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ABSTRACT

In the research, catalyst activity of AI-MCM-41 with different ratios of
Al/Si are compared by observing catalyst samples that successfully
synthesized. The ratio 30 of Al/Si was selected for impregnation process
with Co to obtain the formation of 5.0% Co/Al-MCM-41, 7.5% Co/Al-
MCM-41, 10% Co/Al-MCM-41, 15% Co/Al-MCM-41 and15% Co/Al-
MCM-41. Through experiments, 10% Co/AI-MCM-41 sample was
advisable to added with B. for evaluation of metal dispersion on carrier
surface. Liquid fuel products were obtained by using . 10% Co-0.6%
B/AI-MCM-41 catalyst. Hydropolymerization of ethylene under low
temperature (190°C) and normal pressure (1atm) was clearly accelerated
by 10% Co-0.6% B/AI-MCM-41. This would be a positive sign for fuel

industry to convert ethylene, CO and H2 into valuable products.

Gidi thiéu chung

Hién nay khi x& hoi ngay cang phat trién, con ngudi
dang dé&n dan thay thé hoan toan suc lao déng thi
cdbng sang tu déng hda bang hoat déng clia méay maoc,
kéo theo dé la nhu cau si dung nhién liéu ngay cang
giatang.

Ngudn nang lugng ma con ngudi dang st dung hién
nay chl yéu la nang lugng hda thach tur than da, dau
mo,... Theo thdng ké, cac ngudn nang lugng con ngudi
dang tiéu thu bao gom 41,7% dau mo, 24,7% than,
21% ga, 6% nang lugng nguyén t, 6% dén tu thay
dién va nang lugng gid, méat trai, dia nhiét, nang lugng
sinh hoc... chi chiém khodng 1% nhu cau si dung cla
con ngudi. D& dang nhan ra rang ngay nay cdng nghé

sdn xudt nhién liéu va hoa chét trén thé gidi chu yéu
duavao ngudn dautho, tiéu biéu la nghién cltu vé xic
tac trong moilinh vuc nhu khoa hoc méi trudng, trong
cdng nghé loc va hoa dau.., va dac biét trong thdi
gian gan day, trong cong nghé san xudt nhién liéu sinh
hoc thi vai tro cla xUc tac la yéu té quyét dinh chat
lugng va dé chon loc clia san phém tao thanh. Theo
du bao clia Co quan nang lugng quécté (International
Energy Agency viét tat la IEA) néu mdc dé tiéu thu
nang lugng trén thé gidi ti€p tuc gitt & muc hién nay
thi dén nam 2050 trr lugng dauthd trén thé gidi sé sut
gidm va chi dap Ung dudc 30% nhu cdu nhién liéu cla
con ngudi. Do d6 doi hoi nhu cdu tim ra ngudn nang
lugng M&i dé san xuét va than thién véi con ngudi
nham dam bado an ninh nang lugng cho con ngudi
trong tuang lai.
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Qua lich s& hon nla thé ki phat trién cla phan Ung
Fischer-Tropsch, cong nghé GTL ( Gas To Liquid ) da
cho thdy nhiéu uu diém khi tan dung va chuyén hoa
ngudn khi doi dao thanh nhién liéu long. Diéu nay
cang cd y nghia thuc tién hon & nudc ta khi nudc ta
hién nay dang ddy manh khai thac cac ngudn khi cling
v3ido 1a két hop vdibdo vé chi quyén bién dao va co
thé nhap khdu cac ngudn khi sau nay. Xu hudng trén
thé gidi cling dang cho thdy diéu tuong tu khi cac
ngudn khi thién nhién dang dugc khai thac manh mé
tai cac khu vuc nhu bién Bac, khu vuc Alaska hay khu
vUc xung quanh vinh A Rap. Ngoai ra tai Nhat Ban va
My v3i cac tiéu chudn vé khi thai va maéi trudng ngay
cang nghiém ngat thi nhién liéu 1ong chuyén hoa tu
khi thién nhién va khi t6ng hgp la hudng di kha thi[7].
Mot s& ngudn nang lugng sach va cé kha nang tai tao
nhu: ndng lugng Mat trdi, ndng lugng gid, thay triéu,...
da va dang la dé€ tai nghién clu clia nhiéu t& chic
khoa hoc trén toan thé gidi. Nhung do chi phi dau tu
dé€ san xuét ra cac loai nang lugng dé van con & mic
rét cao va hiéu qua s dung chua dat dugc nhu mong
dgi nén viéc dua vao qui md san xudt cong nghiép
phé thong con gap nhiéu khé khan.

