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Abstract: Giéi thiéu tong quan vé axit béo khong thay thé, vat lidu xuc tac cho
qua trinh este hoa. Nghién ctu thuc nghiém: Tong hop vat liéu y -Al203; tong
hop vat liéu Zn,P/ y-Al1203; cac phuong phap vat 1y dac trung (phuong phap
nhiéu xa Rownghen(X-ray Difration-XRD), phuong phap tan xa di¢n tir EDS,
phuong phap xac dinh dién tich bé mat —BET don diém, ... ); phan tng este

ccheos hoa mot s6 ma dong vat su dung xuc tac phan tan klm loai da diéu ché.
Pua ra két qua: Két qua téng hop va dic trung vat lidu y-A1203 va Zn,P/ vy-
A1203, nghién ctu phan Gng este chéo hdéa mot s6 md dong vat véi xuc tac
Zn,P/IAI203.
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Content
Tir dau thé ky 20 thé gidi da biét dén cac hoat chat can thiét cho sy phat trién va stc

khoe caa con nguoi tir md sinh vat bién va dau thuc vat, dic biét 1a cac axit béo khong
thay thé omega-3,6, nhung dén nhiing nim 90 ctia thé ky nay thi nhiing loi ich di voi
stc khoe cua chiing méi duge nghién ciru rong rii va dat dugc nhiéu thanh tyu. Thanh
phan DHA, EPA, 1a cac dan xuat omega 3, ¢ thé duoc tim thay trong cac loai ca giau
chat béo va dau ca. Cac loai tién axit béo ctia omega 6 nam chu yéu trong dau thyc vat
nhu hoa hudéng duong hodc ngd. Lugng axit béo omega-3 cao lam giam luong
triglycerit, nhip tim, huyét ap va bénh xo vira dong mach. Cac dang mai do etyl este
hoa cac axit béo omega-3, chang han nhu E-EPA va cac hdn hop gitta E-EPA va E-
DHA, thu hut su chi ¥ ctia cac nha nghién ctru do c6 kha ning tinh ché cao va c6 hiéu

qua hon nhitng axit béo omega-3 thong thuong. Cac dang méi nay co6 thé duoc tong
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hop bing cach etyl hoa cac loai m& chira omega 3,6 voi xtc tac di thé 1a axit ran bién
tinh kim loal,

Dua trén nhitng két qua nghién ctru dé, trong luan van “Nghién cttu ché tao hé xuc tac
Zn,P/A1203 dé etyl este hoa mot s6 m& dong vat va danh gia thanh phan axit béo
khong thay thé bang GC-MS” di tong hop duogc vat lidu y-Al203 sau d6 bién tinh vat
licu nay bang cac kim loai Zn, P dé lam xac tic cho phan tng este chéo hoa mot sd
MJ ga va ma ca.

Béing phuong phap nhiu xa tia X cho thdy vét liéu nén A1203 c6 dang ciu tric
gamma c6 sy XUat hién cua cac tinh thé nano. Khi bién tinh vat liéu nén nay bang céc
kim loai Zn, P thi d6 tinh thé cua vat liéu bi giam xuéng.

Véi vai tro 1a xuc tac cho qua trinh este chéo hoa mot s6 m dong vat thi vat lidu tong
hop dugc & trén phai co dién tich bé mat va kich thudc 16 x5p phu hop. Bing phuong
phap hap phu-giai hap N—2, vat liéu Zn,P/AlI203 cho thay co6 dién tich bé mat 16n,
kich thudc 16 x6p phan bd rong & cac trang thai vi mao quan, mao quan trung binh va
mao quan 16n. Thanh phan nguyén t6 cua vat liéu trén duoc phan tich bang phuong
phap phan tich nguyén té EDS. Két qua 3 lan do EDS déu xap xi nhau chang to cac
kim loai Zn, P duoc phan tan déu trong vat liéu nén.

Tinh axit cua vat liéu duoc xac dinh bang phwong phap hap phu va giai hap NH3 theo
chuong trinh nhiét d6 (TPD). Két qua cho thiy vat liéu nén co tinh axit va khi bién
tinh thém kim loai, vat liéu tro thanh xuc tac c6 tinh axit manh & nhiét do thap, c6 kha
ning lam xuc tic cho nhitng qua trinh chuyén hoa cac phan ti hiru co trong diéu kién
ém diu, vi du nhu qua trinh este chéo héa dau, md dong, thuc vat.

