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ABSTRACT

In this paper, 0.6%B-10%Co/AlI-SBA-15 was used as catalyst for
hydropolymerization of ethylene at low temperature and medium
pressure. Remarkable performance was shown in process that Ethylene,
CO and H2 were transformed into liquid fuel. Especially, liquid fuel
occupied a large proportion of products. For productivity and
characteristic evaluation purposes, three ratios of Si/Al (20; 40 and
60) were selected for research on AI-SBA-15. AI-SBA-15 with ratio of
Si/Al= 40 was found to be the most suitable sample for continuous
impregnation of Co with four ratios 5.0%Co/Al-SBA-15, 7.5%Co/Al-SBA-
15, 10%Co/Al-SBA-15, 15%Co/Al-SBA-15 respectively. For catalyst
advancement, B was added to 10%Co/Al-SBA-15 with a ratio of 0.6%.
As experiment result, 10%Co-0.6%B/AI-SBA-15 is the most satisfactory
sample catalyst in the research that should be used as catalyst for
hydropolymerization process of Ethylene.

Gidi thiéu chung

nhién liéu ldng s dung nguyén liéu la ethylene, hydro
va CO. Ethylene c6 thé dugc san xudt bang qua trinh

Viéc khai thadc cac ngudn tai nguyén hda thach noi
chung va dau md ndi rieng dé phuc vu nhu céu daoi
séng con ngudi ngay cang can kiét tr lugng cla
chiing trong ty nhién. D€ nang cao hiéu qua s dung
ngudn nguyén liéu dau ma, han ché viéc khai thac qué
mUlc ngudn tai nguyén nay, ngudi ta nghién cifu cai
tién vé cdng nghé va tim ki€ém nhirng xuc tac phu hgp
dé ché bién sadu nguyén liéu, tao ra cac san phdm co
gia tri cao haon. M6t trong nhitng qué trinh &y la
cracking xUc tac.

Gidi phap cho van dé nay tao ra ngudn nhién liéu tng
hop. Mot trong nhiing qué trinh san xudt nhién liéu
téng hop ti qué trinh hydropolyme héa olefin thu

cracking khi héa léng LPG, con hydro va CO o thé
dugc san xudt bang qué trinh oxy hda metan trong khi
ty nhién hay khi hda biomass la ngudn nguyén liéu cd
kha nadng tai tao, it gay anh hudng dén méi trusng. Do
vay, quéa trinh hydropolyme hoa hifa hen co nhiéu tiém
nang phat trién trong tuong lai khdng xa.

Nhién liéu ldng dugc tao ra ti khi t6ng hap hién dang
dugcxem la mét trong nhirng qué trinh quan trong v a
dugc nhiéu nha nghién clitu hudng téi. Trong sé do,
hydropolymer hoa ethylene la mét hudng di ¢o tiém
nang rat I&n trong viéc san xudt nhién liéu ldng tir CO,
H2 va CaHa4 [1, 2]. Viéc s&f dung chat mang mao quan
trung binh dé lam tidng hoat tinh xtc tac cling nhu
dinh hudng cho san phédm theo mong mudn la moét
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hudng di tiém nang va cb y nghia rat I&n trong thuc
tién. Thuc t& nghién cfu nay 1a hudng di khac dé phat
trién sau hon nghién cttu da dugc tién hanh bdi nhém
tac gid véi muc tiéu dua ra nhitng két qua nghién clru
nén tadng ban dau. Viéc tién hanh thuc nghiém nay sé
duara buctranh téng thé cho phan tng dé ing dung
déng hinh, phat trién & quy moé cdng nghiép [3,4,5].
Trong nghién cltu nay, ching téi téng hap va danh gia
anh hudng ty 16 Si/Al thay déi cho qué trinh tring hap
hydro trén chat xic tac Co-B/AI-SBA-15 cho phan Uing
hydropolymer hda ethylene.

Thuyc nghiém va phuong phap nghién ctu
T6ng hop xdc tdc

Tong hop vdt ligu bién tinh Al-SBA-15 vdéi cdc ti lé (Si/Al
=20; 40; 60)

Hoa chat st dung: Chat hoat déng bé mat Pluronic
P123 (Merck); ngudn silic TEOS (Merck); axit HCl 2M;
mudi nhdm sulfate Al2(SO4)3.18H20[5].

