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TOM TAT

Vit ligu MCM-41 chira wolfram dugc tdng hap tir ngudn khodng sét bentonite Bink Thudn.
Vit ligu 1dng hop digc phan tich bing cde dic trimg nhidi xa tia X (XRD), phé héng ngoai
Fourier (FI-IR), hdp phy - gidi hip phu nito, , phé tén xa ning leong tia X (EDX), dnh
chup qua kink hién vi didn ti quét (SEM), Gnh chup qua kinh hién vi dién tr truyén qua
(TEM). Két qua cho thdy vt lisu W/MCM-41 téng hop dupe cé cdu mic mao quan trung
i, v sz phdn 16n ciia wolfram trén bé mt.. Vgt lieu W/MCM-41

binh dang luc ling déu
<6 hoat tinh xiic tde 161 d6i vai phan iing tdch logi dibenzothiophene trong nhién ligu & didu
kign . .mém*. Higu sudt desulfur héa dor 97-98% trén xdc téc MCM-41 cé chita 9%
wolfram ¢ 70°C, trong pha long sau 5 gic phan iimg.

Tir khéa: bentonite Binh Thugn, desulfur hoa, MCM-41 chiza wolfram.

1. MG DAU

Ning fugng vi méi trudmg 14 hai chii 4 chinh dang dwge quan t4m hién nay, Cha dén
nay, nhién liéu hoa thach vn 14 ngudn chinh duge sir dung dé sin xuit niing lugng trén thé gidi,
thé nhung dé& dép ing yéu ciu v& moi trudmg, yéu ciu chit lugng nhién ligu ngiy cing duge
kiém sodf chat ché.Luu huynh (S) 13 nguyén & phé bién trong diu thé, him hrgng hru hugnh 13
mét chi tiéu quan trong 4é danh gid chit legng diu thd. Luu huynh trong nguyén ligu diu mé c6
thé lam gidm nhanh hiéu qua xic tic trong qud trinh ché bién bai né tao ra cie hop chit bén véi
pha hoat déng lam mét hoat tinh xic tic. Mat khac, luu huynh oxide (SO,) thii ra tir qud trinh
dét chay cac hop chit hra huynh trong nhién lidw da tr& thanh mat trong nhirg vén d& nghiém
trong vé moi trudmg teén thé gici. Theo quy dinh ctia Chau Au vi My, him legng lwu huynh
trong nhién liéu xdng diu va diesel,lAn luotkhdng dwrge visgt qua 10 va 15 ppm [2]. Tuy nhién
hiu hét cc nurée dang phit widn vin siv dung nhién lidu diesel thwong mai véi ham lwong luu
huynh [n dén 500 ppm [4).
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Cong nghé ding hydro khir lira hujnh (HDS) dang sir dung phd bién treng cong nghigp
ché bién diu mé nbim Hm gidm ham luong hwu huimh trong nhién ligu, song khéng ddp tmg
duge mire dé khit sdu lwu hujmh d5i véicde hop chit chira di vong caa hsu huymh nhur thiophen
{TP), dibenzothiopbene (DBT) va dac biét la cac 4,6-dialkyl-DBT... Ngoai ra, qua trinh HD§
01 hoi tiéu thy nang hsong Iém, tiéu thn ngudn hydro 1ém, giam tri sé octane cia xang [9], Bi
dép Ung cic quy dinh nghiém ngit hen vé mirc d9 luru huynh trong nhién ligu va khic phuc hap
ché cita qua trinh HDS, viée phat trién mot phuong phap dé khix sau fuu huynh trong nhién ligs
nhén dwoc sy chi y nhidu tir cdc nha nghidn ciu. Diang quan tim nhit laqud tinh tich logi lu
huynh b?mg phén img oxy héa (ODS) cic hop chit dj vong chira luu huynh bén trong nhién liéy,
Qué trinh ndy dwa trén co s& mit do electron cao irén nguyén tir lru huynh héa tri thip cf
thichuyén thinh cic sulfoxide hofic sulfone ta cic hop chit rong d6 hru huymh ¢6 héa trj cao
bon vi tinh phan cue cao hon, nhir vy d& ding duge tich loai khai nhién ligu [6].Xac¢ tic cho
qué trink ¢4 pha hoat déng 13 cée jon kim loai, dugc ché tao duéi dang vét lidu rin bing cich
gin 1én céc chit mang x8p 6 didn tich bé mit Jém [1]. Bai bio ndy trinh bay mdt sb két qui
nghién ciru ciia chimg 61 vé tfmg hop vit li¢u MCM-41 chira wolfram c6 kba néing tich loai
huynh trong ohién liéutir ngudn khodng sét bentonite t nhién sin cé & Vigt Nam.

