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TOM TAT

Tinh cong huong ion trong nghién ciru xuc tac
da dwoc thue hién véi Cr (crém) va Mo (molybden)
trén pha chdt nén H-ZSMS. Hé xiic tic tong hop
MoCr/HZSM-5 duoc thir nghiém cho phan ung
isome hod nguyén liéu n-hexane trong diéu kién
méi trwong phdn iing khéng cé khi hydrogen. Két
qua nghién ciru cho thdy rang, viéc tam lan lwot
Mo, Cr trén nén HZSM-5 véi ham lwong phii hop
cua Mo va Cr twong wrng la 10 % va 3 % (w) khong
lam thay doi ddc trung cdu triic co ban cia chdt
mang HZSM-5. Hoat tinh xiuc tac cac ion kim logi
Mo va Cr dwege thé hién ré qua két qua thit nghiém
phan ung isome hod nguyén liéu n-hexane. D¢
chon lwa cho phan ung tao thanh cdc isoparaffin

cua xuc tac MoCr/HZSM-5 la 46,5 % cao hon so
voi truong hop chi ¢é6 Mo ( Mo/HZSM-5) la 43,56
%. Hiéu ung cong hwong hoat tinh xuc tac dwoc
thé hién ro qua vai tro cia Cr trong phdn ing
dehydrogen hoa va hydrogen hod va diéu nay lam
tang cwong dg on dinh hiéu img isomer hod ciia
Mo trong hé xiic tic MoCr/HZSM-5. Két qua
nghién ciru nay la co so khoa hoc cho cac nghién
ciru dang duwoc tié}) tuc thuc hién voi muc tiéu
hieong dén tong hop logi xiic tic cho cong nghé
sdan xudt xdng c6 chat heong cao (giau isoparaffin)
theo nguyén li cong nghé isome hoa khong sv dung
hydrogen cho nguyén liéu naphtha tai Viét Nam.

Tiv khéa: ché bién condensate, cong nghé isome héa khéong s dung hydrogen, Mo/HZSM-5,

MoCr/HZSM-5

GIOI THIEU

Phan Ién cac hé xdc tac rin tng dung trong
cong nghiép ché bién dau khi, hoa dau dwoc tong
hop dwa vao hiéu itng cdng hudng xdc tac cua céc
ion kim loai, theo d6, chirc ndng cta xdc tac cho
cac qua trinh chuyén hoa cac nhém hydrocarbon
trong nguyén liéu thanh san pham cudi cung duoc
hinh thanh tir sy cong huéng cac chitc ning cta
cac ion kim loai ton tai trong hé xac tac dé. Va

cling chinh nho hiéu mg nay, cho dén hién nay,
linh vuc nghién ctu xdc tac wng dung cho phép
hinh thanh rat nhiéu céng nghé méi wng dung rat
hiéu qua vao thyc tién san xut, mang lai nhitng
san pham chat lugng ciing nhu hiéu qua cao trong
nganh kinh té loc ho& dau cua cac quéc gia trén thé
gi6i. Tai Viét Nam, cong nghiép ché bién dau mo
tir nguyén liéu nguon condensate duoc trién khai
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trong vai thap ky tré lai day. Cac nha may loc dau
quy md nho nhu nha may loc dau Cét Lai, Nha
may ché bién condensate Phi My...v6i san pham
chinh 1a xang A83. Tuy nhién, hién nay viéc dua
vao ap dung céc tiéu chuan ngay cang khic khe doi
nhién liéu xing di dan dén tinh trang cua cac nha
may c6 nguy co dung hoat dd6ng do kha nang nang
cap chat lugng san pham duya trén cong nghé hién
c6 1a hoan toan bét kha thi. Chinh vi vdy van dé
tim kiém cong nghé dau ra, pht hop véi quy mo dé
nang cap cho cac nha may trén Ia rat can thiét.