Quy trinh téng hgp Al-SBA-15 vdi cac ti 1é (Si/Al = 20;
40; 60):

3.5g P123
100 ml HCI 2M

LQC, rfa Thém 8.5ml
pH=7 autoclave 48h TEOS
sdy 390°C & 90°C Khudy 24h
Gia hoa trong Al-SBA-15
autoclave 48h hinh thanh cé B4o quan
390°C mau trang

Lugng Al2(5S04)3.18H20 thém vao can dugc tinh toan
sao cho dat dugcty & Si/Almong mudn, & day taténg
hop chat mang Al-SBA-15 vdi cac ty 1é Si/Al= 20; 40;
60

Téng hop hé xuc tdc

Sau khi téng hop chdt mang AI-SBA-15 véi cac ty 1é
Si/Al =20; 40; 60, sau dé phan tich dac trung chat

mang, tU dé ta chon dugc chdt mang Al-SBA-15-40 dé
t6ng hap hé xdc tac chira Co vaB.
Héa chat sir dung: Mudi cobalt Co(NO3),.6H,0 tinh

khiét dang tinh thé; Nudc cat; cac chat mang dugcténg
hop 14 Al-SBA-15.

T6ng hop Co/Al-SBA-15

Pua kim loai Cobalt 1én cht mang Al-SBA-15-40 bang
phuong phép ngdm tém. Vi cac ham lugng Cobalt
khac nhau (5.0%, 7.5%, 10%, 15%) ta sé thu ducgc cac
mau xUc tac khac nhau tuong Ung lan lugt la: 5.0%
Co/Al-SBA-15, 7.5% Co/Al-SBA-15, 10% Co/Al-SBA-15,
15% Co/Al-SBA-15.

T6ng hop Co-B/Al-SBA-15

Sau khi t6ng hap Co/Al-SBA-15 vdi cac ty 1é khac nhau,
sau d6 phén tich dac trung tUr dé lua chon dugc xic
tac 10%Co/Al-SBA-15 dé tién hanh téng hop xuc tac
bé sung chét xUc tién Boron véi lugng 0.6%. Téng hgp
xUc tac 10%Co-0.6%B/Al-SBA-15 vdi ty 1é Si/Al = 40
bang phucng phap ngédm tam.

Hoa chat s&r dung: Mudi Boron tinh khiét dang tinh thé;
Nudc cat; cac chat mang xdc tac dugc st dung bao gém
cac vét liéu dugcténg hap la Al-SBA-15.

Quy trinh ngam ta&m nhiéu &n, cu thé nhu sau:

Dung dich mudi Chat mang
Co vaB dugc
hoa tan Al-SBA-15
Séy kho & Khudy va gia ——
90°C [ nhiet chokho [—| Témlan'
trona 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 [T nhiét cho kho [| Témlan3
3h bé mat

|

XUc tac Co-B/AI-SBA-15

Ddc trung xdc tdc
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Phuong phép phd nhiéu xa Ronghen: Xuc tac dugcdo
trén may model miniflex600 hdng Rigaku, 6ng phat tia
Ronnghen bang Cu, budc séng A = 1.540 A, goc quét
thay d&itlr 10 dén 70°; t&c dd quét 0.05°.ph 1.

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

Phuong phap BET: Xuc tac dugc do trén may Model
NoVa touch LX4 cla Quantachrome.

Phuong phap hdp phu xung CO: XUc tac dugc thuc
hién trén may Autochem II 2920 V5.02.

Phuong phép Hz-TPR: Théng tin tir phd TPR, céc trang
thai khit dugc thé hién trén cac peak dac trung tai cac
nhiét dé xac dinh, trén may AutoChem Il 2920 V5.02,
mau dugckhir tir 5000C dén 700°C v&i dong 10%H2/Ar
c6 luulugng 50ml.min-1, t6¢c dé gia nhiét 10°C.min-T.

Phuang phap TPD-NH3: Xuc tac dugc xit ly nhiét &
300°C dé loai nudc sau dé ha vé 1009C. Cho NH3 hap
phu &100°C trong Th, Sau d6 dung He dé giai hdp NHs
tUr 100°C dén 700°C. Qué trinh khi hdp phu theo
chuong trinh nhiét d6 dugc tién hanh trén may
AutoChem 11 2920 V5.02 Micromeritics.

Phuang phap do hdng ngoai FTIR: Qua trinh do phé
héng ngoai dugctién hanh trén may FTIR MODEL FTIR
4600 cla Jasco.

