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TOM TAT: Bai bdo nay ching t6i diéu ché mét sé montmorillonite hoat héa acid tir ddt sét ldy
tai xa Thai My, huyén Cii Chi. Sau do cdc mau diéu ché dwoc thir nghiém trén s chuyén héa ton goi
benzidehid thanh benzonitril.

Tir khéa: montmorillonite hoat héa acid, chuyn héa ton goi, benzaldehid, benzonitril, chiéu xa
Vi song.
mot s5 loai montmorillonite tr dat sét thuduoc
tai Cu Chi.

MO PAU

Montmorillonite 1& ndt trong nhiing xuc L

) Nitril A nhémdinh chrc quan tong trong
tac théng dng duoc sr dung ©Ong rédi trong 3 i o

] _ héa hc hiru co. Trong cac quy trinhohg hop,

tong hop hitu oo, dic biét trong inh wc Hoa i o . . i
] nhom nitril throng dugc chuyn héa thanh céac

hoc Xanh do kh nang phin ung %t, than thén ) ) _ ) )
nhém dinh chrc amid, amin, ester, acid

carboxilic [3] [4] [5]. Pwong phap chungié
tong hyp nhom nitril 14 pkn éng thé than ch

véi méi truong, khéngdoc hai va & dang thu
hdi tai sr dung. Montmorillonitedéng vai tro
nhu xuc tac acidin hay clit mang &n “xanh” _ o _

. gitra halogenur alkil va cac cianur kimald6].
[1] trong cac phn ung hda bc do cd ngan ¥ i ) R

; _ . Ngoai ra, & khir nuéc cia cac aldoxim thanh

goc tr ty nhién, @ s dung va kén vitng trong . . L
nitril cting dugc thuc hién véi cac xdic tac nin
zeolite [7], b trong dung dich NH; [8],
I,/DMSO[9]. Chit nén aldoxim dung cho pim
ung khr nuéc trén hi dugc thyc hién riéng
gitta aldehid va NKOH.HCI [10]. Dod6 ching

t6i nghién &u phrong phap tirc hién phin

thoi gian dai. Hai lai montmorillonite thdng
dung trén thtruong hén nay la K-10 va KSF.
Co ciu va thanh pin cia nbi loai dat sét
ty thwe vaodic thudia chit noi tim thay [2].
Do d6, mbi loai dit sét c6 mt cong ding khac
nhau. Hu hét cac lai montmorillonite duoc

(rng didu ché truc tiép nitril tir aldehid chbéng

tinh che tr dat sét bentonite, trong khi6é Viét mot phin &ng. Phn @ng "tron goi* (one pot)
z X o A 7 . ~

Nam ¢6 nhtu mo dat sét lai nay. nay duoc thrc hién trongdiéu kién chiéu xa vi

Véi muc dich wo ra dugc loa séng, khong dung maié rat ngin thoi gian
montmorillonite ﬁ'dét sét co ngﬁln gA’)C tr Vlét pf‘ﬁn ung va nﬁng cao tinh "xanh't& phln
Nam, chdng tdi thc hién quéa trinhdiéu ché ang.
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Céac nmu dat sétdadiéu ch dugc xacdinh
cac chi 5 héa-ly va kém tra hat tinh king

phan ung chugn hoa ton goi benzaldehid
CHO

Mont
+ NH,0H.HCI

MW

thanh benzonitril déi diéu kién chiéu xa vi

séng khéng dung méi [11] (Hinh 1).

Nvwv OH

A

Hinh 1. So @ chuyén héa ton goi benzaldehid thanh benzonitril

VAT LI EU VA PHUONG PHAP
Vit ligu

Dt sétduoc lay tir x4 Thai My, huyén Ca
Chi.

Benzaldehid (Trung Qudc).

Hidroclorur hidroxilamin (Trung Quéc).

Phwong phéap phan tich va thét bi

Thanh pln khoangduoc xac dinh hing
tia X (X-Ray
Diffraction, XRD) trén may Roentgen, Siemen
v6i 6ng phat tia Bng Cu,d6 dai séng.=1.5406

phuong phap nlu xa

A, crong do dongdng phat 35 mAgdien ap 40
KV, téc @6 quét 3/phat, goc quétit 2-55,
phim bc Ni.

