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TOM TAT

Bai bao nay dii thiéu vat liéu mao qgan trung binh MCM-41 dia thééc duoc tong hop
bang phrong phéap trc tiép dua thiéc vao trong ming MCM-41. \at liéu Sn-MCM-41 éng hyp
dugc dung lam cht xdc tac cho pin g ngrng 1 Prins @ia B-pinene va paraformaldehydé
tao nopol. Bai ba@a nghién ¢u cac ¥u 6 anh hrong dén phin tng nhr nhiét do phan tng,
thoi gian, dung mdi vauong chit xtc tacdua vao phn tng. Plan ang nay Xy ra \oi do chuyén
hoa @iap-pinene la 27 % vao chon loc nopol 1a 80 %.

Tir khéa:bién tinh B mit bing théc oxit, Sn-MCM-41, éng hyp Sn-MCM-41, nopol, pin tng Prins.

1. MO PAU

Nopol c6 du tao la 2-(7,7- -dimethyl-4-bicyclo[3.1.1]hept-3-enyhanol G;H;O va la
nguyén lgu dau dé tong hop cac &n prim trong cacihh wc khac nhau nhla droc li¢u, phu
gia thrc phim, droc phim v.v. Nopol throng duoc thng hop theo 3 phong phép sau: (1)dn
[ -pinen va paraformaldehyde trong durighdacid aceti@y 120°C duoc nopyl acetate va xa
phong héa chdn vé nopol; (2) gia nkit hdn hop B-pinen va paraformaldehydedivxdc tac
ddng thé ZnCl, ¢ 115 — 120C trong khang vai giv; (3) cho B-pinen va paraformaldehyde vao
autoclaving trong niu gio tir 150 — 23°C. Tuy nhién, & 3 phrong phap tréniéu tao thanh
ddng phan nhadon vong #o ra cac & phim phu khac va sy rad nhiét 46 cao [1].Diéu nay
da din dén viéc tim ra clat xdc tac d thé thay thé dé khic phuc dugc nhiing nhroc diém trén.
Hién nay, trén th gisi c6 cong trinh ga tac gi Corma, Alarcon congdvé viéc sr dung Vat
lidu SN-MCM-41 lam xuc tac cho phung ©ng hyp nay [2, 3, 4] .

Trong bai bao nay, chung toi nghi@rucbién tinh k& mat vat liéu mao gan trung binh MCM-
41 king kim laai thiéc lam xdc tac cho pim tng ©ng hyp Nopol va kio sat cac §u o nhu
nhiét do, thoi gian, dung méién hiéu suit phan tng, dd chon loc aia sin pHam.

2. THUC NGHIEM

Vit ligu mao gén trung binh MCM-41 cha théc (Sn-MCM-41) c6 thanh ph gel la:
5,49 mmol CTAB, 14 mmol NaOH, 4,48 mmol SpCl4,8 mmol TEOS, 26,67 mmobL@ dugc
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téng hyp king phrong phap thy nhict d& dugc cong 1 [5] ding lam xdc tac cho phung tng
hop nopol.

Phan ¢ng ©ng hyp nopol duoc thee hién trong binh &u 3 @ dung tich 100 ml, 6t cb
dugc ndi vao Fe thong sinh han &i luu, mbt cd dugc day kin bing nit cao su céig nhigt ké va
mot ¢d dugc nat kindé dung By lwong sin plim. H thong dugc dit trong diu va thrc hién
phan tng trong khang nhit do tir 353K dén 373K trén Bp khudy tir gia nhét Velp (Buc). Toc
d6 khudy tir duoc gitr ¢b dinh & toc do 3.

