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ABSTRACT

Finding cheap raw materials and efficient method to synthesize fatty acid
methyl ester (FAME, well known as biodiesel), are being increasingly
interested. Therefore, this study showed the possibility of using sugarcane
bagasse hydrolysate to culture Yarrowia lipolytica Polg for producing
lipid in order to synthesize FAME. Moreover, the subcritical method was
used to convert the lipid into FAME. Affecting factors such as
temperature, time, methanol content, water content and catalyst
concentration were investigated. The results showed that these factors
significantly affected the conversion of lipid into FAME. Optimal
conditions for the reaction were 175°C, 4 hours, 1:25 g/g of
lipid:methanol, and 1:0.05 g/g of lipid: H>O, corresponding to the
conversion of 90.15% lipid into FAME.

TOM TAT

Viéc tim ra ngu(;n nguyén liéu ré tién va phuwong phap téng hop hiéu qua
Jatty acid methyl ester (FAME, con goi la diesel sinh hoc) ngay cang dugc
chii trong vi thé ‘nghién ciru ndy trinh bay kha nang si dung ba mia thiy
phan dé nuéi cay nam men Yarrowia lipolytica Polg san xudt chat béo
nham sir dung dé tong hop FAME. Phirong phdp can t6i han dwoc sir dung
aé chuyén héa cht béo tir Y. lipolytica Polg thanh FAME. Cdc yéu t6 dnh
huong dén do chuyen hoa nhu nhiét do, thoi gian, ham lwong methanol,
ham lwong nuoc va nong ¢ xiic tac dwoc tién hanh khao sat. Két qud cho
thdy rang cdc yeu 16 ndy anh hieong ding ké dén dg chuyen héa chdt béo
thanh FAME. Diéu kién thich hop cho phdn img tong hop la nhiét do
175°C, thoi gian 4 gio, ti 1é chdt béo: methanol 1:25 g/g, va ti ¢ chdt béo:
H,0 1:0.05 g/g twong iing vdi @6 chuyén héa FAME la 90.15%.

1 GIOI THIEU

ngay cang 0 nhlem Vian d& nay da gy tac dong rat

Hién nay, thé gi6i dang phai d6i mat voi van dé
khing hoang vé an ninh nang lugng do trir luong
dau mo dang dan dan can kiét, gia xang du lién
tuc tang. Song song d6, anh hudng cua bién d6i khi
hau do khi thai tir dau mo ldy tir nguyén liéu hoa
thach nhu xang va diesel da lam cho méi truong
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xau dén doi song va strc khoe con ngudi (Dufey,
20006).

Viéc nghién ciru phét trién nhién liéu sinh hoc
tir nguon sinh kh6i mang lai nhiéu loi ich nhu giam
thiéu sy phu thudc vao dau mo, giam thiéu 6
nhiém, nguyén liéu dé san xuat nhién liéu sinh hoc
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(vi du nhu diesel sinh hoc) khong chita cac chat
doc hai, lam giam mot s chat giy 6 nhidm moi
truong nhu luu huynh, carbon monoxide,
polyaromatic va khéi trong qua trinh d6t chay. Mt
khac, nhién liéu sinh hoc ¢6 téc d6 phan huy sinh
hoc nhanh hon so véi nhién liéu héa thach khi chon
trong dat (Balat, 2007; Dufey, 2006).

Céc nha khoa hoc khip thé giéi da nghién ctru
sir dung rit nhiéu nguyén liéu khac nhau trong viéc
san xuat biodiesel tuy nhién con gip nhiéu bat cép.
Ching han, dung nguyén liéu tir thuc vat nhu dau
hat cai, dau hat hudng duong, diu dau nanh, dau
co, va m& dong vat thi gia cla cac san phém
biodiesel thuong mai rit cao so véi diesel truyén
thdng. Do chi phi cao ctia nguyén lidu tho, ude tinh
chiém 70-80% (Haas M. J., 2006; Chen X., 2009)
gi4 thanh cua biodiesel. Hon thé nita viéc sir dung
cac loai dau thyuc vat lam giam dién tich dét canh
tac clia cdy nong nghiép truyén thdng, anh huong
dang ké dén van dé an ninh lwong thuc, gia thuc
phim ting cao va nguy co thiéu cac loai dau
an duoc.

St dung m& dong vat, dau da qua st dung va
dau tir cac loai thuc vat khong dn dugc co thé 1am
giam gia thanh cua biodiesel. Tuy nhién, ngudn
cung cap cac loai dau nay khéng dap ung du nhu
cau san xuat cia nhién liéu sinh hoc (Huang C.,
2012).