2. NGUYEN LIEU VA PHUGNG PHAP NGHIEN CUU

2.1. Tong hop vét ligu
2.1.1. Téng hop vat liéu MCM-41 tix nguén bentonite Binh Thuin

- Tinh ché bentonite Binh Thuin

Ngudn bentonite mua tir Cong ty C5 phin khoang sin Minh Ha, tinhBinh Thudn vi
duge tinh ché theo quy trinh md ti trong tai liéu [3]:14y 100 g bentonite thd cho vio binh ¢6
chira sin 5 lit nwéc cét, khudy lién tuc trong 24 gidy, sau d6 dé ting hén hop trong 4 ngay, gan
1y phin dich dét sét, loai b6 phin rac nhe & trén va I6p bin ning phia dui. Lai cho ngp nwic
cdt vio vi khudy ddu, loc qua gidy loc tAm, bay hoi mréc va sy khé & 100°C, the dwge
bentonite 45 tinh ché,

- Téng hop vét ligu MCM-41

Qua trinh tao huyén phi natri silicate tir bentonite dugc thue hién theo phirong phip
kiém chay duge md ta trong thi li€u didu ché MCM-41 tir bentonite Algerian {1]. Tién hanb
kidm chiy bﬁng céch trfn bentonite v5i NaOH; ty 18 ki lugng ln lwot 1a 1: 1,2. Nung hin
hop & 600°C trong 1 givr. Khéi nung chiy dugc lam ngudi qua dém & nhiét dd phong. Khbi
bentonite sau nung dige trn voi nude cit theo t§ i khdi luong 1: 4 va khudy 24 g & nhigt 8§
phbng.Huyén phit thu duge sau khi khudy diroe ly tam, loc rira loai bo phin can va duge sit
dung lam ngufm tién chét silicate cho qua trinh téng hop vt lieu MCM-41.
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Quy trinh tdng hop MCM-41 tir huyén phil natri silicate bing phuong phap sol — gel
duge tién hanh theo i ligu [1]. Theo quy trinh ndy, cho 0,867 g chét hoat ddng bé mit
cethyltrimethyl amumonium bromide (CTAB); 15 mL nuée; 0,75 g (0,8 mL) dung dich NH;OH
va 40 mL huayén phit bentonite vio cée thily tinh, khudy hdn hop trén trong thdi gian 4 gidy tai
nhiét d6 thudmg, diéu chinh pH cia hén hop vé khoing 9-10 bing acid acetic. Sau d6, cho hén
hop vira khudy xong vao binh teflon, qué trinh Iam gia difn ra & 100°C trong cde khodng thoi
gian t khac nhau (v&i t lin luot 13 12 gid; 24 gid; 36 gid). Loc mdu, rira sach méiu nhidu 1in bing
nwée cit, tiép theo nung mAu & nhiét 45 T (v&i T lan ot 1a 550 °C, 600 °C va 650°C) trong 8
gir voi tée db nang nhiét 2°C/phit.