Trong b&i canh d6, mét trong nhitng hudng di nham
cai thién van dé la chuyén hda khi thanh nhién liéu, sau
do st dung chdng lam nguyén liéu cho cac qué trinh
ti€p theo, v&i uu tién chuyén hoa khi thanh nhién liéu
ldng. Nhu cdu vé ngudn nhién liéu mdi budc dau sé
dugc giai quyét bang cac qua trinh chuyén hoéa khi
téng hgp thanh nhién liéu, mot trong nhing qué trinh
san xudt nhién liéu téng hop la qua trinh hydropolymer
héa olefin thu nhién liéu Idng va&i ngudn nguyén liéu la
ethylene, hydrogene va carbon monoxide.

San phadm thu dugc qua trinh ¢é thé chira cac hop chat
cb oxy va san phdm c6 nhanh nhung moét dac diém
quan trong va uu thé hon cac qué trinh chuyén hoa
khac 1a nhién liéu Iong khdng chira cac hgp chat ¢o hai
nhu luu huynh. Vi ngudn ethylene co thé dugc san
xudt bang qua trinh cracking khi hoa long LPG hodc
tan dung phu phdm céng nghiép, con khi téng hop
(CO va H2) ldy tu ngudn nguyén liéu co khd nang tai
tao, hay reforming khi tu nhién (phan doan naptha) va
do dé it gay anh hudng dén méitrusng[1,2].

Phan Ung Fischer-Tropsch dugc thic ddy bdi xic tac
khdng déng nhat. Trong phan Uing nay chét xic tac Co
dugc dung phé bién badi nd thich hgp & nhiét d6 thap
va ¢6 hoat tinh cao,chon loc déi vd&i ankan mach
thadng va mach dai. D6 chon loc thdp d&i vai anken va
cac hgp chét oxygenates. ( ly lo dung Co va sau dé noi
dén su thich hgp clia MCM-41 déi véi Co). Vat liéu
mao quan trung binh nhu MCM-41 ¢6 thé lam ting d6

chon loc va én dinh hoat tinh xic tac vi c6 thé can
thiép dugc vao cau tric hinh hoc cia MCM-41 & muc
dd nhat dinh. Lgi ich cla viéc can thiép dugc vao ciu
tric va hinh thai clia xic tac d6 la dem lai cai nhin t6ng
quat va rd rang hon vé co ché va con dudng hinh
thanh san pham. TU do co thé hd trg quéa trinh nghién
ctu khi ta lua chon cac phuong an thuc hién tiép theo.
Chat mang MCM-41 v3&i dd khuéch tan tét qua mao
quan cling 1& yéu t& quan trong dé gidm viéc hinh
thanh cac hgp chét trung gian trong qua trinh va cho
dé chon loc san pham.

Viéc st dung chdt mang mao quan trung binh dé cai
thién hoat tinh cling nhu dinh hudéng cho san phdm
theo mong mudn 1a mét hudng di rat tiém nang va cé
y nghia rat I16n trong thuc tién. Thyc t€, nghién cffu nay
la hudng di khac dé phéat trién hon nghién ciu da
duagc tién hanh bdi nhdm tac gia véi muc dich dua ra
nhirng k&t quad nghién cu nén tang ban dau. Viéc tién
hanh thuc nghiém nay s& dua ra buc tranh téng thé
cho phan Ung dé o tién dén Ung dung déng hinh,
phat trién & quy méd cong nghiép(3,4].

V&i nguén ethylene ¢ thé dugc san xuédt bang qua
trinh cracking khi hda Idng LPG hodc tan dung phu
phdm cong nghiép, con khi téng hap (CO va Ho) ldy tur
ngudn nguyén liéu cd khd nang téi tao, hay steam
reforming khi tu nhién (phan doan naptha) va do do ft
gay anh hudng dén mbi truong. Do dé sea qué trinh
hydropolymer hoa ethylene hifa hen sé la hudng di
mdi dugc nhigu nha nghién clu tién hanh phéat trién va
duavao Ung dung trong thuc té [5].

