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ABSTRACT

Biodiezel have been investigated and used as an alternative fuel for replacing traditional
diesel. There were some initial researches of biodiesel synthesis in Vietnam. This article presents
the results of our investigation by the new method, transesterification in supercritical etanol

environment.
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- DAT VAN DE

Biodiezel 1a loai nhién liéu thay th€ diezel
¢6 nguén gbc sinh hoc, duge san xudt nho qué
trinh este hod chéo clia dau thuc vat hoac md
dong vat véi rugu. Qud trinh san xuét biodiezel
truyén thong, sir dung xic téc bazo dong thé [1 -
5] doi héi nguyén liéu phai c6 ham lugng nuée
va axit béo tu do thdp, déng thoi, qué trinh tiéu
ton nhiéu thoi gian va nang luong do diu thuc
vat khong tan trong rugu va san phim clia qud
trinh can phai lam sach khoi céc tap chat. Vi 1y
do d6, gid thanh cta biodiezel thuong cao hon
gid thanh nhién liéu diezel [6]. Ngoai ra, san
pham phu c6 gid tri cao 1a glyxerin khong sach
do ¢6 14n nhiéu tap chat tir qua trinh téng hop.

Qud trinh t6ng hop biodiezel trong diéu kién
siéu t6i han clia metanol khic phuc duoc hau hét
cdc nhuoc diém trén [7]. O diéu kién thudng,
ruou khong tan trong dau thuc vat nhung & trang
thai siéu t6i han, tuy thudc vao dp suit va nhiét
do ma lién két hydro lién phan t gitta cic phan
tr metanol cling nhu do phan cuc ctia ching bi
yéu di cho phép dau thuc vat hoa tan mot phan
hoédc hoan toan vao metanol. Liic nay, metanol
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trd thanh mot monome tu do truc ti€p tic dung
lén nguyén tr cacbon ctia nhém cacbonyl cua
triglyxerit dé thuc hién phan ting este hoa chéo
nén thoi gian phan tng rat ngan [8]. Nudc va axit
béo tu do 1a cic tdc nhan cé hai trong phuong
phép xiic tic truyén théng nhung trong phuong
phap siéu t6i han ching la cdc tic nhan anh
hudng tich cuc dén thoi gian phan tng va hiéu
suét biodiezel. Phuong phidp méi nay cho hiéu
sudt biodiezel cao hon dong thoi qud trinh xur ly
san phdm don gian hon va dac biét glyxerin thu
dugc ¢6 do tinh khiét cao hon rat nhiéu so véi
phuong phap truyén thong [9].

Tuy nhién, dé qud trinh tr& nén than thién
v6i moi trudng hon nita, hién nay ngudi ta dang
c6 xu huéng st dung tac nhan chuyén este héa
la etanol thay cho metanol. Nhu vay, qué trinh
st dung 100% nguyén liéu cé ngudn goc tu
nhién. Trong cong trinh truge [10], ching t6i da
cong bo cac két qua nghién ctu lién quan dén
qué trinh diéu trinh biodiezel bang phuong phép
siéu t6i han cia metanol. Trong bai bdo nay,
chiing t6i tién hanh khao sat mot s6 yéu t6 anh
hudng dén phan tng este hod chéo dau thuc vat
véi tic nhan etanol & diéu kién siéu tGi han cla



etanol. Ngoai ra, dé so sdnh ching toi ciing tién
hanh phan ting este héa chéo ddu dira véi etanol
& diéu kién thudng c6 st dung xic tdc dong thé.

IT - THUC NGHIEM

Nguyén liéu dau dira tinh luyén dugc cung
cip boi Cong ty dau Tuong An. Etanol va céac
ho4 chat khac dugc cung cép béi Sigma Aldrich.
Sén phdm phan ting duoc phan tich trén sac ki
long hiéu nang cao HPLC 1200 Agilent. Qua
trinh este hod chéo véi tic nhan etanol st dung
xtic tdc dong thé duoc ti€n hanh nhu di mo ta
trong tai liéu [11].

Qua trinh este hod chéo trong moi truong
siéu tGi han duoc ti€n hanh trong thiét bi phan

ung chiu dp ¢ 200 bars va 300°C (céc gia tri tGi
han cta etanol 1la Pc = 61,47 bars, Tc =
240,9°C). Sau khi két thic phan tng, 1am nguoi
nhanh thiét bi va thu héi hdn hop phan tng dé
phan tich.