2.1.2. Tng hyp vat lidu W/MCM-41

Quy trinh tdng hop vit liéu W/MCM-41 theo phwong phap thm dugc tién hanh theo md
ta trong tat liéu [7). Theo quy trinh ndy, cho a gam natri tungstate dihydrate (Na, W(),.2H,0)
vio nude, khudy 1 gir cho mudi tan hoan todn. Cho tiép 0,5 gam MCM-41 vio dung dich trén
vi khudy thém 3 git. D& Ling hén hop khodng 48 gidr,siy khd nhe cho hén hgp bay hét nude.
Nung miu trong 3 gitr & 600°C véi the dd gia nhiét 14 2 °C/phit. Cic miu MCM-41 thm
wolfram ¢4 ham lugng 14n lugt 14 3, S, 7 va 9% so voi khdi lrgng MCM-41.

2.2, Pjc trumg vit lida

Cic san phim duge dic rumg bing gidn 43 nhidu xa tia X (XRD) do trén miy D8
Avance Bruker (Dic), phé hdng ngoai (IR) do trén mdy Shimadzu IR Prestige-21(Nh4t), inh
chup qua kinh hin vi dién tir quét (SEM) do trén méy Hitachi S4800 (Nhat), anh chup qua kinh
hién vi dign tir truyén qua (TEM) do trén may Jeol 1010 (Nhat), gian db phén tich nhigt-khéi
luong vi sai (TG-DTA) do trén méy Labsys TG SETARAM (M5), gidn dé ding nhiét hip phu -
khir hip phu vét Iy nito do trén may Micromeritics Tristar 3000 (M7).

2.3. Phan irng desulfur hoa khir lru hujuh

Phén ing desulfur héa khir heu huynh duge tién hinh trén mAu nhién figu pha ché
duwéidang mé hinh phong theo thanh phin diessel ¢6 chira 660 ppmS (3800 ppm DBT trong #-
hexane) V61 xlic tic x%W/MCM-41 téng hop duge. Phén imgduce tién hanh trong binh cau 2
¢4 6 gan sinh han hdi heu. Cho 100 mg v4t liu xde tic vio binh clu, tiép d6 thém 20 mL
acetonitrile va 40 mL miu shién lidu cé chira 660ppmS, 8n dinh dén nhiét do thich hgyp,tiép tuc
nho tr by timg giot HyO, (30%) vao hé phan itng. Sau khi phan {ng dat thii gian thich hop, pha
hifu o ¢6 chita hin hop chdt dugcdinh tinh trén GC-MS Agilent7890/5975C-GC/MSD, didu
kién phén tich GC-MS 1a: ¢4t DB-5MS, 30 m x 0,25 mm x 0,25 pm; thé tich bom miu la 2pL;
bom mau chia dong 100-1; nhiét d budng héa hoi miu 270°C; chuong trinh nhiét 43 lo: 100°C,
téc do gia nhiét 10°C/phit 4én250°C, giir trong 10 phit.H3n hop duge dinh leong trén HFLC
Series 20A va cdc phu ki¢n di kém cGa hing Shimadzu, Nhit Ban véi céc diéu kién phan tich:
cot sic ky pha dao X-Bridge C18 (25 em x 4 mm x 5 pm), Waters, Ireland, pha dfng:
Acetonitrile : Nude = 70 ; 30, detector UV diit & buéc song 315 nm (di véi dibenzothiophene);
285 nm (i véi benzothiophene) va 215 nm (d6i v6i thiophene), téc d¢ dong: 1,5 mL/phit, thé
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. bom mau: 10 pl. Néng d dibenzothiophene trong hén hop trrGe va sau phan img duoc xie
dinh dya trén co s dinh hrgng bing chit ndi chudn,

3. KET QUA VA THAO LUAN

3.1. Téng hep vit liéu
3.1.1, Tinh ché bentonite thé

Hiéu sudt trung binh ciia qu trinh tinh ché bentonite 1 45,5%. Theo céng bb cia cdng
ty C6 phin khoang san Minh Ha, ham lugng montmorrillonite trong thwong phdm bentonite i
49-51%.

Thanh phfm pha ciia bentonite da tinh ché dugc xdc dinh thong qua gian dd nhiéu xa tia
X duge trinh bay trén hinh 1. Tir gian d5 XRD ciia bentonite da tinh ché, c6 thé nhan thiy
bentonite d4 tinh ché khdng chi chira montmorrillonite, ma cdn c6 mdt thanh phin cfu tric khic
la quarzt.