Thyc nghiém va phuong phap nghién cliu
T6ng hap xdc tdc
Quy trinh t6ng hap dugcmd ta nhu sau:

a. Téng hgp chdt mang AI-MCM-41 véi cac ti 1é (Si/Al
= 20; 30; 40)

Hoéa chat sir dung: Chat hoat déng bé mat Cetyl
trimetylammonium bromua - CTAB (Merck); Ethanol
C2HsOH; Aluminium isopropoxide Al(OC3H7)3 (Merck);

Tetraethyl orthosilicate TEOS (Merck), Dung dich
NH4OH 25%, Dung dich NaOH 0,02M; Nudc cét.

Tién hanh t6ng hop cac mau chat mang Al-MCM-41
vai ty 1& Si/Al [an luct la 20; 30; 40. Do ty 1é Si/Al khac
nhau nén cac mau dudc téng hgp vdi lugng hoa chat
khac nhau. Tién hanh can hoda chat vdi lugng da tinh
toan.

Quy trinh t6ng hap AI-MCM-41 vdi cac ti 1€ (Si/Al = 20;
30; 40). Hoa tan 2,31g CTAB vao 22,5 ml H20 va 18 ml
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C2oHsOH, khudy déu trong 30 phdt, t6c do khudy
550v/phut, nhiét d6 khoang 40°C. Thém 18 ml dung
dich NaOH 0,02M vao dung dich trén. Sau do, st dung
NH4OH 25% diéu chinh @€ pH =11 (Dung dich A) Hoa
tan 0,1345g Al(OC3H7)3 vao 5 ml H20 va 10 ml
CoHsOH. L&y 6 ml TEOS 99% hoa tan vao hdn hap
(hdn hgp B). Khudy déu trong 30 phut, t&c dé khudy
550 v/pht, nhiét dé khoang 40°C (hdn hop C).

Nho t&r tr hdn hgp C vao dung dich A, khudy déu
trong 3h, t6c dé khudy 550 v/phut, nhiét d6 khoang
400C va duy tri pH =11 nhd NH4OH 25%, G hdn hop
48h trong autoclave & nhiét do 150°C. Tién hanh loc,
rfa dén pH =7 va sdy khd & 80 + 90°C, sau d6 nung
4h trong dong khéng khi & 5500C, t6c dé gia nhiét
109C ph-1, thu dugcvat liéu Al-MCM-41 [6, 14].

b. T6ng hop hé xtc tac

Sau khi téng hop va khao sat cac dac trung clia chat
mang Al-MCM-41, lya chon mau chat mang Al-MCM-
41 véi ty 16 Si/Al dé tién hanh téng hgp hé xtc tac
hoan chinh bang cach dua kim loai hoat déng va chét
x(c tién 1én. Ham lugng kim loai hoat déng dugc tinh
toén thong qua mudi dugc dua 1én bdng phuong
phap ngam t&m, thu dugc cac mau xuc tac chira kim
loai coban theo phéan tram khéi lugng tuong Ung
5.0%Co/Al-MCM-41,  7.5%Co/AI-MCM-41, 10%Co/Al-

MCM-41, 15%Co/AI-MCM-41  va 10%Co-0.6%B/Al-
MCM-41.
Quy trinh ngam tadm nhiéu [an, cu thé nhu sau:
DUﬂg dich mudi Chéat mang
Co vaBduac lam nhiéu [&n
hoa tan , AI-MCM-41
Say kho & Khudy va gia —
90°C |+ nhiét cho kho |- Tamlan'
trong 3h bé mat
Khudy va gia Sdy kho &
Tam lan 2 nhiét cho kho 90°C trong
bé mat 3h
Say kho & Khudy va gia —
90°C trong [+ nhiét cho kho | Tamlan3
3h bé mat

