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Tém tit: Vit liéu TiO, sunfat héa dugc tong hop tir ngudn titanclorua va axit sunfuric bang quy
trinh gidn tiép. Xic tic dugc dic trung bang cic phuong phép héa 1y IR va EDX. Tinh chét xiic tac
dugc danh gid qua phan ung este héa giita axit 4-methoxycinnamic va 2-ethylhexanol dé tong hop
2-ethylhexyl -4-methoxycinnamate. Do chuyén héa (tinh theo axit 4-methoxycinnamic) dat dugc
12 90% sau 3 gio phan tng, d6 chon loc san pham 2-ethylhexyl 4-methoxycinnamate dat 98,3%.

Tir khéa: TiO, sunfat héa, 2-ethylhexyl -4-methoxycinnamate, ung thu da, hap thy tia UV.

1. Mé dau

Hién nay, moi truong khi da va dang bi 6
nhiém béi cdc khi thai doc hai nén dan dén su
bién ddi khi hau, tang ozon ngay cang mong di
lam kha ndng ngan bdt céc tia cuc tim kém di,
tia cuc tim (tia UV) chiéu Xuéng véi cuong do
manh hon, giy nén cic bénh vé da trong d6 c6
ung thu da [1, 2]. Cic bénh nay c6 thé duoc
ngdn ngra sém nho cdc bién phdp tranh sy anh
hudng cua céc tia UV dén da. Bién phap duoc
xem la hitu hiéu nhét 1a st dung cic loai kem
chéng ning vdi cdc thanh phan c¢6 kha niang hip
thy cdc tia UV. Mot trong nhitng hop chat c6
kha ning hap thy tét tia UV 1a 2-ethylhexyl-4-
methoxycinnamate. Hop chét nay vira c6 kha
ning hép thy tia UV, vira ¢6 kha ning 1am mém
da va gilt nuée cho da, tranh hién twong kho da,
chdy da do mét nudc. Pdng thoi 2-ethylhexyl-
4-methoxycinnamate con c6 tic dung lam lanh
nhanh céc ton thuong trén da, han ché su hinh
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thanh  seo, vi  viy, 2-ethylhexyl-4-
methoxycinnamate con dugc st dung dé ho tro
chira tri ung thu da [2-4].

2-ethylhexyl-4-methoxycinnamate la mot
este duoc tong hop tir qué trinh este héa. Qué
trinh nay thuong st dung xtc tic axit dac nhu
H,SO, [4]. Trong khi d6, TiO, dugc biét dén
nhu 12 mot oxit kim loai chuyén tiép c6 tinh oxi
héa, quang héa. Trong nhiing céng bd gan day
cho thdy TiO, con c6 vai trd nhu mdt axit
Lewis, dac biét khi TiO, dugc sunfat héa, s€ trd
thanh mot siéu axit rin ¢6 do axit cao hon
H,SO4 98% [5]. Trong bai bdo nay, nhém tic
gia dua ra két qua nghién ciru ché tao vat liu
TiO, sunfat héa (S-Ti0O,) lam xuc tac di thé cho
phan ung téng hop  2-ethylhexyl-4-
methoxycinnamate.

2. Thyc nghiém
2.1. Téng hop vt liéu xiic tdc S-TiO,

i Vat lié}l TiO, sunfat hoéa (S-TiOz) duoc
tong hop bang phuong phdp gidn tiép [6]. 15ml
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dung dich H,SO, 0,5M dugc cho vao cbe thuy
tinh 100ml, thém tr tr 1g TiO, [6] Va thuc hién
khuay tron trong 1h. Sau d6 loc rdi sdy trong
24h ¢ 80°C, nung ¢ 350°C trong Sh thu dugc
mau vat liéu mau tring (1an 1). Vat liéu duoc
tiép tuc sunfat lan 2 véi céc diéu kién tuong ty
lan 1. Vat liéu TiO, sau hai 1an sunfat héa cé
dang bdt mau tréng, min.

