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TOM TAT

Vat ligu MCM-41 chiza wolfram duwoc tong hep tir nguon khoang sét bentonite Binh Thugn.
Vat liéu tong hop diroc phan tich bang cdc dac trung nhiéu xa tia X (XRD), phé hong ngogi
Fourier (FT-IR), hdp phu - gidi hdp phu nito, , phé tan xa ndang lwong tia X (EDX), dnh
chup qua kinh hién vi dién tir quét (SEM), anh chup qua kinh hién vi dién tir truyen qua
(TEM). Két qua cho thay vdt liéu W/MCM-41 téng hop duwoc ¢6 cdu trdc mao qudn trung
binh dang luc ling déu dan, véi sw phan tan cia wolfram trén bé mat.. Vat ligu W/MCM-41
¢6 hoat tinh xdc tac tot doi véi phan ing tach logi dibenzothiophene trong nhién lidu ¢ diéu
kign ,,mém*. Hiéu suat desulfur héa dat 97-98% trén xic tac MCM-41 c6 chira 9%
wolfram ¢ 70°C, trong pha léng sau 5 gio phan ng.

T khéa: bentonite Binh Thudn, desulfur héa,MCM-41 chiza wolfram.

1. MO PAU

Ning lugng va méi truong 12 hai chi dé chinh dang dugc quan tdm hién nay. Cho dén
nay, nhién li¢u hoa thach van 1a nguon chinh duoc sir dung dé san xuét nang lugng trén thé gioi,
thé nhung dé dap ung yéu ciu vé mai trudng, yéu ciu chat lugng nhién liéu ngay cang duoc
kiém soat chat ché.Luu huynh (S) 1a nguyén t pho bién trong dau tho, ham lugng luu huynh 1a
mot chi tiéu quan trong dé danh gia chat lugng dau thd. Luu huynh trong nguyén ligu dau mo c6
thé 1am giam nhanh hiéu qua xuc tac trong qua trinh ché bién bai né tao ra cac hop chit bén voi
pha hoat dong lam mét hoat tinh xdc tac. Mt khac, Iuu huynh oxide (SO,) thai ra tir qua trinh
dét chay céac hop chét Iuu huynh trong nhién li¢u da trg thanh mot trong nhiing van dé nghiém
trong vé moi trudng trén thé gisi. Theo quy dinh cia Chau Au va My, ham luong luu huynh
trong nhién liéu xang dau va diesel,lan lugtkhong dwgc vuot qua 10 va 15 ppm [2]. Tuy nhién
hau hét cac nudc dang phat trién van sir dung nhién liéu diesel thuong mai véi ham luong luu
huynh 1én dén 500 ppm [4].
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Coéng nghé dung hydro khir lvu huynh (HDS) dang sir dung phd bién trong cong nghiép
ché bién dau mé nham 1am giam ham luong luu huynh trong nhién lidu, song khong dap tng
dugc muce do khir sau luu huynh ddi véicac hop chat chira di vong ciia luu huynh nhu thiophen
(TP), dibenzothiophene (DBT) va dac biét la cac 4,6-dialkyl-DBT... Ngoai ra, qua trinh HDS
doi hoi tiéu thy nang luong Ién, tiéu tén ngudn hydro 16n, giam tri s6 octane cua xing [9]. Dé
dap g cac quy dinh nghiém ngit hon vé mirc @6 luu huynh trong nhién liéu va khac phuc han
ché ciia qué trinh HDS, viéc phat trién mot phuong phap dé khir sau luu huynh trong nhién liéu
nhan duoc sy chi y nhiéu tir cac nha nghién ciru. Pang quan tim nhét laqua trinh tach loai luu
huynh bang phan &ing oxy héa (ODS) céac hop chat di vong chira Iuu huynh bén trong nhién liéu.
Qua trinh nay dua trén co s& mat do electron cao trén nguyén tir lvu huynh hoa tri thap c6
théchuyén thanh cac sulfoxide hodc sulfone 1a cac hop chat trong d6 luu huynh cé héa tri cao
hon va tinh phan cuc cao hon, nhd vay dé dang duoc tach loai khoi nhién ligu [6].X(c tac cho
qua trinh c6 pha hoat dong 1a céac ion kim loai, duoc ché tao dudi dang vat liéu rin bang cach
gan 1én cac chat mang x6p c6 dién tich bé mat Ion [1]. Bai bao nay trinh bay mot sé két qua
nghién ctu cua ching toi vé tong hop vat lieu MCM-41 chira wolfram c¢6 kha ning tach loai luu
huynh trong nhién ligutir nguon khoang sét bentonite ty nhién sin c6 ¢ Viét Nam.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Téng hep vit liéu
2.1.1. Tong hop vat liéu MCM-41 tir ngudn bentonite Binh Thuan
- Tinh ché bentonite Binh Thuin

