlormance liquid
chromatography| J|. Chem Commun,2002,(7);752-
T

[57] k=% .8 . E¥E.F AAMLHEAHHFAL-F
AR AR L LT ¥ B HE,2002,36(6):24-
26.

[6] Macquarrie ID J. Jackson ID B. Aminipropylated

of ordered organic-inorganic = nanocompositc
materials [ J ]. Chem Mater. 2001, 13 (10): 3169-
3183.

[15] Ralph G P. Hard and soft acids and bascs| J|. Phys
Inorg Chem.1963.85(22) :3533-3539.

[16] Jeevanandam I'. Klabunde K ]. Tetzler S H.

MCMs as base catalysts: a comparision with
aminopropylated silica | J|. J Chem Soc Chem
Commun, 1997, (18) ;1781-1782.

o Adsorption ol thiophenes out ol hydrocarbons using
[71 Margoless D, Melero ] A, Christiansen S C, et al.

metal impregnated nanocrystalline aluminum oxide
[J1. Micropor Mcsopor Mater. 2005.79(1/2/3) .
101-110,

Dircet synthesis of ordered SBA-15 mesoporous silica
containing sulfonic acid groups[J]. Chem Mater.
2000,12(8):2448-2459,

Direct synthesis of sorption to dibenzothiophene
of organic modificated SAB-15

TAO Xiao-juan' ,DU Xin-zhen*®
(1. Lanzhou Pctroleum Machincery Rescarch Institute, Lanzhou 730050, China;
2. College of Chemistry and Chemical Engincering . Northwest Normal University, Lanzhou 730070, China)

Abstract: Hybrid SBA 15 mesoporous materials with thiol and sullonic acid groups were prepared by
direct synthesis. The samples were characterized by powder x-ray diffraction, elemental analysis, acid-
base titration, etc. The experimental data demonstrate that the samples exhibit well-ordered mesopores
and higher thermal stability. Ag™ can be easily exchanged by SBA-15-SO,T1. And the adsorption
capacity reaches 12, 15 mg/g [or sullide under the conditions that the usage ol adsorption carrier keeps
the same and the initial concentration of DB'T is 4 000 mg/L in the gasoline simulation system composed
of octane and DBT.

Key words: mesoporous malerials;organic modification; dibenzothiophene;ion exchanges;adsorption
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