III - KET QUA VA THAO LUAN

Khi tién hanh qua trinh este hod chéo trong
moi trudng siéu t6i han, dé xdc dinh chinh xac
lugng chat phan tng trong thiét bi phan ung
nhim bdo dam céc gid tri nhiét do va dp sudt
clia hé dat t6i cdc gia tri t6i han néu trén (diéu
kién dang tich), chiing toi da st dung mo hinh
nhiét dong SRK dé tinh todn. Bang 1 dua ra
thanh phan hén hop phan dng tai céc ty 1&
EtOH/d4u khéc nhau véi thé tich.

Bdng I: Thanh phan hén hgp phén tng tai céc ty 1&¢ EtOH/dau khéc nhau
(trong su c6 mat clia 5% khai lugng nudc so vé6i dau) thiét bi phan tng la 4,5 cm’

Ty 1é mol EtOH/dau EtOH, g Dau dira, g H,0, g
10/1 0,975 1,395 0,049
15/1 1,082 1,031 0,054
20/1 1,139 0,815 0,057
25/1 1,180 0,675 0,059
30/1 1,209 0,576 0,060
40/1 1,247 0,446 0,062

Ngoai ra, dé so sanh, phé HPLC ctia mau dau dita nguyén liéu da dugc xéc dinh (hinh 1).
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Hinh I: Sic ky d6 cta nguyén liéu dau dira

1. Anh huéng cia ty 1é mol EtOH/dau

Ty 1é mol EtOH/d4au 1a mot trong nhiing
thong s6 quan trong anh huéng dén phan ung

chuyén este vi né lam chuyén dich can bing vé
phia tao san pham.

Tuy nhién, ty 1&¢ mol qua cao doi hoi thiét bi
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c6 thé tich 16n, qud trinh tdch pha khé khan hon
va hiéu qua qué trinh giam di. Trong cong trinh
nay, ching toi ti€n hanh khao sit ty 1& mol
EtOH/d4u tang tir 10 - 40 trong diéu kién c¢6 mat
5% nuéc & nhiét do phan tng 300°C véi thoi
gian phan tng 1a 2 gio. K&t qua phan tich san
pham duoc trinh bay trong hinh 1. Tir c4c sic ky
d6 nhan thay khi ty 1&¢ mol EtOH/d4u = 10/1 da
c6 su giam dang ké cudng do céc pic triglyxerit
cta dau dira. Khi ty 1¢ mol EtOH/d4u tang tir
15/1 dén 25/1, do chuyén hoa tang lén thé hién
qua viéc cdc pic cua triglyxerit giam dan dén lic
khong xuat hién trén sac ky d6. Vuot qua gia tri
25/1 anh hudng cta ty 1é EtOH/ddu tr& nén
khong dang ké. Do ty l¢ EtOH/d4u quyét dinh
dén cong suat cua thiét bi déng thoi, qué trinh
thuc nghiém da chiing t6 rang khi ty 1€ nay tang
lén, qua trinh phan tich pha tr&é nén khé khan
hon nén chidng toi chon ty 1€ t6i wu 1a 25/1.

mau
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T Ie EtOH/ddu = 10/1 o

T§ le EtOH/ddu = 15/1

2. Anh huéng ciia ham luong nude

Qué trinh khao sit anh hudng cta ham
lugng nudc dugc tién hanh & ty 1¢ EtOH/dau =
25/1 v6i thoi gian phan Gng 1a 2 gi®, nhiét do
300°C. Cac két qua nghién ciu dugc trinh bay
trén hinh 2 va 3. Cic két qua thuc nghiém cho
thady su ¢6 mat ctia nuéc da c6 anh hudng tich
cuc cho qué trinh este héa chéo & diéu kién siéu
t6i han cta etanol. O cing diéu kién phan tng,
trong su ¢4 mat cta nudc, hau hét triglyxerit
duoc chuyén héa thanh sian phiam trong khi
khong ¢6 mat nudc, van con thdy nhiéu pic cua
triglyxerit 6 mit trén sic ky d6. Su c6 mit cla
nudc trong nguyén liéu da ting cudng phan tng
thuy phan cac triglyxerit tao thanh cac axit béo
ma cic axit béo nay sau dé lai tham gia vao
phan ung este hoa tao ra cdc metyleste tuong
ung.