Qua trinh etyl este hoa sur dung xuc tac Zn,P/A1203 duoc thuc hién vai hai loai mo ga
12 m& ga ta va md ga cong nghiép, hai loai md ca 1a md ca qua va md ca trim. Két qua
san pham va cac yéu t6 anh huong dén qué trinh phan ung duoc déanh gia bang hién
tuong tao nhii sau phan tng va GC-MS.

Ti l¢ etanol:dau anh hwong rat nhiéu dén sy hinh thanh cac san pham este hoa. Khi
tang luong etanol 1én s€ lam hién tugng tao nhii giam di, cac axit dugc chuyén sang
dang este mot cach triét dé hon. Luong etanol nhiéu ciing lam giam nhiét ¢6 phan tng
xubng do etanol c6 nhiét d6 so6i thap. Va ti 1¢ etanol:dau phu hop 13 15:1.

Nhiét d6 cling anh huéng dén cac phan wng phu cua qua trinh este hoa. Voi ma ga
cong nghiép, khi phan tng tién hanh ¢ nhiét do 800C thi s& xuat hién thém mot s6 san
pham déng vong khac so vé&i phan ung tién hanh & 500C do hién twong dong vong
mach Cacbon ¢ nhiét d¢ cao. Nhu vay nhiét do phan ting phu hop la 500C.



Phan tng este chéo hoa 1a moét phan ¢ng thuan nghich. Néu thoi gian phan tng qua
ngan (6 gio va 8 gid) s& gdy ra hién tuong tao nhii do cac axit béo trong md ca qua
chua dugc chuyén hét thanh dang este. Khi tang thoi gian phan tmg 1én 10 gio va 12
gid thi gdn nhu khong thiy tao nhil nita. Khi danh gia san pham phan tng & hai thoi
gian 10 gio va 12 gid bang GC-MS, c6 thé thay véi thoi gian phan tng 13 12 gio thi s&
phat hién duoc thém cac thanh phan omega-3 quan trong, do cic thanh phan nay dwogc
tach khoi nhau tét hon so véi thoi gian 10 gio.

Véi viée bude dau xac dinh duge diéu kién phan tng tdi vu 1a ti 1& etanol:dau 1a 15:1,
nhiét @6 phan tng 500C, thoi gian phan tng 12 gio, ching t6i thuc hién thém cac
phan tng etyl este hoa véi m& ga ta va md ca tram. Két qua chung cho thdy ma ga va
m& ca déu chtra cac omega 3,6 nhung trong md cé cac loai omega 3,6 nhiéu hon va
quan trong hon. Pac biét 1a EPA chi thdy xuat hién trong m& ca qua trong 4 loai m&

ma chiing t61 nghién cuau.

References

1. Man Kee Lam, Keat Teong Lee, Abdul Rahman Mohamed (2010), “Homogeneous,
heterogeneous and enzymatic catalysis for transesterification of high free fatty acid oil
(waste cooking oil) to biodiesel”, A review Biotechnology Advances, 28, pp. 500-518.
2. Sonntag (1979), “Reactions of fats and fatty acids”, Bailey's Industrial Oil and Fat
Products, 1, pp. 99.

3. L.C.P. Fortes, P.J. Baugh (2004), “Pyrolysis-GC/MS studies of vegetable oils from
Macauba fruit”, Journal of Analytical and Applied Pyrolysis, 72, pp. 103-111.

4. K.D. Maher, D.C. Bressler (2007), “Pyrolysis of triglyceride materials for the
production of renewable fuels and chemicals”, Bioresource Technology, 98, pp. 2351-
2368.

5. W. Xie, Z. Yang (2007), “Ba-ZnO catalysts for soybean oil transesterification.
Catalysis Letters”, 117, pp. 159-165.

6. Ulf Schuchardt, Ricardo Sercheli, Rogério Matheus Vargas (1997),
“Transesterification of Vegetable Oils”, A Review. J. Braz. Chem. Soc, 9, pp. 199-210.
7. Demirbas (2009), “A. Political, economic and environmental impacts of biofuels”,

A review. Applied Energy, 86, pp. 108-117.