Ngudn bentonite mua tir Cong ty C6 phan khoang san Minh Ha, tinhBinh Thuan va
duoc tinh ché theo quy trinh md ta trong tai liéu [3]:1ay 100 g bentonite thd cho vao binh c
chtra sdn 5 lit nuwoc cat, khudy lién tuc trong 24 gio, sau d6 dé lang hdn hop trong 4 ngay, gan
Iy phan dich dat sét, loai bo phan rac nhe ¢ trén va I6p bun ning phia dudi. Lai cho ngap nuéc
cat vao va khudy déu, loc qua gidy loc tim, bay hoi nuéc va siy khd ¢ 100°C, thu dugc
bentonite da tinh ché.

- Téng hep vat lieu MCM-41

Qué trinh tao huyén phu natri silicate tir bentonite dugc thyuc hién theo phuong phap
kiém chay dugc md ta trong tai liéu diéu ché MCM-41 tir bentonite Algerian [1]. Tién hanh
kiém chay bang cach tron bentonite voi NaOH; ty 1& khdi lugng lan luot 1 1: 1,2. Nung hdn
hop & 600°C trong 1 gio. Khéi nung chay dwoc 1am nguodi qua dém & nhiét do phong. Khoi
bentonite sau nung dugc tron vai nudc cat theo ty 1& khdi luong 1: 4 va khudy 24 gio & nhiét do
phong.Huyén phu thu duoc sau khi khudy dugc ly tdm, loc rira loai bo phan cin va duoc sir
dung 1am nguon tién chat silicate cho qua trinh tong hop vat ligu MCM-41.
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Quy trinh tong hop MCM-41 tir huyén phu natri silicate bang phuong phéap sol — gel
duoc tién hanh theo tai liéu [1]. Theo quy trinh ndy, cho 0,867 g chat hoat dong bé mat
cethyltrimethyl ammonium bromide (CTAB); 15 mL nuéc; 0,75 g (0,8 mL) dung dich NH,OH
va 40 mL huyén phu bentonite vao céc thily tinh, khudy hdn hop trén trong thoi gian 4 gio tai
nhiét d6 thuong, diéu chinh pH cua hdn hop vé khoang 9-10 bang acid acetic. Sau d6, cho hdn
hop vira khuay xong vao binh teflon, qué trinh 1am gia dién ra & 100°C trong céc khoang thoi
gian t khac nhau (vai t lan luot 1a 12 gio; 24 gid; 36 gid). Loc mau, rira sach mau nhiéu lan bang
nudc cat, tiép theo nung mau & nhiét @6 T (vé6i T lan luot 1a 550 °C, 600 °C va 650°C) trong 8
gid vai toe do nang nhiét 2°C/phut.

2.1.2. Téng hop vat lieu W/MCM-41

Quy trinh tong hop vat lieu W/MCM-41 theo phuong phéap tam dugc tién hanh theo mo
ta trong tai liéu [7]. Theo quy trinh nay, cho a gam natri tungstate dihydrate (Na,W0O,.2H,0)
vao nuéc, khudy 1 gio cho mudi tan hoan toan. Cho tiép 0,5 gam MCM-41 vao dung dich trén
va khudy thém 3 gio. Dé lang hdn hop khoang 48 gid,sdy kho nhe cho hdn hop bay hét nudc.
Nung mau trong 3 gio & 600°C véi téc do gia nhiét 1a 2 °C/phat. Cac mau MCM-41 tam
wolfram c6 ham luong lan luot 12 3, 5, 7 va 9% so véi khdi luong MCM-41.

