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NGHIEN CUU PHAN UNG ISOME HOA n-HEXAN TREN XUC TAC
Pt/y-Al0O,

Pén Toa soan 15-3-2006

NGUYEN HOU TRINH
Khoa Céng nghé Héa hoc, Trudng Pai hoc Bdach khoa Ha Noi

SUMMARY

Al the present, in order to increase octan number the izomerization of hydrocarbon has been
studied in the world. Amongs metals and metal oxides on carriers, Pt on the alumina carrier is
used most widely owing to the advantages such as thermal stability, high activity and high
selectivity etc. The conversion and selectivity of the izomerization depend on the catalysts (the
composition of the catalysts, the structure of the carriers, the distribution of meial, the acidity, the
catalytic activity of the catalysts) and the reaction condition (temperature, volume flow, carrier

gases ...},

I-MG DAU

Hién nay trén thé gidi da va dang nghién
citu phan ng isome héa hydrocacbon dé lam
ting gid tri s& octan. Oxit kim loai trén chdt
mang va cdc kim loai trén chit mang lam xic
tdc cho phdn tng isome hod, trong d6 nho céc
tinh wu viét nhu do bén nhiét, hoat tinh cao, do
chon loc lon v.v. Pt trén chat mang nhom oxit
duge st dung rong réi nhat.

b6 chuyén héa, do chon loc cha phan tng
isome hda phu thudc vao xuc tdc (thanh phén
cia xfc tic, cdu tric clia chat mang, do phén tdn
ctia kim loai, do axit, hoat tinh clia xdc tdc...).
Diéu kién ché tao xiic tdc anh hudng 16n téi hoat
tinh ctia xdc tac.

Il - THUC NGHIEM

1. Chdt mang/y-ALO; ch& tao theo (1), xiic
tdc Pt/y-ALO, ch€ tao bang phuong phip tdm
H,PtCl; trong dung mdi 1a nude va HCI 1én y-
ALO,, sau d6 duge sy, nung & nhiét do khdc nhau
va khir bing hidro.

2. B phin tin Pt do bing phuong phdp hap

phu hidro.

3. Hoat tinh cta xiic tdc duge do trén so do vi
dong

4. San pham dugc phan tich bang mdy sdc ki
khi Shimadzu GC-14B va IGC-120 FB.

III - KET QUA VA THAO LUAN

1. Anh hudng ctia dung moi

Céc dung moi da sir dung la dung dich HCI
0,8N (mau 1) va nude (mlu 2) vdi thoi gian sdy
5 gid & nhiét do 120°C. Miu dugce nung 1dn ot
& 200, 300, 400 va 500°C trong thei gian 13 2
git, khir bang hidro trong 12 gid & 300°C. Két
qua phan tin Pt duge trinh bay 0 bang 1.

Két qua & bang 1 cho thay, ding dung dich
HCI lam dung méi cho do phan tdn t6t hon,
dudng kinh tinhthé kim loai nhé hon khi sir
dung nudc lam dung méi. Trong qud trinh ngam
tdm, cdc ion [PtCl;]* duge hdp phu lén tam axit
cua Al,O; cho dén khi dat (6i can bing. Theo [3]
st phin b6 Pt phu thugc vao thanh phdn dung
dich tdm. Néu trong dung dich nuée H,PtCl, bi
hidp phu nhanh tir dung dich va tao ra mot 1ép
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trén bé mat chat mang Al,O,, két qué tao ra mot
ltgng 16n mudi trén bé mat xic tdc va su phan
bd Pt déng déu vao sau trong mao quan kém.
Khi ding HCl 1am dung mdi, trong moi trudng
axit [PtCl > hdp phu khéng tao thanh 16p mudi
vi ¢6 dung dich HCI 1a mot chat dan dudmg cho
[PtCl¢]* vao sau trong mao quan. Cling theo [4]
khi ¢6 HCl Iam t6¢ do chuyén dich [PtCL]* vao
séu trong hat. Trong trudng hop nay, t4t cd Pt
phan bé trong 16 trong cha chdt mang.

2. Anh huéng ctia dung moi ché tao dén do
chuyén héa n-hexan trén xic tac Pt/AlL0,

Dung méi hoa tan H,PtCl; ¢é ngam tdm 4anh
hudng twdi d6 phan tin cta Pt va thanh phan cua
xic tdc, do vay anh hudng tdi hoat tinh cia xic

tdc, Pa sir dung H,O va dung dich HCl lam
dung mé6i hoa tan H,PICly dé ngam (am lén
nhom oxit, xidc tdc duge do hoat tinh bing phin
ing isome héa n-hexan, két qua duge trinh bay
¢ bang 2.

Bdng 1: Anh hudmg ctia dung moi téi do phan

tin Pt
Miu Dién tich Kich thuge Do
i t bé mat kim | bé matkim | phin
¢ loai, m’/g loai, A tan, %
Miu | 1,46 11,46 98,78
Méu 2 1,20 13,96 81,12

Béng 2: Anh huoing cha dung moi ché tao dén do chuyén héa n-hexan trén xic tic Pt/ALO,
(nhiét d6 350°C, t6c do thé tich 8 h'', chét mang N,, xdc tdc 1 va 6)

. Do chuyén héa ) , o Hop chat vong
Dung méi o % Isome héa §, % Cracking S, % C.. %
Xiic tac 1 (dung
dich HCI) 63 ? 20
Xiac tdc 6 (H,0) 34 2 7

Két qua & bang 2 cho thdy, néu ding H,0
lam dung méi thi hoat tinh xidc tdc thidp hon so
véi truong hop dung dung dich HCl lam dung
méi. Nguyén nhan 1a do do axit cla xic tic va
dd phan tin Pt khi ding dung dich HCl lam
dung moi cao hon so véi khi st dung nude.