Dién tich & mat riéng (Specific Surface
Area, SSA)duoc xacdinh hing phrong phép
Brunauer-Emmett-Teller (BET) trén may

Quantachrome NovaWin2.

Do acid dugc do bing maydo pH Schott
Instrument Lab 850.

Thanh p#n héa hc dugc xacdinh hing
phd huynh quang tia X (X-Ray Fluorescent,
XRF) trén may Xlab 3500.

Lo vi sobng chuyénwhg Discover, CEM.

Tinh ché

Dit sét thdduoc nghén o hoa tan vao
nudc voi nong d6 4 %, saudéd thém vao
Na(PQ)s 5 % wi ty I¢é 5 ml dung dch
Na(PQ)s cho 20 gdét sét thd. KBn hop duogc
khudy lién tuc trong 24 gi, saudo tién hanh sa
ling. Thi gian va khang cach thudp huyén
phuduoc tinh theadinh luat sa fing Stoke [12]
[13]. Lép huyén phi hat radugc sy, nghén
min qua ray 80 mesh. Ky i Ca Chi tinh cté
(CCTO).

Hoat héa

CCTC duoc haat hda ting acid HSO, Véi
cac rng do thayddi tir 10-70 %. F 1& dat sét
va dung dch acid 1a 1:20 (g:ml),dn hop duoc
dun i nhiét @6 70°C trong 4 gb. Saudd duoc
loc, nra bing nréc cit dén khi Kt ion SQ*
(thir bing ion B&") [14] [15]. Sin phim dugc
sdy khd @i 100°C, nghén min qua ray 80
mesh. Ky hiu cac miu Ca Chi haat hda acid:
CCHH10, CCHH20, CCHH30, CCHHA40,
CCHH50, CCHH60, CCHH7O.

Ap dung cic mdu CCHH vao phin ing
Cac mau CCHH dugc 4p dung xuc tac cho

phan ung chuyén hoa tron géi benzaldehid
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thanh benzonitril trong diéu kién chiéu xa vi 4 CCHH 30 86,39
song khéng dung maéi [11]. 5 CCHH 40 83,67
Diéu kién phan tng: nhit do 110°C, cong 6 CCHH 50 82,45
suit 20 W, thoi gian chéu xa 10 phdt, ¥ 1¢ 7 CCHH 60 80,38
benzaldehid: hidroclorur hidroxilamin la 5:5 8 CCHH 70 78,41
(mmol), rgng xUc tac 0,2 g. Hiéu suit CCTCé mic trung binh do Au
Sau d6 chon mau tét nhit dé khao sat tdi chira nhéu bdt min va cat nn.
uu hoa phan tmg chuyén hoa benzaldehid thanh Cac CCHH thutuoc c6 héu st kha cao,
benzonitril. Cac yéu té khao sat: nhiét do phan hidu stit giam dan khi ting g d¢ acid ding
tng, thyi gian chéu xa, ty ¢ mol cho qua trinh hd héa.

benzaldehid:hidroclorur hidroxilamin, udng i
o X&c dinh céac théng 8 hoa ly
xuc tac.

Thanh phin khoang

KET QUA VATHAO LUAN Miu CCTC c6 thanh pim khoang §m:

Tinh ché va haat hoa quartz, kaolinite, illite, montmorillonite. Ham
Hiéu suit CCTC va CCHHduoc trinh bay lvgng montmorillonite 33,80 %, illite 13,02 %,
trong Bing 1. kaolinite 1,71 %, quartz 23,20 %, calb cac

tap chit khac.

Bang 1.Hicu suit tinh cie va hat hoa Khi hoat héa acid thi vtri caa mii cua

STT Méau Hiéu suat (%) khoang sét montmorilloniteé¢h & bén phi
1 CCTC 43,29 (21&), crong d6 mii montmorillonite gim so
2 CCHH10 88.22 véi bandau. (Hinh 2) [16] [17].