2.2. Pac trung vat li¢u

Céc san pham dugc dic trung bang gian do nhidu xa tia X (XRD) do trén may D8
Avance Bruker (Ptrc), phd hdng ngoai (IR) do trén may Shimadzu IR Prestige-21(Nhat), anh
chup qua kinh hién vi dién tr quét (SEM) do trén may Hitachi S4800 (Nhat), anh chup qua kinh
hién vi dién tir truyén qua (TEM) do trén may Jeol 1010 (Nhat), gian d6 phan tich nhiét-khdi
lwong vi sai (TG-DTA) do trén may Labsys TG SETARAM (My¥), gian dd dang nhiét hip phu -
khir hap phu vat Iy nito do trén may Micromeritics Tristar 3000 (M).

2.3. Phan @ng desulfur héa khir lwu huynh

Phan tng desulfur héa khir luu huynh dugc tién hanh trén miu nhién liéu pha ché
dudidang md hinh phong theo thanh phan diessel c6 chia 660 ppmS (3800 ppm DBT trong n-
hexane) voi xlc tac xX%W/MCM-41 tong hop dugc. Phan imgdugc tién hanh trong binh cau 2
¢ 6 gin sinh han hdi lwu. Cho 100 mg vat lidu xdc tac vao binh cau, tiép d6 thém 20 mL
acetonitrile va 40 mL mau nhién liéu cé chira 660ppmS, 6n dinh dén nhiét d6 thich hop,tiép tuc
nho tur tir tirng giot H,0, (30%) vao hé phan ung. Sau khi phan &ng dat thoi gian thich hop, pha
hitu co c6 chira hdn hop chat dugcdinh tinh trén GC-MS Agilent7890/5975C-GC/MSD, diéu
kién phan tich GC-MS la: cot DB-5MS, 30 m x 0,25 mm x 0,25 pm; thé tich bom mau 1a 2pL;
bom mau chia dong 100:1; nhiét d6 budng hoa hoi mau 270°C; chwong trinh nhiét d6 10: 100°C,
tbc d6 gia nhiét 10°C/phat dén250°C, gitr trong 10 phat.Hdn hop duoc dinh lwong trén HPLC
Series 20A va cac phu kién di kém cia hang Shimadzu, Nhat Ban véi cac diéu kién phan tich:
cot sic ky pha dao X-Bridge C18 (25 cm x 4 mm x 5 pm), Waters, Ireland, pha dong:
Acetonitrile : Nudc = 70 : 30, detector UV dit & bude song 315 nm (ddi véi dibenzothiophene);
285 nm (ddi voi benzothiophene) va 215 nm (ddi véi thiophene), téc do dong: 1,5 mL/phiit, thé
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tich bom mu: 10 pl. Nong d6 dibenzothiophene trong hdn hop trudce va sau phan tmg dugc xac
dinh dua trén co sé dinh lugng bﬁng chit ndi chuan.

3. KET QUA VA THAO LUAN
3.1. Téng hep vat liéu
3.1.1. Tinh ché bentonite tho

Hiéu suat trung binh cua qué trinh tinh ché bentonite 1a 45,5%. Theo cong bé cua cong
ty C6 phan khoang san Minh Ha, ham lugng montmorrillonite trong thwong pham bentonite 1a
49 — 51%.

Thanh phan pha ciia bentonite da tinh ché dwoc xac dinh thdng qua gian dd nhidu xa tia
X duoc trinh bay trén hinh 1. Tur gian d6 XRD cua bentonite da tinh ché, c6 thé nhan thay
bentonite da tinh ché khong chi chira montmorrillonite, ma con c6 mot thanh phan cau tric khac
la quarzt.

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample Bent

g 8
3303

Lin (Cps)

Hinh 1.Gian d5 XRD cua bentonite di tinh ché.