Qui trinh 6ng hyp nopol nlhr sau: LAy 5 mmolp-pinen (d = 0,872 g/l, Merck), 10 mmol
paraformaldehyde (d = 0,87 g/l, Merck) hoa tan gréml dung mdi toluen (d = 1,09 g/ml,
Merck) va kidi luong xtc tdc Sn-MCM-41 1a 0,2 g. Sau céagitiian xacdinh , $n phim phan
rng duoc lay ra lam hnh, ly tam tach xdc tac vdroc phan tich fing GC (GC-HP 6890 — MS-
HP- 5973) Do chuyén hoa vaid chon loc dugc xacdinh bing cong tic sau:

C.-C C
X . (%)==P_—P 1 0p)=——N
»(%0) c? 00 Sy (%) cl-cC, 100

V6i Xp [ado chuyén hoap-pinen, & 1ado chon loc nopol, Cp, Cs, Cy tronging la rong d6 caa
B-pinen bantau, sau phntng va ®ngdo caa nopol.
3. KET QUA VA THAO LUAN
Vit liéu Sn-MCM-41duogc tong hop vadic trung king XRD, SEM, #p phu va khr hip

phu N, UV-Vis, EDX caa nhém tac githeo cong b [5] c6 cac théng&dic treng 16 x5p nhr
sau:

di100) & Seer (M) D Vimes
A A A) R
445 48,1 707 29,5 0,5

lam xtc tac cho pin tng nhr so d6 1:

OH

+ HCHO ————

B-pinen paraformaldehyde nopol
Sy do 1. Téng hop nopol tr phan tng ngrng 11 B-pinen va paraformaldehyde

Anh hréng dia nhit d6 d¢én phin tng dugc khio saté ba nhét do: 80° 90°, 100°C va thyi gian
phan tng tién hanho 6 gio, 9 giv va 12 gb. Két qua dugc dua rad bang 1 cho thy khi thoi gian
phaning 14 6 gb, nhigt do ting tr 80°C dén 90°C thi phin ing din nhr chua xay ra va khi nhit
d6 tingdén 100 °C thi phin tng c6 %y ra nhing clim (@6 chuyén héap-pinen 5,4 %). Khi tbi
gian ptin tng la 9 g thi d6 chuyén héa B-pinen ting dat gia ti 22,6 % 90°C va chadd chon loc
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nopol 1a cao nit 81,6 %. Khi thi gian phin tng 1a 12 gb, do chuyén héap-pinen la caa 80°C,
100°C twonging 32 % , 45 % ning dd chon loc nopol thp trongtng 7,31 %, 42,4 % Vi nhiét

d6 nay ko ra nhéu sin ptim ddng phan nt camphene, limonene, 5,7octadien-2-ol,2,6-dimethyl.
la cacdong phandugc hinh thanhit sy chuyén vi dong phan aa p-pinen . PAn tng naydugc xic
tac Wi tAm axit ¢ trong 4t liéu lam xuc tac Sn-MCM-41. ¥¢ dua théc vao trong mao dun trung
binh cé vai traté 1am tam xuc tac. Nhvay, trongdiéu kién khao séat thi nhiit do 9¢° C, thoi gian
phin ang 12 gis ladiéu kién i vu dé tong hyp phin tng nopol nérduoc chon cho cac nghiénie
tiep theo.

Bdang 1.Anh hrong aia thyi gian, nhét do dén do chuyén hoap-pinen vado chon loc nopol

Nhiét 6 (K) | Thoi gian (gb) | Po chuyén héap-pinen (%) | Do chon loc nopol (%) Héu suft (%)
353 6 0 0 0
353 9 0.1 Trace
353 12 32.0 7,31 24
363 6 0.9 et
363 9 22.6 81.6 18.4
363 12 27.0 80.0 21.6
373 6 5.4 13.8 7.5
373 9 9.6 12.4 11.9
373 12 45.0 42.4 19.1

Bang 2.Anh hréng aia dung méitén do chuyén hoap-pinen vado chon loc nopol

Dung mdi | Hing $ dién mdi[7] | Do chuyén héap-pinene (%) | D6 chon loc nopol (%) | Héu suit (%)
Toluen 2.4 22.6 81,6 184
Methanol 33,0 2,1 41,2 0,9
Etanol 24,6 2,1 41,6 0,9
Propanol 20,0 2,5 100,0 2,5
n-butanol 18,0 2,0 100,0 2,0
acetonitril 37,5 18,1 80,1 14,5