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

Nghién cau hogt tinh xtc tdc

Qua trinh thd nghiém xdc tac va cac diéu kién tuang
Ung dugcmd ta nhu sau:

* Thir kin va dudi khi Ar: Khi Ar tir binh chira dua vao
hé théng qua van diéu ap. Duy tri ap trong hé théng &
2+3 bar Kiém tra, thr kin va tién hanh dudikh.

* Hoat hda xdc tac bang Hz: Nhiét d6 khir & 450°C; Té¢
dod gia nhiét: 5°C.ph-1; Thai gian: 4 + 5 h va luu lugng
dong H2:200+250 ml.ph-1.

* Tién hanh phan Ung hydropolymer hoa ethylene
(CoH4/H2, CO): Sau khi hoat hoda, xic tac duoc dua vé
190 °C trong dong Ar. Thuc hién phan Ung & nhiét dé
phan Ung: 190°C, vdi téc dé gia nhiét: 5°C.ph . Thdi
gian thuc hién phan Ung: 8 h. Thanh phan khi phan
Ung: 5% khi CO trong nguyén liéu dau, ty 1&é CoHa/H2 =
2.5.

H&n hap san phdm sau phan Ung f—rgest dudc lam
lanh ngung tu sau dé phan tich trén thiét bi GC-MS,
céc thong tin vé hydrocarbons va cac hgp chat hinh
hanh trong quéa trinh phan Ung dugcxac dinh duavao
viéc so sanh thai gian luu cac peak xudt hién véi phé
chuén tuong Ung va ham lugng dugc xac dinh théng
qua diéntich cac peakcla cac chat daxac dinh dugc.

K&t qua va thao luan

Két qua ddc trung pha tinh thé cua chdt mang phé
XRD

Két qua chup XRD goc hep cla cdc mau chat mang
SBA- 15 va Al-SBA-15 hinh 1. Tu gidn do XRD cla Al-
SBA-15 vdi ty 1& Si/Al khac nhau ta thdy déu cd xuat
hién cac peak cuc dai v&i cudng doé 6 nét & goc quét
20 ~ 0.9% iing v&imat phan xa (dioo) dactrung cho vat
liéu mao quan trung binh va hai peak nhiéu xa vdi
crong dé yéu hon & goc quét 1.50< 26 < 201ién quan
dén tinh déixdng luc giac cla SBA-15, so sanh vdi gian
dd XRD clia mau chat mang khong bién tinh SBA-15
thi khong co su khac biét ro rét, goc xudt hién cac
peak dac trung nay giam khi tang ty |é Si/Al & chat
mang. Két qua cho thdy, viéc b sung nhdm vao SBA-
15 khdng &anh hudng dén cdu tric luc lang trat tu cla
vatliéu.

:L _L @)

Hinh 1: Gidn d& XRD gdc hep clia cac chdt mang
SBA- 15 va Al-SBA-15 dugcténg hgp véi cac ty 1é Si/Al
khac nhau: (a) 20; (b) 40; () 60.

Bang 1: M6t s6 thong sé cdu trdc vatly cla vat liéu Al-
SBA-15 vdi Si/Al khac nhau thu dugcttr phd XRD

Ch&t mang Mau | dioo, A Kich thudc o
mang ao A
Si/Al=20 91.9 106.7
Al-SBA-15 Si/AlI=40 975 112.6
Si/Al=60 95.2 109.9

Két qud phé hong ngogi FTIR
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Phd hdng ngoai dai dién clia mau chdt mang Al-SBA-
15 v&i cac ty 16 Si/Al =20; 40; 60 khac nhau thé hién
trén hinh 2.
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Hinh 2: Két qua phd FTIR clia cdc mau chat mang
vdicac ty 1é Si/Al: (a) 20; (b) 40; (c) 60

K&t qua phd FTIR cho thdy, & cdc mau chdt mang déu
xudt hién cac dao dong tai cac tan s6 tuogng ducng
nhau, diéu d6 chitng t& cac mau déu c6 cac nhom
chirc tuong tu nhau: Dao déng tai s6 séng 3500cm™:
dac trung cho lién két OH (OH cla nudc hodc cla
nhém Si-OH bé mét). - Dao dong tai s6 song khoang
1600cm™": dac trung cho lién két trong pha tinh thé,
diéu nay khdng dinh pha tinh thé cla chat mang. Dao
déng tai s6 séng khodng 1000 cmn™: déc trung cho dao
dong cla nhdom siloxane Si-O-Si hodc Si-O-Al. Dao
déng tai s6 séng khoang 900cm": déc trung cho nhdm
SiO2 bé mat. Dao ddng tai s6 song khoang 800cm™:
dac trung cho tinh ddéixung Si-O-Si.

