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TOM TAT 

Vat liiu MCM-41 chiia wolfram dupc tong hgp tir ngudn khodng set benlonite Binh Thugn. 

Vdt liiu long hgp dupc phdn tich bdng cdc dac trung nhiiu xg tia X (XRD), phd hing ngogi 

Fourier (FT-IR). hap phy - gidi hdp phu nita. . phd tdn xg nang lupng tia X (EDX). dnh 

chup qua kinh hien vi diin ti quit (SEM), dnh chup qua kinh hien vi diin tu truyin qua 

(TEM). Kit qud cho thdy vdt liiu W/MCM-41 tong hgp dupc co cdu true mao qudn trung 

binh dgng luc long diu dgn. v&i su phdn tdn cua wolfram trin bimgt.. Vgt lieu W/MCM-41 

CO hogt tinh xdc tdc tot doi vai phdn ung tdch logi dibenzothiophene trong nhiin liiu & diiu 

kien ..mim". Hieu sudt desulfur hoa dgt 97-98% trin xdc tdc MCM-41 co chua 9% 

wolfram a 7(fC, trong pha long sau 5 gia phdn ting. 

TOr khda: benlonite Binh Thugn. desulfur h6a.MCM-4l chira wolfram. 

L M d D A U 

Nang lugng va mdi trudng la hai chii df chinh dang dugc quan tim hifn nay. Cho den 

nay, nhien lifu hda thgch van la nguon chinh dugc su dung de sin xuat ning lugng trfn the gidi, 

thf nhung df dap dng yfu cau ve mdi trudng, yfu cau chat lugng nhien lifu ngay cing dugc 

kifm soat chgt che.Luu huynh (S) la nguyen to pho bifn frong dau thd, him lugng liru huynh la 

mpt chi tieu quan trgng de danh gia chit lugng dau thd. Luu huynh trong nguyen lifu dau md cd 

thf lim giim nhanh hifu qui xuc tic frong qui trinh chf bien bdi nd tao ra cac hgp chit bfn vdi 

pha hogt dgng lim mit hogt tinh xiic tic. Mat khac, luu hû fnh oxide (SO^) thai ra tu qui frinh 

dot chay cac hgp chit luu huynh frong nhien lifu da frd thanh mpt frong nhung van de nghifm 

frpng ve mdi trudng frfn the gidi. Theo quy djnh cua Chau Au va My, ham lugng luu huynh 

trong nhien lifu xang dau va diesel,Ian lu0khdng dugc vugt qui 10 vi 15 ppm [2]. Tuy nhifn 

hiu hit cic nude dang phat friln van sd dung nhifn lifu diesel thuang mai vdi ham lugng luu 

huynh len dfn 500 ppm [4]. 
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Cdng nghe dung hydro khd Iiru huynh (HDS) dang su dung phd biln frong cdng nghiep 

chi biln diu md nhim lam giam ham lugng luu huynh frong nhien lieu, song khdng dap mig 

dugc muc dd khu sau luu huynh ddi vdicac hgp chat chua di vdng ciia luu huynh nhu thiophen 

(TP), dibenzothiophene (DBT) va die biet li cic 4,6-diaIkyl-DBT... Ngoai ra, qua trinh HDS 

doi hoi tifu thy nang lugng ldn, tieu ton nguon hydro ldn, giam tri so octane ciia xang [9]. DS 

dap umg cic quy dinh nghifm nggt hon vf muc do lira huynh frong nhien lifu va khic phuc hiin 

chf ciia qua frinh HDS, vifc phat trifn mdt phuong phap df khu sau luu huynh trong nhifn lieu 

nhgn dugc sy chu y nhifu tu cac nha nghien cuu. Dang quan tim nhit laqui trinh tach logi Itm 

huynh bang phin ung oxy hda (ODS) cic hgp chat di vdng chda luu huynh bfn trong nhifn lieu. 