Bang 2 cho thy cac dung méi ancol ¢ ¢h proton thi khéngab diéu kién cho s tao
thanh én phim nopol hay &n phim nopoldugc bio vé trong dung mdi phanue. Gy thé ladi tir
dung mdi methanatén n-butanol cé ing $ dién mdi gim dan thi sr tao thanh §n pHim nopol
taing din. Mat khac, do paraformaldehye khong tan trong dungmmanol, etanol, propanol,
n-butanol lam cho B suit caa phin tng ©ng hyp nopol 14 thp [6]. Béi véi dung méi khéng
proton nhr toluene, acetonitril thio chuyén héa B-pinen vado chon loc nopol ting 1én nat cach
dang K. Dung méi acetonitril la dung méirdng arc cho héu suit phan tng thip hon so \6i
dung méi khéng phangc la toluene. Nin vay, dung méi toluene la dung moi phoghcho plan
rng ng hyp nopol.

59



Lé Thj Hoa, Pinh Quang Khiéu, Tran Thai Hoa

Anh hrong aia ti 16 mol Sn/Sidén phan ung ding duoc nghién ¢u. Két qua nghién cu
hai i 16 mol Sn/Si la 0,1 va 0,0duoc dua rad bang 3 cho thy ti 16 mol Sn/Si én hay ham
lwong thiéc trong mao gan nhiéu 1am ting do chuyén héap-pinen tr 10,7 % lén 22,6 % 9 giv
va 12,7 % lén 27 % 12 gi. Diéu nay la do s ting $ tam hat tinh théc din dén do chuyén
héa ting.

Bang 3.Anh hrong aia i 16 mol Sn/Sidén do chuyén héap-pinen vadé chon loc nopol

Mau Do chuyén héap-pinen Do chon loc nopol
6 gio 9 giv 12 giv 6 giv 9 giv 12 giv
Sn-MCM-41(0,1) 0,9 22,6 27,0 & 81,6 80,0
Sn-MCM-41(0,07) 0 10,7 12,7 0 77,5 74,6

Khéi luong chit xtc tac cdinh hrangdén do chuyén hoap-pinen. Khi ing khdi lwong xtc
tac 1én 0,3 g, 0,4 g thito chuyén hda trong ting la 28,2 % , 32,3 % mihg do chon loc nopol
giam 68,1 %, 61,3 %biéu nay la dop-pinen cd lién kt ndi d6i C = C & chuyén thanh ion
carben va khi cé #t xtc tac tm axit Bronstedr £huyén vi ddng phanB-pinen nhanh &h dén
sip xép lai thanh caaldng phandon vong hay dvong [8], dodé lrong B-pinen cho phn tng
ngung t Prins gim din dén d chon loc nopol gim.

Chét xuc tac sau khi dunguoc ar dung lai bing cachita Wi acetond 50°C dé loai bo hét
céc chit hiru oo va phuc hoi bang cach nung 200°C trong 3 gb duoc dua rad bang 4. Két qua
cho thiy sau haidn sr dung d6 chuyén hoap-pinen ghm nhing d6 chon loc sin phim nopol
ting. Diéu nay la do hat tinh aia chit xdc tac gim lam cho d6 chuyén héap-pinen gam. Mat
khac, khi hat tinh aia cHit xic tac gim din dén sr chuyén vi B-pinen 1a kho bin so \6i khi
dung xuc tac badau nén caca phim dong phan aa p-pinen itduoc tao ra lam ing do chon
loc nopol [8]. Ngoai ra, pim ung ding duoc thuc hién khi khéng c6 ciit xic tac, Kt qua do
chuyén hoap-pinen ting 0 cho thy ring phin tng khong xy ra khi khéng co it chit xuc tac.

