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Liquid fuel, a mixture of ethylene’s liquid oligomer, from ethylene was
successfully carried out by oligomerization of ethylene in the presence
of Co/Al-SBA-15. The mesoporous Co/Al-SBA-15 catalyst was prepared
through impregnation of varies amount of Co (5, 7.5, 10, and 15 wt.%)
into AI-SBA-15. The conversion of ethylene was performed at
atmospheric pressure and 190°C in the presence of CO and Hy, and 08
hour/day. Through all of Co impregnated proportion on Al-SBA-15 (5,
7.5, 10 and 15 wt.%), the GC-MS result showed the liquid hydrocarbon
were obtained as naptha (15.37+30.53%), gasoline (10.65+21.17%),
kerosene (1.49+20.50%) and diesel (3.21+3.69%) fraction. The highest
conversion of ethylene into liquid fuel was found in the presence of
7.5%Co/Al-SBA-15, with the vyield of 20%. Byproducts was also
obtained during the conversion, e.g. 3,4,5-methylnonane, 2,3
dimethylnonane, 3-methylheptane, and 4-ethylheptane, which was

approximately 30% of total product volume.

Gidi thiéu chung

Nhién liéu Idng dudc tao ra tir khi t6ng hop hién dang
dugc xem la mét qua trinh quan trong hlta hen sé la
hudng téng hop nhién liéu thay thé moét phan ngudn
nhién liéu tU ddu mad. Trong s& do, hydropolymer héa
ethylene la mét hudng di ¢ tiém nang I&n trong viéc
san xudt nhién liéu ldng tUr CO, Ho va CoHa [1].

Trong cac xdc tac kim loai da dugc nghién clu lam xutc
tac cho phan Ung hydropolymer héa ethylene thi sat
va cobalt cé vé cho két qua kha quan va dan dugc chd
y hon ca. Xdc tac Co va Fe da dugc Ung dung tU kha
l&u trén quy mé cdng nghiép, trong khi xuc tac Fe kinh
té& hon thi Co lai cho dé chon loc va hoat tinh cao hon.
Vi véy, cac nghién ctu déi véi phan Ung nay hau hét

dugc tién hanh dua trén cobalt. Hydropolymerization
da dugc tién hanh vdi xic tac Co mang trén mot s6
chdt mang khac nhau nhu Co/montmorillonite,
Co/kaolinite, Co/Clorite hay xuc tac Co/kieselguhr. Co
nhiéu nghién clu phadn Ung hydropolymer héa
ethylene trén xtc tac cobalt mang trén cac chat mang
AlLOs, SOy, TiO; [2] hay trén zeolit nhu: NaA, NaX,
NaY, NaM (mordenite), HnaY [3].

Viéc st dung chdt mang mao quan trung binh dé cai
thién hoat tinh cling nhu dinh huéng cho san pham
theo mong mudn la mét hudng di rat tiém nang va ¢
y nghia rat I6n trong thuc tién. Thuc té, nghién clu nay
la hudng di khac dé phat trién hon nghién clu da
dudc tién hanh bdi nhém téc gid véi muc dich dua ra
nhiing két qua nghién clu nén tang ban dau. Viéc tién
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hanh thuc nghiém nay sé dua ra buc tranh tng thé
cho phén Ung dé co tién dén Ung dung déng hinh,
phét trién & quy mé cdng nghiép(4].

V& ngudn ethylene c¢6 thé dugc san xudt bang quéa
trinh cracking khi héa ldng LPG hoac phu phdm cong
nghiép, con khi téng hap (CO va Hy) tif ngudn nguyén
liéu co6 khd nang tai tao hay steam reforming khi tu
nhién va gay anh hudng dén maéi truong. Do dé ma
qua trinh hydropolymer hoa ethylene hira hen sé la
huéng di mdi dugc nhiéu nha nghién clu tién hanh
phét trién va dua vao Ung dung trong thuc té.

Trong bai bao nay ching téi nghién cliu téng hgp xuc
tac Co/Al-SBA-15 chuyén hoa ethylene thanh nhién
liéu léng.

