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Vétliéu mao qudn trung binh MCM-41 dé duoctong hop thanh céng bdng phuong phdp thily nhiét véinguén silic ban déu tirbentonite
Binh Thugn, Viét Nam. Xiic tdc WO, phan tdn trén chdt mang MCM-41 bdng phuong phdp tdm sir dung muéi ammonium paratungstate
hydrate. Vét liéu xiic tdc dugc ddc trung béi cdc phuong phdp nhiéu xa tia X (XRD), tdn xa niing lugng tia X (EDX), hién vi dién tir quét (SEM)
va hién vi dién ti truyén qua (TEM). Hoat tinh xiic tdc duoc khdo sdt trén mdu nhién liéu “mé hinh” chita dibenzothiophene (DBT) va mdu
ddu diesel (DO) thuong phdm. Két qud thir hoat tinh cho thdy hiéu sudt oxy hoa tao thanh sulfoxide (DBT-0,) dat 98,78% va khd ndng tdch

logi luru huynh déi véi mau DO thuong phdm hiéu sudt dat 88,2%.

Tir khéa: Benzothiophene, oxy hda khit luu huynh, xic tdc WO /MCM-41, bentonite.

1. Mé dau

Vatliéu MCM-41 la vat liéu mao quan trung binh trat tuy,
c6 mao quan hinh luc lang véi duong kinh tir 2 - 10nm, dién
tich bé mat tur 700 - 1.500m?/g [1], ¢6 cac vi mao quan trong
cdu tric va dugc iing dung lam chat hap phu hodc chat xic
tac [2]. Do thanh mao quan moéng va su két tinh cia MCM-
41 chi la sy sdp dat déu dan clia cac kénh mao quan, nén
vat liéu nay kém bén thuiy nhiét trong khoang nhiét dé 300
- 400°C, bi gidi han trong nhiéu qua trinh chuyén hoa hiu
0 [3]. D€ khac phuc tinh trang nay cac tam kim loai hoat
dong thuong dugc dua lén khung vat liéu [4].

H.Y.Wu va cong su [5] da téng hgp W-MCM-41 bang
phuong phap thay nhiét. DE dua cac tam hoat déng
wolfram (W) 1én bé mat chdt mang cé thé thuc hién
phuong phép truc ti€p thay thé déng hinh [6, 8] hoac
dua gian ti€p bang phuong phap tdm sau khi da hinh
thanh vat liéu [9]. Hé xuc tac nay da dugc st dung kha
phé bién cho qué trinh chuyén vi anken [10], oxy héa
chon loc cyclopentene to glutaraldehyde [11], dac biét
la phan Ung oxy héa khit luu huynh (ODS) trong nhién
liéu [12]... do wolfram trioxide (WO,) la pha hoat tinh
xUc tac da nang dugc phan tan trén chat mang c6 dién
tich bé mat riéng 16n, cdu trac trat tu, kich thuéc mao
quan 8n dinh [13]. M.Zhang va cong su [6] da nghién clu
téng hgp chat xdc tac W-MCM-41 tur chat 16ng ion cho
qua trinh loai cac hgp chat chida luu huynh... Tuy nhién,
cac tac gid déu st dung nguén tién chat cho qua trinh
téng hgp MCM-41 la tetraethylorthosilicate (TEOS) hoac

tetramethylorthosilicate (TMOS). Day la nguon tinh khiét
rat thuan lgi cho viéc hinh thanh vat liéu MCM-41 do c6
ham lugng monome silicate cao nhung lai la nguén rat
doc hai va dat tién nén rat khé cé thé ing dung nguédn
TEOS cho qua trinh téng hgp trén quy mé I6n. TU thuc té
dé da xuat hién hudng nghién ctu thay thé nguén TEOS
bang cac nguédn chua silic san co6 trong thién nhién nhu
bentonite, cao lanh, hodc tach ra tir vo trau... cé giad thanh
ré va khéng doc hai. Bentonite dugc xu ly véi kiém & nhiét
doé tir 500 - 600°C [14 - 16] c6 thé thu dugc ngudn tién chat
silicate va nhém st dung dé téng hop vat liéu mao quan
trung binh.