l

Xuc tac Co-B/AI-MCM-41

Hoa tan hoan toan lugng mudi da can vdi moét lugng
nugc cat  vua du, trdnh dung  qué
nhiéu nudc cdt s& lam qué trinh ngdm tdm kéo dai
khdng can thiét. Tién hanh ngadm tdm nhieu 1an mbi
lan tam khoang 10ml dung dich mudi 1én chat mang.
Cho lugng chdt mang da can chinh xac trén vao céc
thay tinh 100ml, va tién hanh t&m khoang 10ml dung
dich muéi 1én trén chat mang sao cho vira du thdm
udt, khudy tron that déu, va dé khod tu nhién trong
khodng 1 gid. Sau dé dua xic tac di séy khd & trong 3
gid & 90°C. Tiép tuc ngdm tdm mau xUc tac d& ngam
ttm lan 1 v&i 10ml dung  dich  mudi
ti€p theo, dé€ kho tu nhién trong 1gid, sau d6 dem séy
khd trong 3 gid & 90°C. Tiép tuc ngdm tdm mau xdc
tac d& ngam tam lan 2 vai 10 ml dung dich mudi tiép
theo, dé kho tu nhién trong 1gid, sau dé sy khd trong
3 gig & 90°C. CU tiép tuc nhu vay cho dén khi hét
lugng dung dich mudi trén. Sau khi d& t&m xong hét
lugng mudi trén ta dem xuc tac di nung trong 5h &
nhiét dé 450°C. Xdc tac sau khi nung xong dé ngudi
cho vao tui kin va bdo quan trong binh hit
am.

Ddc trung xdc tdc

Phuong phap H2-TPR: Thong qua thong tin tir phd
TPR, cac trang thai khit dugc thé hién thong qua cac
peak ddc trung tai cac nhiét dé xac dinh, trén may
AutoChem 1l 2920 V5.02, mau dugc khit tir 5000C dén
700°C vé&idong 10%H2/Ar c6 luu lugng 50ml.min-1, t6¢
dé gia nhiét 10°C.min-T.

Phuong phép phd nhiéu xa Ronghen (X-ray diffraction
- XRD): Xdc tac dugc ghi trén may model miniflex600
hang Rigaku, &ng phét tia Ronnghen bang Cu, budc
song A = 1.540 A, gocquét thay d6itr 10 dén 70°; t&c
do quét 0.05° ph™.

Phuong phap hdp phu xung CO: Budc thuc hién trén
may Autochem Il 2920 V5.02.

Phuang phap SEM-EDX: Xdc tac dugcdo véihé EDAX
gan véinova nanoSEM 450 (FEl)- EDAX (AMETEK).

Phuong phap do héng ngoai FTIR: Qua trinh do phd
héng ngoai dugctién hanh trén may FTIR MODEL FTIR
4600 cla Jasco, dat & phong thi nghiém trong diém
vat liéu tién tién Ung dung trong phét trién xanh tai
Trusng Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia,
Ha Noi.

Phuong phap BET: XUc tac dugc ghi trén may Model
NoVa touch LX4 cla Quantachrome.
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Phucng phap TPD-NH3: Xuc tac dudc x ly nhiét &
3000C dé loai nudc sau dé ha vé 100°C. Cho NH3 hap
phu &100°C trong 1h, Sau dé dung He dé giaihdp NH3
tr 1000C dén 700°C. Qua trinh khir hdp phu theo
chuang trinh nhiét dé dugc tién hanh trén may
AutoChem 11 2920 V5.02 Micromeritics.

Phuang phap GC-MS: San phdm duagc phan tich thanh
phan trén may sac ky khi kh&i phé GC-MS 2010,
(70284101136 (Japan), tai Vién nghién cltu & phat trién
Ung dung cac hgp chat thién nhién (INAPRO), Dai hoc
Bach Khoa Ha Noi.

Thu'c nghiém nghién ciru hogt tinh xtc tdc

Qué trinh xdc tac va cac diéu kién tuong Ung dugc mod
ta nhu sau:

* Thir kin va dudi khi Ar: Khi Ar t&r binh chifa dua vao
hé théng qua van diéu ap. Duy tri ap trong hé théng &
2+3 bar. Kiém tra, thir kin va tién hanh dudikhi.

* Hoat hda xdc tac Ha: Nhiét dé khir & 450°C; Toc do
gia nhiét: 5°Cph-1; ThGi gian: 4 + 5 h va luu lugng
dong H2: 200+250 ml.ph-1.