Viéc tang ham Iugng nhom trong mau chat mang Al-
SBA-15, Ung vdi viéc gidm ty lé Si/Al, gay ra su dich
chuyén clia dai dao dong cac lién két trong mang dén
s§ séng cao han, nhu quan sat thdy trén phS FTIR cla
cac mau. Diéu nay co thé ly gidi thdbng qua su xudt
hién cta lién két Al-O-Si hay Al-O-Al lam tang khoang
cach trung binh cla lién két ma vén di chi 3 lién két Si-
O-Si.

Két qua ddng nhiét hdp phu N2 theo BET

etrerm Lo Pt M Oxtirpon 60 Py Vokome
Wty o Commson
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Hinh 3: Budng dang nhiét hap phu va gidihdp phu
Nitd (a) va phan bé mao quan (b) clia mau Al-SBA-15
Si/AI=40

Phép do hdp phu va giai hdp phu Nitg dudc thuc hién
dé tiép tuc danh gia va khang dinh ciu tric mao quan
clia vat lieu Al-SBA-15. Cac do thi dai dién dudng déng
nhiét hép phu va gidi hdp phu Nitg va dudng phan bé
mao quan cla chat mang Al-SBA-15 v&i cac ty lé Si/Al
khac nhau, lan luct 1a 20; 40; 60 dugc thé hién trong
cac hinh 3, hinh 4, hinh 5.

0 0.2 04 06 038 1

Hinh 4: Dudng dang nhiét hdp phu clia Al-SBA-15 vdi

ty 1& Si/Al khac nhau (ghi chi ky hiéu cac dudng, thiéu
tén truc, thang do)

dVidogin) Pore Volume (cnPigA)

o 100 s00 1.000
nnnnnnnnn [

Hinh 5: Phan bé mao quéan clia Al-SBA-15 vdity 1é
Si/Al khéc nhau (ghi chd ky hiéu cac duang, chit s6
nhd)

Cac thong s6 vé dudng kinh va dién tich bé mat riéng

dugctrinh bay trong bang 2.
Bang 2: Thong s6 vé diéntich bé mat, thé tich va
dudng kinh mao quan clia cdc mau chat mang Al-

SBA-15
Diéntich| Budng | Dudng | Thé tich
bé& mé&t |kinh maolkinh maomao quén
MAu [iéng BET|quantip| quan | cm3/g
m2/g |trung, A| trung
binh, A
Al-SBA-15
Si/AI=20 844.0 50 464 1.05
Al-SBA-15
Si/AI=40 7878 60 511 097
Al-SBA-15 .
Si/AI=60 807.78 |40 va50 46.2 0.89

Pudng déng nhiét hdp phu va gidi hap phu N2 clia cac
mau chat mang Al-SBA-15 vdi cac ty 1& Si/Al khac nhau
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déu la cac duong thudc loai IV theo IUPAC véi loai
vong tré dién hinh cla loai vat liéu mao quan trung
binh v&i cac kénh mao quén hinh tru. Hon nlfa cac
nhanh hép phu va nhad hdp phu cla ting chat mang
déu cé sy udn cong ré nét & khodng ap suét tuang déi
045 + 075, day 6 thé coi la tin hiéu clia mach mao
quan trung binh déng nhat [6, 8]. Vi tri cac diém udn
P/Po c6 lién quan dén kich thudc mao quan trong
pham vi mao quan trung binh, d6 sdc nét cla cac
diém ubn nay biéu thi tinh ddng nhat clia kich thudc
mao quan. Hinh 3 (b) thé hién phanbd kich thudc mao
quan cla vat liéu, theo do, mao quén tap trung & vao
khoang 50 = 60 A (5+6nm).