Thyc nghiém va phuang phap nghién cdu
T6ng hop xc tdc

Quy trinh t6ng hgp dugc mé ta nhu sau:

a. T8ng hgp vat liéu bién tinh AI-SBA-15

Hoa chéat st dung: Chét hoat dong bé mat Pluronic
P123 (Merck); nguodn silic TEOS (Merck); axit HCl 2M;
mudi nhdm sulfate Alx(SO4)3.18H-0.

Quy trinh t6ng hop Al-SBA-15:

3.5g P123 Khudy & 40°C Thém
100 mIHCI2M [ trong 3h  [7] Ale(SO4).18H0
khuay
Loc, rua Gia hda trong Thém 8.5ml
pH =7 1 autoclave 48h |« TEOS
sdy & 90°C 390°C Khuéy 24h
Gia hoa trong Al-SBA-15
autoclave 48h [»| hinhthanh cé |- Bao quan
390°C mau trang

Chat mang Say kho & T4m 10ml
Al-SBA-15 | ] 105°C sau 4h P Co(NO,),.6H,0
Nung & 450°C Séy kho & 80°C DE kho tu
vdi 5 gid, toc | nhién trong
t 3h T
6 19C.ph-1 rong 24h
Tam lan 2 Xdc tac , .
N __,| Baoquan
. Co/Al-SBA-15
Tamlan 3

Quy trinh tdm dugc thuc hién nhiéu [an cho dén khi
hét luong dung dich mudi. Xdc tac sau khi nung va
bdo quan trong binh hit &m, san phdm cudi cung thu
dugc xdc tac dang bot theo phéan tram khéi lugng
cobalt dugc trinh bay trong bang 1.

Bang 1: Bang téng hap cac mau xUc tac chia kim
loai cobalt theo phén tram khéi lugng

TT Xuc tac Harcnoiu(}c: "9
1 5%Co/Al-SBA-15 5
2 7.5 Co/Al-SBA-15 7.5
3 109%Co/Al-SBA-15 10
4 15%Co/Al-SBA-15 15

b. T6éng hop hé xtc tac 5%Co/Al-SBA-15, 7.5%Co/Al-
SBA-15, 10%Co/Al-SBA-15, 15%Co/Al SBA-15

Hoa chat si dung: Mudi cobalt Co(NOs),.6H,0 tinh
khiét dang tinh th& Nudc cdt; cac chat mang xuc tac
dugc st dung bao gdbm cac vat liéu dugc téng hop la:
Al-SBA-15.

Quy trinh téng hop: Tinh toan khéi lugng mudi
Co(NOs3),.6H,0 va chéat mang véi ham lugng kim loai
Co lan lugt 1a 5%, 7.5%, 10% va 15%.

Quy trinh ngdm tam nhiéu lan, cu thé nhu sau:

Bdic trung xdc tdc:

Phuong phap phé nhiéu xa Ranghen (X-ray diffraction
- XRD): Bugc ghi trén may model miniflex600 hang
Rigaku, 6ng phat tia Rannghen bang Cu, budc séng A
=1.540 A, gbc quét thay déi tir 10 dén 70°; t6c do quét
0.05°.ph™, méy dat & phong thi nghiém tai Truong Dai
hoc Khoa hoc Ty nhién Nguyén Trai Thanh Xuan, Ha
NOi.

Phuong phap SEM-EDX: Budc do vai hé EDAX gén vdi
nova nanoSEM 450 (FEI)- EDAX (AMETEK) & phong thi
nghiém Trung tam Khoa hoc vat liéu, Khoa Vat ly tai
Trudng Bai hoc Khoa hoc Tu nhién Nguyén Trai Thanh
Xuan, Ha Néi.

Phuong phap BET: Bugc ghi trén may Model NoVa
touch LX4 cla Quantachrome, phong thi nghiém tai
Trudng Pai hoc Khoa hoc Ty nhién Nguyén Trai Thanh
Xuén, Ha Noi.

Phuong phép hép phu xung CO: Bugc thuc hién trén
may Autochem Il 2920 V5.02, may dat & Phong nghién
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cUu xUc tac RoHan tai Cio thudc Vién ki thuat hda hoc,
Pai hoc Bach Khoa Ha Noi.