8. A. Stanislaus, M. Absi-Halabi and K. Al-Dolama (1988), “Effect of Phosphorus on
the Acidity of y-Alumina and on the Thermal Stability of y-Alumina Supported
Nickel-Molybdenum Hydrotreating Catalysts”, Applied Catalysis, 39, pp. 239-253.

9. M. Tiittal, E. Nyka™nen, P. Soininen, L. Niinisto, M. Leskela,and R. Lappalainen
(1998), “Preparation and characterization of phosphorus-doped aluminum oxide thin
films”, Materials Research Bulletin, 33(9), pp. 1315-1323.

10. Jun Wang, Yanhong Wang, Jing Wen, Meiqing Shen, Wulin Wang (2009), “Effect
of phosphorus introduction strategy on the surface texture and structure of modified
alumina”, Microporous and Mesoporous Materials, 121, pp.208-218.

11. N. Dizge, C. Aydiner, D.Y. Imer,M. Bayramoglu, A. Tanriseven, B. Keskinler
(2009), “Biodiesel production from sunflower, soybean, and waste cooking oils by
transesterification using lipase immobilized onto a novel microporous polymer”,
Bioresource Technology , 100, pp. 1983-1991.

12. V. Sivozhelezova, D. Bruzzeseb, L. Pastorinoa, E. Pechkova, C. Nicolini (2009),
“Increase of catalytic activity of lipase towards olive oil by Langmuir-film
immobilization of lipase”, Enzyme and Microbial Technology, 44, pp. 72-76.

13. H. Habazaki, X. Zhou, K. Shimizu, P. Skeldon, G.E. Thompson, G.C. Wood
(1997), “Incorporation and mobility of zinc ions in anodic alumina films”, Thin solid
films, 292, pp. 150-155.

14. T.F. Dossin, M.-F. Reyniers, R.J. Berger, G.B. Marin (2006), “Simulation of
heterogeneously MgO-catalyzed transesterification for fine-chemical and biodiesel
industrial production”, Applied Catalysis, 67, pp. 136-148.

15. Joo Hyun Kim, Kyeong Youl Jung, Kyun Young Park, Sung Baek Cho (2010),
“Characterization of mesoporous alumina particles prepared by spray pyrolysis of
AI(NO3)2-9H20 precursor: Effect of CTAB and urea”, Microporous and Mesoporous
Materials, 128, pp.85-90.

16. Maria I.F. Macedo (2004), “Sol-Gel Synthesis of Transparent Alumina Gel and
Pure Gamma Alumina by Urea Hydrolysis of Aluminum Nitrate”, Journal of Sol-Gel
Science and Technology, 30, 135-140.

17. Joyce D’Souza, N. Nagarazu (2006), “Catalytic activity of anion-modified
zirconia, alumina and silica in the esterification of benzyl alcohol with acetic acid”,
Indian Journal of Chemical Technology, 13, pp. 605-613.

18. M.L. Guzman-Castillo, E. Lopez-Salinas, J.J. Fripiat, J. Sanchez-Valente, F.

Hernandez-Beltran, A. Rodriguez-Hernandez, va J. Navarrete-Bolafos (2003),



“Active sulfated alumina catalysts obtained by hydrothermal treatment”, Journal of
Catalysis, 220, pp. 317-325.

19. Kerstin Scheurell, Gudrun Scholz, Erhard Kemnitz (2007), “Structural study of
VOx doped aluminium fluoride and aluminium oxide catalysts”, Journal of Solid State
Chemistry, 180, pp. 749-758.

20. W.M. de Azevedo, D.D. de Carvalho, H.J. Khoury, E.A. de Vasconcelos, E.F. da
Silva Jr (2004), “Spectroscopic characteristics of doped nanoporous aluminum oxide”,
Materials Science and Engineering B, 112, pp. 171-174.

21. Donghong Yin, Liangsheng Qin, Jianfu Liu, Chengyong Li, Yong Jin (2005),
“Gold nanoparticles deposited on mesoporous alumina for epoxidation of styrene:
Effects of the surface basicity of the supports”, Journal of Molecular Catalysis A:
Chemical, 240, pp. 40-48.

22. W.M. de Azevedo, D.D. de Carvalho, E.A. de Vasconcelosb, E.F. da Silva Jr
(2004), “Photoluminescence characteristics of rare earth-doped nanoporous aluminum
oxide”, Applied Surface Science, 234, pp. 457-461.