Trén cG s& d6, nghién clu nay tién hanh téng hap
vat liéu MCM-41 c6 chiia wolfram st dung bentonite Viét
Nam va buéc dau thir hoat tinh xtc tac cho phan tng oxy
hoa khir DBT trong méau nhién liéu luu huynh va tach loai
[uu huynh trong diesel thuong pham.

Hudng nghién clu nay dugc hoan thanh véi su ho
trg kinh phi t& Quy Khoa hoc va Céng nghé Quéc gia
(Nafosted) M3 s6: 105.99-2015.21.

2. Thuc nghiém
2.1. Nguyén liéu

Cac loai héa chat: mudi ammonium paratungstate
hydrate: (NH,),, x H,(W,0.), x H,0 (M = 3060,46), merk;
acetonitrile (CH,CN); cetyltrimethylammonium bromide

(CTAB); dibenzothiophene dugc cung cap tu Aldrich véi
dé tinh khiét 99%. Dung dich NH, 28%, hydroperoxide

Ngay nhdn bai: 30/6/2016. Ngay phdn bién ddnh gid va sua chita: 1/7 - 23/7/2016. Ngay bai bdo dugc duyét dang: 12/1/2017.
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30% va NaOH c6 xuat x& tU Trung Quéc. Bentonite co
nguén goc tir khoang Di Linh, Viét Nam.

2.2. Quy trinh diéu ché

2.2.1. Tinh ché bentonite

Bentonite sau khi xtly sa bo tach tap tho, dugc khudy
cd theo ty I& 100g bentonite trong 5 lit nudc. H6n hop
dugc khudy trong 24 gid & nhiét d6 phong va dé lang 4
ngay. Sau do6, gan lay phan huyén phu & gitia va sdy kho
& nhiét d6 100°C trong 24 gid. San pham ran thu dugc la
bentonite tinh.

2.2.2. T6ng hap MCM-41 tir nguén khodng bentonite tinh

Nguén silicate st dung cho qua trinh tng hap MCM-
41 dugc tach tur bentonite tinh bang phuong phap kiém
chay: bentonite tinh dugc trén véi NaOH theo ty 1é khoi
luong 1:1,2. H6n hop sau d6 dugc nung & nhiét d6 600°C
trong 3 gid. Sau khi nung hén hgp dugc dé ngudi qua
dém & nhiét d6 phong. Hon hop thu dugc trén véi nudc
theo ty 1& khoi lugng 1:4 va khudy trong 24 gid & nhiét do
phong. Sau dé ly tam tach 1dy phan 16ng st dung lam tién
chat silicate cho qua trinh téng hgp MCM-41.

Quy trinh téng hgp MCM-41 theo phuong phap két
tinh thay nhiét [14] v&i nguén tién chat silicate va chat
dinh hudng cau tric CTAB. Dau tién cho 0,867g CTAB
vao 15ml nudc cat khudy manh cho dén khi CTAB tan
hoan toan tao dung dich trong su6t. Cho tu tir 40ml
silicate va khudy manh trong 30 phut, diéu chinh pH
ctia dung dich CH,COOH trong khodng 9 - 10 [12]. Dung
dich tiép tuc khudy trong 4 gi&d & nhiét d6 phong. Sau
do két tinh thay nhiét trong Autoclave & nhiét d6 100°C
trong 48 gid. Loc rifa san pham thu dugc nhiéu 1an bang
nudc cat, ethanol va sdy kho & 100°C qua dém, sau d6
tién hanh nung & 600°C trong 5 gi¢ thu dugc vat liéu
ran MCM-41.