Phuong phap H»-TPR: Théng qua théng tin t&r phd
TPR, cac trang thai khir dugc thé hién théng qua cac
peak dac trung tai cac nhiét dd xac dinh, trén may
AutoChem 11 2920 V5.02, mau dugc khir tir 500°C dén
700°C v&i dong 10%Hz/Ar 6 luu lugng 50ml.min-1, téc
dé gia nhiét 10°C.min-', may dat & Phong nghién cliu
xUc tac RoHan tai Cio thudc Vién ky thuat hda hoc, Dai
hoc Bach Khoa Ha Noi.

Phuong phép TPD-NH;: Xuc tac dugc xtr ly nhiét &
300°C dé loai nudc sau do ha vé 100°C. Cho NH3 hép
phu & 100°C trong 1h, Sau dé dung He dé€ giai hdp NHs
tUr 100°C dén 700°C. Qué trinh khr hép phu theo
chuong trinh nhiét d6 dugc tién hanh trén méy
AutoChem Il 2920 V5.02 Micromeritics, may dat &
Phong nghién clru xuc tac RoHan tai Cio thudc Vién k¥
thuat hda hoc, Pai hoc Bach Khoa Ha Noi.

Phuong phap do hdng ngoai FTIR: Qué trinh do phd
héng ngoai dugc tién hanh trén méy FTIR MODEL FTIR
4600 cla Jasco, dat & phong thi nghiém trong diém
vat liéu tién tién Ung dung trong phét trién xanh tai
Trudng Pai hoc Khoa hoc Ty nhién Nguyén Tréi Thanh
Xuan, Ha Noi.

Phuong phap GC-MS: San phédm dugc phan tich thanh
phan trén may séc ky khi kh&i phd GC-MS 2010,
(70284101136 (Japan), S6 Seri C70284101136 & Vién
nghién ctu & phét trién Uing dung cac hgp chéat thién
nhién (INAPRO), Dai hoc Bach Khoa Ha Noi.

Thuc nghiém nghién clu hogt tinh xdc tdc
Qué trinh t8ng hgp xUc tac va cac diéu kién tuong Ung
dugc mo td & bang 2.
Bang 2: Quy trinh thuc hién phan Ung hydropolymer
hoa ethylene & nhiét dé thép, &p suét thudng

Khi Tién hanh
© Khi Ar tir binh chra dua vao hé
> £ théng qua van diéu ap. Duy tri
= 55| Ar | aptrong hé théng & 2+3 bar.
S S .0 I NS N
£ © Kiém tra, thd kin va tién hanh
dudi khi.
Nhiét dé khur: 450 °C
3 Téc d6 gia nhiét: 5°C.ph
S Thaigian: 4 = 5 h
- Luu lugng dong Ha: 200+250
O H2 -1
< ml.ph
§' XUc tac dugc lam mét trong
T dong Ar vé 190°C sau khi hoat
hoa.

Thuc hién phan Ung & nhiét dé

g phan Ung: 190 °C, 4p ut 1 bar
= S| Ar | vditdcdo gianhiét: 5°Cph
2 5 Thai gian thuc hién phan Ung: 8

h.

Thanh phan khi phan &ng: 5% khi CO trong nguyén
Iiéu déu, ty |é C2H4/H2 =2.5.

Hon hap san pham di ra dugc lam lanh & ap suét khi
quyén nhiét dé nhd hon hoac bang 0°C va ngung tu
dé san pham hydrocarbon nhe khéng bi bay hai, sau
dod phan tich trén thiét bj GC-MS, cac thoéng tin vé
hydrocarbons va cac hgp chét hinh hanh trong qué
trinh phan Ung dugc xac dinh dua vao viéc so sénh
thai gian luu cac peak xuét hién véi phé chudn tuong
Ung va ham lugng dugc xac dinh thdng qua dién tich
cac peak cla céc chat da xac dinh dugc.

Két qua va thao luan

Két qud ddic trung pha tinh thé ctia chdt mang

Két qua chdng phd WAXS clia cac mau xUc tac dugc
thé hién trong hinh 1.

