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Toém tat: Al chita trong zirconi sunfat (Al-MZrS) da ducre tong hop thanh cong
khi diing chdt hoat dong bé mdr copolime P123. Cdu tric cia Al-MZrS thuc sy
on dinh va 6 bén nhiét cao khi tién hanh nung o nhi¢r d¢ 650°C. Hoar 1inh xiic
tac Al-MZrS da dugc khdo sdt trong phdn ung isome hod n-parafin C,, cho thdy
do chuyén hod va dé chon loc cao hon so véi zirconi sunfat khong chita Al (ZrS)
va xic idc chia Al khi khong ding chdt hoat dong bé mdt copolime P123 (Al

ZrS).

Xic tdc Al-MZrS da duoc ddc trung bdng cdc phuong phdp var 1i XRD, phuong

phdp xdc dinh bé mdi riéng theo BET, phuong phdap SEM.
1. Mo dau

Trong thanh phdn hod hoc clia ddu mé Viét Nam, n-parafin nhe chi€ém mot tf 1&
kha 16n, day 1 nguén nguyén liéu rét t5t cho qué trinh isome hod. Vi san phiam ciia qui
trinh nay khong nhiing ¢ tic dung nang cao trj s6 octan ciia xéng ma con dam bao siic
khoé cla con ngudi vi né khong gay 6 nhidm cho moi truong. Vi vdy, viéc nghién citu
va hoan thién cong nghé, trong dé quan trong nhdt la qua trinh diéu ché xdc tic, dang
dugc cac nha nghién ctu dac biét quan tam.

Trong nilra dau the ki XX, cdc nha khoa hoc dd tim ra nhiéu chat xiic tac cho
phan tng isome hod n-parafin nhu he HE-SbE.; AICL-HCI....cé kha ning xdc tac phan
ing & nhiét do 150"C, nhung xiic téc nay cho do chon loc thap, lai d& phan huy.

Hién nay, qud trinh isome hod ding phé bién Ia xic tac ludng chilc Pt/y-AlLO,
dugc clo hod. Heé xiic téc nay c6 nhidu wu digm hon hé xic téc ¢6 dién vi ching cé do
bén nhiét, do chuyén hod va do chon loc cao. Tuy nhién, su cé mit ca clo dé phéan huy
tao HCI doc hat, giy an mén thiét bi f1, 2].

Did ¢6 nhiéu cong trinh nghién ciu qud trinh chuyén hod n-parafin thanh iso
parafin. Xic tdc cho qué trinh mang tinh axit dé thic ddy giai doan hinh thanh
cacbocation. Cé nhiéu loai xdc tde da duoc nghién ciu, trong dé zirconi sunfat hoa dang
duoc cdc nha khoa hoc quan tam trong nhitng nam gan day, vi loai xdc tde niy la mot
“siéu” axit ran va c6 hoat tinh cho qué trinh isome ho4 n-parafin khi thuc hién & nhiét do
thap. Nhung nhuge diém clia xiic tdc ndy 13 nhanh mét hoat tinh. D€ tang hoat tinh clia
zirconi sunfat hod cdc nha khoa hoc da dua ra nhiéu loai phuong phdp khdc nhau nhu
dua vao mdt lugng nhé Pt [3] di Jam tang do bén va hoat tinh ciia xic tic, nhung gid
thanh cao, nén khd ap dung vao thye t¢. Qua tim hiéu nhan thdy zirconi sunfat hoa cé
chua Al da cai thién duge hoat tinh va do bén clia hé xic tic nay.