3 CCHH 20 87,41
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Hinh 2. Két qua nhidu xa tia X cac mau Cu Chi
Tinh chdt ciia cac ngu CCTC va CCHH
CAc chi s vé tinh chit cia cac ru duoc trinh bay trong Bng 2.
Bing 2.CAc chi s tinh chit cia cac riu
. CEC (meg/100  Dién tich k& mét riéng
Stt Mau pH
9) (m?g)
1 CCTC 5.17 61,2 60,401
2 CCHH10 3,16 60,0 62,693
3 CCHH20 3,20 61,2 85,351
4 CCHH30 3,16 61,6 88,317
5 CCHHA40 3,16 59,6 95,804
6 CCHH50 3,06 58,8 105,227
7 CCHH®60 2,96 60,0 106,601
8 CCHH70 2,80 60,2 109,942
Khi ndng d6 acid dung cho ha hoa ting montmorillonite, dadé cac ion H khong thdn
lén thi &6 acid ding ting tuyén tinh. Miu loi dé trao d6i véi cac ion kim lai nam sau
CCHH20, CCHH30, CCHH40 cd6 acid »p trong @ ciu cia montmorillonite. Mu
xi nhau khéng thaytéi do rong do acid dung CCHH70 c6 gia irdo acid cao ni.

chra du dé pha hiy mot phin o ciu cia
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Kha ning trao doi cation @ia cac ru
CCHH thip hon mau CCTC do trong @u
CCTC giira cic 16p con nhidu cation kim loai
c6 thé trao ddi nén c6 CEC cao, khi mau CCTC
da duoc hoat hoa thi gilra cac 16p da dugc lam
sach nhirng cation tap chat nén CEC giam. Khi
nong do acid &ng tr 10% dén 30 % thi CEC
tang, tr 40 %dén 70 % thi CEC #n nhr khdng
thaydoi [18].

Dién tich B mit riéng ting theo Bng do
acid dung cho qua trinh fiohoéa [19] [20].
Dién tich & mat riéngdat gia ti 16n nhit voi
mau c6 rong do acid hat héa 70 %.

Thanh phin héa hpc

Két qua do thanh phn héa hc mau
CCTC, CCHH20 va CCHH6@ugc trinh bay
trong Bang 3.

Bang 3.Thanh plin héa hc cac oxid kim lai trong nbt sb mau

Thanh phan hoa %

st hoc CCTC CCHH20 CCHH60
1 SiG 42,45 48,01 52,97
2 Al,O; 23,98 24,69 24,60
3 FeOs 5,31 3,55 2,99
4 MgO 1,40 1,58 1,59
5 K0 2,25 2,45 2,36
6 N&O 0,20 0,13 0,12
7 P.Os 0,07 0,01 0,01
8 TiO, 0,95 1,05 1,05
9 MnO 0,01 0,01 0,01
10 Mat khi nung 23,01 18,84 14,24

Khi hoat héa acid v&i ndng do thip (20 %)
thi cac oxid hoa tan mot phan nén thanh phan
SiO,
montmorillonitebi pha hity mét phan [20]. Khi

cua ting 1én du co Ciu cua
tang nong d¢ acid hoat hoa 1én (60 %) thi thanh
phan cta SiO, VAn tiép tuc ting va thanh pin
cia AlLO; hiu nhr khéng thaydoi [19]. Céac
mau Ci Chi cua chiing t6i van con lugng dang
ké cac hop chét hiru co, do d6 can phai xur 1y

thém.

Kiém tra khi ning xic tic ciia cic miu
CCHH trén sy chuyén héa tron go6i
benzaldehid thanh benzonitril

Két qua kha ning xGc tac 6a cac riu

dugc trinh bay trong Bang 4.

Bing 4.Hiéu suit phan tng aia cac riu

montmorillonite hat héa acid

Stt Mau Hiéu suit (%)

1 CCHH10 74,40
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2 CCHH20 76,16 chuyén hoéa ton goéi benzaldehid thanh nitril vi
3 CCHH30 76.44 ly do kinh € va gop phn lam gim ar 6 nhém
mdi truong.
4 CCHH40 79,76 i
Ap dung vao phin @ng tren goi benzaldehid
5 CCHH50 68,20 . -
thanh benzonitril
6 CCHHG0 63,06 Phin tng ton géi bao §m hai giaidoan:
7 CCHH70 68,20 Benzaldehid pin wng Wi hidroclorur
hidroxilamin thanh bp cHit oxim trung gian
Két qua so sanh kinnang xtic tac cho ty (E,2), oxim () saud6 bi khir nuéc cho ra bp
miau CCHH20, CCHH30, CCHH40 c6 i chit nitril (Hinh 3).

