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TOM TAT : Piéu ché xic tdc bentonit bién tinh bing trao ddi vdi cdc ion AP*, Fe™* va
xdc dijnh hoagt tinh ciia xic tdc trong phdn ing alkyl héa toluen bing tert- butylbromua.
Phdn vung dat hiéu sudt cao.

Phén dng alkyl héa 1a phdn @ng tdng hop hitu cd quan trong va thong dung dé
diéu ch€ cdc din xudt alkyl ciia hydrocacbon thom.

Xic tdc cho phdn Ung akyl héa thudng s dung céc axit 16ng, nhu H,SO4, H3POy,
HF... hodc cédc axit Lewis : AlCls, FeCls, ZnCly, SnCly, BFs...

Cic loai xiic tdc axit 16ng thudng c6 nhugc di€ém in mon thi€t bi, ddc hai cho méi
trudng, con axit Lewis rat khé bdo quén do tinh hit 4m ciia né.

Ngay nay ngudi ta quan tim dén loai xtic tdc mdi, c6 thé khidc phuc cdc han ché
trén, dong thdi c6 hoat tinh cao va c6 kha ning st dung nhiéu 14n. Trong dé bentonit
dudc sit dung dé 1am xic tdc cho phén ting cracking hydrocacbon va cdc phéan ing tdng
hdp hitu cd nhu phdn ng alkyl héa, nitro hda, halogen héa, dehydrat héa v.v...

P.Laszlo va cdc cdng sy [1] da nghién citu phdn dng alkyl héa toluen, benzen,
xylen va cdc hydrocacbon thom khdc trén xtic tdic montmorillonit dudi tén thuong mai
K10, dugc trao ddi v6i mudi kim loai chuyén ti€p khéc nhau. K&t qua cho hiéu suat
cao, thao tdc dé dang va dé& tach san phdm.

Cédc nha khoa hoc Viét Nam budc ddu nghién ciu cdu tric, bién tinh bentonit
Binh Thuén béng céch trao di vdi cic ion Fe®*, AI**, Zn?*... ]am xtc tdc cho phén tng
alkyl héa & pha khi va 16ng va dat d6 chuyén héa 80-100 %[2-4].

J Viét Nam md khoédng sét trit lugng bentonit rat 16n nhu Tam Duong (Vinh
Phi), Di Linh (Ldm Péng), C§ Pinh (Thanh Héa) va dic biét  Binh Thuin cé trif
lugng khdang 75 triéu tan. Ching thudc loai sét bentonit c6 ham lugng montmorillonit
(mont.) rit cao > 95% [5]. .

D6i véi bentonit ché héa biing cich trao ddi vdi céc cation kim loai ¢6 ciu tric
tudng ddi x0p, do axit cao va ton tai ¢4 hai loai xiic téc 12 : tim Lewis xic tdc cho phén
tng alkyl héa va tdm Bronsted xc tdc cho phdn Wng dehydro halogen héa.
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Cd ché& phén ting alkyl héa toluen bing tert-BuBr ¢ thé dudc gidi thich nhu sau:

CHs CH 5(+)
-Me™ 3 (+) -HBr, S )
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H C(CHa)s C(CHs)s
Mem-: H+, A13+, F63+, Zn2+... (EID)

Cation cacboni (I) tao thanh hdp phu trén b& mit bentonit c6 kha ning chuyén
héa thanh phifc (11I) khi tdc dung vdi toluen, hoic (II). Phic (III) loai H® dé rd thanh
sdn phdm tert-butyitoluen va (II) dugc hap phu trén bé mit bentonit c¢6 thé chuyén héa
ngugc lai hanh cation (I) d€ tham gia phan ting alkyl héa.

Trong cdng trinh nay, ching tdi nghién citu khd ndng phdn \ng alkyl héa toluen
bing tert — butylbromua vdi xiic tdc bentonit Binh Thuin dugc xit Iy va bién tinh vdi
cdc ion kim loai AI’* va Fe**.