Chinh vi vay, chiing t6i tién hanh t6ng hop zirconi sunfat hod cé chi Al bing
cdch st dung chdt hoat dong bé mit copolyme P123, nhim tao ra vat ligu xiic tic c6 dién
tich bé mét Ién thanh mao quin bén va hoat tinh xiic téc cao trong qud trinh isome hod
n-parafin C,

2, Thue nghiém

2.1. Tong hop xdc tic

- Chét hoat dong bé mat (HDBM) P123 (EO,,PO,,EO,,)
- ZrOClL.8H,0

- AlCl.6H,0

- Dung dich NH,28%

- Dung dich (NH,),SO, 0.5M
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- Nudc cat.
* Tong hop zirconi sunfat hoa c6 chia nhém khong sir dung chat hoat dong
bé mat copolime P123

Hoa tan AICL,.6H,0 vi ZrOCl,.8H,0 vao nudc véi ti 1& 3% mol ALO,, khuay
deéu, thém tir tir dung dich NH, 28%, gel dugc hinh thanh, khéng ché dén pH = 10.

Loc rura két ria bing nude ¢4t dén hét ion CI (thir bing ion AgNO.). Sy kho qua
dém & 110°C. Tién hanh tdm dung dich (NH,),80, 0,5M, cho bay hoi & 110°C trong 12h.
Sau d6 tién hanh nung ¢ 650°C trong 4h, thu duoc méau xdc tdc ki hiéu 1a AL-ZrS

* Tong hop zirconi sunfat hos cé chia nhom bing cach sir dung chat hoat
dong bé mit copolime P123

Hoa tan P123 vao nude, sau d6 thém hén hop ZrOCl,.8H,0 va AICI,.6H,0 véi 1
1€ 3% mol AL,O,, khudy déu hén hop trong 6h, duy iri & nhiet do 35 +40°C.

Thém tiép dung dich NH, 28% vio hén hop cho dén khi gel duge hinh thanh
{duy tri pH = 10). Tiép tuc khuay trong 6h, sau dé gel duoc chuyén vao autoclave duy tri
¢ nhigt d¢ 100°C trong 24h.

San phdm dugc loc, ria bing nuéc cat, sdy kho 6 110°C trong 12h, chat hoat
dong bé mat duge loai bod bang cdch hoa tan vio ctanol, khudy trong 30 phiit & nhiét do
phong. Sau d6 chiét va sdy kho cho bay hoi hét etanol.

T4dm dung dich (NH,),50, 0,5M rdi sdy kho & 110"C. Sau d6 nung & 650°C. thu
duoc xic tac ki hieu 1a AI-MZrS

2.2. Dac trung cia xie tic
2.2.1. Phirong phdp nhiéu xa Ronghen (XRD)

Phé nhiéu xa ronghen duge ghi trén may HUT - PCM Brucker D8, sir dung 6ng
tia ronghen bing Cu vdi budc séng K, = 1,5406 A", g6c quét 26 thay déi tir 5 - 55" tg¢
do quét 0, 2"s,

2.2.2. Phuong phdp gidi hdp phu NH 5 theo chuong trinh nhiét do (TPD)

Do d6 axit clia mau bang phuong phép giai hap phu NH, theo chuong trinh nhiét
do (TPD) trén may Micromeritics AUTOCHEM I 2920 (MY). Tién hanh gidi hap phu
NH; bang cich nang nhiét do dong khi He 1én 500°C vé; 6 dd gia nhiér 10°C/ phut.

2.2.3. Phuong phdp xdc dinh bé mdr riéng theo BET

Dudng ding nhiét hip phuy N, dugc ghi trén mdy Micromerictics ASAP 2010.
Qua trinh hap phu ¢ nhi¢t do -196°C (77 K); ap suat 770 mmHg; luu lugng khi mang 23
ml/phuit.

2.2.4. Phitong phdp hién vi dién ur quét SEM: Miu dugc ght anh trén JSM-5300 clia
hang Jeol-Nhat. )

2.3. Kiém tra hoat tinh cua xiic tac

bé xdc dinh hoat tinh ciia hé¢ xuic tdc trén, chiing t6i tién hanh phan ting isome
hod n-hexan theo phuong phap dong. Sdn phim phén dng duoc phan tich trén mdy GC-
MS.

