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NGHIEN cUU TONG HOP XUC TAC LAI TAP DUNG CHO
PHAN UNG PONG PHAN HOA n-HEXAN

bén Toa soan 19-7-2006

LE THANH TUNG, HOA HOU THU
Bo mon Héa hoc ddau mao, khoa Héa hoc, truong PHKHTN-PHQGHN

SUMMARY

A series of hybrid catalysts PtWZr/PtSZr, PtWZr/H-ZSM5 and PtWZr/HPA was been
prepared. The structure and the surface property of the hybrid catalysts obtained were
characterized by using different methods physical such as XRD, SEM, TEM, BET, NH;-TPD.
Their catalytic activity in n-hexan isomerization was tested by MAT5000 showed that the
conversion of this reation on catalysts is from 48,97% to 52,01%, selectivity is from 86,73% to

98,5% and that their stability of catalysts is high.

I - GIOI THIEU

Chat xuc tac zirconia bién tinh, nhu zirconia
tungstate c6 do hoat dong xuc tac cao cho phan
ting dong phan héa va cracking n-parafin duéi
nhiing di¢u kién ém diu [1]. Platin duoc dua vao
hé xic tdc nay nhiam ting do hoat dong cla xiic
tdc co ban va tang do bén viing cla ching, dic
biét khi ¢6 mat hidro trong hé thong phan Gng
gay ra hién tuong tran ddy (spillover) thic ddy
qud trinh déng phan hod, gidm thiéu lugng coc
tao thanh [2].

Trong qua trinh spillover H, phan ly thanh
H va H* sau khi hap phu trén bé mat Pt va hai
loai ion nay khuéch tan vao pha thit hai & day la
PtSZr, H-ZSM5 va HPA va ti€p tuc tham gia
qué trinh dong phan héa n-ankan. Khi c6 mat
ctia W trong pha thit nhat nhu PtWZr qua trinh
tao thanh H* vd H™ ¢6 thé x4y ra theo co ché sau
[3,4]:

Pt-H + WO, — Pt + H,WO, — WO, + H + H*

Bén canh d6 khi zirconia dugc bién tinh
bang W, do bén, do 6n dinh clia xiic tdc ting lén
rd rét. Zirconia thudong ton tai & hai dang thu
hinh 14 monoclinic va tetragonal trong d6 dang
tetragonal 1a dang bén va dang monoclinic la

dang kém bén dé tuong tdc véi cdc chat khac.
Khi dang monoclinic tuong tic s& 1am can bang
tetragonal va monoclinic chuyén dich sang phia
tao thanh monoclinic, lam gidm ham lugng
tetragonal tic lam giam hoat tinh ciing nhu do
bén cua xic tac.

Mat khéc, ngudi ta thay rang khi dua W vao
hé xic tdc v6i ham luong 12,5%W, ZrO, sé ton
tai chli yéu dudi dang tetragonal 1am cho xtc tac
6n dinh [5]. Péng thoi khi bién tinh zirconia
bing cach sunfat hda cho ta xiic tdc zirconia
sunfat (Zr0,.SO,”) c6 tinh axit manh hon H,SO,
100% c6 pH = -16,1 dén -19. Vi th€ zirconia
sunfat héa cé hoat tinh xuc tdc rat manh thuan
loi cho phan ting dong phan héa & diéu kién ém
diu. Mot s6 axit ran ¢6 luc axit cao cling dugc
nghién ctu dung cho phan tng déng phan héa
nhu: zeolit H-ZSM5 [6], heteropolyaxit
(NH,),5H, sPW 1,0, (HPA) [6].

Theo cdc tai liéu [5, 6], cic hgp phan riéng
biét trong thanh phén xiic tic lai tap c6 uu diém
va nhuoc diém nhur:

- PtWZr (Pt-WO;-ZrO,) ¢6 do bén cao
nhung hoat tinh dong phan héa n-hexan cua xtic
tdc khong cao.

- PtSZr (Pt-ZrO,-SO,*), H-ZSMS5, HPA
67



((NH,), sHy sPW ,049) c6 hoat tinh xiic tic dong
phan héa n-ankan cao nhung do bén xic tic
thdp. Vi thé€ trong cong trinh nay ching toi
nghién ctiu két hop cdc wu diém cua timg loai
tao nén kiéu xidc tdc lai tap (hybrid catalyst)
dung cho phan tng dong phan héa n-hexan.