;"\;LVN”%CD ALSBA-15

L A N e

W%&M

10%Co/Al-SBA-13

"Wy, L e o,
= hp\"“W\\v i

T o 7.5%Co/ALSBA-15

Aan w\'\‘\w\lw %\'&\;‘M ‘:"W'MJ!W‘ M"f"\;—mﬁs\n

. UMW,MMM"MMMH

I [ . IAhairh N

2-Thita - Scale
Hinh 1: K&t qua chdng phd cac mau xuc tac 5, 7.5, 10,
15%Co/Al-SBA-15

K&t qua chup XRD clia cac mau xUc tac vdi 20 = xx-yy
dudc thé hién trén hinh 1, ta thdy rang pha tinh thé cla
kim loai cobalt ton tai chd yéu & dang oxit CosO.
tuang Ung vdi cac goc quét 26 = 31°, 379,399, 459, 56
°,59°, 65°¢, cac peak dac trung nay c6 cudng dd cang
tang khi ham lugng kim loai tang theo thu tu 5%, 7.5%,
10%, 15%. Cac peak dac trung nay cling sac nhon va
chén peak ré rang han, diéu nay ching té khi tang
ham lugng kim loai trén mau xuc tac thi kich thudc tinh
thé kim loai cling tang theo. Cac mau xUc tac vdi ham
luong cobalt la 5%, 7.5%, cac peak dac trung nay
khéng dugc séc, nhon, digu nay cé thé gidi thich rang
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do ham lugng kim loai nhd nén khd nhan dién dugc rd
rang.

Két qua gidn do TPD-NH;

K&t qua trén gian do TPD-NH; xtc tac téng hop dugc
c6 tinh axit manh clia mau xdc tac 7.5%Co/Al-SBA-15
duac thé hién & hinh 2.

TCD Concentration vs. Time
—— TCD Cancant

stion - TRD Ammarisk —— Temperstire - TRD Ammonisk

)
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g T

A
ﬁ"_ﬁé =uill

o
o
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Hinh 2: Két quéa chup TPD-NHs clia xUc tac
7.5%Co/Al-SBA-15

15 = 25 35 a0 a

Cé thé thdy, xuc tac téng hop dugc cé ton tai cac tam
axit nam trong dai réng: tam axit yéu (pic cuc dai &
200°C), tdm axit trung binh (khodng 360°C), tam axit
manh (peak cuc dai & 550 va 670°C va peak & trén
720°C). Clng tU hinh ta nhan théy, trén phd thi thé tich
khit hdp phu NH; clia cac méu xuc tac trong viing axit
manh va trung binh I&n hon nhiéu so vdi dién tich
viing axit y&u. Nhu vay, mau xuc tac 7.5%Co/Al-SBA-15
da c6 su chuyén dich s6 lugng tam axit yéu sang tam
axit trung binh va manh.

Két qua phdn tich hdp phu xung CO

DEé danh gid do phan tan cla kim loai Co trén chat
mang Co/Al-SBA-15, ta si dung phuaong phap hap
phu xung CO.

Bang 3: K&t qua do dé phan tan kim loai clia cac mau

xUc tac.
o D6 phan tén Pudng kinh
Xlc tac im loai (%) hat hoat
i ddng (nm)
5%Co/Al-SBA-15 0.4935 229.5092
7.5%Co/Al-SBA-15 03242 307.3903
10%Co/Al-SBA-15 0.1034 533.5597
15%Co/Al-SBA-15 0.2941 338.7622

K&t qua nay cho thdy dé phan tan clia mau 5%Co/Al-
SBA-15 la cao nhét, cé thé gidi thich bdi qué trinh
ngam t&m vai ham lugng Co I6n hon da dan dén su co

cum hinh thanh céc cluster. Do dé dé phan tén cua
kim loai giam tUr cac mau 5%Co dén 15%Co. Dieu nay
6 thé dugc minh chiing théng qua anh SEM. Cu thé,
hinh &nh cho thdy & do phan giai 16n, cac hat co xu
hudng tang kich thudc va co cum hon khi ham lugng
Co dua én tang theo cac mau 5% dén 15%. Két qua
phan tich hdp phu xung CO mau 5%Co/Al-SBA-15,
7.5%Co/Al-SBA-15, 10%Co/Al-SBA-15 va 15%Co/Al-
SBA-15 méau xUc tac cho bdi hinh 3 sau day.