23. Zhao Ruihong, Guo Fen, Hu Yongqi, Zhao Huangi (2006), “Self-assembly
synthesis of organized mesoporous alumina by precipitation method in aqueous
solution”, Microporous and Mesoporous Materials, 93, pp. 212-216.

24. Kevin C. Leonard, Jamie R. Genthe, Jennifer L. Sanfilippo,Walter A. Zeltner,
Marc A. Anderson (2009), “Synthesis and characterization of asymmetric
electrochemical capacitive deionization materials using nanoporous silicon dioxide
and magnesium doped aluminum oxide”, Electrochimica Acta, 54, pp. 5286-5291.

25. G. Hirata, N. Perea, M. Tejeda, J.A. Gonzalez-Ortega, J. McKittrick (2005),
“Luminescence study in Eu-doped aluminum oxide phosphors”, Optical Materials, 27,
pp. 1311-1315.

26. J.M. Garci’a-Garci’a, M.E. Pe’rez-Bernal, R.J. Ruano-Casero, V. Rives (2007),
“Chromium and yttrium-doped magnesium aluminum oxides prepared from layered
double hydroxides”, Solid State Sciences, 9, pp. 1115-1125.

27. K. Matsunaga, A. Nakamura, T. Yamamoto, Y. Ikuhar (2004), “Theoretical study
of defect structures in pure and titanium-doped alumina”, Solid State Ionics, 172, pp.
155-158.

28. Atsushi Odaka, Tomohiro Yamaguchi, Masahiro Hida, Seiichi Taruta, Kunio

Kitajima (2009), “Fabrication of submicron alumina ceramics by pulse electric current



sintering using M2+ (M = Mg, Ca, Ni)-doped alumina nanopowders”, Ceramics
International, 35, pp. 1845-1850.

29. A. Bataille, A. Addad, J. Crampon, R. Duclos (2005), “Deformation behaviour of
iron-doped alumina”, Journal of the European Ceramic Society, 25, pp. 857-862.

30. T. Hern"andez, C. Bautista, P. Mart"in (2005), “Synthesis and thermal evolution of
Mn-doped alumina nanoparticles by homogeneous precipitation with urea”, Materials
Chemistry and Physics, 92, pp. 366—372.

31. Takashi Oikawa, Yoichi Masui, Tsunehiro Tanaka, Yoshiki Chujo, Makoto Onaka
(2007), “Lewis acid-modified mesoporous alumina: A new catalyst carrier for
methyltrioxorhenium in metathesis of olefins bearing functional groups”, Journal of
Organometallic Chemistry, 692, pp. 554-561.

32. Tian-Dan Chen, Lin Wang, Hang-Rong Chen, Jian-Lin Shi (2001), “Synthesis and
microstructure of boron-doped alumina membranes prepared by the sol—gel method”,
Materials Letters, 50, pp. 353-357.

33. J. Aguado, J.M. Escola, M.C. Castro, B. Paredes (2005), “Sol-gel synthesis of
mesostructured y-alumina templated by cationic surfactants”, Microporous and
Mesoporous Materials, 83, pp.181-192.

34. Tien-syh Yang, Tsong-huei Chang, Chuin-tih Yeh (1997), “Acidities of sulfate
species formed on a superacid of sulfated alumina”, Journal of Molecular
Catalysis A: Chemical, 115, pp.339-346.

35. E. Lotero, Y. Liu, D.E. Lopez, K. Suwannakarn, D.A. Bruce, J.G. Goodwin (2005),
“Synthesis of biodiesel via acid catalysis. Industrial & Engineering”, Chemistry
Research, 44, pp.5353-5363.

36. Z. Helwani, M.R. Othman, N. Aziz, W.J.N. Fernando, J. Kim (2009),
“Technologies for production of biodiesel focusing on green catalytic techniques”, A
review. Fuel Processing Technology, 90(12), pp.1502-1514.

37. J. Aguado, J.M. Escola, M.C. Castro (2010), “Influence of the thermal treatment
upon the textural properties of sol-gel mesoporous c-alumina synthesized with

cationic surfactants”, Microporous and Mesoporous Materials, 128, pp.48-55.