HUS, VWU, D8

Lagca) .
L A O

Hinh 1.Gian 46 XRD cua bentonite da tinh ché.

3.1.2. Cée yéu t8 anh huéng dén qua trinh tdng hop MCM-41
a. Anh hwdmg nhiét 4§ nung vit liéu MCM-41

San phim qua trinh tao huyén phl natri silicate tir bentonite thuc hién theo phuong,
phap kiém chay dwgc chiing 3i tiép tuc tdng hop MCM-41. Két qua gidn 4 XRD khi nhiét
nung thay déi dugc thé hién & hinh 2.
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Hinh 2. Gin 48 XRD ciia cc mu thy duoc khi nung & nhiét 46 khac nhau.

Ba mAu MCM-41 thu duge & nhidt 46 nung khéc nhau ky higu twong fmg 13 550-MCM,
600-MCM va 650-MCM. Dua vio két qui XRD trén hinh 2, cho thiy gian db ciia ca 3 miu déu
xult hién peak (100) dic tnmg cho vit lién mao quén trung binh. So v&i miu 550-MCM thi 2
miu 600-MCM v 650-MCM c6 ddy di 3 peak dic trumg (100), (110), (200), trong d6 peak
(100) dic trung cho vit liéu mao quin trung binh c6 hinh dang cin d8i, dinh nhon, cutng d6
cao. Tuy nhién, gian d5 cha mau 600-MCM c6é peak (110) va (210) d3e trung cho mire 49 trit fy
6 dinh 13 va nhon hon so véi miu 650-MCM, chimg & miu 600-MCM c6 cdu tric mao quan
déu dan hon. Nhur viy, nhiét d6 qud trinh nung anh hudng rit 1on dén cAu tric vat ligu, nhigt do
nung mAu duge lira chon 13 600°C cho cdc khio sit tiép theo. Thong sb v& khodng céch gifta cc
mit phin xa va théng sé té bio mang tinh todn dwoc tir gid tri digo dwoe dira ra & bang 1.

Bdng 1.Anh hudng cia nhiét d6 nung dén khodng cich gita cic 6 mang trong cic miu

Tén mau di(A%) di(A%) doa(A) 2fA") Cudmg 4§ (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 hréng ciia thii gian gid héa

Gian d& XRD ciia cde mau duge xir 1y véi khodng thai gian gia hoa khéc nhau (ky hidu
tuong g la 12-MCM, 24-MCM va 36-MCM) thé hién trén hinh 3.Gian 43 ciia céc mau déu cé
3 peak nhi€u xa dic trung fai mdt nhifu xa (100) dic tnmg cho vit lidu mao quan trung binh
(MQTB), 2 mat nhifu xa (110) va (200) déc trung cho d6 trdt tr cda cdu tric. Tuy nhién, 2 miu
24-MCM va 36-MCM c6 peak (100) cén ddi, dinh nhon, cudng d6 cao hon méu 12-MCM.
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Theo bang 2, ta thiy théng s6 & mang co & (ag) ciia cde miu khio sit khong c6 su khic
biét nhau lm. Tuy ohién, & mAu 24-MCM, cudmg & peak (100) kb cao, chimg t& 7 phin mae
quén trung binh cita miu ndy cao hon so véi 2 mu 12-MCM va 36-MCM. Vi viy, chang 5
quyét dink chon didu kién thsi gian gia hoa 1a 24 gity dé tdng hop cac mAu tiép theo. ww?