Dung trén quan diém ky thuat vé cong nghé
phu hop cho céc nha méy ché bién condensate tai
Viét Nam, thi hién nay, chi c6 cong nghé MUP cua
Trung Qudc 1a phu hop. Céng nghé nay dua vao
nguyén Ii phan tmg thom hoa va isomer hoa ddng
thoi céc paraffin tor nguyén liéu condensate trong
diéu kién khong cé hydrogen, san phim tao thanh
xang co chit luong c6 thé dap ung duoc tiéu chuan
Euro I, V.

Dic trung ndi bat cua céng nghé MUP non -
hydrogen cua Trung Qudc la cé thé trién khai ap
dung cho cac nha may & moi quy md, gia thanh
dau tu va chi phi van hanh thap rat nhiéu so voi
cdng nghé reforming va isome hoa [1,2]. Tuy
nhién, viéc nhap céng nghé nay van cé nhitng rui
ro 16n mot khi chi ¢6 Trung Quéc dang doc quyén
san xuat va cung cap cac loai xuc tac [1].

Noi dung khoa hoc cua bai bdo nay trong muc
tiéu chung 1a thuc hién hudéng tim kiém xuc tac dap
ung duoc nguyén li ctia cébng nghé MUP non-
hydro, huéng nghién ctru dugc nhém trién khai
VAT LIEU VA PHUONG PHAP

Vit ligu dwgc sir dung trong nghién ciru

nghién cuiu tir 2010. Phuong phap nghién ctru dugc
thuc hién tim kiém xdc tac théng qua timg budc
khao sat hiéu (tng cong hudng ion cua cac kim loai
trén nén H-ZSMS5, va trong nghién ctu nay, hai
kim loai Mo va Cr dugc chon lua dé khao sat va
nguyén li¢u dugc thir nghiém 1a cau tir n-hexane.

Céc nghién ctu trudc day [4-9] cho thiy vai
trd cia H-ZSM-5 trong phan tng cracking dong
thoi, xdc tc ndy c6 kha ning vong hoa cac olefin
sinh ra tir qua trinh cracking dua vao cac tam acid
Lewis va Bronsted cua vat liéu nay. Tuy nhién viéc
sir dung don thuan vat liégu H-ZSMS5 con nhiéu han
ché khi dua vao sur dung trong thyc tién. Nghién
cliu gan day nhit ciia Guojun Shi va dong nghiép
[6] hoic José Luis Garcia-Gutiérrez va dong
nghiép [8] cho thiy, hé xuc tac voi sy co mit cua
Mo ¢6 do chon loc twong dbi cao cho phan ung
isomer hoa cac paraffin mach ngin nhu n-hexane
hodc nay la ca methane. Sy c6 mat ddng thoi cua
Mo va Cr trén nén HZSM-5 c6 hiéu tng xuc tac
cho phan ung dehydrogen-vong hoa methane, do
chon Iya cho san pham hydrogen c6 thé dat dén 90
% [9] .

Trong khuobn khé bai bao nay, budc dau
nghién ctu tong hop va thir nghiém hoat tinh coa
xtc tac trén co s dua lan luot cac tam kim loai
Mo va Cr 1én HZSM-5. Nghién ctu thir nghiém
hoat tinh xuc tac dugc dua vao phan (ng isome
hoa c4u tir n-hexane mdt ciu tir tiéu biéu cua n-
parafin c6 trong phan doan naphtha, san phim tir
qué trinh chung cét condensate.

Bang 1. Hoé chat str dung nghién ctru thuc nghiém

TT | Hoa chét Xuét xtr CAS No

1 | (NHg)M070,,.4H,0 Sigma-Aldrich | 12054-85-2
2 | Cr(NOg)s. 9H,0 (99 %) | Sigma-Aldrich | 7789-02-8
3 n-Hexane (99 % V) Théi Lan 110-54-3

4 | HZSM-5 Trung Quéc Si/Al=27
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Phuong phap

Xuc téc tong hop duge xac dinh céc tinh chit
hoéa 1y nhu: ciu trdc, thanh phan pha cia xdc tac
bang phuong phap nhidu xa tia X (XRD); xac dinh
dién tich bé mat riéng bang phwong phap BET; ciu
trdc bé mat va sy phan tan tam kim loai trén chat
mang HZSM-5 ciia cac mau xdc tac bing phuong
phap phan tich vat ly TEM; mat d6 tdm acid cua
xUc tac bang phuwong phép xac dinh giai hap phu
theo chwong trinh dang nhiét (TPD-NH,).