Qui trinh nay dya fren co sd mat dd eleefron cao frfn nguyfn tu luu huynh hda tri thip co 

thfchuyfn thanh cac sulfoxide hoic sulfone la cic hgp chat frong do luu huynh cd hda trj cao 

hon va fr'nh phin cyc cao hon, nhd viy de ding dugc tach logi khdi nhifn lieu [6].Xiic tic cho 

qua trinh cd pha hogt ddng la cic ion kim logi, dugc che tgo dudi dgng vgt lifu ran bing each 

gan len cac chit mang xdp cd dien tich bf mat Idn [1], Bii bio nay trinh biy mdt sd ket qua 

nghifn cdu cua chung tdi ve tdng hgp vit lifu MCM-41 chua wolfram c6 khi nang tach logi luu 

hujinh frong nhifn lieutd ngudn khoing set bentonite ty nhien sin cd d Vift Nam. 

2. NGUYEN LIEU VA PHU'ONG PHAP NGHIEN CUtJ 

2.1. Tong bop v^t lifu 

2.1.1. Tong hgp vat lieu MCM-41 td ngudn bentonite Binh Thuin 

- Tinh chf bentonite Binh Thugn 

Ngudn bentonite mua td Cdng ty Co phan khoang sin Minh Ha, tinhBinh Thugn va 
dugc tinh chf theo quy frinh md ta trong tai lifu [3]:liy 100 g bentonite thd cho vao binh cd 
chua san 5 ht nude cat, khuay lien tiic frong 24 gid, sau do dl ling hdn hgp frong 4 ngay, gan 
lay phan dich dit set, Ioai bd phan rae nhe d frfn vi Idp biin ngng phia dudi. Lgi cho ngap nirdc 
cit vao va khuiy diu, Igc qua giiy Ipc tim, bay hoi nude va siy khd d 100°C, thu dugc 
bentonite da tinh chi, 

- Tdng hgrp v^t lifu MCM-41 

Qua trinh tao huyen phii natri silicate tu bentonite dugc thyc hifn theo phuang phap 

kiim chay dugc md ta frong tai lieu dieu chi MCM-41 td bentonite Algerian [I], Tiln hinh 

kiim chiy bing each trdn bentonite vdi NaOH; ty If khdi lugng lin lugt la 1: 1,2. Nung hdn 

hgp d 600°C trong I gid. Khdi nung chiy dugc Iam ngudi qua dfm d nhift dp phdng. Khoi 

bentonite sau nung dugc frfn vdi nude cit theo t$ If khoi lugng 1: 4 va kliuiy 24 gid d nhift dp 

phdng.Huyfn phu thu dugc sau khi khuiy dugc ly tim, Igc nia logi bd phan cgn va dupc sii 

dyng lam ngudn tiln chit silicate cho qua trinh tong hgp vat lifu MCM-41. 
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Quy trinh tdng hop MCM-41 tii huyin phd nafri silicate bing phuang phap sol - gel 
dugc tien hanh theo tii lieu [1]. Theo quy frinh nay, cho 0,867 g chat hogt dgng be mgt 
cetiiyltrimethyl ammonium bromide (CTAB); 15 mL nude; 0,75 g (0,8 mL) dung dich NH4OH 
va 40 mL huyin phu bentonite vao coc thuy tinh, khuay hdn hgp trfn frong thdi gian 4 gid tai 
nhiet dp thudng, difu chinh pH cda hdn hgp vf khoang 9-10 bang acid acetic. Sau dd, cho hdn 
hgp vua khuay xong vio bmh teflon, qua trinh lam gia difn ra d 100°C frong cic khoing thdi 
gian t khac nhau (vdi t lin lugt la 12 gid; 24 gid; 36 gid). Lgc man, nia sach miu nhieu lin bing 
nude cat, tifp theo nung mau d nhift dp T (vdi T lin lugt la 550 "C, 600 °C va 650''C) trong 8 
gid vdi tdc dp nang nhift 2''C/phut. 

2.1.2. Tdng hgp vat lieu W/MCM-41 

Quy trinh tdng hgp vat lifu W/MCM-41 theo phuong phip tim dugc tiln hinh theo md 

ta trong tai lifu [7]. Theo quy trinh niy, cho a gam natri tungstate dihydrate (Na2W04.2H20) 

vao nude, khuay 1 gid cho mudi tan hoan toin. Cho tiip 0,5 gam MCM-41 vao dung dich frfn 

va khuiy thfm 3 gid. Df ling hdn hgp khoing 48 gid,say khd nhe cho hdn hgp bay hft nude. 