2.2.3.76ng hop vt liéu xtc tdc WO /MCM-41

Xuc tac WO,/MCM-41 dugc téng hop bang phuong
phap tdm mudi ammonium paratungstate hydrate |én
chat mang MCM-41. Quy trinh dugc thuc hién nhu sau:
cho muéi ammonium paratungstate hydrate vao nudc
khudy 1 gi& cho mudi tan hoan toan. Cho tiép 0,59 MCM-
41 vao dung dich trén va khudy thém 3 gi. D€ ldng hén
hgp khoang 48 gid. Say khé nhe cho héon hgp bay hét
nudc. Nung mau trong 3 gid & 550°C véi toc d6 gia nhiét la
2°C/phut. Xuc tac WO,/MCM-41 thu dugc v6i ham lugng
wolfram la 9% theo khai lugng.

2.2.4.Ddc trung cua vat liéu

Cac dac trung vé cau truc pha cda vat liéu xuc tac
dugc khao sat bang phé nhiéu xa tia X (XRD) do trén may
HUT- PCM D8 Advance (Duc) véi 6ng phat tia Rontgen
bang Cu véi budc song K, = 1,540A; goc quét 26 = 1 -
10° va 10 - 70°véi t6c do quét lan lugt 1a 0,008°/gidy va
0,03°/0,8 gidy. Hinh thai cdu tric bé mat dugc xac dinh
qua anh hién vi dién ti quét (SEM) va hién vi dién ti
truyén qua (TEM) trén kinh hién vi dién t& JEM 1010-
JEOL.Thanh phan nguyén t6 trong vét liéu dugc xac dinh
bang phuong phap phd tan sdc nang lugng tia X (EDX)
va dugc ghi nhan trén thiét bi phan tich EDS JED-2300
Analysis Station. Cac tinh chat dac trung vé bé mét cla
vat liéu sé dugc phan tich bang gian d6 hap phu - giai
hép phu N, dang nhiét tai 77°K da dugc do trén thiét bi
Gemini VII 2390.

2.2.5.0xy héa khtrdibenzothiophene (DBT) trong mau nhién
lieu “mé hinh”

Mau nhién liéu mé hinh chiia 0,0346g DBT pha trong
50ml dung méi acetonitrile (ham lugng luu huynh trong
mau nhién liéu 1a 600ppmw). Hé thi nghiém bao gém:
0,1g xtdc tac; 3ml H,0, va 20ml mau nhién liéu mé hinh
chta DBT trong binh 3 ¢6, hén hgp dugc gia nhiét trong
bé 6n nhiét & 70°C va khudy lién tuc trong 8 gi& [17].
Sau phan tng, ham lugng luu huynh con lai trong mau
nhién liéu mé hinh dugc phan tich trén may sac ky khi két
ndi khéi phé (GC-MS) Agilent 7890/5975C-GC/MSD Vdi
cac diéu kién phan tich: cot phan tich: DB - 5MS, 30m x
0,25mm x 0,25um; buéng hoa hoi mau: 270°C; chia dong
20:1 va téng luu luong dong la 23,2ml/phut. Hiéu suat oxy
héa DBT ctia qué trinh phan ting, c6 thé dua vao dién tich
cla peak DBT trong sac ky d6 ctia mau trudc khi phan tng
va mau sau khi dugc xtr ly véi H,0,.

2.2.6. Qud trinh tdch logi luu huynh trong mau DO thuong
phdm [17]

Hé phan Ung oxy hoa tach loai luu huynh trong mau
DO thuong phdm bao gém: 20ml DO (chdia 0,05% luu
huynh) cho vao binh ciu 3 ¢6 gia nhiét dén 70°C; gilt 6n
dinh nhiét & nhiét dé nay trong 30 phut; sau d6 thém vao
0,19 xuc tac, 2ml H,0, 30% va khudy hon hop lién tuc véi
téc dé 400 vong/phut. Sau 8 gid, tach xic tdc mau DO
dugc hap phu qua cét chia silicagel véi chiéu cao 10cm.
San pham cudi cing dugc xac dinh ham lugng luu huynh
téng theo phuang phéap chuidn ASTM D-1266-13 tai Vién
Ky thuat Xang dau Quan déi.
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3. Két qua va thao luan