* Tién hanh phan Ung CoH4/H2,CO: Sau khihoat ho a,
xUc tac dudc dua vé 190°C trong dong Ar. Thuc hién
phan Ung & nhiét dd phan Ung: 190°C, v&itdc dé gia
nhiét: 5°Cph.Thai gian thuc hién phan Ung: 8 h.
Thanh phan khi phan Ung: 5% khi CO trong nguyén
liéu dau, ty 1& CaHa/Hz = 2.5.

H&n hop san phdm sau phan Ung thu dugc, lam lanh,
ngung ty, sau do phan tich trén thiét bi GC-MS, cac
théng tin vé hydrocarbons va cac hgp chat hinh hanh
trong qua trinh phan Ung dugc xac dinh dua vao viéc
so sanh thai gian luu cac peak xuét hién vai phd chudn
tucong Ung va ham lugng dugc xac dinh thdng qua
dién tich cac peak clia cac chat daxac dinh dugc.

K&t qua va thao luan
K&t qua ddc trung pha tinh thé ctia chdt mang

Bang 1: Giatri dac trung d100 clia cac mau Al-
MCM-41 & cac ty 1& Si/Al

STT| Ty 18 S/A d100 (A)
7 20 76,366
2 30 45,152
3 40 46003

Hinh 1: Gian do XRD gdchep clia cac mau chat
mang Al-MCM-41

Két qua XRD dac trung pha tinh thé clia chat mang Al-
MCM-41. Gian do nhiéu xa tia X clia mau Al-MCM-41 &
cac ty 1& Si/Al lan lugt la 20; 30; 40 xudt hién peak c6
cudng doé khé rd nét & vang goc hep 2.00~2.16 dac
trung cho mat 100 c6 d100 & cac ty 1€ khac nhau thé
hién & bang 1, hinh 1.

K&t qud thu dugc cho thdy co cac ddu hiéu clia dac
trung cdu tric mao quan trung binh clia vat liéu. Day
la vat liéu c6 ciu triic mao quan trat tu.

Két qud dién tich bé mdt riéng (BET)

Dién tich bé mét riéng va cdu trdc mao quan vat liéu

dugcdanh gia bang phuong phap hdp phu va giai hdp

phu vatly N2. Két qua phan tich dugcduara & bang 2.
Bang 2: Dién tich bé mat riéng va dudng kinh mao
quan tap trung cla cdc mau chat mang Al-MCM-41

M&u Al- [Diéntich | Thé tich | Pudng | Pudng
MCM-41| bé mét | riéng |kinh mao |kinh mao
g cacty | riéng mao |quantidp| quan
lé Si/Al | BET, quan |trung, )| trung
(m2/9) | (cm3/9) binh, (&)
20 720 0.88 25 + 27 | 42593
30 642 0.80 ~25 | 435805
40 628 0.77 ~25 48.364

TU bang 2 co thé nhan thay khi thay déity 1& Si/Al tir
20 dén 40 dudng kinh mao quan trung binh tang tur
42593 A lén 48.264 A Diéu nay co thé giai thich la ty
lé Si/Al cang tang thi lugng nguyén tu, ion Si trong
mang cang tang, lugng nguyén t, ion Al trong mang
gidm; ma chiéu dai lién két Si-O I&n hon so vdi chiéu
dai lién két Al-O chinh bdi 16 d6 ma cdu trdc luc lang
clia AI-MCM-41 bj gidnra. Diéunay dan tdiviéc dudng
kinh mao quan trung binh tang lén.
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]

(a) (b)
Hinh 2: Buding ddng nhiét hap phu va giai hdp phu Nito
(a) va phén bé mao quan (b) clia chdt mang Al-MCM-
411y 18 Si/Al= 20

t

§
PROT——

@ (b)
Hinh 3: Buding dang nhiét hdp phu va gidihdp phu Nito
(a) va phan bé mao quén (b) clia chat mang Al-MCM-
41ty 18 Si/Al= 30

(a) (b)
Hinh 4: Buding dang nhiét hdp phu va gidihdp phu Nito
(a) va phén bé mao quén (b) clia chat mang Al-MCM-
41ty 1é Si/Al= 40

dVidiog{w) Pore Volume (cmig A)
S 8 5 & %

%0 100 200 1,000
Pore Width (A)