Bang 2. Ank hudng ciia thoi gian g héa dén khodng cdch giita cde 6 mang trong cde mdu

Tén miu digo(A®) dyo(A%) Gaan(A°) a(A°) Cudng d3 (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 1948 45,61 1680

Sau cic thi nghiém néy, nhiét 4§ nung duge chon la 550°C, thoi gian gia hoa la 24 gid.
3.1.3. Dic trung vt ligu MCM-41 va W/MCM-41
Gian db nhifn xa tia X (XRD):

2500 (I): MCM-41
(I W/MCM-41
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Hinlt 4.Gian 4 XRD trong khoing goc nho cia miu
MOM-41 (1) va WMCM-41 (IT).
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Két qua ghi gian db XRD trong khodng géc nhd (hinh 4) cho thiy mfu vat lidu
W/MCM-41 cé curdmg b ciia peak (100) giam rdt manh, 2 peak (110) vi (200) bién mét hoan
todn. Didu 46 thé hien ring cic cum oxide WO; hinh thanh sau qua trinh thm vA nung da lam sai
léch cdu tric cia chit mang MCM-41. Ngoai ra, théng s& té bio mang ciia miu W/MCM-41
ciing giam di so véi miu MCM-41, gid tri a, ciia mau 12 42,98 A®, nhé hon so v6i mau MCM-41
14 45,79 A®. Théng sb té bio mang clia miu vit ligu W/MCM-41-gidm di do sy cé mit clia cic
cum oxide WO, trong mao quin cba chit mang v giai doan nung phn hily natri tungstate
dihydratetai nhiét d6 cao ciing ¢b thé khién cho thanh mao quan ciia chét mang bi co lai. Ngeai
ra, gidn d& XRD trong khoang goc 1on thé hign trén hinh 5 cia miu vit lisw W/MCM-41 cling
cho thily céc peak rd nét dic tnrng cho céc tinh thé WO, don ta. Nhir vy, sau qué trinh tim
mubi wolfram 1én chit mang MCM-41 va nung vjt li¢u sau khi tim thi wolfram tdn tai trén vt
liéu duGi dang WQO; dom ta.

Duirng ding nbiit hip phy - kbir hip phy vit Iy nite:

Két qua do hip phu - khir hip phu N, drge thé hién hinh 6 cho thiy ring, duimg ding
nhiét hép phu - ki hép phu N, ciia miu Si-MCM-41 ¢6 dang duémng ding nhiét hép phu loai IV
theo su phién loai coa TUPAC véi sur phan b4 kich thude mao quén trong khodng hep, dic tnmg
cho vt 1iéu mao quan trung binh.
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Hinh 6. Pudng cong hip phu - gial hip phy Nava dudmg phan bé kich thwée mac quén clia
min MCM-41 (1), W/MCM-41 (II)

Déi véi miu vat liéu MCM-41(1), su ngung ty mao quén xdy ra 5 ring trong khoang 4p
suit trong d8i (P/Po) tir 0,3 dén gin 0,5. Mién tré giita cac dudng dAng nhiét co khe h khd 16n,
6 thé 1a do su hih thanh hé mao quén giita céc hat, nguyén nhan Ja do ngudn silic ban diu
khong dugc tinh khiét. Con véi méu vat ligu W/MCM-41(1l) mién tr€ dudng bdp phu va gidi
hép phy trong khoing 4p suét (P/P") twong d6i & trong khoang 0,4 - 0,9. Tir két qua bip phu, cho
théy dign tich b mjt BET tir 818 m’/g ciia vit ligu MCM-41 gizm xudng con 255 m'/g & vit
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liéu W/MCM-41 ¢6 tim mudi wolfram, do dé cé kha ning oxide wolfram &4 c6 mit trong Iéng
mac quan chit mang MCM-41. Vit lisuW/MCM-41 vin gitr dugc chu triic cAu tric mao quén
trung binh fuy kich thuéc mang da bi sai 16ch. Duwdmg cong phan bb kich thudc mao quén cho
thiy du¢mg kinh mao quan khéng con sée nhon ma @i bj tir, chimg t cdu triic khdng con 43
ding déu cao. Mit khée, dudmg kinh mao quan ting lén, tir 56 A" rong chét mang MCM-41
iAng 1én thaph 61 A® trong vat liéu W/MCM-41. Nguyén nhén 13 do nguyén tir W c6 kich thuge
16n nén khi di vao trong 16ng mao quéan Jim cho mao quéan bi gidn réng ra.