suat tuong duong. Khi hoat hoa véi nong df Piéu kién khio sat bantau: cong sét 20

W, thoi gian chéu xa 10 phat, ¢ lé

benzaldehid:hidroclorur hidroxilamin 1a 5:5,

acid cao tr 50 % trd lén thi co cdu
montmorillonite bi pha hity ddng ké nén kha
ning xtc tic giam. Chdng t6i chn mau lrong Xdc tac 0,2 g.
montmorillonite 20 %dé t6i uu hoa pkn ung

H N
CHO T
NH,OH.HCI
MontHH
_—
MW
Benzaldehid Benzaldoxim E,2)
1 2
H N o] NH,
o o N CcN COOH
- @ | @ |
Benzaldoxim %) Benzamid Benzonitril Acid benzoic
2 3 4 5

Hinh 3. Phan tng chugn héa ton go6i benzaldehid thanh benzonitril

Khdo sat nhit dg phdn #ng
Nhiét do phan (tng dwoc thayddi tir 100-146C. Két qua khao satduogc trinh bay trong Bng 5.
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Bing 5.Két qua khao sat nhjt o phan tng

Nhiét do % GC Hiu suit
(°C) 1 2 3 4 (%)

100 1,817 15,506 7,251 72,702 72
110 0,626 15,494 7,114 76,765 76
120 1,610, 17,440 6,259 74,691 74
130 1,829 18,555 6,720 72,896 66

Khi nhiét ¢6 phan ung cao thi &n phim
oxim trung gian2 tang lén va rong sin ptam
phu amid3 giam xuéng. Phn ung dat higu st
cao nft tai nhiét d6 110°C. Pay la phn tng
toa nhét nén khi nhit do cao thi hiu suit
phan ting gam din, dong thyi tai nhiét d6 cao
nudc sinh ra do qua trinh khnuée hop chit
trung gian2 cing bay ki nhanh len. Do dé,
san phim phu 3 do qua trinh pin @ng aia $in

phim chinh4 véi nuéc ding giam. Nhiét do tai
110°C va 120°C cho hiéu suit tuong dwong,
tuy nhién nhiét do tai 110°C cho hiéu suat
chuyén hoéa tot hon nén chung t6i chon nhiét do
110°C dé khao sat tiép.
Khdo sét thyi gian phdn iing

Nhigt @6 dugc chon tai 110°C. Thyi gian
phan @ng dugc cho thaydoi tir 8-14 phit. Kt
gua dugc trinh bay trong Bng 6.

Bang 6.Két qua khao sét thi gian phin tng

Thoi gian % GC Hiéu suit
(phut) 1 2 3 4 (%)

8 1,514| 11,97 5,904 80,606 77

10 0,626| 15,494 7,114 76,765 76

12 1,844| 18,812 7,68l 71,662 71

14 1,344| 23,625 7,75p 67,186 66

Khi thoi gian phin tng ting 1én thi 8n

phim trung gian2 va sn phim phy 3 ciing

tang theo do tbi gian phin tng cang lau thi
phan (tng aia sin prim chinh4 véi nuée cang
tao ra nhéu sin ptim phy 3. Phin ung dat do

chuyén hoa 6t nhat véi thoi gian 10 phdt.

Khdo séat § Ié chit nén va tac chit
Thoi gian phin ung dwoc gitr trong 10
phdt, § 1& mol chit nén va tac cht duoc thay

doi. Két qua dugc trinh bay trong Bng 7.

Trang 49



Science & Technology Development, Vol 14, No.T6- 2011

Biang 7.Két qua khao sat ¢ 1é chat nén va tac cht

CHit rén:tac ciit %GC Hiéu suit
(mmol) 1 2 3 4 (%)
1:0,8 19,990 8,282 6,010 65,118 82
1:1,0 0,626| 15,494 7,114 76,765 76
111 0,327| 11,022 5,802 82,849 82
1:1,2 0,634| 11,779 4,349 83,288 81
1:1,4 - 16,492 4,828 78,680 78
Khi thay di ty I¢ mol chit nén va tac cht Khio sit khii lugng xiic tic

thi hiu sut phan img »ap xi khong 'tha‘ydOI' Ty 1¢ mol chat nén va tac chat dugc chon
Tuy nhién chung t6i ain ty 1é mol chit nén va
tac chit 1a 1:1,1dé khao sat tép do c6do

chuyén hoa 6t nhit.