Bang 4.Anh hrong aia sr phuc hdi xtc tacdén do chuyén héap-pinen vado chon loc nopol

Do chuyén hoaB-pinen (%) | D6 chon loc nopol (%) Héu suiit (%)
Bandau 27,0 80,0 21,6
Str dung lai 1an 1 18,5 85,9 15,9
Str dung lai 1an 2 17,8 86,3 15,2
Khoéng xudc tac 0 0 0
4. KET LUAN

Vit liéu mao qan trung binh MCM-41 cima thééc tong hyp 1 c6 hat tinh xuc tac cho
phan tng ngrng t Prins @a B-pinen va paraformaldehyt tao nopol. Clt xic tac Sn-MCM-
41 chodd chuyén hoap-pinen 1a 27 % i d6 chon loc nopol 1a 80 %Do chuyén hoa vado
chon loc bi anh hréng bsi cac yu t nhue nhiét do, thoi gian, dung méi,itlé mol Sn/Si, kidi
lwong chit xtc tacdua vaoDiéu kién tdi uvu nghién ¢u dé tong hyp phan ang nopol 1a thi gian
12 giv, nhiét do 1a 90°C i ti I¢ s mol B-pinen: paraformaldehyde = 1: 2 \idd s mol Sn/Si
la0,1.

60



Nghién ciu phan dng téng hop Nopol dung vét liéu mao quan trung binh chea thiée lam xuc tac

TAI LI EU THAM KH AO

Bain J. P. -J. Am Chem S68 (1946) 638-641.
Corma A., Renz. M. - Arkivoc (2007) 40-48.

Corma A, Iborra S., Mifsud M., and Renz M. - Mesuaa molecular sieve Sn-MCM-41
as Baeyer-Villiger oxidation catalyst for sterigaldlemanding aromatic and a, of -
unsaturated aldehydes, Arkivoc (2005) 124-132.

4. Alarcon E. A, Aida L.Villa - Characterization of Sand Zn- loaded MCM-41 catalyst for
nopol synthesis, Microporous and Mesoporous Mdg:tia2 (2009) 208-215.

5. Lé Thi Hoa,binh Quang Khéu, Tran Thai Hoa - Nghiéniw t6ng hyp Vit liéu mao qén
trung binh Sn-MCM-41 cé4n tric mao gén trung binh tt tw véi ham krong thiéc cao
bing phrong phéap thy nhiét, Tap chi H6a hc 48 (5A) (2010) 76-81.

6. Alarcon. E. A, Correa. L, Montes. C, Aida L. VNopol production over Sn-MCM-41

synthesized by different procedures-solvent effédisroporous Mesoporous Matet.36
(2010) 59-67.

7. Liu. Z. C, Chen. H.R, Huang. W.M, Gu. J.L, Bu WBuya Z.L, Shi J. L. - Mic. Mes.
Mat. 89 (2005) 270-275.

8. Wang Tu. X, Hua. W, Yeu. Y, Gao. Z. - Microporougsdporous Matef42 (2011) 82.

ABSTRACT

NOPOL SYNTHESIS OVER TIN INCORPORATED MESOPOROUS M&1 CATALYST

Le Thi Hoa, Dinh Quang Khieu, Tran Thai Hoa

Faculty of Chemistry, Hue University of Science

"Email: lethihoachem@gmail.com
In the present paper, tin modified MCM-41 materié®n-MCM-41) were synthesized

through the direct incorporation of tin oxide iNkdCM-41 framework. The Sn-MCM-41
samples have been used for the synthesis of nopdrims condensation d¢§-pinene and
paraformaldehyde. The influence of various reacfanameters such as reaction temperature,
time, solvent and catalyst loading have been inyat&d. It gave 27 % conversion [@pinene

with 80 % selectivity to nopol.

Keyword tin oxide modified MCM41, Sn-MCM41, synthesis 8h-MCM41, nopol, Prins
reaction.
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