3.1.2. Céc yéu t6 anh huong dén qua trinh tong hop MCM-41
a. Anh huéng nhiét d9 nung vat ligu MCM-41

San pham qua trinh tao huyén phd natri silicate tir bentonite thuc hién theo phwong
phép kiém chay dugc ching t6i tiép tuc tong hop MCM-41. Két qua gian ¢6 XRD khi nhiét do
nung thay ddi duoc thé hién & hinh 2.
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Hinh 2. Gian dd XRD cua cac mau thu duoc khi nung ¢ nhiét d6 khac nhau.

Ba mau MCM-41 thu duoc & nhiét do nung khac nhau ky hiéu tuong ung 1a 550-MCM,
600-MCM va 650-MCM. Dua vao két qua XRD trén hinh 2, cho thiy gian d6 cua ca 3 mau déu
Xuit hién peak (100) dic trung cho vat liéu mao quan trung binh. So véi mau 550-MCM thi 2
mau 600-MCM va 650-MCM cé day du 3 peak dic trung (100), (110), (200), trong d6 peak
(100) didc trung cho vat liégu mao quan trung binh ¢6 hinh dang can ddi, dinh nhon, cuong do
cao. Tuy nhién, gian d6 caa mau 600-MCM co peak (110) va (210) dic trung cho mirc do trat ty
¢6 dinh rd va nhon hon so véi mau 650-MCM, chieng t6 mau 600-MCM cd cau tric mao quan
déu dan hon. Nhu vay, nhiét ¢ qua trinh nung anh huong rat 16n dén céu trdc vat liéu, nhiét do
nung mau duoc lya chon 13 600°C cho céc khao sét tiép theo. Thong s6 vé khoang cach giita cac
mit phan xa va thdng s6 té bao mang tinh toan dugc tir gia tri digo duwoc dua ra & bang 1.

Bdng 1.Anh huong cua nhiét ¢ nung dén khoang cach giira cac 6 mang trong cac mau

Tén mau d1oo(Ao) d110(A0) dzoo(Ao) ao(Ao) Cu(‘mg do (CpS)
550-MCM 43,29 - - - 720
600-MCM 39,65 22,63 19,70 45,79 2105
650-MCM 39,50 22,21 19,48 45,61 1680

b. Anh hwéng cia théi gian gia héa

Gian dd XRD cuaa cac mau duoc xu ly véi khoang thoi gian gia hoa khac nhau (ky hiéu
tuong tng 1a 12-MCM, 24-MCM va 36-MCM) thé hién trén hinh 3.Gian d6 cia c4c mau déu cé
3 peak nhiéu xa dic trung tai mat nhiéu xa (100) dic trung cho vat liéu mao quan trung binh
(MQTB), 2 mat nhiéu xa (110) va (200) dic trung cho d6 trat tu cua ciu tric. Tuy nhién, 2 mau
24-MCM va 36-MCM c6 peak (100) can déi, dinh nhon, cudng do cao hon miu 12-MCM.
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Hinh 3. Gian d6 XRD cua c4c mau thu dugc twong tng véi thoi gian gia hoa khac nhau

Theo bang 2, ta thdy thong s6 6 mang co sé (ap) ciia cac mau khao séat khong cd su khac
biét nhau 1am. Tuy nhién, & mau 24-MCM, cudng do peak (100) khé cao, chung to ty phan mao
quan trung binh cia mau nay cao hon so v4i 2 mau 12-MCM va 36-MCM. Vi vay, ching toi
quyét dinh chon diéu kién thoi gian gia hoa 1a 24 gio dé tong hop cac mau tiép theo.

Bang 2. Anh huong cua thoi gian gia héa dén khodng céch giira cac 6 mang trong cac mau

Tén mau d1oo(Ao) d110(A0) dzoo(Ao) ao(Ao) Cuéng do (CpS)
12-MCM 39,25 22,13 19,41 45,33 720
24-MCM 39,65 22,63 19,70 45,79 2105
36-MCM 39,50 22,21 19,48 45,61 1680

Sau céc thi nghiém nay, nhiét do nung dugc chon la 550°C, thoi gian gia hoa la 24 gio.