Nung mlu trong 3 gid d 600°C vdi tdc df gia nhiet Ii 2 °C/phiit. Cac mau MCM-41 tim 

wolfiam cd ham lugng Ian lugt la 3, 5, 7 va 9% so vdi khoi lugng MCM-41. 

2.2. D^c tnmg vgt lieu 
Cac san phim dugc die trung bang gian do nhifu xg tia X (XRD) do trfn miy D8 

Avance Bruker (Due), phd hing ngoai (IR) do frfn may Shimadzu IR Prestige-21(Nhgt), inh 
chup qua kmh hiln vi difn tii quet (SEM) do frfn miy Hitachi S4800 (Nhat), anh chup qua kinh 
hiln vi difn td truyin qua (TEM) do frfn may Jeol lOIO (Nhit), giin dd phan ti'ch nhift-khli 
Iupng vi sai (TG-DTA) do frfn may Labsys TG SETARAM (My), gian dd ding nhift hip phu -
khd hip phy vgt ly nita do frfn may Micromeritics Tristar 3000 (My). 

23 . Phan ung desulfur hda khir luu huynh 

Phin ung desulfur hda khd luu hu^nh dugc tien hinh tren mau nhien lifu pha chf 

dudidgng md hmh phdng theo thanh phan diessel cd chda 660 ppmS (3800 ppm DBT frong n-

hexane) vdi xiic tic x%W/MCM-41 tdng hgp dugc. Phan lingdugc tifn hanh trong bmh ciu 2 

CO cd gin sinh hin hdi luu. Cho 100 mg vgt lifu xuc tac vao binh ciu, tiip dd them 20 mL 

acetonitrile va 40 mL miu nhifn lifu cd chda 660ppmS, on djnh din nhift do thich hgp,tifp tuc 

nhd til til tiing giot H2O2 (30%) vao hf phin iing. Sau khi phin iing dgt thdi gian thich hgp, pha 

hdu ca cd chda hdn hgp chit dugcdjnh tinh trfn GC-MS AgiIent7890/5975C-GC/MSD, dilu 

kifn phan tich GC-MS li: cot DB-5MS, 30 m x 0,25 mm x 0,25 pm; thf tich bam miu la 2pL; 

bom mlu chia ddng 100:1; nhift df buIng hda hai miu 270''C; chuang trinli nhift dp Id: I00°C, 

tie df gia nhiet lOT/phut dln250°C, gid frong 10 phut.Hdn hgp dugc djnh lugng frfn HPLC 

Series 20A va cac phu kifn di kem ciia hing Shimadzu, Nhat Bin vdi cac dilu kifn phin tich: 

cpt sic kŷ  pha dao X-Bridge C18 (25 cm x 4 mm x 5 pm). Waters, Ireland, pha dgng: 

Acetonitrile : Nude = 70 : 30, detector UV dit d budc sdng 315 nm (ddi vdi dibenzothiophene); 

285 nm (doi vdi benzothiophene) va 215 nm (ddi vdi thiophene), tdc dp ddng: 1,5 mL/phiit, tiif 
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^ H b o m miu: 10 jil. Nong do dibenzotiiiophene frong hon hgp tnrdc va sau phin iing dugc xac 
dinh dya fren co sd djnh lugng bang chit ngi chuin. 

3. KET QUA VA THAO LUAN 

3.1. Ting hgp vat lieu 

3.1.1. Tinh chf bentonite tiid 

Hifu suit trung binh ciia qua trinh tinh che bentonite la 45,5%. Theo cdng bd cua cfing 

ty Cd phan khoang sin Minh Hi, ham lugng montmorrillonite trong thuang phim bentonite li 

49 -51%. 

Thanh phan pha ciia bentonhe da tinh che dugc xic dinh tiidng qua giin do nhifu xg tia 

X dugc trinh biy trfn hinh 1. Td gian do XRD cua bentonite da tinh che, cd the nhan thay 

bentonite da tinh che khdng chi chiia montmorrillonite, ma con cd mft thinh phan cau true khic 

laquarzt. 
AOVANCE^BnikH - SHtiplF Bent 

Hinb y.Giin dl XRD ciia bentonite da tmh chi. 