Céc théng s6 nhu dién tich bé mat riéng, thé tich mao
quan, dudng kinh mao quan trung binh déu khéng
thay déi nhiéu khi ta thay déi ty 16 Si/Al cla chdt mang
bién tinh AI-SBA-15 (bang 5). PO thi phan bd mao
quan clia mau Al-SBA-15 vdi ti 1é Si/Al=40 cb peak co
uong dé 18n nhat, hep nhat, do d6 dudng kinh mao
quan tap trung cao. So vd&i chdt mang SBA-15 (bao
nhiéu ?), cac chat mang bién tinh nhém Al-SBA-15 déu
c6 dién tich bé mat riéng Ién han, dusng kinh mao
quan nhd han. Diéu nay phu hgp vai cac nghién cru
tac giad [7, 9].

Két qua chup TEM

Anh chup TEM vdi d6 phan gidi cao clla mau chat
mang dugcthé hién trong hinh 6.

Hinh 6: Anh TEM clia chat mang Al-SBA-15 Si/Al =40
vdi cac dé phan giai khac nhau
Anh TEM clia vat liéu Al-SBA-15 vdi ti lé Si/Al=40 cho
thdy su ton tai cla hé théng mao quan luc lang dugc
sap xép rat déng déuva cé doé trat tu cao, dudng kinh
mao quan vao khodng 5+7nm, phu hgp vdi két qua
khi phén tich bang phuong phéap hdp phu va nha hdp
phu vat Iy Nitg (50.1A9). Biéu d6 cang khang dinh khi

dua Al vao SBA-15 khdng lam pha v hay thay d6i cau
tric mao quan va cdu truc luc lang clia vat liéu.

K&t qud EDX ctia mdu chdt mang Al-SBA-15 véGi ti [é
Si/Al =40

Két qua EDX cho théy su xudt hién clia Al trong vat liéu
véi ham lugng 0.3%, ham lugng Al nay cho théy ty 1é
Si/Al khodng 112.6 thuc té vao trong vat liéu, lugng Al
nay lam thay déi tinh axit cla vét liéu, nhu sé& théy
trong két qua phan tich tinh axit bang phucng phép
TPD-NHs.

Element | Weight% | Atomic%

(0] 64.53 76.15
Al 03
St 35.18

100.00

12 13 1" 15 16 17 18 19

1 3 4 5 6 7 8 10
“ull Scale 285 cts Cursor: 14.703 keV (0 cts) ke

Hinh 7: Két qua EDX clia mau chat mang Al-SBA-
15t 1é Si/Al = 40

Két qud gidn dd TPD-NH3

Cac chat mang Al-SBA-15 Si/Al-40 dugc xac dinh tinh
axit bang phuong phép hdp phu va giai hdp theo
chuong trinh nhiét d6 (TPD-NH3). Cac thong sé va gian
d6 TPD-NHs3 clia chdt mang dudgcthé hién trén hinh 8.

160 Sigatian ). Tome " -

Hinh 8: Gian do TPD - NH3 clia mau chat mang
Al-SBA-15 ti 1& Si/Al = 40 (a), (b)
TU gidn do TPD-NH3 clla mau chit mang SBA-15
khong bién tinh trén hinh 9 va viéc thdng ké cac tadm
axit trong bang 3.
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Hinh 9: Gian do TPD - NH3 clia mau chat mang chua
bién tinh SBA-15.(nén ghép 2 hinh 8 va9)

Bang 3: Thdng ké thong s6 TPD - NH3

Thd | Nhiét d6 | Lugng nhd
Chdt mang ty e hdp
peak | dai,°C |phu (mmal/g)
SBA-15 1 323 0.02086
Al-SBA-15 1 394.4 0.11261
Si/Al=40 2 579.8 0.83497

Gidn do TPD - NH3 cla chdt mang bién tinh AlI-SBA-15
thé hién 2 diém gidi hdp phu manh tai cac nhiét dé
394.49C va 579.8°C, lugng NH3 gidi hdp phu tai
579.89C la cao nhét, két qua nay cho thdy chat mang
chra tdm axit trung binh va tdm axit manh. Chét mang
chua bién tinh SBA-15 chi c& mét tam axit trung binh
tai nhiét dé cuc dai 3239C. Céc két qua cho thdy, sau
khi b8 sung thém nhém vao mau chat mang, tinh axit
cla né dudgccai thién déang ké.

Két qud ddt trung héa ly cia xiic tdc Co/Al-SBA-15

Gian dé XRD géc réng clia cac mau xdc tac dugc thé
hién trong hinh 10.