3.1.3. Pic trung vat liéu MCM-41 va W/MCM-41

Gian d6 nhiéu xa tia X (XRD):

2500 - (I): MCM-41
(I): WIMCM-41

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - W-MCM (wide angle)
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Hinh 4.Gian d6 XRD trong khoang géc nho cua mau Hinh 5.Gian @5 XRD trong khoang goc l6n ciia
MCM-41 (1) va W/MCM-41 (11). mMauW/MCM-41,
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Két qua ghi gian d6 XRD trong khoang géc nho (hinh 4) cho thdy miu vat ligu
W/MCM-41 ¢6 cudng d6 cia peak (100) giam rat manh, 2 peak (110) va (200) bién mat hoan
toan. Diéu d6 thé hién rang cac cum oxide WO; hinh thanh sau qué trinh tim va nung da lam sai
léch ciu tric cua chat mang MCM-41. Ngoai ra, théng sé té bao mang cia mau W/MCM-41
cling giam di so voi mau MCM-41, gia tri a, cua mau la 42,98 A°, nho hon so véi mau MCM-41
1a 45,79 A°. Thong sé té bao mang cua mau vat lisu W/MCM-41-giam di do su c6 mit cua cac
cum oxide WO; trong mao quan ciia chit mang va giai doan nung phan huy natri tungstate
dihydratetai nhiét do cao ciing c6 thé khién cho thanh mao quan cua chat mang bi co lai. Ngoai
ra, gian d6 XRD trong khoang gdc Ién thé hién trén hinh 5 ciia mau vat lisgu W/MCM-41 ciing
cho thdy cac peak rd nét dic trung cho céc tinh thé WO, don ta. Nhu vay, sau qud trinh tim
mudi wolfram I&n chat mang MCM-41 va nung vat liéu sau khi tim thi wolfram ton tai trén vat
liéu dudi dang WO; don ta.

Puong ding nhiét hip phu - khir hip phu vit ly nito:

Két qua do hap phu - khtr hdp phu N, dugc thé hién hinh 6 cho thdy rang, duong dang
nhiét hap phu - khir hap phu N, cia mau Si-MCM-41 ¢6 dang dudng dang nhiét hip phu loai IV
theo su phan loai cua IUPAC véi sy phan b kich thudc mao quan trong khoang hep, dic trung
cho vat liéu mao quan trung binh.
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Hinh 6. Buong cong hap phu - giai hdp phu Npva duong phan bé kich thuéc mao quan cua
miu MCM-41 (1), W/MCM-41 (I1)

Déi voi mau vat lieu MCM-41(1), su ngung tu mao quan xay ra rd rang trong khoang ap
suit twong dbi (P/Po) tir 0,3 dén gan 0,5. Mién tré giira cac duong diang nhiét ¢ khe ha kha 16n,
c6 thé 1a do sy hinh thanh hé mao quan giita cac hat, nguyén nhén 1a do nguén silic ban dau
khéng duoc tinh khiét. Con voi mau vat lisu W/IMCM-41(11) mién tré dudng hip phu va giai
hip phu trong khoang &p suit (P/P°) twong dbi & trong khoang 0,4 - 0,9, Tir két qua hap phu, cho
thay dién tich bé mat BET tir 818 m?/g cua vat ligu MCM-41 giam xudng con 255 m?/g & vat
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lieu W/MCM-41 ¢6 tim mudi wolfram, do d6 c6 kha ning oxide wolfram di c6 mit trong long
mao quan chat mang MCM-41. Vat lieuW/MCM-41 van giit duoc ciu trdc cau tric mao quan
trung binh tuy kich thuéc mang da bi sai léch. Puong cong phan bd kich thuéc mao quan cho
thiy duong kinh mao quan khong con sic nhon ma di bi tl, ching t6 cau tric khong con do
ddng déu cao. Mit khac, duong kinh mao quan ting Ién, tir 56 A° trong chit mang MCM-41
tang 1én thanh 61 A° trong vat lisu W/MCM-41. Nguyén nhan I1a do nguyén tir W ¢6 kich thudc
I6n nén khi di vao trong long mao quan lam cho mao quan bi gién rong ra.