Hiéu urng xUc tac trong phan (ng isome hoa n-
hexane dugc thir nghiém va danh gia trén hé thong
thir nghiém xuc tac tang cb dinh, lap dat tai Trung
tam Nghién citu Cong nghé Loc Hoa dau- Truong
Pai hoc Bach khoa, PHQG-HCM Hinh 3. San
pham khi va long thu dugc sau phan tmg dugc
phan tich thanh phan trén hé thing may phan tich
sic ky khi GC-MS va HPLC.

Hiéu suét thu hdi san pham long cua phan ng,
L (%), duoc xac dinh dya trén ty I& luu luwong long
nhap liéu n-hexane va luu lwgng long sau phan
ung, cbng thuc 2.1:

1o
s00°C

L (%) = 224100 (2.1)

Vo
Trong d6: Vo; Vg, (ML/phat) lan lugt 1a luu
lugng long nhap lieu n-hexane; luu lugng san
pham long.
Do chuyén hoa cua phan tmg (X %) dugc Xac
dinh theo c6ng thuc 2.2:

X (%) = (1-2222) 100 (22)

Trong d6: Csp; Co (%) lan luot 1a ndng do phan
trdm thé tich n-hexane trong san pham; trong hén
hop nhap liéu.

Do chon loc san pham (S %) dwoc xac dinh
theo cong thac (2.3):

S (%) = % * 100 (2.3)

Trong do:X,; X 1an lugt 1a d§ chuyén hoa thanh
san pham chinh (%) va d6 chuyén hda chung (%)
Tong hop xtc tac Mo/H-ZSM-5

Quy trinh diéu ché xdc tac Mo/H-ZSM-5 dugc
mo ta nhu trong hinh 1. 03 loai xuc tac duoc tong
hop véi ham lugng Mo khac nhau lan luot 1a 5
%w, 10 %w va 15 %w so véi khdi lugng HZSM-5
va duoc ky hiéu lan lugt 13 5 Mo, 10 Mo va 15 Mo.

(NH»«Mo0-0,4.4H-0

60°C, 24h
Khaidny
105°C
24h

Hinh 1. Quy trinh diéu ché xic tic Mo/HZSM-5

Tong hop xtc tac MoCr/HZSM-5

Quy trinh téng hop xtc tdic MoCr/HZSM-5 duoc md ta & Hinh 2.
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Cr(NO3)3.9H,0

Hinh 2. Quy trinh diéu ché xtic tac

Hé xtc tdc Mo/H-ZSM5 dugc chon lya dé
thuc hién bién tinh bang Cr 1a loai xdc tac ¢6 ham
lwong Mo t6i wu, cho hoat tinh tét nhat vé& do
chuyén hoa ciing nhu d6 chon lya cho phan @ng
isomer hoa. Ham lugng Cr trong cac mau x(c tac
thay doi lan luot 12 1 %w, 3 %w va 5 %W SO VGi
khéi lugng HZSM-5 va dugc ky hiéu 10 MolCr,
10Mo3Cr va 10Mo5Cr
Thir nghiém higu #ng xic tac trong phdn u@ng
isome hoa n-hexane

Hé thdng thir nghiém hoat tinh xtc tac dugc
xay dung theo nguyén Ii phan @ng xuc tac ting cb
dinh va dugc mo ta ¢ Hinh 3.

Quy trinh van hanh cua hé thong thir nghiém
xUc tac ting cé dinh: Nguyén liéu n-hexane duoc
bom 2 dua vao hé thdng gia nhiét dén nhiét do 280
°C, sau d6 nguyén lidu tiép tuc di vao thiét bj phan
tng. San phiam cua phan tmg duoc ngung tu trong
thiét bi ngung tu 5 va chira trong binh 6

Hinh 3. Hé théng nghién ctru thir nghiém hoat tinh xtc tac
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San phan khi duoc ldy miu bang dung cu Gas-
Sampling va dugc phan tich bang hé théng sic ky
khi GC-MS.

