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NGHIEN cUU SU DUNG BENTONITE BINH THUAN LAM
XUC TAC CHO PHAN UNG CRACKING DAU MO

Trin Khic Chudng - Phan Minh Tén
Mai Hitu Khiém - Trinh Th€ Thién
Trudng Pai Hoc K§ Thuat
(Bai nhdn ngay 14/04/2000,
hoan chinh sita chita ngay 21/08/2000)

TOM TAT : Pa nghién citu ché héa Bentonite Binh Thudn bdng axit va chdng bdng cdc cation
La®, AP, Fe*, Zn*, dd nhdn thdy cé hiéu qud 16t cho phdn iing cracking.

Dd nghién citu d¢ axit ciia cdc mau ché héa va thdy cd sy phy thujc ddng bién gita d¢ axit va

hoat dj xiic tdc.

1) NGHIEN CUU DIEU KIEN CHEE HOA BENTONITE BINH THUAN VA CHONG

BANG CAC CATION LAY, AL¥, FE¥, ZN* LAM CHAT XUC TAC CHO PHAN UNG

CRACKING.

MG PAU

Viét Nam c6 ngudn Bentonite vo ciing 16n & Binh Thuin va chit lugng rat t6t. Dau
nhiing nam 90 [1 — 12] cdc nha héa hoc Viét Nam di bt ddu nghién cu st dung
Bentonite Binh Thuin vao nhiéu linh vuc khoa hoc khdc nhau trong dé co sit dung
Bentonite Binh Thuin dudc chéng vdi cdc cation kim loai nhu APt Fe**, Zn**, dé 1am chat
xtc tdc axit — baz rin thay cho céc xiic tdc axit 1ng kho bdo qudn, k§ thudt phic tap trong
t6ng hop hit ¢ va céc két qud nghién citu d6 cho thdy Bentonite Binh Thuén st dung lam
xic tic axit — baz 12 ¢6 rat nhiéu trién vong [6 — 10].

Pdu nhitng ndm 30 cdia thé ky 20, Bentonite da duge tng dung lam xiic tdc cho qud
trinh cracking ddu md. Nhung viéc st dung chi mgt minh Bentonite lam xic tdc cho qud
trinh cracking dit hiéu sudt xdng c6 ting 1én, nhung thanh phin khi nhe rat nhiéu. Sau dé,
vdi viéc chuyén sang ding Aluminosilicate va Zeolite, hi€¢u sut xdng ting lén rat nhiéu.
Tir d6 Bentonite da bi lang quén. Nhung nhiing nam gin day, do dic diém dd axit khong
cuc cao clia Bentonite, cong vdi gid ché bi€n Bentonite khong cao nén ngudi ta da bit dau
quay trd lai ding Bentonite 1am chat mang cho Zeolite lam xiic tdc cho qué trinh ch& bién
diu mé. '

Nhim st dung ngudn tai nguyén thién nhién quy gid cda Viét Nam, va cling phuc vu
cho nganh ddu khi Viét Nam, miy nam gn day, khoa Cong ngh¢ Héa Hoc va Dau Khi,
Pai Hoc K§ Thuit — Pai Hoc Qudc Gia thanh phd H& Chi Minh da dat van dé nghién ciiu
st dung Bentonite Binh Thuédn cho qua trinh cracking ddu mé. Céc k&t qua budc dau 1a kha
quan.
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Thyc nghiém

A/ Quy trinh diéu ché xiic tdc Bentonite:

1) Bentonite nguyén khai dugc 14y tif mé Binh Thuin do S§ Khoa hoc Céng nghé va
M6i trudng Binh Thudn cung cip. Miu Bentonite dugc nghién véi mdy nghién bi trong
nhiéu gidf, sau d6 rdy qua rdy 100 Mersh. Tao huyén phd 5% trong nudc trong &ng dong 2
lit va d€ yén qua dém. BS phin sa ling, 14y phin trén va loc hit qua bdm chan khong, mau
rén trén loc duge 1am khd & 120°C.

2) MAu sau khi 1am khé duge x& Iy bing HCI 10%, vi ty 1€ rinléng 1 : 4 & 70°C
trong 5 gidf. Sau dé6 loc rita dé€n hét CI.

MAu sau khi ch€ héa axit, ky hiéu Ben-HH.
L4y Ben-HH nung trong 8 git & 500°C thu duge Ben-H1.

Liy Ben-HH trao d8i véi NH4Cl IN, ti 1& rin 1dng 1 : 6 trong 4 gid, loc rifa dén hét
CI nung & 500°C trong 8 gidf thu dugc Ben-H2.

3) Piéu ché miu Bentonite chdng bing cdc polyoxocation.

Céc Ben-HH dudc chdng bing cdc polyoxocation AP*, Fe**, Zn’* va trao ddi tryc ti€p
La(NOa); dugc cic miu Ben-H-Al, Ben-H-Fe, Ben-H-Zn, Ben-H-La.