2.2.Phwong phdp ddc trung vt liéu

Vat liéu S-TiO, duoc xic dinh cic dic
trung bang cic phwong phip phd hong ngoai
(IR) do trén thiét bi FTIR Affinity-1S
(SHIMADZU) va xac dinh kich thudc hat xic
tdc ciing nhu thanh phin cdc nguyén td trén
thiét bi EDAX 9900.

2.3. Nghién cuu phdan ung t(fng hop
2-ethylhexyl-4-methoxycinnamate

Axit 4-methoxycinnamic va 2-ethylhexanol
t1 1€ ) mol Nayit: Nancol = 1: 4 durgc cho vao binh
clu 2 ¢b. Xic tac S- TiO, dugc thém vao (O 1 g
xiic tic/20ml 2-ethylheanol). Lap nhiét ké dé
theo doi nhiét d6 phan mg. Tién hanh phan
g, dun hoi luu trong 3h. Hon hop sau phan
g duoc ly tim dé tach xic tac. Phan dich long
duoc phan tich trén thiét bi GC-MS HP 6890 tai
Trung tim Héa Dau - Khoa Héa hoc - Trudng
Pai hoc Khoa hoc Tu nhién - PHQG Ha Noi.
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Hinh 1. Phé IR ctia mau S-TiO,,

3. Két qua va thao luan
3.1. T(fng hop va dac trung vat liéu

Hinh 1, 2 1a phd hong ngoai (IR) cia miu
vat liéu TiO, dugc sunfat héa 1 lan va 2 lan.
Trén phd IR xuét hién cdc dinh phd ¢ 472 cm’
dac trung cho cic dao dong hoéa tri ctia cac lién
két Ti-O bén trong tir dién TiOy; cdc dinh 804
va 1107cm™ dic trung cho cdc dao dong hoa tri
bat ddi xtng cia lién két Ti-O-Ti trong va
ngoai tur dién TiOy4; dinh & 3423 cm’ dic trung
cho dao dong ctia nhém OH bé mat hodc cling
c6 thé 1a nhém OH cua nude hép thu; dinh phd
1637 cm™ ddc trung cho dao dong bién dang
cua nhém OH.

Theo céc tai liéu [5], tin hiéu phd & tan sd
949 cm-1 dac trung cho dao dong hoa tri dbi
xung cua lién két S-O. Ngoai ra sy xuét hién
cic dinh hdp thy ¢ ving 1000-1200cm™ va
1400 - 1600cm™ 1a céc tin hiéu dic trung cho
dao dong héa tri dbi xing va bat dbi ximg dic
trung lién két S=0. Trén phd IR clia mau vat
li€u sunfat héa 1 lan (hinh 1), cac tin hiéu dac
trung cho dao dong cua cdc lién két S-O, S=0O
khong rd rang, cuong do rat thap, thim chi dao
dong ctia lién két S=O tai viing 1100 - 1120 cm™
' con bi truim khuét boi tin hiéu dac trung cho
dao dong héa tri bat ddi xtmg ciia nhém Ti-O-
Ti ngoai tr dién TO,, kha nang trong truong
hop sunfat hoa 1 lan chi mang dugc mot so
luong rat it cdc nhém sunfat 18n bé mat TiO,.
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Hinh 2. Phé IR ctia mau S-TiO, (mAu sunfat héa 2 1an).



N.T.M. Thu va nnk. / Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 32, S64(2016)19-23 21

Khi sunfat hoa 2 lﬁn, $6 lwgng nhém sunfat
mang trén TiO, ting ddng ké (hinh 2), thé hién
boi su xuit hién cdc dinh hdp thu cudng do
manh dac trung cho céc lién két S-0, S=0 ¢
viing 1000-1200cm™ va 1400 - 1600cm™, tin
hi¢u phé dac trung cho dao dong hoa tri dbi
xtng cta lién két S=O ¢ 1000-1200cm™ di
hoan toan che khuét tin hiéu hip thy cia nhém
Ti-O-Ti ngoai t dién TO, cia TiO,.