Diéu kién phan ng thir nghiém: Khéi luong
xUc tac: 2 g; luu luwong n-hexane: 0,3 mL/phdt;
nhiét d6 phan @ng 380 °C & &p suit khi quyén.
Diéu kién nay tam goi 1a diéu kién chuan.

KET QUA VA THAO LUAN
Anh hwéng cia ham hrgng Mo d6i véi xuc tac
Mo/HZSM-5
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Hinh 4. Phd XRD ctia cic miu xtic tac:
(LHZSM-5; (2)5 Mo;(3)10 Mo; (4) 15 Mo

Két qua phan tich phé XRD cua cac mau xdc
tac Mo/HZSM-5 (Hinh 4) cho thiy qua trinh tim
Mo véi ham lugng khéc nhau tir 5-15 % thi pho
XRD ciia HZSM-5 hau nhu khong thay d6i véi cac
peak dac trung cua zeolite HZSM-5 trong khoang
20 1 5-10 ° va 20-25 °. Bén canh d6, cac peak dac
trung cua pha MoO; khdng phéat hién ngay ca khi
ham lugng Mo tam 13 15 %. Diéu nay c6 thé xay
ra, ion kim loai Mo c6 thé hinh thanh phan lon
theo dang tao lién két véi bé mat H-ZSM-5 hoic
c6 thé mot phan pha nho caa MoOjg hinh thanh khi
nong do tam I6n (I6n hon 10 %) tuy nhién bi phan
tan vao 16 x6p va bi che khuat boi nén HZSM-5.
Trén co s& cac nghién ctru cua tac gia Bin va cong
su [4, 7] khi nghién ciu ciu trdc ton tai cua Mo
trén xuc tac H-ZSM-5, phan Ién Mo c6 thé ton tai
dang ciu tric [MosO1,]%* va tao lién két truc tiép
v6i bé mat cua chat mang H-ZSM-5. Ngoai ra, két
qua phan tich XRD ciing cho thdy rang murc d¢ két
tinh cta xuc tac giam nhe khi tang ham lugng Mo.

Bang 2. Két qua BET cua cac mau xdc tac Mo/HZSM-5

Mau xic tac Dién tich bé mit riéng BET (m°/g)
HZSM-5 312,929
5Mo 290,806
10Mo 292,242
15Mo 270,417

Cac mau xic tac Mo/H-ZSM-5 duoc tiép tuc
phan tich bang phuong phap BET, két qua dugc
trinh bay Bang 2. Duya trén két qua phan tich bé
mit riéng cac mau cho thdy c6 sy thay ddi nhe
trong truong hop ham luong Mo tam 5 % va 10 %.
Trong trudng hop 15 % Mo, bé mit riéng cua xdc
tac c6 giam dang ké. Piéu nay duoc giai thich c6

thé co hién twong hinh thanh cac tm kim loai c6
ciu tric [MosO1,]** hoic c4c oxide MoOs trén x(c
tac 1am che Iap cac 6ng mao quan dan tgi dién tich
bé mat riéng cua x(c tac.

So sanh 02 mau chup TEM cua 02 x(c tac H-
ZSM-5 va mau 10Mo cho thiy, c6 kha nang ton tai
pha MoOs; khi ham lugng Mo tang ( Hinh 5).
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Hinh 5. M4u chup TEM

maging i

cua HZSM-5 (A) va 10Mo (B)

m & @ m wm @ @ W &
Terprans (2]

Hinh 6. Gian dd TPD-NHj; cta méu xitic tic SMo/HZSM-5(A) va 10Mo/HZSM-5(B)

Nghién ctru phén tich dugc trién khai tiép tuc
c4c mau xuc tac bang phuong phap hip phu - giai
hip phu ammoniac TPD-NH; nhim kiém tra tinh
chat acid cua cac miu xic tac. Pay la mot dic
trung quan trong lién quan dén hoat tinh xuc tac
cho phan g khao séat. Két qua phan tich cho thay,
gian d6 TPD xuat hién hai peak ¢ khoang nhiét do
~ 210-220 °C va 430-470 °C twong ng véi tam
acid yéu (tam Lewis) va acid manh (tam Bransted)
[12] véi cudng d6 kha cao. Diéu nay cho thay rang
viéc dua Mo khong lam thay d6i ban chét xuc tac
cta vat ligu nén H-ZSM-5.