3.1.2. Cac ylu td anh hudng din qua trinh tong hgp MCM-41 

a. Anh hudng nhiet do nung vat lifu MCM-41 

Sin phim qua frinh tgo huyin phii natri silicate tii bentonite thyc hifn theo phucmg 

phap kiem chay dugc chiing tdi tiip tuc ting hgp MCM-41. Kit qua giin dd XRD khi nhiet 

nung thay ddi dugc thf hifn d hinh 2. 
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Hinh 2. Giin do XRD cia cic mlu thu dugc khi nung d nhiet df khic nhau. 

Ba mlu MCM-41 thu dugc d nhift dg nung khac nhau ky hifu tuong iing la 550-MCM, 

600-MCM vi 650-MCM. Dya vio kit qui XRD trfn huih 2, cho thiy gian dd cua ca 3 mlu dfu 

xuit hifn peak (100) die trung cho vit lifu mao quan trung bmh. So vdi mlu 550-MCM tiii 2 

miu 600-MCM va 650-MCM cd diy du 3 peak dge frung (100), (110), (200), frong dd peak 

(100) dge tnmg cho vat lifu mao quin trung binh cd hinh dang can ddi, dinh nhpn, cudng dp 

cao. Tuy nhien, gian dd cua mau 600-MCM cd peak (110) va (210) die tnmg cho muc dp trit ty 

cd dinh rd va nhpn hem so vdi mlu 650-MCM, chdng td miu 600-MCM cd ciu tnie mao quan 

dfu dan ban. Nhu vaiy, nhiet dd qui trinh nung anh hudng rat ldn dfn cau tnie vgt lifu, nhift dp 

nung mau dugc lya chpn la eOÔ C cho cic khio sit tiep theo.Thdng so vf khoing each giira cac 

mat phan xg va thdng so tl bao mgng tinh toan dugc td gii trj dioo dugc dua ra d bing 1. 

Bdng I.Anh hudng cua nhift dp nung den khoing cacb giita cic 6 mgng trong cac mlu 

Ten mau 
550-MCM 
600-MCM 
650-MCM 

d,»(A°) 
43,29 
39,65 
39,50 

d.ioCA-) 

22,63 
22,21 

ci2oo(A°) 

19,70 
19,48 

aoCA") 

45,79 
45,61 

Cuang do (Cps) 
720 

2105 
1680 

b. Anh hudng cua thdi gian gia hoa 

Gian dd XRD cua cae miu dugc xd ly vdi khoing thdi gian gia hda khic nhau (ky hifu 

tuong ling li 12-MCM, 24-MCM va 36-MCM) thi hien fren hinh 3.Gian do ciia cac mau dfu cd 

3 peak nhieu xa dge trung tai mgt nhifu xa (100) dac trung cho vat lieu mao quan trung binh 

(MQTB), 2 mat nhieu xg (110) va (200) die trung cho do frit ty cua ciu tnie. Tuy nhifn, 2 miu 

24-MCM va 36-MCM cd peak (100) can doi, dinh nhpn, cudng do cao hon miu 12-MCM. 
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Hinb 3. Gian dl XRD cua cic mlu thu dugc tuong iing vdi thai gian gii hda khic nhau 

Theo bang 2, ta thiy thdng sd d mgng co sd (ao) cua cac miu khio sat khdng cd sy khac 

bift nhau lam. Tuy nhifn, d man 24-MCM, cudng dg peak (100) khi cao, chiing td ty phin mao 

quan trung binh cua man niy cao hon so vdi 2 miu 12-MCM va 36-MCM. Vi vgy, chiing loi 

quyft dinh chpn dilu kien thdi gian gia hda la 24 gid df ting hgp cic miu tiep theo. 

Bang 2. Anh huang cda thai gian gid hoa den khodng cdch giira cdc 6 mgng trong cdc mdu 

Ten mau 
12-MCM 
24-MCM 
36-MCM 

dioo(A°) 
39,25 
39,65 
39,50 

d„o(A°) 
22,13 
22,63 
22,21 

d2oo(A°) 
19,41 
19,70 
19,48 

a«(A°) 
45,33 
45,79 
45,61 

Cuong d9 (Cps) 
720 

2105 
1680 

Sau cac thi nghiem nay, nhiet dp nung dugc chpn la SSO^C, thdi gian gia hoa la 24 gio. 