Hinh 5: Két qua phd phan b6 mao quan clia chét
mang Al-MCM-41 & cac ty lé Si/Alkhac nhau

SIAI=20

02 04 05 08 1 12

Hinh 6: Két qua dudng dang nhiét hdp phu va giai
hadp phu Nito

Khi tang ty lé Si/Al 20, 30, 40 dudng kinh mao quén
trung binh ting dan tdi viéc dién tich bé mat riéng
(BET) gidm tU 720 m2/g xuéng con 628 me/g. Tuy
nhién viéc thay d6ity 1& Si/Al khéng lam bién d6inhiéu
dudng kinh mao quan tép trung.

K&t qud phé hong ngoai FTIR

TU két qua chdng phd FTIR cé thé thay khi thay déi ty
& Si/Al két qua phS FTIR clia cac mau la tuong déng
ching to cac nhom chic lién két trong cac mau 1a
tuong tu nhau.

Ton tai dao déng & khodng sé sdng 3400 cm' dac
trung cho lién hét hydrogen ngoai phén t, 1a céc lién
két -OH (c& thé 14 clia -COOH) ¢ tinh axit yéu. O
khodng s6 séng 1600 cm xuét hién dao déng dac
trung cho lién két trong pha tinh thé.

Bén canh dé céu trdc t& dién TO4 va tinh déi xng Si-
O-Si cling dugc thé hién trén phd FTIR & s6 song
khoang 1000 cm™" va 800 cm; ty 1& Si/Al cang Ién thi
cudng dé peak cang o va dugc thé hién & hinh sau
day.

Hinh 7: K&t qua phS FTIR clia cac mau chat mang
Al-MCM-41 tai cac ty 1€ (a) Si/AI=20; (b) Si/AI=30, ()
Si/Al=40
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K&t qud SEM-EDX

K&t qua chup SEM cho thdy trén bé mat, pha tinh thé
Al-MCM-41 ty |é Si/Al=30 cac hat ton tai & hinh théi da
hinh v&i su xuét hién clia Co, Si va Al trong thanh phan
G bang 2va daidién & hinh 8 sau day.

Weishh
6476
156
3369

1 5 5 7 8 g 10 1 12 13 14 15 16 17 18 19
ull Scale 260 cts Cursor: 5,030 keV (1 cts) ke!

Hinh 8: K&t qua SEM-EDX clia xUc tac mau Al-
MCM-41 1y 1& Si/Al=30

Mau chat mang A-MCM-41 ty 1& Si/Al=30 da dugc
chup SEM két hap EDX, muc dich khang dinh sy c6
mat clia Al trong cdu trdc mang véat liéu dan tsi kha
nang bién tinh 1am tang tinh axit, dan t&i tang hoat
tinh xtc tac khi tdm kim loai lén chdt mang Al-MCM-
41. Ham lugng Al dugc chiing minh bdng phS EDX.
Cac két qua thu dugcthé hién trong hinh va bang trén.

Két qua EDX gilp ta cd thé danh gia so bé rang trén
mau chit mang t6ng hop dugc da cd su phan bd Al
Tuy nhién, ham lugng Al dua vao con nhd dan dén ty
l& Si/Al I6n dan dén tinh axit rat manh, diéu nay sé
dugckiém chiing théng qua phuang phép TPD-NHs.

Két qua gign do TPD-NH3

SU dung phuong phap hdp phu va gidi hdp theo
chuong trinh nhiét dé (TPD-NH3) dugc st dung dé xac
dinh luc axit clia vat liéu.