Két qua nghién ciu thir nghiém hoat tinh xGc
tac

Nghién ctu hoat tinh cia cac mau xic tac
Mo/HZSM-5 ¢6 ham lugng Mo khac nhau da duogc
thuc hién trong cung diéu kién chuan. Két qua cho

thiy, do chuyén hoa n-hexane ciia nguyén ligu n-
hexane it phu thudéc vao ham lugng cua Mo (cac
mau thir nghiém) trong xtc tdc Mo/HZSM-5 va
giao dong tur khoang 56-58 %, trong khi do, hi¢u
sut thu hdi san pham long ting nhe khi ting ham
luong Mo trén HZSM-5 va dat hiéu qua cao nhét
v6i mau xtc tac 15 % Mo. Diéu nay cb thé dugc
giai thich rang viéc ting ham lugng Mo c6 kha
nang dua dén lam giam nhe dic trung acid cua chat
nén HZSM-5 va dua dén giam nhe phan ung
cracking. Ngoai ra, hiéu (ng viéc taing ham luong
cua kim loai Mo c6 thé ting cudng cho phan ung
isomer hoa cac san pham trung gian 1a céc
hydrocarbon dang alken [4,9,10,12] dé hinh thanh
cac phan tir hydrocarbon mach dai va cubi cung
dua dén hiéu suat hinh thanh san pham long ting.
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Bang 3. Do chuyén hoé va hiéu suat thu hdi san pham hydrocarbon long trén cac hé xuc tac Mo/HZSM-5
theo thoi gian trong cting diéu kién phan ung

Xiic tac

Thoi gian phdn img (Phit)

20

40

60

80

100

120

TB

4580

=

SMo

45.80

50.00

50.00

5420

58.30

50.70

=

61.52

59.59

56.77

55.23

53.02

5144

56.26

=

10Mo 00

50.00

5420

54.20

58.30

58.30

5420

=

64.54

60.92

58.70

57.07

53.97

5202

5181

50.00

=

15Mo

54.20

54.20

62.50

66.70

75.00

60.40

><|—x<|—|><]|—

66.32

=

61.81

50.25

5478

5212

46.26

56.76

X: Do chuyén hoé; L: Hiéu suat thu hoi long; TB: Trung binh.
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Hinh 7. Sy thay dbi ham lugng 02 ho hydrocarbon (Isoparaffin va Aromatic) ctia sin phim phén {ing trén cac hé xic
td&c Mo/HZSM-5 ¢6 ham lugng Mo khéac nhau

Phan tich thanh phin cdu tir trong san pham
I6ng cta phan (ng trén cac hé xuc tac Mo/HZSM-5
¢6 ham lugng Mo khac nhau cho thy, san pham
hydrocarbon dang isoparaffin chiém tir 19-25 %
(v) san pham long ciia phan tmg va diéu nay cho
thiy hé xdc tac Mo/HZSM-5 ma cu thé Mo c6 hiéu
ung tang d6 chon lya cho phan ung isomer hoé.
Két qua nghién ctu hoan toan phu hop véi céc
nghién ctru trude day [9,12].