3.1.3. D}c trung vjt li?u MCM41 va W/MCM-41 

Gian di nhilu xa tia X (XRD): 

Hinh .̂Gian do XRD trong khoang goc nho cua mau 

MCM-41 (1) va W/MCM-41 (II). 

Hinh 5.Gian d6 XRD trong khoSng gOc 16ncua 

mluW/MCM-41. 
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Kit qua ghi gian dd XRD frong khoang gdc nhd (hinh 4) cho thiy mau vat lieu 

W/MCM-41 cd cudng dp ciia peak (100) giim rit mgnh, 2 peak (UO) va (200) biln mit hoin 

toan. Dilu do thi hien ring cic cym oxide WO3 hinh thinh sau qua trinh tim va nung da lim sai 

lech cau tnie ciia chit mang MCM-41. Ngoai ra, thdng so te bio mgng cda mau W/MCM-41 

cQng giam di so vdi miu MCM-41, gia trj ao cua mau la 42,98 A", nhd hon so vdi miu MCM-41 

Ii 45,79 A". Thdng sd tl bio mgng cua mau vgt lifu W/MCM-41-giam di do sy cd mat cua cic 

cym oxide WO3 trong mao quan cua chat mang va giai doan nung phan huy natri tungstate 

dihydratetai nhift dp cao cung cd the khien cho tiianh mao quan cua chat mang hi co Igi. Ngoii 

ra, gian dd XRD frong khoang gdc ldn the hifn frfn hinh 5 cua mau vat lifu W/MCM-41 cung 

cho thiy cac peak rd net die tnmg cho cac tinh the WO3 don ta. Nhu vay, sau qua trinh tim 

mudi wolfram len chat mang MCM-41 va nung vgt lifu sau khi tim thi wolfram tdn tgi tren vit 

lifu dudi dgng WO3 don ta. 

Dudng dang nhiet hap phu - khir hap phu vat ly nita: 

Ket qui do hap phu - khu hap phy N2 dugc the hifn hmh 6 cho thay rang, dudng ding 

nhift hip phy - khd hip phu N2 cua mau Si-MCM-41 cd dang dudng dang nhift hap phu logi IV 

theo sy phan logi ciia TUPAC vdi sy phan bd kich thudc mao quan frong khoing hep, dac trung 

cho vat lieu mao quin tnmg binh. 
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Hinb 6. Dudng cong hip phg - giii hip phy N^vi dudng phin bl kich thudc mao quin ctia 

mau MCM-41 (I), W/MCM-41 (II) 

Ddi vdi mlu vit lifu MCM4^1(I), sy ngung t\j mao quin xiy ra ro ring trong khoang ip 

suit tuang ddi (P/Po) tu 0,3 din gin 0,5. Miln trd gida cac dudng ding nhift cd khe hd khi ldn, 

cd thf la do sy hinh thanh hf mao quan gida cic hgt, nguyfn nhan la do ngudn silic ban diu 

khdng dugc tinh khilt. Cdn vdi miu vit lifu W/MCM-4I(II) mifn frf dudng hip phy va giai 

hip phy frong khoang ap suit (P/P") tuong doi d frong khoang 0,4 - 0,9. Tu kit qua hip phu, cho 

thiy difn tich bl mat BET td 818 mVg cua vgt lifu MCM-41 giam xudng cdn 255 mVg d vit 



Nghien cOv ting hpp xuc tic MCM-41 chtra wolfram tu- nguin khoang sit bentonite Viit Nam ... 

hfu W/MCM-41 cd tam muoi wolfram, do dd cd khi nang oxide wolfram da cd mat frong long 

mao quin chit mang MCM-41. Vgt lifuW/MCM-41 van giii dugc ciu tnie ciu true mao quan 

trung binh tuy kich thudc mgng da bi sai lech. Dudng cong phan bl kich tiiudc mao quan cho 

thiy dudng kinh mao quan khdng con sac nhgn ma da h\ tii, chiing td ciu triic khdng cdn df 

ddng diu cao. Mat khic, dudng kinh mao quan tang len, tu 56 A° frong chat mang MCM-41 

ting Ifn thanh 61 A° trong vat Hfu W/MCM-41. Nguyen nhan la do nguyen tii W cd kich thudc 

ldn nfn khi di vao frong Idng mao quin Iim cho mao quan hi gian rgng ra. 