T Temperton . Toe

oo A
e
am
-
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8
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Hinh 9: Gian d® TPD-NH3 clia mau Al-MCM-41 vdi
Si/AlI=30
Co thé thdy, ton tai cac tdm axit vai luc axit nam trong
dai réng: tam axit yéu (peak cuc dai & 159,4°C la do
NH3 gidi hdp tai cac tdm axit yéu hoac khéng o tinh

axit, hoac cling c6 thé 1a do nhom silanol bé mat), tam
axit trung binh (khoang 250°C lién quan dén NH3 giai
hdp tai cac tdm c6 cudng doé trung binh bao gém c3
Bronsted va Lewis), tdm axit manh (peak cuc dai xuét
hién & 533.20C). Clng t&r hinh 9 ta nhan thay, trén phd
thé hién thé tich khit hdp phu NH3 clia cdc mau xuc tac
trong vung axit manh va trung binh I&n han nhiéu so
va@i dién tich ving axit yéu. Dién tich ving tam axit
manh, tlc 1& mau chdt mang Al-MCM-41 sau khi t6ng
hop da hinh thanh tam axit, ddc biét |a tdm Bronsted
va Lewis manh.

Ddc trung bé mdt vt lidu, anh TEM

Két qua chup TEM clia mau chat mang Al-MCM-41
dugcduara & hinh 10.

=

Hinh 10: Anh TEM ctia mau chat mang Al-MCM-41 ty 1é
Si/Al=30 & cac do phan giai khac nhau.

TU két qud TEM mau chat mang Al-MCM-41 trén hinh
9, O thé thdy cac van sdp x€p kha chat ché thé hién
tinh trét ty cao clla mao quan va cdu trdc dang luc
lang cla mao quan. Két qué thu dugc tu anh TEM la
tugng doéng vai nhan xét rdt ra ti két qua X-Ray. Diéu
nay chiing té chdt mang Al-MCM-41 da dugc téng
hop thanh cong.

Két qud ddt trung hda ly cda xic tdc Co/Al-MCM-41

K&t qua phd XRD goc réng clia cac mau xtc tac dugc
thé hién trong hinh 11 sau day. Quan sat két qua phan
tich XRD géc réng clia cac mau xUc tac ta thdy rang
khi tang ham lugng kim loai theo thdt tu 5.0%, 7.5%,
10%, 15% trong thanh phan cac xic tac. Nhirng peack
dac trung cho kim loai Cobalt (Co) dat cuc dai nhiéu xa
& cac goc 20: 31, 37, 45, 56, 65. Phd XRD vdi cac mau
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5% Co lugng Co 1én khong dang ké dan tdiviec khong
xudt hién peak dactrung.

Do phan tan cla kim loai trén chat mang va kich thudc
tinh thé (?) cla kim loai hoat déng dugc danh gia qua
phuang phap hép phu xung CO. K&t qué do d6 phan
tan cla mau xic tac 10%Co/Al-MCM-41 va mau xdc
tac 10%Co-0.6%B/AI-MCM-41 cho bdi bang 3 va hinh
12,13.

Bang 3: Két qua do do phan tan kim loai trén mau xdc
tac 10%Co/Al-MCM-41 va 10%Co-0.6%B/Al-MCM-41

Po HBei & Pudng kinh
MAu xUc tac phan [N9 Y hat,
. o, [kim loai,
tan, % 5 nm
m</g
- 10%Co/Al-MCM-41 [ 01868 | 1.2635 | 533.5597
Hinh 11: K&t qua phé XRD gdcréng clia clia cac mau 10%C0-0.6%B/Al-
xUc tac Co/Al-MCM-41 thay ham lugng Co MCM-41 0200013533 | 4981722

Cudng do peak cling tang theo ndng dé kim loaithém
vao. O % Co thém vao 1a 7.5%, 10% va 15%, cac peak
sac nhon va chan peak ré rang. Budng nén dac trung
cho chadt mang cling gidm di khi néng do kim loai
tang. TU do ¢ thé khang dinh qué trinh dua kim loai
lén chdt mang téng hgp hé xdc tac dathanh cong.

Két qud phan tich hdp phu xung CO

TED Signal (a.u) vs. Time
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Hinh 12: Két qua phan tich hdp phu xung CO cla
mau 10%Co/Al-MCM-41
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Hinh 13: K&t qua phan tich hdp phu xung CO clia mau
10%Co-0.6%B/Al-MCM-41

Khi chua bd sung chét phy trg B, d6 phan tan kim loai
trén bé mat chat mang thap (0.1868%), dudng kinh hat
kim loai I6n (1.2635nm ?), bé mat riéng clia kim loai rt
thap (1.2635m?2/g kim loai). Sau khi bé sung thém chat
phu trg B v&i ham lugng 0.6%, cac thong sé nay co su
thay déird rét.