Pho hong ngoai (IR):
Két qua ghi phd hong ngoai cua 2 mau vat lieu MCM-41 va W/MCM-41 thé hién ¢

hinh 7.
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Hinh 7. Phd IR cia MCM-41 (1) va W/MCM-41 (1)

Phé IR cia mau vat lisu MCM-41 (1)cé cac dai hap thu & 1232 cm™tuong ung véi dao
dong batdbi xung nhom Si-O-Si [10]; dao dong bat ddi xingcua lién két Si-O ¢ 1111 cm’
'duocdich chuyén dén 1089 cm™ sau khi nung, thé hién su hinh thanh cau tric MCM-41. Peak
tai 802 cm™ va 798 cm™ duoc gan cho dao dong d6i xtng cua lién két Si-O-Si va cac dao dong
ctia SiO, tir dién, peak tai 468 cm™ ung véi cac dao dong bién dang cua Si-O-Si [5]. Tt ca cac
peak nayla dic trungcua pha mao quan silica [10]. Phé IR cua vt liéu W/MCM-41van cé céc
peak dic trung cua chat mang MCM-41, ching to vat liéu nén sau khi tim mudi wolfram van
giit duoc bo khung cau tric MCM-41. Ngoai ra, vat lieu W/MCM-41 c6 peak 963 cm™ chi ra su
t6n tai lién két Si — O — W [8] gitra wolfram véi chit mang MCM-41.

Phé tan xa ning lweng tia X (EDX):

Thanh phan nguyén té trén bé mat caa mau MCM-41 tong hop tir bentonite xac dinh
bang phé EDX duoc dua ra & bang 3, cho thay vat lisu MCM-41 téng hop tir ngudn bentonite
c6 thanh phan chu yéu I1a nguyén té Si va O, hai thanh phan chinh dic trung cho ciu tao thanh
mao quan vo dinh hinh SiO, cua vat liéu. Su c6 mat cua Al trong vat liéu tong hop duoc tir
bentonite chung to rang trong qua trinh kiém chay dé 1y ngudn silicate thi ca Al va Si déu tach
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ra, va co thé cac nguyén tir Al da thay thé mot phan cac nguyén tir Si trong qua trinh tong hop
vt liéu. Sy c6 mat cia wolfram khong xac dinh duoc bang phuong phap nay.

Bdng 3.Thanh phan c4c nguyén té trén bé mat cua vat lisu MCM-41

STT Nguyén tb Phén tram (%) trén bé mat MCM-41
Mau 1 Mau 2 Mau 3
1 Si 32,01 37,21 37,18
2 o] 51,87 51,32 51,07
3 Al 2,42 2,62 2,74
4 Na 1,47 1,82 1,58

Anhhién vi dién tir quét (SEM) va anh hién vi dién tir truyén qua (TEM)

Tur két qua anh SEM cua mau MCM-41 cho thiy ring miu cé dang hinh ciu, cac hat c6
kich thudc trong khoang 70 — 100 nm, hinh dang va kich thuéc hat twong ddi dong déu.

Hinh 8.Anh SEM (1) va anh TEM (I1) ciaa MCM-41 téng hop tir bentonite Thuan Hai

Hinh anh TEM cua chat mang nhin tir mat (100) (nhin tir trén xuéng) hinh 6 cho thay
mit cat ngang 1a nhiing hinh luc giac déu co kich thuéc mao quan déu dan, khi quan sat & mat
(110) nhin tir mat bén cho thay chat mang Si-MCM-41 ¢6 hinh éng song song. Nhu vay, chat
mang Si-MCM-41 tong hop dugc c6 ciu tric mao quan trung binh dang luc ling déu dan véi do
trat tu cao, kich thuéc mao quan rat dong déu.

3.1.4. Phan ung desulfur héa khtr luu huynh

Phan tng oxy héa khir dibenzothiophene trén hé xdc tic W/MCM-41 véi chat oxy héa
1a H,0, (30%) vai cac san pham c6 thé tao thanh duoc thé hién qua phan wng sau:

95



Nghién ctiu téng hop xtc tic MCM-41 chira wolfram ttr ngudn khoang sét bentonite Viét Nam ...