B/ Nghién effu cdc dic trung héa 1j hoc ctia cdc miu Bentonite ché& héa:

1) Nghién cifu cdu tric cia cdc miu Bentonite Ben-H1, Ben-H2, Ben-H-Al, Ben-H-
Fe, Ben-H-Zn, Ben-H-La, dudc do trén mdy Rontgen, Siemen ciia Cong hoa Lién Bang
bitc véi diéu kién: 6ng phat tia bing Cu, budc séng A = 1,540 A, cuding d6 dong &ng phét
35 mA, dién 4p 40 kV, t8c do quét 1%phiit, géc quét 20 = 3 — 65°, phim loc Ni, mdy dat tai
Vién Diu khi thudc Petro Viét Nam & Thanh phd Hé Chi Minh. Céc k&t qua ghi & hinh 1.
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Hinh 1: Gidn dé Rontgen ciia Bentonite Binh Thudn da dugc ché hda bang axit
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2) Po d6 16n bé mit bing phuong phap hap phu N,d& nhiét d6 N, 1dng.

Chiing tdi ti€n hanh do d6 16n bé mat'cﬁa hai miu Ben-H1 va Ben-H2 trén mdy do
hap phu chembet 3000 ctia Quatachrome dit tai Vién Cong nghé Héa Hoc thudc Trung
taim Khoa hoc va Céng nghé Qudc gia tai thanh phd HS Chi Minh. K&t qua nhu sau:

Miu Ben-H1 : 202,95 m?/

MAiu Ben-H2 : 208,47 m /g

3) Po dd axit:

Chiing tdi ti€n hanh do d6 axit cia cdc miu xic tdc axit rdn bing phuong phdp hap

phu amoniac va xdc dinh lugng amoniac gidi hdp & cdc nhiét do khdc nhau biing thudc thi
Nestle trén may so mau Spectronic “GENESYS” 2PC. C4c k&t qua ghi bang 2 va hinh 2.
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Hinh 2: Pé thi biéu dién dj axit ciia cdc mdu Ben-HLa, Ben-HAI, Ben-Hfe, Ben-HZn,
Ben-HI, Ben-H2 theo tiung nhiét dé khit NH;
4) Nghién cifu hoat tinh xuc tdc:

Cdc miu xiic tdc dd diéu ché& dugc st dung cho cdc phdn Wng theo cd ch€ axit — baz
nhu cracking iso-octane, cracking n-hexadecane trong binh phan @ng dong thiy dong va
dong vi lugng.

KET QUA VA BAN LUAN

1) Tit nghién cifu cdu triic Rontgen clia cdc miu Bentonite hoat héa vdi HCI 10% &
70°C trong 5 gids cho ta thanh phin Bentonite nhu sau.
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Bdng 1: Thanh phdn cdc khodng sét ciia mdu da ché héa.

Chilorite/ FelsprK
Tén khodng sét Tilinit Mont Quartz
Kaolinit Felspar
%, khdi ludng 0.3 0.7 98.5 0.2 0.3

Piéu d6 chung t6 véi phuong phdp ché héa clia chiing t6i vdi Bentonite Binh Thuén,
thanh phén Montmoriliionit rdt cao (98,5%), chiing té khodng sét Binh Thudn 1a loai dic
biét tot.

1) V& k&t qua do do 16n bé mit chiing td bé mit ciia Bentonite hoat héa c6 bé miit
khd 16n, khi ch€ héa ti€p tuc vi NH,Cl thi bé mit ciia miu hoat héa ciing ting 1&n (202,95
m%/g — 208,47 m¥g).

2) K&t qui do do axit clia cic miu xiic tdc Bentonite. Cdc k&t qua ghi & bang 2 va
hinh 2.

Bdng 2: B¢ axit ciia cdc mdu Bentonite ché héa dugc khit NH; hdp phu & cdc nhiét do
khdc nhau.

Miu Nhiét do khit P axit tong,
Bentonite 107 bl g
200°C | 300°C | 400°C | 500°C

Ben-H1 0.09 | 0.068 | 0.03 0.045 0.233
Ben-H2 0.104 | 0.098 | 0.078 | 0.025 0.298
Ben-HLa 0.152 | 0.108 | 0.09 0.065 0.453
Ben-HAl 0.124 | 0.105 0.09 0.079 0.398
Ben-HFe 0.102 | 0.09 | 008 | 0.079 0.355
Ben-HZn 0.094 | 0.081 | 0076 | 0.069 0.320

Tir k&t qud do dd axit ta c6 may nhin xét sau:

Khi ch€ héa ti€p tuc miu sau khi xi 1y axit bing NH4Cl di ning cao do axit ctia mau.
Nguyén nhén c6 thé do sau khi ché€ héa axit HCI vin con mdt lugng Na*, nén khi xit 1y
ti€p véi NH4CI thi ion NH4" dd trao d8i vdi cdc ion Na* va khi x& 1y nhiét ti€p tuc thi bé
mit ciia Bentonite da proton héa thém mot phan va didu d6 12 nguyén nhin ning cao do
axit.