Cu thé 1a db phan tan tang lén dén 0.2000%, bé mat
rieng 1.3533m2/g kim loai, dudng kinh hat kim loai
gidm xudng con 498.1722nm. K&t qué nay chiing to,
viéc thém chét phu trg B ¢b tac dung lam ting doé
phan tan kim loai Co lén chdt mang, pht hop vdi cac
nghién clu trudc dé cla tac gia [10].

Két qud GC-MS

Viéc danh gia phan bé san phdm clia qué trinh chuyén
hoa ethylene dugcthuc hién trén ca s& sé nguyén tir C
cb trong san phém clia phan Ung. Két qua phan tich
GC vé phan bd san phdm clia phan Ung khi st dung
chdt xic tac. K&t qud GC-MS san phém cla xic
10%C0-0.6%B/AI-MCM-41 dudi digu kién phan Ung
dugcduara & bang 4.

Bang 4: Thanh phan céc cdu t& trong san pham
10%C0-0.6%B/Al-MCM-41

TT o o Ham [Phéan
Cauts lugng %|doan
1 n-Octane 1.96
2 | Octane, 2-methyl- 0.75
3 | Octane, 4-methyl- 0.74
4 | 2,3,4-trimethylpentane 3.83 o
5 | 2,3,3-trimethylpentane 1.66 b
6 | 2,3-dimethylhexane 1.46 =
7 | 2-methylheptane 1.79
8 n-Nonane 157
9 | 3-methylnonane 0.55
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10 | Nonane, 3-methyl- 0.88
11 Decane 1.01
12 | 4-methyldecane 0.3
13 | 3-methyldecane 0.32
14 | indane 2.24
Téng 19.06
1 Dodecane 3.86
2 Tridecane 342
3 Tetradecane 545
4 Pentadecane 3.19 @
undecane 0.49 g
2,9-dimethyldecane 1.54 2
Heptane, 2,2,4,6,6- 0.34
pentamethy|-
T8ng 18,29
Hexadecane 5.57 .
2 Heptadecane 1.61 %
3 Nonadecane 218 o)
T6ng | ..
1 | toluene 3.66
2 | ethylbenzene 4.83
3 | m-xylene 6.94
4 | o-xylene 7.51
5 | Benzene, propyl- 1.96
K&t luan

Két qua nghién cltu téng hop chat mang Al-MCM-41
vdi cac ti 1é dugc khdo séat cla Si/Al 1an luct la 20, 30
va 40 d& dugc t8ng hgp thanh cdng va danh gié cac
dac trung. Trong do viéc thay thé dong hinh Al3+ vao
khung mang AI-MCM-41 vdi ti 1é Si/Al la 30 da cho
thdy dé axit cla xUc tac dugc ci thién rd rét trong khi
hinh thai cdu tric clia xudc tac khong bi thay déi qua
nhiéu. Diéu nay dugc thé hién & két qua TEM khi hinh
anh cdu tric clia xUc tac van kha déng déu va cac
duding thang song song van dugcthé hién kha 18, sau
dé Co da dugc ngdm tdm Al-MCM-41 vdi cac ti 1é
khdo sat lan lugt la 5.0%Co/Al-MCM-41, 7.5%Co/Al-
MCM-41, 10%Co/Al-MCM-41, 15%Co/Al-MCM-41 va
dé danh gia thém vé hoat tinh xtc tac, B d& dugc bd
sung dé danh gid do6 phan tan kim loai. TUr do xuc tac
dugc s dung cho qué trinh hydropolymer hoa
ethylene.

Két qua qua trinh cho thdy d& téng hop thanh cong
x(c tac thuc hién phan ¢ng, thu dugc san pham vdi
thanh phéan nhién liéu 1dng dang ké khi thuc hién tai
nhiét do thap (190°C) va ap suét thuang (latm) vdixic
tac 10%Co-0.6%B/Al-MCM-41. Qua dé thay duagc trién
vong clia qué trinh tdn dung ngudn ethylene cling vdi

CO va Hz2 cho qua trinh dé nhan dugc nhiing san
pham thiét thuc.
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