Phd hdng ngoai (IR):

Két qua ghi phd hdng ngoai clia 2 mau vit liénw MCM-41 va W/MCM-41 thé hién ¢
hinh 7.
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Hinh 7. Phé IR ciia MCM-41 (I vA W/MCM-41 (II)

Phé IR ciia mAu vat ligu MCM-41 (Dcé céc dai hip thy & 1232 cr'nwang ing voi dao
dong bisddi ximg nhém Si-0-Si [10); dao déng bit déi xirngeda lign két Si-O & L1111 em’
‘dwgedich chuyén dén 1089 cm™ sau khi nung, thé hién su hinh thanh cfu tric MCM-41. Pezk
tai 802 cm™ va 798 cm duge gin cho dao dong déi xing cia lién két Si-O-Si va cac dao ding
ciia SiOy tir dign, peak tai 468 cm™ {mg véi cic dao ddng bién dang cda Si-O-Si [3]. Tt ci cic
peak nayla dic trungeiia pha mao quén silica [10], Phé IR cita vt lidu WMCM-41vn c6 cie
peak dic tnmg ciia chit mang MCM-41, chimg t5 vat liéu nén sau khi tim mudi wolfram vin
giit dirgc bd khung cdu tric MCM-41. Ngoai ra, vt liéu WMCM-41 c6 peak 863 cm” chirasy
tn tai lién két Si— O— W [8] gita wolfram v¢i chit mang MCM-41.

Ph3 tin xa niing lwgng tia X (EDX):

Thanh phén nguyén t6 trén bd mit ciia miu MCM-41 tdng hop tir bentonite xéc dinh
biing phé EDX duge dwa ra & bang 3, cho théy vit lisu MCM-41 tdng hop tir ngudn bentonite
<6 thanh phin chis yéu 14 nguyén t6 Si va O, hai thanh phin chinh déc trung cho céu tao thanh
mao quan v dinh hinh Si0; cia vat lign. Su cé mat cia Al trong vat lidu téng hop duge tr
bentonite chimg 6 ring trong qua trinh kiém chy dé 14y ngudn silicate thi c& Al va Si déu tich
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ra, va c6 thé cac nguyén tir Al da thay thé mot phﬁn céc nguyén tir Si trong qué trinh tong hop
vat ligu. Su c6 mit cita wolfram khdng xdc dinh dugc bing phwong phép nay.

Bing 3.Thanh phn cic nguyén t trén b& mat cia vat lisu MCM-41

STT Nguyén t§ Phin tram (%) trén bé mat MCM-41
Mau 1 Mau 2 Mau 3
1 Si 32,91 37,21 37,18
3 o 51,87 51,32 51,07
3 Al 242 2,62 2,74
4 Na 147 1,82 1,58

Anhhién vi dién tir quét (SEM) va anh hién vi dién ti truyén qua (TEM)
Tir két qua anh SEM cia miu MCM-41 cho thdy riing mAu 6 dang hinh cau, cc hat cé
kich thuéc trong khoang 70— 100 nm, hinh dang va kich thuée hat twong déi ddng déu.

Hinh 8.Anh SEM (T) va anh TEM (II) cia MCM-41 téng hop tir bentonite Thuan Hai

Hinh anh TEM ciia chit mang nhin tir mit (100) (nhin tir trén xudng) hinh 6 cho thiy
mit cit ngang 13 nhimg hinh luc gidc déu ¢6 kich thude mao quan déu dan, khi quan sit & m3t
(110) nhin tir mat bén cho thiy chit mang Si-MCM-41 ¢6 hinh éng song song. Nhur vdy, chat
mang Si-MCM-41 téng hop dugc c6 cAu trilc mao quan trung binh dang luc ling déu dan véi do
1rét tr cao, kich thudc mao quan rat déug déu.