D4 axit ciia cdc m&u chdng biing cdc cation kim loai ducc sip x&p nhu sau:

Ben-HI < Ben-H2 < Ben-H-Zn < Ben-H-Fe < Ben-H-Al < Ben-H-La
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Quy ludt nay néi 1&n ring khi chdng bliing cc cation nhu La®*, AI**, Fe™*, Zn** thi da

lam ting dd axit theo thi ty dd néu.

1) Trong phdn @ng mo6 hinh héa ddu tién, ching t6i chon phdn tng crécking iso-
octane.

Theo dd chuyén héa cracking iso-octane trong diéu kién phdn ting clia ching toi thi
Ben-H1, Ben-H2, Ben-H-Fe, Ben-H-Zn hau nhu khong chuyén héa con Ben-H-La, Ben-H-
Al dugc chuyén hoa theo dd thi ghi trén hinh 3.
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Fig. 3 The conversion of Ben-H-Al and Ben-H-La in iso-octane
cracking

Hinh 3: D6 thi biéu dién dj chuyén héa ciia iso-octane theo thdi gian trén cde mdu

Be-HAI va Ben-HLa trong phdn iiing cracking iso-octane.

Piéu nay rat phit hgp vdi d6 axit ma ching t6i dd do dudc, nghia 1a vdi d§ axit tir
0,44.10% mmol/g thl mdi x4y ra phan ng cracking iso-octane trong diéu kién phan tng ciia
_chiing toi.
Chiing t6i nhan thdy hoat dd rat dn dinh va dé chuyén héa iso-octane ciia Ben-H-La
cao hon Ben-H-Al ciing giong nhu do axit.

Thanh phén dau thé Viét Nam rit giau n-paraffin cho nén nghién citu mot hé xiic tdc
cho phan wng cracking diu thé Viét nam 13 diéu cin thi€t. Ching t6i chon phdn tng
cracking n-hexadecane nhim hai muc dich vira 1a phdn ing mé hinh héa cho qué trinh
cracking, vita d€ sau ndy 4p dung cdc chit xic tdc d6 cho qud trinh cracking ddu mé Viét
Nam.
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Bdng 3: Hi¢u sudt cracking n-hexadecane

Maiu Ben-H1 Ben-H2 Ben-HZn Ben-HFe | Ben-HAI Ben-HLa
Hiéu suit
chuyén héa 49.62 61.8 61.6 66 90 92
(%)

Tit bidng nay nhén thdy hiéu suit chuyén héa hexadecane clia cic miu xic tdc rat
cao va ting theo quy ludt ti 1€ thudn véi do axit. '
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Fig. 4 The distribution of gasoline products C5-C,,

Hinh 4: Biéu dién sy phdn b6 sdn phdm phdn iing va thanh phdn xdng tix Cs dén C ).
Qua gian dd ta thdy, trén cdc miu cé d6 axit khong cao thi trong thanh phan sdn
phim clia qué trinh cracking n-hexadecane 1a Cg va Cs.

Quy luét ndy ciing rat phi hgp véi viéc cracking trén xic tdc c¢6 do axit trung binh,
theo d6 sy phin bd sdn pham tip trung & Cs va Cs.

KET LUAN

1) C6 thé sit dung Bentonite Binh Thuin ché héa bing axit va chéng vdi cdc cation
kim loai d€ lam xic tdc cho phdn tng cracking ddu md, néi ding hon 14 1am chat mang cho
chét xiic tdc cracking ddu md, dic biét 12 diu chita n-paraffin.

2) Quy luit chong Bentonite biing cdc cation thi hoat dd xic tdc trong phdn iing
cracking va do axit dudc sip x&p nhu sau: '

Ben-Hla > Ben-Hal > Ben-HFe > Ben-HZn > Ben-H2 > Ben-H1

3) N&u ding Bentonite chong thi du v6i La** hodc AI** d€ 1am chdt mang thi du cho
Zeolite thi hy vong riing thanh phin sdn phdm s& tip trung § thanh phin xing Cs, C;7 va d6
1a di€u kién ting hi€u suat xéing va thanh phin xing cd chat lugng tot,
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RESEARCH ON BINH THUAN BENTONITE TO PRODUCE CATALYST FOR
CRACKING REACTION IN PETROLEUM

Tran Khac Chuong - Phan Minh Tan - Mai Huu Khiem - Trinh The Thien

ABSTRACT : Binh Thuan Bentonite was treated using acid and pillaring with cations La®’,
Al Fe*, Zn** ; and ‘it can be used as a catalyst in petroleum cracking to produce high-quality

gasoline.

Experimental results show there is a linear relation between the acidity and activity of treated

samples of catalyst.
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