Két qua so sanh do chon lya phan ung isomer
hoa trén cac mau xuc tac c6 ham lugng Mo khac

5o  33.83
L n

g

£ 0

o S

£ 5Mo
< 3

nhau cho thdy, mau 10 Mo cho d6 chon loc san
pham isoparaffin (43,56 %) cao nhit so véi hai
mau 5 Mo va 15 Mo (Hinh 8). Piéu nay c6 kha
ning, trong diéu kién phan tng, véi ham lugng 10
% Mo trong hé xic ta&c Mo/HZSM-5 la phu hop
cho sy can bang chudi cac phan tng dya trén chirc
nang cua cac tam acid, kim loai véi cac giai doan
ctia co ché phan g cracking, dehydrogen ho4, va
isomer hoa hinh thanh san pham hydrocarbon dang
ddng phan trong san pham cudi cung.

43.56 39.89
10Mo 15Mo
Ma3u xtc tac

Hinh 8. B chon loc san phidm isoparaffin trong san phdm phén tg trén hé xdc tic Mo/HZSM-5 ¢6 ham lugng Mo
khac nhau
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Anh hwéng cia Cr ddi véi xtc tic CrMo/HZSM-5
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Hinh 9. Phd XRD cua cac miu xuc tac:1) 10Mo 2) 10Mo1Cr; 3) 10Mo3Cr; 4) 10Mo5Cr

Nghién ctru hiéu ung cua Cr duoc thuc hién
dva trén xuc tac 10 Mo. Tuong tu két qua phan
tich pho XRD cua cac mau xuc tac Mo/HZSM-5,
khi bo sung thém Cr khong lam thay doi dang ké
céu trdc tinh thé cua chat mang HZSM-5 khi két
qua XRD xuét hién chu yéu cac peak dic trung cia
zeolite HZSM-5 trong khoang 26 1a 5-10 va 20-
25°. Piéu nay chang to Cr c6 thé tao lién két truc
tiép trén cu trGc mang tinh thé cua chit mang
hodc hinh thanh cac oxide Cr dudgi dang Cr,0;

phan tan vao 15 xop va bi che khuat bai nén chat
mang, két qua nay pht hop véi cac nghién ctu
truge day cta nhdm tac gia Alejandra va cong su
[11-12].

Két qua phan tich dic trung dién tich bé mat
riéng cho thiy, Cr c6 anh huong khdng nhiéu dén
dac tinh bé mat riéng cua xdc tac, Bang 4. Sy thay
d6i nay c6 thé do sy té chic lai ciu trdc bé mat xdc
tac Mo/HZSM-5 khi c6 mat cua Cr.

Bang 4. Két qua do bé mat riéng cua cac mau xtc tic MoCr/HZSM-5

Ma3u xuc tac Dién tich b& mat riéng
(m?/g)
10 Mo 292,242
10 MolCr 296,124
10 Mo3Cr 295,624
10 Mo5Cr 291,594

Két qua nghién ctru hoat tinh x(c tac trén cac
mau MoCr/HZSM-5 cho thiy, vé co ban sy c6 mit
ctia Cr khong lam thay ddi nhidu vé hoat tinh xdc
tac (46 chuyén hod) ngoai trir truong hop mau cé
tam 5 % Cr (10 Mo5Cr), d6 chuyén hoa dugc quan
sat thdy giam mot cach rd rét. Didu nay c6 thé giai
thich rang, khi ham lugng Cr cao, kha ning hinh
thanh cac oxide cua Cr va chinh cac tinh thé nay da

che l1ip bé mit cua xuc tac va didu ndy kéo theo
lam giam hoat tinh cua xic tac. Tuy nhién, hiéu
suat thu hdi san pham long cua phan ng cé xu
hudng ting dan, diéu nay hoan toan phu hop véi
cac nghién ctru [11,12], Cr ¢6 hiéu tng xUc tac cho
cac phan ung oligomer cac olefin ngan mach gitp
cai thién hiéu suat thu hdi long cua phan tng.
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Bing 5. Do chuyén hoa theo thoi gian phan ang vai cac mau xdc tic MoCr/HZSM-5 ¢6 ham lugng Cr khéc
nhau trong cung diéu kién phan ang chuan

it tic Thoi gian phan iing (Phit) 8
2000 | 4000 [ 60.00 | 80.00 | 100.00 | 120.00