13%Co/Al-SBA-15

10%Co/Al-SBA-15

unicps)

ww”wwmms
5%Co/Al-SBA-15

2:-Theta - Scake

Hinh 10: Gian d& XRD clia cac mau xic tac 5, 7.5,
10, 15%Co/Al-SBA-15
Cac két qua dong phd XRD goc rong clia cac mau xuc
tac, ta thdy rdng pha tinh thé clia kim loai cobalt ton tai
chl yéu & dang oxit Co304 tuang Ung vdi cac goc 20

= 310, 370, 399, 450, 560, 590, 659, cac peak dac trung
nay c6 cuong do esprg tang khi ham luong kim loai
tdng theo thU tu 5%, 7.5%, 10%, 15%. Cac peak dac
trung nay cing sac nhon va chan peak ré rang hon,
diéu nay ching té khi tdng ham lugng kim loai trén
mau xUc tac thi kich thudc tinh thé kim loai cling tang
theo. Cac mau xUc tac vai ham lugng cobalt 1a 5%,
7.5%, cac peak dac trung nay khong dugc sac, nhon,
diéu nay co thé gidi thich rang do ham lugng kim loai
nhd nén khd nhan dién dugcrd rang.

Két qua SEM-EDX 10%Co-0.6%B/Al-SBA-15

Weight% | Atomic%

6.24 1.64

69.56

2113
1.54

1 2 3 4 s =]
Full Scale 266 cts Cursor: 14 .703 ke (0 ct=)

Hinh 11: K&t qua chup SEM-EDX clia mau xuc tac
10%Co-0.6%B/Al-SBA-15

Két qué chup SEM-EDX trén hinh 11 cho thédy su ¢
mat clia Co trong mau xdc tac. Ham lugng Co dua vao
mau 1a 10%, thanh phan phan tich mau cho thdy Iugng
Co thuc té dugcdua vao xuc tac la 7.54%.

Két qud phan tich hdp phu xung CO

D€ danh gid do phan tan cla kim loai Co trén chat
mang Al-SBA-15, ta s& dung phucong phép hip phu
xung CO. Két qua phan tich hdp phu xung CO mau
10%Co/Al-SBA-15 va mau xic tac 10%Co-0.6%B/Al-
SBA-15 cho bdihinh 12, 13 va bang 4.

TCD Signal (a.u.) vs. Time
TCD Signal (a.u ) - Pulse Chemi on PYAIZ03 with sample prep
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Hinh 12: K&t qua phan tich hdp phu xung CO clia mau
10%Co/Al-SBA-15
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TCO Signal (a.u.) vs. Time
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Hinh 13: K&t qua phan tich hap phu xung CO clia mau
10%Co-0.6%B/Al-SBA-15

Bang 4: K&t qua do do phan tan kim loai trén mau xtc
tac 10%Co/Al-SBA-15 va mau xtc tac 10%Co-0.6%B/Al-

SBA-15
Bé mat
Do rén .
X phén cla k?m ouong
Mau xUc tac , . kinh hat,
tan, loai, am
% me/g
kim loai
109 Al-SBA-
M’CO/WS : 0104 | 0699 | 96383
10%Co -
0.6%B/Al-SB A5 0.694 4696 143.549

Khi chua b8 sung chét phy trg B, d6 phan tan kim loai
trén bé mat chat mang kha thap (0.104%), dudng kinh
hat kim loai I&n (963.8nm), bé mat riéng clia kim loai
rat thdp (0.7m2/g kim loai). Sau khi b& sung thém chat
phu trg B v&i ham lugng 0.6%, cac thdng sé nay co su
thay déi r& rét. Cu thé la d6 phan tan tang 1én dén
0.69%, bé mat rieng 4.7m?/g kim loai, dudng kinh hat
kim loai gidm xuéng con 143nm. K&t qua nay chirng to,
viéc thém chat phu trg B vao ¢ tac dung lam tang dé
phan tan kim loai Co lén chat mang, phu hgp véi cac
nghién ctru trudc do [10].

Két qua GC-MS

Viéc danh gia phan bd san pham clia qué trinh chuyén
hda ethylene dugcthuc hién trén ca s& sé nguyén tir C
cb trong san phdm cla phan ng. Két qua phan tich
GC vé phan b sén phdm cla phan Ung khi sit dung
chat xdc tac. Két qua GC-MS san phédm clia xtc 0.6%B-
10.0%Co/Al-SBA-15 dudi diéu kién phan Ung dugcdua
ra ¢ Bang 5.