3.1. Ddic trung cdu tric cta vat lieu MCM-41 téng hop tor
nguén bentonite

Hinh 1 la két qua nhiéu xa tia X goc 16n ctla mau
bentonite thé (Hinh 1a) c6 thé thdy thanh phan khoang
vat ch( yéu cé trong bentonite 1a montmorillonite
(MMT) va quartz, dac trung béi cac peak nam & goc 20 =
20 - 30°. Tuy nhién, sau khi ti€n hanh nung bentonite véi
kiém & 600°C trong 3 gid thi trén phé clia mau bentonite
sau khi nung khéng ton tai bat ki mét peak nao dac
trung cho cac thanh phan khoang vat vén chd yéu ton
tai trong bentonite ma chi cé cac peak dac trung cho
su ton tai clia cac tinh thé Na,SiO,, CaCO, va diopside
(CaMgsi,0,) (Hinh 1b). Biéu nay cho thay qua trinh nung
bentonite véi NaOH da phan huy hoan toan cac dang
khoang vat va hinh thanh cac hop chat méi la Na,SiO,
va NaAlO, dudi tac dung ctia NaOH.

Khao sat anh hudng cla thoi gian két tinh khac
nhau (6, 12, 24 va 36 gid) dén su hinh thanh cau trac vat
lieu MCM-41, két qua nhiéu xa tia X dugc thé hién trong
Hinh 2.

Két qua nhiéu xa tia X goc nho (26 =0 - 10°) cho thay
déu xuat hién cac peak d, j & goc 26 tur 2,2 - 2,4°. Day
la cdc peak dac trung cho su hinh thanh vat liéu mao
quan trung binh MCM-41. V6i thai gian U trong khodng
6 va 12 gid chixuét hién peak d, & cudng do6 tuong doi
thap chiing té vat liéu MCM-41 hinh thanh nhung c6 d6
trat tu thap do thai gian két tinh ngan chua da dé cac
chudi silic két tinh hoan toan 1én trén cac mixen dugc
tao thanh tir chat dinh hudng cau trac, do d6 cac éng
mao quan chua két tinh trat tu véi nhau. Véi thai gian
U 36 giG o su xuat hién cla peak d,,, (20 =4,2°) vad,
(206 = 5,1°). Tuy nhién, 2 peak nay cé cudng do nho va
khong r6 rang, diéu nay cho thay kéo dai thai gian két
tinh thay nhiét cac chuébi silic & bam hoan toan 1én trén
cac mixen cua chat dinh hudng cdu tric va su két bam
nay tiép tuc xdy ra trong mai trudng dang nhiét va tang
ap lam can trd su két tinh ctia cac 6ng vi mao quan. Cac
peak rd rang dugc nhan thay déi vai mau két tinh trong
24 gid (Hinh 2a).

Hinh 3 la gian d6 nhiéu xa tia X cta cac mau MCM-
41 dugc hinh thanh véi cac nhiét d6 nung khac nhau:
550°C, 600°C va 650°C vai thai gian két tinh si dung
trong 24 giG.

Két qua XRD (Hinh 3) cho thay ca 3 mau vat liéu déu
xuat hién peak (d, ) dac trung cho vat liéu mao quan
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Hinh 1. Gidn d6 nhiéu xa tia X gdc ldn: (a) Bentonite thd ban ddu;
(b) Bentonite sau khi nung véi NaOH
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Hinh 2. Gidn d6 XRD cia MCM-41 vdi cdc thoi gian gia héa khdc nhau:
(a) 6 gio;: (b) 12 gic; (c) 36 gio; (d) 24 gicr
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Hinh 3. Gidn d6 X-ray ciia cdc mau MCM-41 véi cdc nhiét dg nung khdc nhau:
(a) 550°C; (b) 650°Cva (c) 600°C
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Bang 1. Khoding cdch giiia cdc thong s6 mang trung binh. So véi mau c6 nhiét d6 nung & 550°C, thi mau