THUC NGHIEM
1/ So ché& va tinh ch€& khéang sét

Bentonit Binh Thuin nguyén khai dugc nghién min va rdy qua rdy 100 Mesh dé
loai céc tap chét thd.

Tao dung dich huyén phd (10%) bentonit trong nudc, khudy lién tuc trong 3 gid,
dd dung dich vao &ng dong 1 lit, d€ ling 24gid. Sau d6 diung 6ng xi phong 14y phin
trén, bd cin ling phia dudi.

Duya vao toc do chim ldng theo phuong phdp Stockes, c6 mdi tuong quan giita kich
thudc hat va dé sdu 6ng xi phdng trong dung dich nén ]uch thudc cta hat dat
<0,005mm.

Phén 18ng hiit dudc dem loc hit chan khong va sdy ¢ 120°C. Bentonit sau khi lam
kho dem hoat héa bing HCI 10%, khudy lién tuc trong 6 gi & 70°C, vdi ty 1& rin: 16ng
1:10, sau d6 dem loc, rifa bing nudc cit d€n hét ion CI17, sdy kho, nghién min, thu dudc
bentonit —H".

2/ Piéu ché xtic tdc bentonit trae ddi vdi ion A" va Fe**

Cén 13,35g AICl; bdt, hoa tan va dinh mic thanh 1 lit, thu dudc dung dlCh AlCl;
0,1M. L4y 50g bentonit hoat héa (bentonit-H*) cho vao binh ciu 500ml, thém vao
30ml AICl; 0,1M, 1dp sinh han héi luu, dun cdch thidy va khudy lién tuc trong nhiéu gids
& 70°C. P&i v6i miu c6 do trao ddi trén 30% thi phdi trao d6i nhiéu l4n, gita cdc lan
trao ddi phai rita sach ion C1? va sdy miu 3 gid ¢ 120°C. Mic do trao ddi duge xéc
dinh biing ndng d6 cla cation kim loai trong dung dich trudc va sau khi ti€n hanh trao
déi.
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D6 vdi bentonit-Fe** dugc ti€n hanh trao ddi tuong tu nhu mau bentonit-Al*".

Céc mAu sau khi trao ddi xong dem loc, rita bing nudc cit hét ion C17, sau d6 siy
khd & 120°C, nghién min va bdo quin trong binh hit 4m.

3/ Nghién ciu cdu tric cda bentonit hoat héa (bentonit -H") biing phuong
phép nhidu xa Rongen:

M3iu bentonit dugc do trén mdy Rongen Siemens cia CHLB Puic, thudc Vién
Diu khi - Petro Viét Nam & didu kién: 8ng phit tia bing ddng, budc séng A=1,5406A",
cudng d6 dong Sng phat 35mA, dién 4p 40KV, t6c do quét 20 = 3-65°, phim loc Ni.

4/ Po bé miit riéng xiic tic bentonit-A AI** va bentonit-Fe*

Bé mit riéng ciia xic tdc do biing phudng phdp hap phu khi N, trén mdy CHEM -
BET 3000 ctia Quantachrome & nhiét do N, l1ong, thudc Vién cong nghé Hoéa hoc -
Trung tim Khoa hoc va c6ng nghé Qudc gia tai TP. HCM.

5/ Po d¢ axit cia bent-H*, bentonit-Al**va bentonit -Fe*

P6 axit cia chat xic tdc rin dugc x4c dinh bing phudng phdp hdp phu va gidi
hdp NH; & nhiét d6 cao.

0,1g xtic téc bentonit dudc cho vao 1 8ng chit U, hoat héa & 500°C trong 3 gid.
Sau d6 dem hap phu NH; d&n khi bao hoa, ti€n hanh khit hdp phu & & 100°C trong 4 gid
véi dong N, théi qua c6 vén t6c 25m/phiit. Sau d6 ti€n hanh khit hdp phu & 200°C,
300°C va 500°C trong 10 nung én dinh nhiét.