Fhl hing ngoai (IR): 

Ket qua ghi phd hong ngogi ciia 2 mau vat lieu MCM-41 vi W/MCM-41 the hifn 6 

hinh 7. 
250 

3800 3100 2400 1700 
s l snn? (em '') 

1000 300 

Hinb 7. Ph6 IR ciia MCM-41 (I) vi W/MCM-41 (II) 

Phd IR cua mlu vat lifu MCM-41 (I)cd cac dai hip thy d 1232 cm"'tuang dng vdi dao 

dpng batddi xiing nhdm Si-O-Si [10]; dao ddng bat doi xdngcua lifn ket Si-0 d l l l l cm' 

'dugcdich chuyen dfn 1089 cm"' sau khi nung, the hien sy hinh thanh ciu true MCM-41. Peak 

tgi 802 era"' va 798 cm'* dugc gin cho dao dfng ddi xiing cua lifn kft Si-O-Si va cic dao dpng 

ciJa SiOa td dien, peak tai 468 cm'' dng vdi cic dao ddng biln dgng cua Si-O-Si [5]. Tit ci cac 

peak nayla dge trungcua pha mao quan silica [10]. Phd IR cua vat lifu W/MCM-41vin c6 cac 

peak dge tnmg ciia chit mang MCM-41, chdng td vat lieu nfn sau khi tim muli wolfram van 

giet dugc bg khung ciu true MCM-41. Ngoai ra, vat lifu W/MCM-41 cd peak 963 cm"' chi ra s\f 

tin tai lifn kit Si - O - W [8] giua wolfram vdi chit mang MCM-41. 

Fhl tan xa nang liromg tia X (EDX): 

Thanh phin nguyfn t l fren be mat cda miu MCM-41 tdng hgp tii bentonite xac djnh 

bing phi EDX dugc dua ra d bang 3, cho thiy vat lifu MCM-41 ting hgp tu ngudn bentonite 

cd thanh phan chu ylu la nguyen td Si va O, hai thanh phin chinh die trung cho cau tgo thinh 

mao quin vd dinh hinh Si02 cua vgt Hfu. Sy cd mat cua AI trong vat lifu tdng hgp dugc tii 

bentonite chirng td ring frong qua trinh kiim chay dl liy ngudn silicate thi ca Al va Si dfu tach 
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ra, va cd thi cic nguyfn tii Al da thay thf mft phan cac nguyfn tu Si frong qua trinh tdng hgp 

vat lifu. Sy cd mat cua wolfram khdng xic dinh dugc bing phuong phip niy. 

Bang J. Thinh phan cic nguygn to tr6n bl m t̂ cua vit lifu MCM-41 

STT 

1 
2 
3 
4 

Nguyen to 

Si 
O 
Al 
Na 

Mau 1 
32,91 
51,87 
2,42 
1,47 

Phan tram (%) tren bl mat MCM-41 
MSu 2 Mau 3 
37,21 37,18 
51,32 51,07 
2,62 2,74 
1,82 1,58 

Anhhien vi dien tu quet (SEM) va anh hiln vi dien tu truyen qua (TEM) 

Tu kit qua anh SEM ciia miu MCM-41 cho thiy ring mau cd dang hinh cau, cac hgt cd 

kich thudc trong khoing 70 - 100 nm, hinh dang va kich thudc hat tuong ddi ddng deu. 

(I) (H) 

Hinh 5.Anh SEM (I) vi inh TEM (II) cua MCM-41 ting hgp tii bentonite Thuan Hii 

Hinh anh TEM cua chit mang nhin td mit (100) (nhm td fren xuing) hmh 6 cho thiy 

mit cit ngang la nhihig hmh luc giic dfu cd kich thudc mao quin dfu dan, khi quan sit d mgt 

(110) nhin tu mat ben cho thiy chit mang Si-MCM-41 cd hinh Ing song song. Nhu viy, chit 

mang Si-MCM-41 tdng hgp dugc cd ciu true mao quan trung binh dgng luc lang dfu dan vdi dp 

frgt tu cao, kich thudc mao quin rat dong dfu. 