3. Két qua va thao luan

Trén gian d6 nhiéu xa Ronghen clia 2 miu xic tdc A-MZrS vi Al-ZrS (hinh 1,
2} déu ¢6 pik nhiéu xa & 30" 35% 50" va 60°, duge xdc nhan 12 pha ti dién nghiéng cia
tinh thé ZrO,. Nhiing két qué nay chi ra rang pha ti dién nghiéng cia tinh thé Zr0, da
dugc hinh thanh trén xdc tic Al-ZrS vi Al-MZrS. Mot thuc ¢ cho thay, sau khi mot
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quan cta zirconi sunfat thue su dugc én

luong nhé Al duge thém vao thi cdu triic mao
dinh & nhiét d6 nung 650°C.
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Hinh 1. Gidn d6 nhiéu xa tia X cta Al-SZ
Ciing c6 thé nhan thay, Al-MZrS c6 do tinh thé cao hon, tham chi pik rong va
cudng d¢ pik cao va nhon hon. Piéu d6 chimg to anh hudng cta chat hoat dong bé mat
dén cdu trdc pha tir dién nghiéng ctia tinh thé Zr0, (24 = 31" tai d,;, 1 rat 16 rang.
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Hinh 2. Gian do nhiéu xa tia X cia AI-MSZ,
Dién tich bé mat riéng ciia xtc tic Al-ZrS va Al-MZrS duoc xac dinh bing phép

do trong ving tuyén tinh ctia duong cong BET (0,5 < P/P, < 1,0). Két qua duge trinh bay

¢ hinh 3 va hinh 4.
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Hinh 3. Pudng déng nhiét hap phu- khir hip phu N, va duong phan bo
kich thudc mao quan ctia méu Al-ZrS.
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Hinh 4. Budmg déng nhiét hap phu - khir hap phu N, va dudmg phan b6 kich thude mao’
) quén clia mau Al-MZrS.

Tir hinh dang clia dudng déing nhiet hap phu — khir hdp phu trén 2 miu xic tic
AL-ZIS va AI-MZrS ¢6 thé nhan thay ching c6 kich thudc tuong tng ciia vat liéu
mesopore. Theo quy trinh téng hop théng thudmg vat lieu ZrS khong chita Al [4] va ZrS
cd chita Al (AI-ZrS) ¢6 dién tich bé mat theo BET, thé tich 16 xép tuong tng 1a 104;
110m*/g va 0,105; 0,171 cm'/g. Trong khi dé, khi tong hop zirconisunfat hod chia nhom
s dung chét hoat dong copolime P123 thi dién tich bé mat riéng, thé tich {6 X6p tuong
img tang lén la 169m?/g va 0,262cm’/g, Ién hon nhiéu so véi thong s6 tuong g cta 2
mau xc tdc khi khong sir dung chét hoat dong bé mat,

Mat khdc, chiing ta ciing biét rdng nhiét do nung anh huoéng rét I6n dén s hinh
thanh tdm axit trong qui trinh didu ché zirconi sunfat hod. Cé thé nhan thay nhiét do
nung phi hop cho qua trinh hinh thanh pha ti dién nghiéng ciia tinh thé ZrO, trong cédc
mau xiic téc cd chita Al 13 650°C, trong khi d6 nhiét do nung phir hop cho mau xic tic
Z18 khong chita Al chi t6n tai pha t¢ dién nghiéng trong tinh thé 1a 550°C [5). Nhu vay
do beén trong zirconi sunfat hod c6 chita Al di thue sur ting, diéu nay ching t6 su cé mat
cta Al trong ZrS di lam tang dé bén nhiét vi cd tic dung lam 6n dinh pha cau tric, ngan
chin su hinh thanh cic tinh thé 16n. Pha nay thuc su cén thiét cho qua trinh isome hod n-
parafin.