Thanh phan céac hydrocarbon thudc phan doan nhién
liéu 1ong chiém 43.63% trong téng hugng san phéam,
trong dé xang chiém 17,41%, Kerose chiém 16,92% va

Diesel chiém 9,30% san phdm ddi vSi mau 0.6%B-
10.0%Co/Al-SBA-15. Nhu vay, két quéd GC-MS clia céc
mau xUc tac cho thdy qué trinh chuyén hoa ethylene
thanh nhién liéu 1&dng cé tiém nang rat Ién.

Bang 5: Thanh phan cac cdu tir trong san pham
0.6%B-10.0%Co/Al-SBA-15

o g Ham [Phéan
1T Cau tu lugng %|doan
1 n-Octane(CsH1s) 243
2 | 234-trimetylpentane(CsH1s) 2.57
3 |1,4-pentadien 2,3,3-trimetyl(CsHi)|  2.02
4 | 2,3,3- trimetylpentane(CsH1s) 0.99
5 2,3-dimetylhexane(CgH1s) 0.78
6 Octane 2-metyl(CoH20) 1.25
7 Octane 4-metyl(CoH20) 0.53 o
8 | Octane 2,5-dimetyl (CioH22) | 026 | =
9 n-Nonane(CoH20) 0.62 =
10 2-metylheptane(CoH20) 1.23
11 3-metylheptane(CoH20) 2.64
12 Nonane 3-metyl(CioH22) 1.06
13 Decane(CioH22) 0.80
14 Decane 3- metyl(Ci1H24) 0.25
Téng 17.41
1 Dodecane(Ci2H26) 3.86
2 Tridecane(Ci3Ho2s) 342 ]
3 Tetradecane(C14H30) 6.45 g
4 Pentadecane(CisH32) 3.19 ~
Téng 16.92
1 Hexadecane(CisH34) 5.51
2 Heptadecane(C17H36) 1.61 g
3 Nonadecane(Ci9H40) 218 )
Téng 9.30
1 m-Xylene 14.29
2 Toluene 13.00
3 Etylbenzene 3.60
4 | Benzene, 1-ethyl-2-methyl- 2.63
5 Benzene, 1,2,3-trimethy|- 211

G mau xic tac 0.6%B-10%Co/Al-SBA-15 két qua cho
thdy su hinh thanh clia mét sé hgp chat m-Xylenne,
Toluene va dan xuédt benzene vdi thanh phan tuong
déi 16n, khodng 30.63% cac san phdm nay tinh trén
téng lugng san pham.

K&t luan

Nghién cltu téng hgp va danh gia dugcdac trung hoa
ly clia ch&t mang Al-SBA-15 vd&i cac ty 1é Si/Al thay ddi,
cu thé 1a Al-SBA-15 Si/Al = 20; 40; 60 va cling da tng
hgp va danh gia dac trung xdc tac Cobalt trén chat
mang Al-SBA-15 Si/Al = 40 vd&i cac ham lugng khac
https://doi.org/10.51316/jca.2022.027
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nhau theo phuang phéap ngadm tdm 5.0%Co/Al-SBA-15,
7.5%Co/Al-SBA-15, 10%Co/Al-SBA-15, 15%Co/Al-SBA-
15.

Téng hgp xuc tac ¢ bé sung chit phu trg d€ danh gia
so sanh dé phan tan cda kim loai trén chat mang, cu
thé 10%Co-0.6%B/AI-SBA-15 la t6t nhét, sit dung dé
lam xtc tac cho phan Ung hydropolymer hda ethylene
thu san phdm nhién liéu 1ong vé&i lugng xang 17.41%,
kerosel 16.92% va diesel 9.30%.

Két qua da téng hgp thanh cong trong thuc hién phan
Ung hydropolymer hoa ethylene & diéu kién nhiét do
thdp (190°C) va ap suét thuong (latm) vdi xic tac
0.6%B-10%Co/Al-SBA-15, thu dudc san phdm co rat
nhiéu tiém ndng trong viéc cb thé chuyén hoda khi
ethylene phu phdm cong nghiép, cing véi CO va H2
thanh san phdm hitu ich, dac biét 1a nhién liéu ldng
trén t8ng lugng san pham la kha 16n.
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