Phuong phdp tinh téan dua trén tic dung thudc thir Nestle khi c6 mat NHj tao tia
dang hat keo mau niu dd va ti€n hanh do d6 hdp thu trén mdy quang phd spectronic
“Genesys” 2PC. Dua vao dudng chuin “do hap thu /ndng d6” clia dung dich NH,C1 dé
tinh néng dd NHj; trong ting nhiét do.

D6 axit ctia miu xic tdc = tdng s& mol NHa/ khéi lugng xiic tidc bentonit dem do

[71.
6/ Khao sat diéu kién phan ng alkyl héa toluen vdi tert-butylbromua:

Xiic tic bentonit — Al** va bentonit —Fe>" trudc khi s& dung dudc hoat héa trong
td s&y & nhiét d6 120°C trong 1 gi®s. Cho lugng xic tdc, toluen va tert — butylbromua
cén khdo s4t vao binh phdn ng c6 14p sinh han hdi luu, gia nhiét va khudy bing bép
dun khudy tit. Khi HBr bay ra dudgc suc vao binh chita dung dich H,O. Sau khi phén ting
k&t thic, d€ ngudi hdn hgp phén wng, loc 14y phin chdt 1dng va thu hdi xiic tac.

Céc san phdm dugc phén tich bing phudng phép sdc ky khi trén mdy sic ky khi
Giede 18.3.4 ciia CHLB Piic, vdi ¢t nhdi SE30 5% trén chromosorb, dai 3m va nhiét
d6 phan tich 102°C.

KET QUA VA BAN LUAN

K&t qué phd nhiu xa Rongen cla bentonit Binh Thuﬁn hoat héa bang HCI 10%
chita thanh phdn mont. 12 chi yéu.
Miii nhiéu xa (0 = 3,349) va (0 = 4,285) dic trung cho thach anh, m@ii (6=3,03)
clia canxi khdng ¢6 hién dién trong phd Rongen, diéu nay ching td trong qué trinh xi
1§ véi HC1 10% khéang canxi bi loai hodn todn. Ngoai ra trong bentonit con chifa mot
s0 khéang sét khdc nhu plagioglaz, felspat,...
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Dién tich bé mit xic tdc thu duge khéng cao, xic tdc bentonit — AI** ¢

S=55,21m%g va bentonit —-Fe** ¢6 S = 39,17m%g. Tuy nhién y&u t& bé mit riéng chua
quyét dinh nhiéu dén d6 chuyén héa phan ing.

K&t qua nghién citu cla céc tdc gid § DPH Qudc Gia Ha Noi [2] cho thdy, xtc tdc
bentonit— Na* - AI>* c6 S = 58,17m%g dat d6 chuyén héa trong phan wng alkyl héa
87,25%, con xic tdc bentonit-Na* - Fe** ¢6 S = 75,5m?/g dat do chuyén héa 12,75%.
Piéu nay khing dinh vai trd kim loai dem bi€n tinh c¢6 ¥ nghia quyé&t dinh dén do
chuyén héa.

K&t qua do dd axit (bdng 1 hinh 1) gidm ddn theo thi ty bentonit —AI’* > bentonit-
Fe’* > bentonit —-H*. Qua d6 phén nao ciing Iy gidi dudc hoat tinh xic tdc bentonit-Al**
cao hon bentonit-Fe** trong phén uing alkyl héa toluen biing tert— BuBr.