TCO Signalfau )
o o

a

Hinh 3: Két qué chup hép phu xung CO cla xUc tac
7.5%Co/Al-SBA-15

Két qua ddng nhiét hdp phu N2 theo BET

Phép do hép phu va gidi hdp phu Nitg dugc thuc hién
dé tiép tuc danh gia va khang dinh c4u trdc mao quan
cla cac xuc tac 5%Co/Al-SBA-15, 7,5%Co/Al-SBA-15,
10%Co/Al-SBA-15 va 15%Co/Al-SBA-15. Cac thong s6
vé dudng kinh va dién tich bé mat riéng dugc trinh bay
trong bang 4.
Bang 4: Bang s¢ liéu dién tich bé mat va kich thudc
mao quan trung binh

Dién tich Pudng kinh
BET bé mat mao quan

(m%/g) trung binh, A
5%Co/Al-SBA-15 428.463 33.0483 A
7,5%Co/Al-SBA-15 394.445 33.2818 A
10%Co/Al-SBA-15 327.238 31.0475 A
15%Co/Al-SBA-15 312.768 28.2761 A

Il

Hinh 4: K&t qua chup BET clia xtc tac 7.5%Co/Al-
SBA-15
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Hinh 4 13 dai dién do thi dudng dang nhiét hdp phu va
giadi hdp phu Nitg va dudng phan bé mao quan dai
dién clia cac xuc tac 5%Co/Al-SBA-15, 7.5%Co/Al-SBA-
15, 10%Co/Al-SBA-15 va 5%Co/Al-SBA-15.

Puding dang nhiét hip phu va giai hdp phu N cla cac
mau xic tac 5%Co/Al-SBA-15, 7.5%Co/Al-SBA-15,
10%Co/Al-SBA-15 va 5%Co/Al-SBA-15 khéac nhau déu
la cac duding thudc loai IV theo IUPAC vdi loai vong tré
dién hinh cla loai vat liéu mao quan trung binh. Hon
nifa cac nhanh hép phu va giai hdp phu cla tung chéat
mang déu cd su udn cong ré nét & khoang ap suat
tuong déi 045 + 0.75, day co thé coi la tin hiéu cla
mach mao quan trung binh déng nhat.

Vi tri cac diém udn P/P, ¢ lién quan dén kich thudc
mao quan trong pham vi mao quan trung binh, dé séc
nét clia cac diém udn nay biéu thi tinh déng nhét cla
kich thudc mao quan. Trén hinh 4 dai dién thé hién
phan bd kich thudc mao quén cla vat liéu, theo do,
mao quan tap trung & vao khodng 28 + 33A° Cé&c
thong s6 nhu dién tich bé mat, kich thudc mao quan,
thé tich mao quén dudc thé hién trong bang 3. Céc
thong s6& déu khoéng thay déi nhigu khi ta thay déi ti lé
% xUc tac.

Két qud SEM-EDX

Két qua chup SEM cho théy trén bé mat xdc tac, pha
tinh thé cac hat Co/Al-SBA-15 ton tai & hinh thai da
hinh vé&i su xuét hién cta Co, Si va Al trong thanh phan
3 bang 4 va dai dién hinh 5 sau day.