bé xdc dinh sy c¢6 mdt va ham luong cia
céc nguyén tb trong mau vat lidu, ching t6i sur
dung phuong phdp tén sic nang luong tia X
(EDX). Hinh 3 la gian do tén sic ning lugng tia
X ctia mau vat liéu TiO, sunfat hda 2 lan. Trén
gian d6 EDX cua mau S-TiO, c6 tin hiéu cua
cic nguyén té Ti, O va S. Ham lugng S tinh
todn dugc 12 2,5 % khéi luong.
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Hinh 3. Gian d

Tir két qua hong ngoai va EDX nhén duoc
da ching té sy thanh cong trong viéc sunfat
héa, mang dugc cdc nhém sunfat trén bé mat
cua TiO,. Sy c¢6 madt cua cdc nhém nay s€ lam
tdng tinh axit cho vt li¢u, tinh chét nay s& dugc
nghién ctru trong phan ing este hda cua axit 4-
methoxycinamic va 2-ethylhexanol.

3.2. Két quad nghién ciru phan vmg tong hop 2-
ethylhexyl-4-methoxycinnamate

Béan chat ciia sy tong hop 2-ethylhexyl-4-
methoxycinnamate la qua trinh este hda, nén
trong cdc quy trinh truyén théng thudng ding
céc axit léng H,SO, lam xic tic [4, 6]. Tuy
nhién, khi dung H,SO,, d6 chon loc cta san
pham thip, khoang 35%, do phan tng chuyén
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EDX ctia mau S-TiO,.

héa phirc tap, nhidu san pham phy. Ddi véi cic
quy trinh cong nghé, ti 1& ancol : axit thuong rat
16n, khoang 25 - 30 vé s6 mol nén khé khin
trong qud trinh tich san pham, thu ancol dé
quay vong, hon nita, phai kem theo thiét bj tich
nuée va tich axit, do chuyén héa dat khoang
45% [4].

Trong nghién citu ndy, phan tng tong hop
2-ethylhexyl-4-methoxycinnamate dugc thuc
hién bang qué trinh este héa voi ti 1¢ axit 4-
methoxycinnamic va 2-ethylhexanol 1a 1:4 vé
s6 mol, sur dung xdc tdc 12 di thé axit ran S-
TiO, bang qué trinh dun hoi luu trong 3 gio.
Két qua phan tich GC-MS ctia mau hdn hop san
pham phan tng dugc dua ra trong bang 1.

Béng 1. Két qua phan tich hdn hop san pham sau phan img bing GC-MS

Xdc tic TiO, sunfat héa  Chuyén héa (%)

Chon loc san pham 2-ethylhexyl — 4 -
methoxycinnamate (%)

Sunfat héa 1 1an 1,0
Sunfat héa 2 1an 90,0

99,9
98,3
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Két qua phan tich GC-MS cho thdy, véi
mau xic tac TiO, sunfat héa mot lén, sau 3 gio
dun hoi lwu, phan tmg hau nhu khong xay ra,
san pham 2-ethylhexyl-4-methoxycinnamate
nhan duoc & dang vét. Nhu vdy, ro rang ring
viéc sunfat héa 1 1an chi dwa dugc mot luong

rat it cdc nhém sunfat trén bé mit TiO,, bdi vy
tinh axit cua xdc tdc nay khong cao nén hiu
qua xic tic cho phan tng este héa 1a rat thip.
Hinh 4 1a sic d0 GC-MS cta miu san pham
nhan dugc khi thuc hién phan Gng véi xic tac
S-TiO, sunfat héa 2 1an.

Hinh 4. Sic 6 hdn hop miu san pham phan tng trén xtc tic S-TiO, (sunfat héa 2 1an).