0]
|

s 00
W/MCM-41 S
0,
+ (S0, SO0

DBT

BP DBTS

=

DBT

Jadial ot

@ W

Hinh 9. Sic ky @5 GC-MS cua: (a) nhién liéu md hinh chira DBT
va (b) san phiam han hop sau phan tng.
So sénh sic d6 ciia mau nhién liéu md hinh truéc va sau qué trinh thyc nghiém cua phan
g oxy héa khtr, ching toi thu duoc mot sé san pham duoc dinh danh bang GC-MS, thé hién
qua bang 4.

Bdng 4. Cac san pham trong hdn hop sau phan g

A X Hoa tri Khoang thoi gian P trung lap MS
STT Tén cac chat ciia S lwru (phiit) (%)
1 Dibenzothiophene (DBT) Il 16,280 - 16,421 97 (C6 chat chuan)
Dibenzothiophene sulfone
2 (DBTS) VI 19,860 - 19,985 97
3 Biphenyl (BP) - 11,268 - 11,413 95

Vit lisu 9%W/MCM-41 tdng hop dwoc cd hoat tinh x(c tac tot d6i véi phan ung
desulfur hda-c6 do chuyén hda DBT trong nhién liéu mé hinh dat 97% véi cac diéu kién thich
hop nhu sau: nhiét do phan ung: 65-70°C, ti 1é mol H,O,/DBT = 79, thoi gian phan tng: 5 gio.
O diéu kién nay, S (I1) trong DBT d3 bj oxy héa thanh S (VI). Ngoai ra, chiing tdi con thay xuét
hién mot lugng nho san pham biphenyl, ching té DBT di bi oxy hda sau va luu huynh c6 thé da
bi loai khoi hon hop dudi dang luu huynh oxide.
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4. KET LUAN

Di tong hop duogc vat lieu MCM-41 va W/MCM-41 tir ngudn bentonite Binh Thuan.
Két qua dugc chung minh bang cac dic trung XRD, SEM, TEM, BET va IR cho thay vt lidu
MCM-41 téng hop duoc ¢o ciu tric mao quan trung binh dang luc ling dong déu, kich thudc
mao quan rong, dién tich bé mat riéng 16n (818 m%g). Vat lieu W/MCM-41 téng hop béng
phuong phap tam mudi wolfram 1én chit mang MCM-41 véi ham luong 9% wolfram van giit
dugc cac dic trung cau trdc mao quan trung binh nhung d trat ty giam, dién tich bé mit riéng
giam va c6 su “gan két” ciia wolfram trén bé mat vat lieu MCM-41. Vit ligu 9%W/MCM-41
tong hop duoc c6 hoat tinh xuc tac tét ddi voi phan @ng desulfur hda véi do chuyén hoa
dibenzothiophene trong mau nhién liéu mé hinh dat 97% véi cac didu kién rit “mém”: nhiét do
phan ng: 65-70°C, ti I¢ molH,0,/ dibenzothiophene = 79, thoi gian phan ung: 5 gio.
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STUDY ON SYNTHESIS OF MCM-41 CATALYSTS CONTAINING WOLFRAM
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ABSTRACT

A tungsten-containing ordered mesoporous MCM-41 catalysts have been designed and
synthesized using bentonte from Binh Thuan, Viet Nam as silica source. The as-synthesized
materials were characterized by X-ray diffraction (XRD), Fourier transform infrared
spectroscopy (FT-IR), N, adsorption-desorption, EDX (Energy dispersive X-ray
spectroscopy), scanning electron micrographs (SEM) and transmission electron
micrographs (TEM) analysis. The experimental results demonstrated that an ordered
hexagonal mesoporous W-MCM-41 material with dispersion of tungsten species were
obtained. The catalysts exhibited high catalytic efficiency in removal of the most
dibenzothiophene in fiels in “mild” conditions. The desulfurization could reach 97-98%
with MCM-41 catalyst containing 9% wolfram in 5 hours in liquid phase at 70 °C.

Keywords: Bentonite from Binh Thuan, Viet Nam; desulfurization; MCM-41 containing
wolfram.
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