Mau do(A°) dyo(A°) dyeolA%)  a,(A°)  cps MCM-600 va MCM-650 tuang Ung véi nhiét dé nung 600

MCM-41 3965 22,63 19,70 4579 = 2105 va 650°C cho thay co su xuat hién cla 3 peak dac trung

WO,/ MCM-41 37,22 22,22 - 43,7 783 d,, d,,, va d, , trong d6 peak d, , dac trung cho vat liéu

mao quan trung binh c6 cudng dé cao, hinh dang can doi,

o dinh peak nhon. Tuy nhién, & mau MCM-600 c6 peak (110)

2000/ (100 Gia trf dyoo: va (200) dac trung cho muc do trat ty thi c6 dinh rd va
MCM -41: 39,65

WO,/MCM-41:37,22 nhon hon so véi mau MCM-650.

2500+

1500+
' 3.2. Ddc trung cdu tric cda vat liéu xic tdc WO, /MCM-41

1000+

Cudng do (cps)

Gian dé XRD géc nho (Hinh 4) cia mau MCM-41 va
mau tdm WO,/MCM-41 cho thdy trén mau WO,/MCM-41
c6 cudng dé cla peak (100) gidam rat manh, 2 peak (110)

500

! ; r r r T T ; ] va (200) bién mat hoan toan. Diéu dé cé thé cho rdng cac
1 2 3 4 5 6 7 8 9 10 _ . . .

26 (do) cum oxide WO, hinh thanh sau qua trinh tam va nung

Hinh 4. Gidn d6 XRD goc hep cia: (a) WO JMCM-41; (b) MCM-41 da che phu cac 16 x6p cla chat mang MCM-41. Ngoai ra,

thong s6 té€ bao mang clla mau tdm clng gidm di so véi

mau MCM-41, gia tri ao clla mau tdm 1a 42,98A°, nhoé han

-1 5o v&i mau MCM-41 la 45,79A°. Théng sé té bao mang cla

mau tdm gidm di. K&t qua cac thdng s6 mang ti XRD dugc

thé hién trong Bang 1, c6 thé do cac cum oxide WO, ndm
trong mao quan clia chat mang va & phuong phap téng

Cuong do (cps)

wo. hogp mau tam cé thém mot giai doan nung thi 2 tai nhiét

i

d6 cao khién cho thanh mao quan cia chat mang bi co lai.

v
. WWWWN%MWWWWW V@i gidn d6 XRD goc rong ctia mau tam W 1én chat

T T
- -

26 (do) : mang MCM-41 (Hinh 5) c6 thé thay rat r6 cac peak dac
Hinh 5. Gidn d6 XRD gdc réng cia mdu tdm WO /MCM-41 trung cho cac tinh thé WO, don ta phl trén bé mat
chat mang.

Anh SEM ctia m&u WO,/MCM-41 (Hinh 6) cho thay
cac hat nhd sdp x€p 16n xon, khéng 6n dinh, co cum,
két dinh v&i nhau bao boc xung quanh cac cum tinh thé
oxide WO, dang don ta c6 kich thugc kha I6n. Nhu vay
anh SEM clia mau phu hop véi két qua dugc chira trong
phé XRD gdéc nhé.

Anh TEM ctia mdu WO,/MCM-41 (Hinh 7) cho thay
mau MCM-41 sau khi dugc td&m mudi ammonium
paratungstate hydrate va nung lai lan tha 2 van git dugc
cdu triic mao quan trung binh, thé hién & hinh &nh cla cac
6ng mao quan song song vaGi nhau xuat hién trén nhing
vling sang ctia anh. Nhiing vung t6i che phu trén mau la
do sy can trg ctia I6p WO, phu lén trén vat liéu.