1a 1:1,1 dé khao sat khdi luong xuc tac. Két qua

dugc ligt ké trong Bang 8.

Bang 8. Két qua khao sat lugng xtc tic montmorillonite

CCHH20 %GC Higu stit
@) 1 2 3 4 (%)
0,15 0,187| 25,054 12,714 62,045 61
0,20 0,327/ 11,022 5,802 82,849 82
0,25 - | 12,630 2,365 85,006 84
0,35 0,121 18,877 2,675 78,327 76
0,40 0,442 20,581 2,984 75,993 74
Khi lwong xuc tac ting 1én muc 0,25 g thi Diéu kién tién hanhthyc nghiém: nhiét d6
phan tmg dat hiéu sudt tot nhat, ting thém ixa phan tng 110C, coéng st 20 W, ¢ I&
thi hiéu suat bit ddu giam. Vé6i khdi lugng xuc benzaldehid: hidroclorur hidroxilamin 1a 5:5,5
tac 0,20g va 0,25 g thi hi¢u suat twong duong. (mmol), thyi gian chéu xa 10 phut, frong xuc

So sanh phuwong phdp chibu xa vi séng va dun tac 0,2 gKét qua dugce trinh bay trong Bang 9.

khudy tir truyén théng:
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Bang 9. So sanh phuong phap chiéu xa vi song va dun khudy tir

%GC Hitu suit

Phrong phap
1 2

3 4

(&

(%)

Dbun nong 6 dién | 1,915 15,848

11,15p 64,216 6,869 62

Chiéu xa vi séng | 0,327 11,022

5,802 82,849 . 82

Phuong phap dun néng truyén théng trong
10 phat cho hiéu suét kha, sin phdm phyu amid
3 nhiéu hon so véi chiéu xa vi song Vi khi
chiéu xa vi song nhiét d6 gia ting nhanh hon
nén nudc hoa hoi nhanh hon din dén phan tmg
phu gitra san pham chinh 4 véi nude giam. Bén
canh d6 phuwong phap dun khudy tir truyén
thdng con sinh ra san phdm phu 5 1a acid

benzoic.

KET LUAN

Méu montmorillonite diéu ché tir dat sét
Cu Chi c6 ham lugng montmorillonite trung
binh (33,8 %), cac &u montmorillonite hat
héa acid conah tap chit hiru co.

Két qua kiém tra kha ning xuc tic cia 7

mau montmorillonite hoat hoéa acid trén sr

chuyn héa ton go6i benzaldehid thanh
benzonitril cho thiy khi hoat hoa véi acid co
nong do tir 20-40 % thi két qua tot nhét, khi
tang ndng do acid dung cho hoat hoa 1én thi co
chu ciia montmorillonite bi pha huy dang ké
nén kha nang xuc tac cling giam.

Phrong phap chiu xa vi séng &p dng trén
phan ung ton g6i benzaldehid thanh
benzonitril cho Kt qua tét hon dun néng 6
dién (tao it sin pram phy hon va higu stit phan

ung cao bn).

PREPARATION SOME ACID-ACTIVATED MONTMORILLONITES
FROM CU CHI CLAY AND USING AS CATALYST IN ONE-POT C ONVERSION OF
BENZALDEHYDE INTO BENZONITRILE

Pham Duc Dung, Vu Thanhbat, Le Ngoc Thach
University of Science, VNU-HCM

ABSTRACT: Montmorillonite is a "green" solid catalyst and ot used in many organic

reactions. In this paper, we have prepared somd-activated montmorillonites from Cu Chi clay.
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Then, we determinated physical-chemical propersiesh as specific surface area, cation exchange
capacity, X-ray diffraction, chemical compositiondaacidity of these samples. Finally, we chose the
best from these montmorillonites and used as csttétythe one-pot conversion of benzaldehyde into
benzonitrile under solvent-free and microwave ifedidn.
Key words: Acid-activated montmorillonite, benzaldehyde, one-ponversion, benzonitrile,
solvent-free, microwave irradiation.
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