3. Nghién citu phan Gng isome héa n-hexan
trén cdc mau xic tac ché tao & ciac diéu
kién khac nhau

Xidc tic Ptfy-AlO, duge ché tao vdi cdc ché
do nung khdc nhau. Xdc tac 1 nung & 200, 300,
400 va 500°C, xic tic 2 nung & 200 va 500°C,
xtc tdc 3 nung & 300 va 500°C, xiic tic 4 nung &
400 va 500°C, xdc tic 5 nung & 500°C. Qud
trinh nung duoc tién hanh lién ti€p tir thap téi
cao, ¢ mdi nhiét do gi trong 2 gid. Isome hda
n-hexan trén xic tic 1, 2, 3, 4, 5 ¢ nhiét do
350°C, td¢ do thé tich 8 h' véi chét mang 14 nite
két qua trinh bay & bang 3.

Tir két qua thu duge & bang 3 va 4 chiing t6i
nhan thiy, miu xic tdc 2 va 3 cho do chuyén
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héa cao. Bén canh d6 sin phim cracking 16n,
xyclohexan va benzen dat 12-13%. Diéu nay
chimg 16 2 mau xic tac nay cé do axit 1dn. Két
qua nay phi hop véi s6 liéu do dd axit va phén
tdn Pt trén chat mang (3 va 2). Mau xiic téc 4 va
5 cho do chuyén hoa thap, dod cracking nho,
nhung sdn pham ddéng vong va thom hda cao.
Qua két qua nay ¢6 thé nhan thiy ring miu xic
tac 4 va 5 ¢ do axit thdp hon. Trong qud trinh
ché tao nung ngay & nhiét dé cao nén dung moéi
HCl bay hoi nhanh khéng thuan lgi cho qua
trinh tao hgp chét gilra HCI, nhém hydroxyl va
chit mang, ma cdc hop chdt nay lai ¢6 vai trd
tang d¢ axit. Trén xuc tdc 4 phan tin Pt 1ot hon
xlc tdc 3, nén kha niang phan ing déng vong va
dehydro héa tao ra benzen xidy ra trén xic tic
nay ldn hon, san pham véng héa dat 20%.

Mau xdc tdc 1 véi quy trinh nung & 200,
300, 400 va 500°C (& mébi nhiét do gil trong 2
gid) tap hop duge tinh chét cha 2 nhém xiic tic
2, 3 vd 4, 5. Xic tic nay cho hiéu sudt chuyén
héa cao, d¢ chon loc isome hoa cao (34%), ham




luong xyclohexan va benzen Idm, do chon loc

cracking nho.

Bdng 3: K&t qua cha phan dng isome hda n-hexan trén xdctdc 1 -5

Xidctdc | Do chuyénhdéaa, % | Isomehéa S, % | Cracking S, % | Hop chit vong Cg, %
Mau | 63 34 9 20
Maiu 2 55 33 10 12
Miu 3 56 32 9 15
Maiu 4 39 15 20
| Miu s 38 16 19

Bdng 4. Sy phan bd san phdm isome héa r-hexan trén cidc mau xuc tac Pi/y—AlLO,

(nhiét do phan tng: 350°C, t6c do thé tich: 8 h'', khi mang: N,)

Sén phim Xic tdc | Xdctde | Xidctic | Xictdc | Xdctde | Xdc tdc
1 2 3 4 3 6
San phdm isome héa (%): 34,1 33 32 15 16 25
- 2,2-dimetylbutan 3.5 1,8 1,7 1,8 1.8 3.2
- 2,3-dimetylbutan 18,8 19,0 18,2 8,1 8,6 13,5
- Metylpentan 11,8 12,2 12,1 5.1 5.6 8,3
Sén pham cracking (%): 8,7 10,0 9,0 4,3 3,0 2.0
- Hydrocacbon C-C, 1,5 1.8 1,6 0,9 0.5 0,1
- Isobutan 1,5 1.1 1,0 0.8 0,6 0,4
- Butan 2.1 3,0 2,6 1,1 1,0 0.5
- 2,3dimetylpropan 0,5 1,1 1,0 0,3 0,2 0,2
- 2-metylbutan 2,0 2,1 2,0 0,8 0,5 0,5
- Pentan 1,0 0,8 0,7 0,4 0.2 0,2
- Xyclopentan 0.1 0,1 0,01 0,01 0.1
San phdm dong vong (%): 19,9 12 13 20 19,0 7,0
- Benzen 5,9 4,7 6,2 9.3 8.8 2.8
- Xyclohexan 14,0 7.3 9.8 10,7 10,2 4,2
Nguyén liéu chira chuyén héa (%):
n-hexan 37,3 45,0 44,0 60,7 62 66,0

IV - KET LUAN cho hoat tinh cao nhat.

i 3. Sén pham isome héa dat 34%.
1. Bé ché tao xuc tdc Pt/y—AlL,O; ding dung
moi HCl cho d9 phan tan Pt hoat tinh 16n hon
khi str dung nudc.
2. Xiie tdc truede khi khir nung & 200, 300, 1.
400 va 500°C (& médi nhiét do giir trong 2 gidy)
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