1Mo L(%) | 5000 [ 5000 | 5420 | 5420 | 5830 | 5830 [ 35420
X(%) | 6454 [ 6092 | 5870 [ 57.07 | 5397 | 5202 [ §7.87

1MoICr L(%) | 5417 [ 5417 | 5417 [ 5833 | 5833 | 5833 [ 3630
X(%) | 6162 [ 5997 | 5818 [ 5692 | 5432 | 5261 [ 5727

10Mo3Cr L(%) | 5417 | 5417 [ 5833 | 5833 | 5833 | 5833 | 3690
X(%) | 6243 | 6047 | 5879 | 5658 | 5344 [ 5219 | 5732

10MSCr L(%) | 5417 [ 5417 | 5833 [ 5833 | 5833 | 6250 [ 57.60
X(%) | 5771 | 5360 | 5006 [ 4835 | 4713 | M7 | 50.26

Két qua phan tich GC-MS cua san pham phan
ng trén hé xtc tic MoCr/HZSM-5 cho thiy, céc
hop chat hydrocarbon hinh thanh c6 mach carbon
ngén hon so véi san pham tir phan tng trén xdc tac
Mo/HZSM-5. Biéu nay chiing to viéc tam bo sung
Cr hinh thanh céc tam kim loai lién két véi mang

30
~Q
Y
5

:-] ~ 26
S
2SS 2
25
o= 22
(o]

S 20
=z 10Mo

tinh thé chat mang da giam déng ké céc phan ung
ngung tu Mach dai, do @6 han ché hién tuong tao
coc trén bé mat xtc tac, xac tac ¢6 xu huéng on
dinh hon. Két qua nghién ctru nay phu hop vai két
qua va nhan xét caa Bert M. Weckhuysen va dong
nghiép (2010) [10].

26.6
25.2 25.7
I I i

10Mol1Cr 10Mo3Cr 10Mo5Cr

Mau xuc tac

Hinh 9. Ham luong iso-paraffin trong san phim vé6i cic miu xuc tic MoCr/HZSM-5 ¢6 ham lugng Cr khac nhau

50

40

35

30
10Mo

Do chon loc isoparafin (S%)

10Mo1Cr

46.48

44.83

5 4356
5 41.22

10Mo3Cr 10Mo5Cr

Ma&u xuc tac

Hinh 10. D6 chon loc iso-paraffin trong sin phdm voi cac miu xuc tic MoCr/HZSM-5 ¢6 ham lugng Cr khac nhau
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Lién quan dén d6 chon lra cua xc tac cho san
pham iso-paraffin, két qua so sanh hé xuic tac
MoCr/HZSM-5 v&i ham lugng Cr khac nhau cho
thiy (Hinh 10) khi ham lugng Cr ting (1-3 % w),
dd chon loc cho sy hinh thanh san pham
hydrocarbon cau triic iso ting. Tuy nhién, khi ham
lugng Cr ting dén 5 % (w), do chon lya cua
hydrocarbon ciu tric iso giam, diéu nay c6 thé giai
thich, viéc ting qua nhiéu ham luong Cr c6 thé
sinh ra hai van d&, tha nhat Cr s& lam giam hiéu
g xuc tac cua tdm hoat tinh Mo trén chat mang
bing viéc ting cuong phan ung tao thanh
isoparaffin va dac biét phan tng tao thanh cac
hydrocarbon mach dai hon, thir 2 ¢6 kha nang tao
thanh cac oxit Cr,O3 trén xlc tdc va theo céc
nghién ciru trudc day[10], oxide Cr,03 ¢6 kha nang
ting cuong phan tng hydrogen hoa va dehydrogen
nén didu nay ciing tac dong dén hiéu tng cho phan
ung tao thanh cac iso paraffin cua xuc tac.