3.1.4. Phan (g desulfur héa khir luu huynh

Phin img oxy héa khir dibenzothiophene trén h¢ xtc tic W/MCM-41 véi chit oxy héa
1 H;0; (30%) véi cac san phdm c6 thé tao thanh dugc thé hién qua phan Gmg sau:
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Hinh 9. Sic ky 46 GC-MS cita: (a) nhién liéu m6 hinh chira DBT
va (b) san phdm h&n hop sau phan img.

So sanh séc d6 cua mAu nhién ligu mé hinh trwge va sau qui trinh thye nghiém cia phin
g oxy héa khir, ching t6i thu duge mét s6 san phim duoc dinh danh biang GC-MS, thé hign
qua bang 4.
Bing 4. Céc sin phim trong hdn hep sau phan img
Hoéa tri Khoing thdigian D0 tring lip MS

STT Tén chc chit

ciia 8 luu (phiit) (%)
1 Dibenzothiophene (DBT) 118 16,280 - 16,421 97 (C6 chét ch
Dibenzothiophene sulfone
2 (DBTS) VI 19,860 - 19,985 97
3 Biphenyl (BP) - 11,268 - 11,413 95

Vit lidu 9%W/MCM-41 tbng hop dugc cé hoat tinh xic tic tét ddi vai phan {mg
desulfur héa-c6 do chuyén héa DBT trong nhién 1iéu mé hinh dat 97% véi cic didu kién thich
hop nhur sau: nhiét d§ phan img: 65-70°C, ti 1¢ mol H;O,/DBT = 79, thdi gian phan img: 5 gid.
& didu kién nay, S (1) trong DBT da bj oxy héa thanh § (VI). Ngoai ra, chiing t3i con thiy xudt
hién mét hugng nhd san pham biphenyl, chimg to DBT d4 bj oxy héa sau va hru huynh ¢§
bj loai khéi hén hop dudi dang lru huynh oxide.
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4. KET LUAN

Pi tong hop dugo vt ligw MCM-41 va W/MCM-41 tir ngudn bentonite Binh Thun.
Két qua duge chimg minh bing cic dic tnmg XRD, SEM, TEM, BET v IR cho thiy vét liéu
MCM-A1 tong hop duge ¢ cdu trilc mao quin trung binh dang luc tang ddng déu, kich thude
mao quan réng, dién tich bd mat riéng 1ém (818 m¥g). Vit lidu W/MCM-41 tdng hop bing
phuong phdp tim mudi wolfram 1én chit mang MCM-41 véi ham lugng % wolfram van giit
duge cac dac tng ciu e mao quan trung binh nhumg d§ trit tr giam, dién tich b mit riéng
giam va co sir “gin ké* ciia wolfram trén b& mat vir lisu MCM-41, Vit ligu 9%W/MCM-41
tdng hop duge ¢6 hoat tinh xic tac t&t déi vai phan Gng desulfur héa véi dé chuyén héa
dibenzothiophene trong miu nhién liéu mé hinh dat 97% véi cac didu kién rit “mém”: nhiét d
phén img: 65-70°C, ti 1& molH;05/ dibenzothiophene = 79, théi gian phan tng;: § gio.
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STUDY ON SYNTHESIS OF MCM-41 CATALYSTS CONTAINING WOLFRAM
FROM BENTONITE IN VIETNAM FOR DESULFURIZATION
FROM MODEL FUELS
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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 sifica source. The as-synthesized
materials were characterized by X-ray diffraction (XRD), Fourier transform infrared
spectroscopy (FT-IR), N, adsorption-desorption, EDX (FEnergy dispersive X-ray
spectroscopy). scarning electron  micrographs (SEM) and (ransmission electron
micrographs (TEM) analysis. The experimental results demonstrated that an ordered
hexagonal mesoporous W-MCM-41 marerial with dispersion of tungsten species were

btained. The fysi: hibited high catalytic efficiency m removal of the most

dibenzothiophene in fuels 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: Benionite from Binh Thuan, Viet Nam; desulfyrization; MCM-41 containing

wolfram.
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