Bdng 1: Cé4c két qud do d6 axit

i v el A ~ (mmol/g)
Bentonit_H* 0.164 0.098 0.025 0.287
Bentonit Fe** | 0.267 | 0.194 | 0.056 0.517
Bentonit_ AI** | 0419 | 0218 | 0.108 0.745

0.45

0.4 1

(mmbol/g)
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—-#-—Bentonit_H *—8— Bentonit-Fe** — —e— — Bentonit-AI** I

Hinh 1: P& thi biéu dién d axit ciia xiic tdc bentonit-Al*, bentonit-Fe’* va
bentonit-H* theo nhiét do

Bentonit-H" trao d&i vdi dung dich AICL; va FeCl; ciing ndng do thi bentonit —AI** ¢6
d6 axit cao hon bentonit —Fe**,

Khi ding dung dich HCI 10% xi 1y bentonit, ngoai muc dich loai khdéang canxi
con c6 tdc dung tao cdc trung tim Bronsted do c6 su trao di proton H* v6i ion Na*
trong mang tinh thé mont. [8].

Y&u td nhiét do nung xiic tdc dnh hudng dén ty 1& tim Bronsted-Lewis va kich
thudc mao quin cla xic tic [3.6]. PO hoat dong cia xdc tdc bentonit-Al’* va |
bento‘nit—Fe3+ dugc ddnh gid qua phdn dng alkyl hdéa toluen vdi tert
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butylbromua. Céc y&u t& dugc khdo sit 1a thdi gian, nhiét do phdn dng va ty 1€ mol
toluen/tert- butylbromua.

Tir k&t qué bang 2 cho thdy, 2 miu xic tdc bentonit — AI** va bentonit —Fe** ¢6

dic tinh xdc tdc 8t cho phdn Wng alkyl héa. Hiéu sudt phdn dng dat trén 80% tai thdi
gian 4 gid. Tuy nhién khi ting thdi gian phdn d@ng thi hiéu sudt gidm, nhat 13 d&i véi
xtc téc bentonit —~AI*.

Bdng 2: Anh hudng cla thdi gian phdn dng d&€n hiéu suat phdn tng alkyl héa
toluen bing tert-BuBr (1g xiic tdc /0,094mol toluen, nhiét dj phdn vng 1 20°c,
ty I¢ mol toluen /tert-BuBr 1, 7:1)

| Higu sudit
| phén ing
1 2 8,04
Bentonit-Al** 2 4 8,09 79,25 81,64
3 6 8,04 70,10 71,72
4 2 7,96 74,72 75,67
Bentonit —-Fe** 5 4 8,03 78,12 79,79
6 6 7,97 76,61 77,47

Bdng 3: Anh hudng ciia nhiét do phan @ng dén hiéu suit phdn ng alkyl héa toluen
bing tert-BuBr (Ig xiic tdc /0,094mol toluen, thdi gian phdn ung 4 gio, ty 1é
mol toluen/tert-BuBr 1,7:1)

- :

8 110

) 3+
Bentonit Al ) 120
9 130
10 100
11 110

Bentonit Fe**
entonit Fe 5 120
12 130
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Hinh 2: P thi biéu dién dnh hudng ciia nhiét dj dén hiéu sudt phdn ing alkyl hda
toluen bdng tert-BuBr

CA hai loai xic tdc bentonit — AI** va bentonit —Fe** ¢4 dd chuyén héa cao nhat §
nhiét do 120°C. (k€t qud & bang 3 hinh 2). Khi ting nhiét do tir 100 1&n 120°C hiéu
suit phdn wng ting nhanh, ting ti€p nhiét d6 1én d€n 130°C hiéu suit phdn Gng gidm.
@ nhiét do cao phan ing dehydrobromua cla tert — butylbromua chi€m chi yéu.

Trong phén ting alkyl héa toluen béng cdc dan xudt alkylhalogenua ludn ¢6 su
canh tranh vdi phan \ng tdch hydrohalogenua ti alkylhalogenua tao anken. Tuy nhién
nhd trung tim Bronsted ma anken tao thanh hdp phu Ién xic tdc va cing tham gia vao
phén dng. Piu d6 ching t3 bentonit tn tai c4 2 loai trung tim xic tc, ddy 1a wu di€m
ctia kh6ang mont. ma xic tdc axit bazd rin khac khong c¢6 dugc.