Phé EDX dugc ghi nhan tai 4 diém khac nhau trén
mau vat liéu WO,/MCM-41 (Hinh 8). Két qua cho thay tai
4 diém, ham lugng W phan tan trén chat mang vai 4,59%
nguyén t, ching td W da phan tan lén vat liéu MCM-41
va chuyén thanh wolfram oxide trong qua trinh nung.

Hinh 6. Két qud do SEM cia WO /MCM-41
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Hinh 7. Ainh TEM cia vt liéu xiic tdc

Bdng 2. Thanh phdn nguyén t6 trung binh cda mdu WO /MCM-T’

. Tylé khéilugng Ty lé nguyén ti
Nguyén to (%) (%)
0} 47,05 76,42
Al 1,15 1,11
Si 19,33 17,89
W 32,47 4,59

f 40pm ’

Hinh 8. Phd EDX ctia vat liéu xtic tdc wo/mMcm-41

Electron Image 1

C6 thé nhan thidy su xuat hién peak clia nguyén t6é
carbon trén phé d6 do qua trinh boc mau trong phép do
EDX.

3.3. Bdnh gid hoat tinh xic tdc trong phadn iuing tdch loai

luu huynh trong nhién liéu

3.3.1. Phdn ting oxy héa khir DBT trong mau nhién liéu mé hinh
Dé danh gia kha nang oxy hoa tach loai cac hop chat

di vong thom chda luu huynh trén vat liéu xudc tac téng
hap, xtc tic WO,/MCM-41 dugc tién hanh khao sét kha
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Hinh 9. Két qud phdn tich GC-MS. (a): Mdu DBT trudc xi Iy; (b): Mdu DBT sau khi xtr ly
béng xiic tdc (1) Sdc ky d6 GC-MS cia DBT; (2) Sdic ky d6 GC-MS cia DBTO,

nang oxy héa DBT trong mau nhién liéu “mo hinh” véi su
c6 mét ca tdc nhan oxy héa H,0,. Sau khi tién hanh phan
Ung, mau dugc ly tam tach loai xuc tac va phan tich san
pham trén thiét bi GC-MS dé xac dinh su c6 mat cla cac
hap chét sulfone va sulfoxide. Két qua phan tich dugc thé
hién trong Hinh 9.

Két qua oxy hoéa khir luu huynh trén xdc tac WO,/
MCM-41 cho thay chi ton tai 1 peak dac trung cho DBT
sulfone tai thoi diém 29,5 phut (Hinh 9b) va DBT con lai
sau phan ung khong dang ké tai thai gian luu 26 phut.
Diéu nay cho thdy DBT da bi oxy héa va gan nhu chuyén
hda thanh san pham DBT-O,. Véi hiéu suat chuyén hoa
thu dugc la 98,78% theo khaéi lugng.
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Bding 3. Két qud ham luong luu huynh téng cia cdc mdu ddu DO
khdo sdt theo ham lugng tdc nhan oxy héa khdc nhau

Mau Vi o, (ml) | w"':l:;r"‘:“-’(";gg g Higusudt (%)
DO ban dau 00 500 00

Mau 1 30 125 75,0

Mau 2 35 103 794

Mau3 40 99 80,2

Bdng 4. Két qud ham higng luu huynh téng cta cdc méu dédu DO khdo sdt theo thoi gian phdn ing

x L Thoigian Hamluongluu  Hiéusuat
Mau Ky hiéu (gig) huynh'(n?g/n (%)
Mau0 DO ban déu 0 500 0
Mau 4 DO5 5 252 496
Mau 5 DO 10 10 103 79,4
Mau 6 DO 15 15 63 87,4
Mau 7 DO 20 20 59 882

Hiéu suat (%)

100 -
80
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40
20
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I I I 1
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Hinh 10. Anh huéng cia thoi gian t6i hiéu sudt phan ting tdch loai huu hugnh trong DO thutgng phdm

3.3.2 Phan ting tdch loai luu huynh déi véi méu diesel thuong phdm

Sau khi ti€n hanh oxy héa DBT trén mau xuc tac téng hop, mau
diesel thuong phdm chiia 0,05% luu huynh (500ppmw) dugc tién
hanh tach loai cac hgp chat chia luu huynh st dung xuc tac WO,/
MCM-41 va khao sat v6i cac lugng tac nhan oxy héa H,0, khac nhau.