3.1.4. Phan ung desulfiuhda khd luu huynh 

Phin ling oxy hda khu dibenzothiophene frfn hf xuc tic W/MCM-41 vol chit oxy hda 

la H2O2 (30%) vdi cac san phim cd thi tgo thanh dugc the hien qua phan dng sau: 
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\ W/MCM-41 

-H2O2 

0 0 

\ //\ V +tso,/soo 

DBT 

(a) 
....„..^J.. 

(b) 

Hinh 9. Sic ky dd GC-MS ciia: (a) nhiSn lifu mo Wnh chua DBT 

vi (b) sin phim hdn hgp sau phin ung. 

So sanh sic dl cua mau nhien lifu md hinh tnrdc vi sau qui trinh thyc nghiem ciia ptian 

dng oxy hda khu, chiing tdi thu dugc mgt s l sin phim dugc dinh danh bing GC-MS, thf hi?n 

qua bang 4. 

Bdng 4. Cic sin phim trong hdn hgp sau phin iing 

STT Ten cac chat Hda tr i 
cuaS 

Khoang thoi gian 
liru (phiit) 

Do triing lap MS 

(%)' I 1 Dibenzothiophene (DBT) 
_ Dibenzothiophene sulfone 

(DBTS) 
3 Biphenyl(BP) 

n 
VI 

16,280 - 16,421 

19,860 - 19,985 

11,268-11,413 

97 (Co chat chi 

97 

95 

Vat lieu 9%W/MCM-41 tdng hop duac co hoat tinh xuc tac tot doi voi phan img 

desulfiir hoa-co d6 chuyen hoa DBT trong nhien lieu m6 hmh dat 97% v6i cac dieu kien thich 

hgrp nhu sau: nhiet dp phan img: 65-70°C, ti le mol H2O2/DBT = 79, thoi gian phan iing: 5 gicf. 

6 diiu kien nay, S (II) trong DBT da bj oxy hoa thtah S (VI). Ngoai ra, chiing t6i con thiy xuit 

hi^n mOt lu^ng nho san pham biphenyl, chiing to DBT da bi oxy hoa sdu va luu huynh c 6 | 

bi loai khoi h6n hop duoi dang luu huynh oxide. 
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4. KtT LU^N 

D i tdng hop dugc vgt lieu MCM-41 va W/MCM-41 td nguon bentonite Binh Thuan. 

K i t qua dugc chung minh b ing c i c d i e tnmg XRD, SEM, TEM, BET va IR cho tiiiy vat lieu 

MCM-41 tdng hgp dugc cd cau true mao qu in trung binh dgng luc lang ddng deu, kich thudc 

mao quan rfng, difn tich b l mat rifng ldn (818 mVg). V i t lifu W/MCM-41 tdng hgp b ing 

phuong p h i p tam mudi wolfiam len ch i t mang MCM-41 vdi ham lugng 9% wolfram v in gid 

dugc cac d i e tnmg cau true mao quan trung binh nhung df trgt ty giam, difn tich b l mat rifng 

g i im va cd sy " g i n k i t " cua wolfram trfn b l mat vat lieu MCM-41. Vat lifu 9%W/MCM-41 

tong hgp dugc cd hogt tinh xiic tac tdt doi vdi phan dng desulllir hda vdi do chuyln hda 

dibenzothiophene frong mau nhien lifu md hinh dgt 9 7 % vdi eac dieu kifn r i t "mfm": nhiet dd 

ph in ling: 65-70''C, ti If moIH202/ dibenzothiophene = 79, thdi gian phan iing: 5 gid. 
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ABSTRACT 

A tungsten-containing ordered mesoporous MCM-41 catalysts have been designed and 

synthesized using bentontefrom 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 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: Bentonite from Binh Thuan, Viet Nam; desulfiirization; MCM-41 containing 