Nhu vay, phu hop véi cac nghién ciru trudc
day, viéc tam thém kim loai Cr vao xuc tac
Mo/HZSM-5 c6 tac dung ting cudng sy on dinh
hoat tinh xuc tac dudi tac dong han ché hién twong
cdc hoa do hiéu ting ting cuong phan ung
dehyrogen hoé céc hydro hoa. Viéc két hop Mo va
Cr dya trén hiéu ung céng huong ion kim loai
duoc thé hién qua két qua nghién cau cho phan
g isome hoé nguyén liéu n-hexane. Xuc tac tong
hop dugc xac dinh ¢6 véi ham luong t6i wu Mo:Cr:
HZSM-5 theo ty 1é twong tng 10:3:87 cho phép
hinh thanh budc dau hé xic tac cd kha ning
chuyén hod cac n-hexane tao thanh céc
hydrocarbon dang isoparaffin mach dai hon.

KET LUAN

Nghién ctru bude dau cho viéc dinh hudng
nghién ciru hé xuc tac ing dung cho céng nghé san
Xuét nhién liéu xing tir nguyén liéu condensate dua
vao cdng nghé khong su dung hydrogen, mot giai
phép t6i uu va duy nhat cho sy tiép tuc ton tai va
phét trién ciia cac nha méy ché bién condensate tai
Viét Nam mat khi tiéu chuan nhién liéu xing theo
dinh hudng Euro 3, 4 trong thoi gian dén.

Két qua khoa hoc cua nghién ctu cho thay rd
hiéy ttng cong hudng cua hai kim loai Mo va Cr
trén nén xuc tac HZSM-5 cho phan ting thom ho4
n-hexane trong diéu kién khéng cé hydrogen, theo
do, Mo sé tang cuong duge d6 chon loc cho phan
g isomer hoa va Cr ting cudong d6 6n dinh cua
xuc tac trong diéu kién phan ung théng qua hiéu
ung xdc tdc cho cac phan tng dehydrogen hoa,
tang cuong do bén xuc tac trong truong hop phan
tng thyc hién khong sir dung hydrogen. Két qua
nghién ctu ty Ié t6i uu trong hé xdc tac Mo:Cr:H-
ZSM5 tuong ung la 10:3:87 cho hé xuc tac
MoCr/HZSM-5. Két qua thir nghiém trong diéu
kién chuan caa nghién ctru thu dwgc do chuyén hoa
cua n-hexane la 57,3 %:; hiéu xuit thu hdi san
pham xang: 56,98 % véi ty Ié cau tir hydrocarbon
dang isoparaffin: 26,6 %.

Loi cam on: Nghién ciru diroc thuc hién trong
khuén khé chwong trinh Khoa hoc va Céng nghé
ciia PHOG-HCM  hdng ndm, dé tai loai B.
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Synergetic catalytic effect of molybdenium
(Mo) and chromnium (Cr) tons on HZSM-5
support for iIsomerization of n-hexane by
reaction without hydrogen

e Huynh Van Cai

e Tran Dinh Nhung

e Huynh Quyen

Unversity of Technology, VNU-HCM

ABSTRACT

Synergetic catalytic effect of molybdenium
(Mo) and chromnium (Cr) ions on HZSM-5
support have been carried out. The catalyst of
MoCr/HZSM-5 have been tested for iszomerization
of n-hexane based on non-hydrogen reaction. The
results showed that the catalytic synthesis by
impregnating Mo and Cr on HZSM-5 support with
the suitable amount ( Mo:10 %; Cr:3 %) did not
change the basis structure of HZSM-5. The
catalytic effect of Mo, Cr have been showed by
catalytic testing results, for that the isoparaffin

selectivity of MoCr/HZSM-5 is 46.5 % higher than
in the case of Mo/HZSM-5 (43.56 %). The
synergystic catalytic activity was clearly expressed
by the dehydrogenation and hydrogenation role of
Cr enhancing the stability of isomerization effect of
Mo on MoCr/HZSM-5 catalyst for n-hexane’s
isomerization reaction. Research results could be
considered as the scienctific basis results for
catalytic research applied to gasoline high quality
production from the condensate feed by non-
hydrogen technology in Vietnam.

Keywords: condensate processing, non-hydrogen technology, Mo/HZSM-5, MoCr/HZSM-5
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