K&t qud & bang 4 cho thdy c4 hai loai xic tdc bentonit-Al** va bentonit-Fe** dat
hiéu suit cuc dai & ty 1é mol toluen/ tert — BuBr 2,5:1. Ludng toluen du lam tdng hi€u
suit phin tng alkyl héa mét lan.

Bdng 4: Anh hudng ciia tj 1& mol toluen/tert-BuBr d&n do hiéu xudt phan (ng alkyl hda

(1g xiic tdc /0,094mol toluen, nhiét d§ phdn iing 1 20°C va thoi gian phdn ung 4 gio)

| KhoilMng |y vgng | Higu sust
il §ﬁﬁ phﬁ’m TE (%) ; (%) -
el -
. 7,88 60,18 60,34
o L 1,7:1 8,09 79,25 81,64
Bentonit.-Al 14 2,5:1 8,40 83,24 89,03
15 3.1 8,32 80,13 84,84
16 11 7,56 70,19 67,82
S, 1,7:1 8,03 78,25 79,79
17 2,5:1 8,10 82,77 85,57
18 3:1 7,87 81,72 81,86
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_Hinh 3 : D6 thj biéu dién dnh hudng ty 1é mol toluen/tert — BuBr dén hiéu sudt
phdn ting

Xic tdc bentonit-AI’* cho hiéu suit phin ing cao hon (89,04%) bentonit—Fe**
(85,27%). O ty 1& mol toluen/tert-butylbromua 3:1, hiéu suit phan @ng gidm dén trén ci
2 loai xic tdc. Do khi lugng toluen qué du s& 1am hdn hgp phén ing khé dat d€n nhiét
do 120°C.

K&t qua phan tich cdc mdu sdn phdm trén m4y sic ky khi Giede 18.3.4 (B6 mdn
CN Hoéa lj.— Trudng DPHKT TP. HCM) cho thdy ¢6 2 miii cla toluen va tert —
butyltoluen dng véi thdi gian lwu 1a 6,25 phiit va 37,12 phit. Sic ky db cia tert -
butyltoluen chi cho 1 mili duy nh&t. Do diéu kién cdt phan tich sic ky qud ngin (3m)
nén khdng tdch dugc cdc dong phan.

Hai miu s6 2 va 5 dugc gii phén tich sic ky khi & Trung tdm dich vu s8 2 Nguy&n
Vin Tha-TP. HCM, vdi ¢4t mao quin 250 C.2/BP1-0,25, dai 45m va nhiét dd phan tich
12 250°C. K&t qua cho 1 mii cda toluen va 2 mii ciia 2 dong phén tert— butyltoluen.

KET LUAN

1) Phdn dng alkyl héa toluen bing tert — butylbromua vdi xic tdc bentonit bi€n
tinh bing c4c ion kim loai AI** va Fe** cho hiéu suit cao.

2) Hiéu suét phan ng d6i vdi xic tic bentonit —AI’* dat 89,04% va bentonit-Fe**
85,27%, & diéu kién:

-Nhiét d6 phan ing : 120°C
- Thdi gian phdn ng : 4 gid
- Ty 1€ mol toluen/tert — butybromua : 2,5:1

-Lugng xidc tdc : 1g/0,094mol toluen
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3) Vigc nghién cifu thay thé€ xic tdc axit Lewis biing xtic tdc bentonit bi€n tinh vdi
cdc ion kim loai trong phan \ng alkyl héa hydrocacbon thom va cdc phan ting tdng hgp
hitu cd khdc can dugc ti€p tuc.

THE ALKYLATION OF TOLUENE WITH MODIFIED BENTONITE CATALYST.
Tran Thi Viet Hoa - Tran Huu Hai — Phan Thanh Son Nam

ABSTRACT: Modified bentonite catalyst was prepared by AP*, Fe** cation—-exchanged
method. The catalytic activity was investigated in toluene alkylation with tert—butyl
bromide. The alkylation reaction gave high yield.
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