II - THUC NGHIEM

Céc xic téc lai tap duogc tong hop theo tai
lieu [4].

1. Téng hop cac vat liéu co ban

a) Tong hop vat liéu 0,5%Pt-12,5%W0;.ZrO,
(PWZr)

Két tua Zr(OH), tix ZrOCl, da tinh toin
true bang dung dich NH; 28% va say qua dém
0 110°C. Tam dung dich amoni metatungstate
chda 12,5% tinh theo khéi lugng W trong hon
hop muon diéu ché€ 1én Zr(OH), sau d6 sdy &
110°C qua dém va nung & 700°C trong 3 h. Tiép
tuc dua Pt lén vat liéu zirconia tungstate bing
cach tdm dung dich H,PtCl; chia 0,5% theo
khai lugng Pt trong hon hop, sau dé sdy hon hop
6 110°C qua dém va nung & 550°C trong 3 h.
Nhu vay, vat liéu thu dugc cé ham luong
12,5%W, 0,5%Pt va dugc viét tat 1a PtWZr.

b) Téng hop vdt liéu 0,5%Pt-Zr0,.S0,* (PtSZr).
Trong vdt liéu nay ham luong SO, duoc tinh
theo SO; va cong thiic tong qudt cua xiic tdc
la 0,5%Pt-7Zr0,.50(6%)

Sau khi tinh todn cdc lugng héa chét can
thiét dé diéu ché xiic tic mong mudn, Zr(OH),
duoc bién tinh bang H,SO, 0,5 M, sau d6 sdy &
110°C qua dém va nung & 600°C trong 3 h. Pua
Pt Ién vat liéu zirconi sunfat héa bing cach tdm
dung dich H,PtCl, sau d6 sy hoén hop ¢ 110°C
qua dém va nung & 550°C trong 3 h. Vat liéu thu
duoc ¢6 ham lugng 6%S0,, 0,5%Pt va duoc viét
tat 1a PtSZr.

¢) Di da axit HPA, (NH,), sH,sPW 0.,

Vat lieu HPA duoc téng hgp khi cho
H,PW ,0,, vao dung dich NH,CI theo ti 1& thich
hop. Hén hgp thu dugc dem ly tam dé thu ldy
két tha, sau d6 sdy kho & 110°C ta thu duoc vat
liéu HPA.
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2. Téng hop vat liéu xiic tac lai tap

Tur cac vat liéu co ban da téng hop va vat
lieu dau H-ZSM5 dugc két hop v6i nhau theo ti
lé 1:1 theo phuong phdp tron kho. San phdm
dugc nghién bing chay c¢6i ma ndo sau va dem
nung & nhiét do thich hop ta thu duogc cac vat
liéu xdc tac lai tap PtWZr/PtSZr, PtWZr/H-
ZSMS5, PtWZr/HPA.

3. Xac dinh dac trung cia cac vat liéu xic tac

Céac dac trung cau trdc cua cdc vat liéu xic
tdc dugc xdc dinh bang cac phuong phép vat 1y
hién dai: XRD, SEM, TEM, NH,-TPD, BET.
Sau d6 hoat tinh xtc tac cua ching trong phan
ting dong phan héa n-hexan dugc thuc hién trén
may MATS5000.

111 - KET QUA VA THAO LUAN

Gian d6 phan tich XRD cua cic mau
PtWZr/PtSZr va PtWZr/HPA duoc trinh bay trén
hinh 1. K&t qua cho thdy céac thanh phan cua xic
tac lai tap PtWZr/PtSZr va PtWZr/HPA déu xuat
hién trén nhiéu xa d6. Cac pic cho thdy xic tac
c6 do tinh thé t6t, doi v6i hé PtWZr/PtSZr dang
thi hinh ctia ZrO2 chu yéu la dang tetragonal
lam 6n dinh xdc tdc, ham luong monoclinic 1a
rit nho (do ton tai trong vat liéu PtSZr).

Dai v6i vat lieu PtWZr/HPA dang ton tai
clia zirconi 1a tetragonal cho thdy né cé do on
dinh t6t hon hé PtWZr/PtSZr.