Bang 4: Bang sé liéu sy xudt hién cla Co, Siva Al
trong cac thanh phan

Average Weight %
Element|5%Co/Al-{7.5%Co/All10%Co/Al- 15%Co/Al-
SBA-15 | -SBA-15 | SBA-15 SBA-15
Al 034 0,10
Si 39,21 36,60 34,13 32,99
Co 523 8,62 1,73 19,09

7,5%Co/Al-SBA-15

LTS Average Weight
%

Al
Si
Co

B 3 7 8 9 10 11 12 13 14 15 1% 17

Hinh 5: Két qua chup SEM-EDX cla xUc tac
7.5%Co/Al-SBA-15

Bén canh dé, thanh phan khéi lugng trung binh ctia Co
(dugc tinh toan tur két qua SEM-EDX) cling cho théy su
tuong Ung va xép xi nhu tinh toén ly thuyét (Xem s
liéu da tinh toan trong bang 4). Cu thé, thanh phan Co
thuc té (tinh trung binh) la 5.23% khdi lugng thay vi 5%
khéi lugng tinh toan & mau 5%Co/Al-SBA-15, 8.62%
khéi lugng Co thuc té thay vi 7.5% khéi lugng theo ly
thuyét tinh toan tuong Ung vdi mau 7,5%Co/Al-SBA-
15, 11.73% khéi lugng Co thuc t& cho mau 10%Co/Al-
SBA-15 thay vi 10% khéi lugng theo ly thuyét va 19.09%
khéi lugng Co thuc t& cho mau 15%Co/Al-SBA-15 thay
vi 15% khéi lugng theo ly thuyét.

Két qua H2-TPR

Ham lugng kim loai va ban chét cla chat mang anh
hudng I6n dén sé lugng cac tdm hoat tinh tUr dé anh
hudng rét Idn dén qué trinh.

Vi vay, can phén tich cac s6 liéu trong qué trinh khi
oxit kim loai trén bé mat dé xac dinh cac trang thai
phan tan ctia cobalt déi vdi tiing loai chdt mang, vi cac
trang thai khr cho ta du doéan dugc hoat tinh ciing
nhu dé chon loc clia chét xuc tac.

TED Eoncentration vs. Time
—— TCD Concentration - RET

TEO Concentiabon
o

-
B s S B

R | | |
HM"’/, | | a1
pl=—T——1—
10 12 14 18 138 20 22 24 26 28 30 32 34 35 38 40 42 48 4B 4 sz =
Time (minutes)

Hinh 6: Két quéa chup H-TPR cua xdc tac
7.5%Co/Al-SBA-15

Két qua FTIR

0.3

0.z I‘

Abs f
[ h
|

o[ [ ‘IW

| [ J
J\ J\u-’t _N

0 1 " 1 I 1 L
4000 3000 2000 1000 400
Wavenumber [em-1]

Hinh 7: Két quéa chup FTIR cla xdc tac 7.5% Co/Al-
SBA-15
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Két qua phd FTIR cho thdy, & cac mau xuc tac déu xudt
hién cac dao déng tai cac tan sé tuong duong nhau,
diéu do ching to cac mau déu cd cac nhém chic
tuang tu nhau tu hinh 7 dai dién.

- Dao doéng tai s6 séng 3500cm™: dac trung cho lién
két O-H ctia nhdm Si-OH trén bé mat.

- Dao déng tai s6 séng khoang 1600cm™ tuong Ung
vGi dao déng clia nhdm O-H trong céc phan tir nudc
hép phu.

- Dao doéng tai s6 song khoang 1100cm™: dac trung
cho cac dao déng kéo bat déi xiing clia nhdm Si-O-Si
- Dao doéng tai s6 séng khoang 900cm™: la do sy co
mat cla cac khuyét tat trén bé mat

- Dao déng tai s6 séng khodng 470cm™: dac trung cho
cac dao déng hén hap clia nhdm Si-O-Si

Két qua GC-MS

Két qua GC-MS san pham clia 4 mau xdc tac 5%Co/Al-
SBA-15,  7.5%Co/Al-SBA-15,  10%Co/Al-SBA-15  va
15%Co/Al-SBA-15 dudi diéu kién phan Ung dugc dua
ra & Bang 5.