Tir viée so sanh phd dd ctia céc chét trén sic
ky @6 mau phan tich vi cdc phd dd chat chuan
trong thu vién, véi d6 trung 1ap duoc chép nhéan
12 >90% ciing v&i khdi lwgng phan tir chét nhan
duge tir phé d6 MS, cho thiy thanh phin cua
méiu hdn hop gém c6 san pham cta phan {mg
este héa la 2-ethylhexyl 4-methoxycinnamate
(thoi gian luu 16,68 phit, M = 290), ancol
2-ethylhexanol con du (thoi gian luu 5,32 phit,
M = 130) va acid 4-methoxycinnamic chua
phan tng hét (thdi gian luu 16,08 phit, M =
178). Nhu vay do chuyén héa thu dugc khoang
90% va do chon loc san pham 2-ethylhexyl
4-methoxycinnamate khoang 98,3%.

Két qua nhan dugc cho thy xiic tic S-TiO,
sunfat héa 2 lan c¢6 hiéu qua rat tot cho phan
ung este hoa gilra axit 4-methoxycinnamic voi
2-ethylhexanol d¢ tao san pham 2-ethylhexyl 4-
methoxycinnamate, rd rang h¢ vat liéu nay da
thé hién tinh axit d& phan tng xay ra. Thong
thuong cidc phan ung este hda thuong xdy ra
thudn nghich, nhung khi st dung xtc tac
S-TiO,, nhan duogc su chuyén hoa rat cao, la do
ban than TiO, c6 kha ning hap phy nudc sinh
ra, lam chuyén dich cin bang nén hiéu suat
phan tng cao hon. Vd&i viéc st dung xtc tic
ran, mic di thoi gian kéo dai hon so véi xic tic

axit ddng thé nhung lai han ché cic phan tng
phu xay ra, do d6 sy chon loc 2-ethylhexyl
4-methoxycinnamate nhdn dugc 1a cao hon
nhiéu, mat khéc, xic téc di thé con c6 uu diém
1a téch loai san pham d& dang hon, khong giy
in mon thiét bi va 6 nhiém moi truong nhu
H,SO,.

4. Két luan

D3 tong hop vat lidu xiic tic di thé axit rin
S-TiO, bing quy trinh gian tiép, sunfat héa 2
lan. Két qua dic trung vat lidu bang cic phuong
phap IR va EDX di chimg minh dugc su ton tai
cua S trong h¢ vat liéu va ham lugng S 14 2,5 %
khéi lugng.

b3 nghién ctu hoat tinh xidc tic cua
S-TiO, trong phan Ung este hda gilta axit
4-methoxycinnamic va 2-ethylhexanol dé
tong hop 2-ethylhexyl 4-methoxycinnamate.
Két qua cho thdy khi sir dung hé xiic tic di
thé axit rdn S-TiO, c6 hi¢u qua tot cho phan
tmg nay. PO chuyén héa (tinh theo axit
4-methoxycinamic) dat dugc 1a 90% sau 3 gio
phan ung, chon loc san pham 2-ethylhexyl
4-methoxycinnamate dat 98,3%.
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Synthesis of Sulfated Titania as a Solid Acid Catalyst
for Esterification of 4-methoxycinnamic Acid
and 2-ethylhexanol to 2-ethylhexyl -4-methoxycinnamate

Nguyen Thi Minh Thu, Tran Thi Nhu Mai, Nguyen Thi Ba

Faculty of Chemistry, VNU University of Science, 19 Le Thanh Tong, Hoan Kiem, Hanoi, Vietnam

Abstract: Sulfated titania (S-TiO,) catalyst was prepared from titanium tetrachloride and sulfuric
acid as the source of TiO, and the sulfate group, respectively. The catalyst has characterized by IR
spectroscopy, XRD, and SEM-EDX techniques. The esterification of 4-methoxycinnamic acid and 2-
ethylhexanol to 2-ethylhexyl -4-methoxycinnamate over S-TiO, catalyst has been investigated. The
highest activity (90% salicylic acid conversion) and selectivity product (98,3% 2-ethylhexyl -4-
methoxycinnamate selective) were observed after 3 hours of interaction.

Keywords: Sulfated titanium, 2-ethylhexyl -4-methoxycinamate, skin cancer, UV adsorpti.