Anh SEM clia céc hé xiic téc cho thay chi c6
mau PtWZr/HPA 1a déng déu con mau (a) va
(b) 1a lai tap (xem hinh 2). Khi két hop vé6i két
qua chup TEM cho thay kich thuGc hat 16n nam
trong khoang tir 50 - 70 nm, va cac hat nho cé
kich thuéc khoang vai nm.

Khi dung phuong phdap hip phu giai hap
NHj; theo chuong trinh nhiét do cho thay hé xtc
tdc 1a cac axit c6 luc axit khac nhau tuong Gng
v6i NH; dugc giai hdp & hai nhiét do 195°C va
524°C. Két qua do c6 thé cho 1a loai axit trung
binh do tam Lewis tao ra, va loai axit manh do
cidc cic tam Bronsted gay ra, trong d6 ham
lugng cua cac tam axit manh chi€ém ham lugng
cao chitng to c6 su chuyén héa tam Lewis tao
thanh tam Bronsted trong xuc tic.
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Hinh 2: Anh SEM ¢
(a): mau PtWZr/H-ZSM5, (b): mau PtWZr/PtSZr, (¢): mau PtWZr/HPA
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Hinh 3: Su chuyén héa Lewis-Bronsted

K&t qua nghién ciru hap phu va giai hap N, &
nhiét do thap theo phuong phap BET dugc trinh
bay trén hinh 4. Puong cong tré thu dugc (hinh
4a) dac trung cho vat liéu mesopore c6 kich
thudc 16 nam trong khoang tir 2 nm dén 50 nm
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va khong déu nhau. Cic 16 nay dugc hinh thanh
la do cdc hat tinh thé WO,, ZrO,, Zr0,.SO,” tao
ra khi hinh thanh xdc tdc lai tap. Diéu nay rat
phtu hop v6i ban chét cta loai xuc tic lai tap
(hybrid catalyst).

Hinh 4: Két qua ghi hap phu giai hap N, theo BET trén xuc tdc PtWZr/PtSZr (a)
va dudng phan bé kich thudc 16 (b)

Kich thuéc 16 clia hé xic tdc PtWZr/PtSZr
nay rat thich hop véi phan ting dong phan héa n-
ankan. Riéng d6i véi xuc tac lai PtWZr/H-
ZSMS5 chia zeolit ¢6 kich thuéc mao quan trung
binh 5,6 A khong thuan lgi cho déng phan héa
cac n-parafin do H-ZSM5 khong thoa man tinh
chon loc hinh hoc d6i véi san phdm phéan ting
din t6i sdn phdm iso-parafin bi gidm. Két qua
xdc dinh dién tich bé mat riéng cta hé xic tic:
PtWZr/PtSZr: 110 m*/g; PtWZr/HPA: 125 m*/g
cho thdy hé xdc tac lai tap gom céc vi hat ¢6
kich thuGc ¢d nano tao nén cho dién tich bé mat
cao va 16 x0p duoc hinh thanh 1a do cdc vi hat
chong chit 1én nhau.

Hoat tinh cta xdc tac dugc xdc dinh trén
may MAT5000 dugc trinh bay 6 bang 1.
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PtWZr-
PiSZr 48,97 96,63
PtWZr-
HZSM5 51,95 86,73
PtWZr-HPA 52,01 98,50

Sau méi 1an phén tng, cac xic tic dugc hoat
héa lai bang qud trinh d6t coc. Lugng CO, do
duoc 12 rat nho hay c6é thé néi ham luong coc
hinh thanh 1a khong ddng ké, diéu nay c6 thé
giai thich 1a do hién tugng hidro tran day da



trinh bay & trén. Sau vai 1an phan dng cho thdy
hoat tinh cta xdc tdc giam it, xidc tic ¢6 do bén
cao.

IV - KET LUAN

Chiing to6i da nghién cdu va téng hgp thanh
cong xuc tac lai tap dung cho phan tng dong
phan héa n-hexan.

Cic dac trung cta xtc tdc dugc xac dinh
bing cdc phuong phdp vat 1y hién dai cho thay
hé xdc tdc phi hop véi qud trinh déng phan héa
n-hexan.

Cac xuc tac lai tap thu duogc ¢6 hoat tinh tot
trong phan tng dong phan héa n-hexan thanh
iso-hexan. P9 chuyén héa dat duoc tir 48,97 -
52,01%, do chon loc tir 86,73 - 98,5%, do bén
vitng clia xuc tac tot.
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