Bang 5: Thanh phén cac cu ti trong san pham

5%Co/Al- [7.5%Co/Al410%Co/Al-|15%Co/Al-

Cau tr SBA-15 | SBA-15 | SBA-15 | SBA-15
Octane (CgH1s) 6.46 | 537 o
Nonane (CoHz)| 0.68 | 6.83 | 5.64 g
Decane (CioH22)| 393 | 522 | 5.12 S

Undecane (CyH24| 6.04 | 2.66 | 3.40 §

Téng 10.65 | 2117 | 19.53 -
Dodecane (CioHad 5.86 | 2.25 149 | 242
[ridecane (CizHag 5.42

Tetradecane | 10.45 7.29 o
(CiaH30) S
Pentadecane | 4.19 125 | ¥

(CisH32)

Téng 20.50 0 149 | 16.38

Hexadecane 2.2 5.51

(CigH34)

Heptadecane | 149 1.67 5

(C7Hze) R4

Nonadecane -

(CioHa0)

Téng 3.69 0 0 3.21
3-methylnonane| 223 | 658 | 346
4-methylnonane 562 | 0.66
5-methylnonane 275 | 193

2.3 207 | 143
Dimethylnonane
3-methylheptans 1085 | 64
4-ethylheptane 266 | 149

Thanh phén cac hydrocarbon thudc phan doan nhién
liéu long chiém 34.84% trong téng hugng san pham
déi vai mau 5%Co/Al-SBA-15, 21.17% d6i vai méu
7.5%Co/Al-SBA-15, 21.02% d&i v&i mau 10%Co/Al-
SBA-15 va chiém 19.59% san phdm déi véi mau
15%Co/Al-SBA-15. Nhu vay, két qud GC-MS cla cac
mau xUc tac 1an luct tr 5 = 15% cho thdy qua trinh
chuyén hoa ethylene thanh nhién liéu 1ong c6 xu
hudng gidm dan.

Tuy nhién, thanh phan hydrocarbons thuéc phan doan
nhién liéu lai ¢4 xu hudng nhe hoda, trr mau
15%Co/Al-SBA-15- cac hydrocarbon chira sé Carbon
thdp hon dugc hinh thanh nhiéu hon. Cu thé, thanh
phan phan doan xang tuong Ung & 4 san phdm tang
[an luot 1a 10.65 lén 21.17 va gidm lan lugt 19.53 xuéng
0.00 tuong Ung 4 mau 5%Co/Al-SBA-15, 7.5%Co/Al-
SBA-15, 10%Co/Al-SBA-15 va 15%Co/Al-SBA-15.

25,00

B Xang
B Kerosel
0 Diesel

20,00

-
“
=
S

Thanh phan %
—
=
=
S

500

0,00 i

50Co/A-SBA-15  7.5%Co/A-SBA-15  10%Co/Al-SBA-15  15%ColAl-SBA-15
XUC TAC

Hinh 8: Thanh phan nhién liéu trong cac mau san
pham

Phén hydrocarbon khéng xuét hién ti Ci3 dén Cig &
méu 7.5%CO/A|—SBA-15 va Cm, C16, ng, ng o} méu,
10%Co/Al-SBA-15 nhung lai  xudt hién & mau
15%Co/Al-SBA-15.

O cac mau 7.5%Co/Al-SBA-15 va 10%Co/Al-SBA-15 két
qué cho thdy su hinh thanh cia mét sé hgp chét 3,4,5-
methylnonane, 2,3 Dimethylnonane, 3-methylheptane
va 4-ethylheptane vd&i thanh phan tuong déi I16n,
khoang 30% céc san phém nay tinh trén téng lugng
san pham.

K&t luan

Qué trinh nghién ctu da t6ng hop thanh cong xdc tac
trong thuc hién phan Ung hydropolymer héa ethylene
g diéu kién nhiét dé thap (190°C) va ap suét thudng
(latm) v&i cac xdc tac: 5%Co/Al-SBA-15, 7.5%Co/Al-
SBA-15, 10%Co/Al-SBA-15 va 15%Co/Al-SBA-15.
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Két quéd thu dugc co rét nhiéu tiém nang trong viéc ¢
thé chuyén héa khi ethylene phu phdm cong nghiép,
cung véi CO va H; thanh san pham hitu ich, dac biét 1a
nhién liéu long dudi diéu kién “mém”’. Ham lugng
hydrocarbon thudc phan doan nhién liéu ldng hinh
thanh trén téng lugng san pham la kha 16n.
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