g

T§ le EtOH/ddu = 40/1
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Hinh I: Céc sic ky d6 ctia san phdm & cdc ty 1é mol EtOH/d4u khac nhau



3. Anh huéng cia thoi gian phan tng

Qua4 trinh khdo sit anh hudng clia thoi gian phan ting lén hiéu suat metyl este clia san phim
dugc thuc hién trong diéu kién c¢6 mit 5% trong luong nudc, ty 16 EtOH/d4u bang 25/1, nhiét do

phan tng 1a 300°C.
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Hinh 2: Mau san pham phan tng
(c6 mat 5% nudce)
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Hinh 3: Mau san pham phén tng (khong c6 mat nudc)
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Hinh 4: Sic ky d6 cua san phdm & cdc thoi gian phan tGng khac nhau

Hinh 4 la cdc sic ky do cta san pham phan
ting & cdc thoi gian phan ting khac nhau. Sau 30
phiit du tién, phan Gng xay ra khong déng ké,
cdc pic chinh trong nguyén liéu van con xuét
hién trén sic ki d6 v6i cuong do kha 16n. Tang
thoi gian phéan tng, do chuyén héa tang lén va
sau 150 phit do chuyén héa dat gid tri cuc dai.
Tai thoi gian nay, khong con thdy su xuét hién

ctia cdc pic dac trung cho triglyxerit trong
nguyén liéu nita.

4. So sanh hai phuong phip san xuat
biodiezel

Qud trinh este héa chéo ddu dira bang tdc
nhan metanol ti€n hanh ¢ nhiét do thudng st
dung xiic tdc dong thé KOH cho do chuyén héa
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hoan toan sau tir 90 dén 120 phit phan ung. Khi
thay th€ metanol bang etanol, qud trinh phéan
ttng dién ra khé khan hon rét nhiéu. Cac két qua
nghién ctu cho thdy khi sir dung xtc tic kiém
KOH, sau 8 gi0o, vin con thdy pic cua
triglyxerit. Kéo dai thoi gian phan ung, do
chuyén héa khong hé thay déi. Trong trudng
hop st dung xic tic axit H,SO,, kha nang
chuyén héa tot hon nhitng cin kéo dai thoi gian
phan tng dén 96 gid dé thu dugc do chuyén héa
cao (khong dua ra sic ky do & day). Sir dung
phuong phdp siéu tGi han cua etanol, chi sau 150
phiit phan ting, c6 thé thu dugc do chuyén héa
hoan toan ctia diu dira. Ngoai ra, viéc st dung
phuong phép truyén thong doi hoi qua trinh tinh
ché san phdm rat phic tap. Phuong phdp siéu t6i
han bd qua duoc hdu hét cdc cong doan nay
ngoai trlr cong doan thu héi rugu du. Ngoai ra,
glyxerin thu dugc tr qué trinh siéu t6i han cé
mau sang, trong sudt, do sach cao, khong bi
nhiém bin nén khong cin qué trinh tinh ché
phc tap.

IV - KET LUAN

Chiing t6i da ti€n hanh nghién ctru qua trinh
este héa chéo dau dira v6i etanol trong moi
truong siéu téi han va so sanh véi qud trinh
truyén thong st dung xtc tac dong thé. Két qua
cho thdy phuong phép siéu t6i han c6 nhiéu uu
diém, vi du su c6 mat ctia nudc khong lam anh
huéng dén phan ting, san phdm thu duoc cé do
tinh khiét cao tranh dugc qua trinh tinh ché phiic
tap. Thém vao d6, qué trinh rét than thién véi
moi trudng vi st dung 100% nguyén liéu c6
ngudn goc sinh hoc. Cic diéu kién thich hop dé
tién hanh tdng hop trong phong thi nghiém da
duoc ching t6i khao sat 1a: nhiét do 300°C, ap
suat 200 atm, thdi gian phan ung 150 phdt, ty 1&
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mol EtOH/dau = 25/1, ¢6 mat 5% khdi lugng
nudc so véi dau.
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