Két qua chup SEM cho thdy, trén xtc tdc AI-MZrS ¢6 dé tinh thé cao, kich thude
dong déu, hoan toan phit hgp cho qua trinh isome hod.

% i&—"x< e o ‘ )"%&g} Jeagy v
Hinh 5. Két qud chup SEM ctia mau xuc tic Al-MZrS

Tién hinh chup phé héng ngoai (IR) hap phu piridin (hinh 6) thay x_t{a't hién ca I2
tam axit Lewis xudt hién tai dai 1487 cm va tam Bronsted dic trung tai dai 1548 cm".
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Qua dé chimg to rang tién xic tdc Al-MZrS xuat hién ca 2 loai tam axit Lewis va
Bronsted la tuong déi manh.
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Hinh 6. Pho héng ngoai IR-piridin clia mau xiic tic Al-MZrS
Hoat tinh cta xic téc dugc khao sat trén 3 mau xdc tac ZrS; Al-Z1S v Al-MZrS
trong phan ting isome hod n-hexan. Ching 16i da tién hanh qud trinh isome hod »-hexan
¢ nhiét d¢ phan dng 210°C, 16¢ do thé tich 1,5h". San pham phan iing duoc thé hién &
bang |.

1547
5%

150

Bang 1. Thanh phin % san pham isome hoa n-hexan

Mau xic¢ tic
ZrS Al-ZrS Al-MZrS

San phdm

Cac san pham nhe C, + C, 3,66 2,66 3,83

2.3-Di metylbutan (2,3DMB) 7.09 591 5.28

2-Metyl pentan (2MP) 14,73 [6,03 18,42 ;
3-Metyl pentan 3MP) 5.42 8.26 10,36 :

n-Hexan 67,20 64,60 60,98

Metylxiclohexan 1,90 2,54 1,13 :

Do chon loc” 83,05 85,30 87,29 '
Do chuyén hoa 32.80 35,40 39,02 |

‘D6 chon loc cla qua trinh isome hod duge tinh theo thanh phan phan tram cla
2.3DMB; 2MP va 3MP.
3. Két luan

Budc dau chang 161 da tong hop thanh cong zirconi sunfat hod ¢ chia Al khi su
dung chét hoat dong bé mat copolime P123 (Al-MZrS). Sir dung cdc phuong phép vit ly
hién dai dé phan tich cau tric xic tdc nhu phuong phép do dién tich bé mat riéng theo
BET. nhiéu xa Ronghen (X-ray). phuong phdp hién vi dién tir quét SEM. Két qud cho
thay xlc tic hodn toan c6 thé ing dung cho qud trinh isome hod n-parafin C,.

Xiic tic Al-MZrS téng hop duoc ¢d dién tich bé mat riéng tang 1én rd rét 169m?/g
dudng kinh mao quan trung binh 44 A" so véi SZ thong thudng la 104m*/g va dudng
kinh mao quin 36A"

Xiic tic AI-MZrS da md ra mot trién vong mai ap dung cho qud trinh isome hod s
parafin trong tuong lai.
(xem tiép trang 116)
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SUMMARY

Synthesis, characterization and catalytic activity sulfated zirconia by
aluminium promoter in n-paraffin C,_ isomerization
Pham Xuvan Nui, Universiry of Mining and Geology
Ngo Thi Thuan, Naiural Science Universiry, National University of Ha Noi

Al-promoted sulfated zirconia (Al-MZrS) has been successfully synthesized
from the template of triblock polymer surfactant (P123) in queous solution. Al-MZrS
show high thermal stability and it can preserve its characteristic until calcinations at
650"C. Catalytic data for n-paraffin C, isomerization show that the Al-MZrS exhibits
higher catalytic activity and better stability than both sulfated zirconia (ZrS)
conventional and Al-promoted sulfated zirconia (Al-ZrS).

The AI-MZrS sample was characterized by XRD, N, — adsorption i1sotherms and
numerous other techniques.
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