Mau DO sau phan ting sé dugc hap phu lai qua cét hap phu chia
silicagel d€ loai cac san pham oxy hoa sulfone, sulfoxide va xac dinh
ham lugng luu huynh téng theo tiéu chuan ASTM D 1266. Két qua
dugc thé hién trong Bang 3.

Khi téng thé tich H,0, tir 3ml [én 3,5ml thi ham lugng luu huynh
con lai trong mau gidm dang ké tir 125mg/l xuéng 103mg/I, tuy nhién
khi téng tiép ham lugng H,0, 1én 4ml thi ham lugng luu huynh gidm
khéng dang ké tir 103mg/l xuéng 99mg/I va hiéu suat thay déi khéng
dang ké.

T két qua khao sat anh hudng cua thdi gian dén hiéu suat phan
Ung (Bang 4) cho thdy, véi thdi gian t6i uu dé thuc hién phén tng la

20 gid khi do6 hiéu suat dat dugc 88,2%. Hinh
10 cho thdy hiéu suat phan tng tang nhanh khi
tang thoi gian ti 5 1én dén 10 gid. Tuy nhién khi
ti€p tuc tang thai gian thi hiéu suat phan tng
tang cham va c6 xu huéng khéng tang. Sau 20
gid phan Ung, ham lugng luu huynh trong DO
chi con 59mgL". V&i két qua nay budc dau dap
ung dugc ham lugng luu huynh trong DO theo
tiéu chudn EURO 4.

4. Két luan

Chat mang vat liéu mao quan trung binh
MCM-41 da dugc téng hop thanh cong tu
bentonite Viét Nam. Xuc tac wolfram trioxide
mang trén MCM-41 da dugc téng hop va s
dung cho qua trinh oxy hoéa khtr luu huynh
(ODS) trong mau nhién liéu “mé hinh” va mau
diesel (DO) thuong pham. Pha hoat tinh WO,
dugc phan tan trén chat mang MCM-41 véi két
qua phan tich XRD, SEM, TEM va EDX cho thdy
pha hoat tinh WO, dugc phan tan trén bé mat
chdt mang va khi phan tan cau trac luc lang
van dugc duy tri.

Budc dau khao sat so bd kha nang oxy hoa
khir dibenzothiophene cho hiéu suat oxy hoa
tao thanh sulfoxide (DBT-0,) dat 98,78%. Qua
trinh oxy hoa tach loai cac hgp chat luu huynh
trong diesel thuong pham cho hiéu suat 88,2%
phdn Ung thuc hién trong 20 gid & nhiét do
70°C véi tac nhan oxy héa H,0.,.
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Preparation of MCM-41 supported WO, catalyst and ifs
performance in oxidative desulfurisation

Summary
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“Hue College of Sciences, Hue University
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The mesoporous material MCM-41 has been successfully synthesised by hydrothermal method using silica sources extracted
from Vietnamese bentonite and cetyltrimethyl ammonium bromide (CTAB) as template. WO, catalyst dispersed on support of MCM-
41 by impregnation method withammonium paratungstate hydrate. The catalytic materials were characterised by X-ray diffraction
(XRD), energy dispersive X-ray spectroscopy (EDX), scanning electron microscopy (SEM) and transmission electron microscopy (TEM).
The catalytic activity was investigated by oxidative desulfurisation reaction on model fuel oil containing dibenzothiophene (DBT),
and commercial diesel. The results showed that with W0 /MCM-41 catalyst, the oxidation of DBT to sulfoxide (DBT-0,) achieved
98.78% and the removal of commercial diesel 88.2%.

Key words: Benzothiophene, oxidative desulfurisation, WO /MCM-41, bentonite.
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