Dau vi sinh vét hay dau don bao (single cell oil,
SCO) dang thu hit sy quan tim cua thé gidi
(Mulugetta, 2009; Nicaud, 2012). Nhitng nghién
ctru cho thiy cac vi sinh vét cho dau co kha ning
tich lity chét béo ndi bao tir su trao ddi chit cua cac
ngudn carbon khac nhau va ham luong chat béo
tich lity co thé 1én dén khoang 87% trong lugng
kho. Vi vdy, dau don bao dugc danh gia la mot
trong nhimg ngudn nguyén lidu tiém ning va hira
hen dé san xuét ra biodiesel. Ngoai ra, viéc st dung
dau don bao dé san xuit biodiesel con c6 mot sd
thuan loi so voi viée st dung cac ngudn nguyén
liéu khac nhu khong bi d4nh hudng theo mua hay
thoi tiét, co thanh phan cta (_:héit béo tuong tu nhu
cac loai dau an dugc, co thé duoc san xuit (nudi
cy) tir nhleu nguon nguyén liéu khac nhau v6i thoi
gian san xuit ngin, dé dang mé rong ra quy mod
cong nghiép (Shahidi, 2005).

Nam men Y. lipolytica Polg c6 kha ning tich
liiy ham lugng chét béo cao, thudng duge tim thiy
trong mdi truong gidu cac chat nén ky nudc
(hydrophobic substrate, HS). Ching phat trién
nhitng co ché phirc tap cho viéc sir dung hiéu qua
nhiing chit nén khac nhau nhur 1a nguén carbon cho
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qué trinh sinh trudng. Chat béo trung tinh thu duoc
tir Y. lipolytica Polg 1a ngudn nguyén lidu tiém
ning dé chuyén hoa thanh biodiesel vi chiing chira
mot luong 16n cac acid béo ty do. Tuy nhién, cht
béo tir nAm men cho dau chi c6 thé canh tranh véi
céc ngudn chat béo thuong mai khac néu duoc san
xudt tir nguyén liéu ré hon ngudn truyén théng.
Gén day, dang c6 khuynh huéng tén dung cac
nguon phé phim néng nghiép (rom, ra) nhu la
ngudn carbon trong qua trinh nudi cay vi sinh dé
san xuat chat béo, mic du vy nhiing cong trinh
nghién ctru van dang con rat han ché.

Thanh phan hoéa hoc chu yéu cua biodiesel
(diesel sinh hoc) la methyl ester cua cac acid béo.
Biodiesel dwoc san xuét tir qua trinh chuyén hoa
ester gilta cac glyceride (mono-, di, tri-glyceride)
hodc qua trinh ester hoa cua céac acid béo tu do co
trong dau thyc vat md dong vat dudi su xuc tic ctia
acid hodac base (Balat, 2007). Tuy nhién, cac loai
xuc tac hién nay thudng gdp phai nhiing kho khan
nhu: xuc tac dong thé dang base giy ra phan tmg
xa phong hoa néu nguyen liéu chira acid béo tu do
dan dén han ché trong viéc chon lya ngudn nguyén
liéu. Xuc tac di thé bi han ché boi kha nang tiép
xuc pha v6i nguyén lidu, chi phi san xuit xuc tac
va tudi tho cua xuc tac cling lam ting gia thanh cia
san pham, xuc tac sau khi sir dung thuong khé xir
ly din dén nhimg anh huong cho moi truong
(Thanh, 2013). Dé khic phuc nhiing bét loi trén,
mot phuong phap méi da dugc nghién cuu va budc
dau dat duoc nhimg thanh cong trong viéc khic
phuc nhimg khuyét diém cta xtc tac, chinh 1a tién
hanh phan tng transester hoa & diéu kién can t6i
han. Muc tiéu cia nghién cru nay la tim ra diéu
kién thich hop cho phan (g tao thanh biodiesel tur
chét béo ctia nAm men Yarrowia lipolytica Polg ¢
diéu kién can t6i han. V&i wu diém khong can su
dung xuc tac va ¢ diéu kién can t6i han thi kha
nang tiép xuc pha gilta dau va methanol s€ tré nén
thuan lgi hon gop phan l1am ting hiéu suat chuyén
hoa, tir d6 dé xuat phuong phap méi san xuét diesel
sinh hoc theo quy m6 cong nghiép.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu va héa chit

Bi mia duoc cung cap tir cac nha may che bién
duong, sau d6 duoc rira sach bang nudc, say kho ¢
50°C trong khoang thoi gian 24 gio. Sau khi sdy,
ba mia dugc xay nhé dat kich thudc khoang 0.71
mm va duge bao quan & 4°C dé sir dung.

Ndm men Y. lipolytica Polg tur cong ty
YEASTERN Biotech Co. Ltd., dugc cung cap bdi
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phong thi nghiém Ky thuat Sinh hoc, Pai hoc Khoa
hoc Cong nghé Quoc gia Bai Loan.

Hoéa chit dung trong qué trinh nudi cdy nim
men dugc cung cip boi cac cong ty khac nhau nhu
yeast extract, peptone (Bacto, Phap), D-glucose
(Merck, buc) va agar, urea (Acros Organics,
USA). Cac héa chit khac nhu H.SO4 98% (TQ),
Ca(OH), (TQ), 3,5-dinitrosalicylic acid (DNS,
Merck, Puc), hexane (Merck, Puc), va methanol
(TQ) tudn tw dugc st dung thily phan b mia, khir

Chét béo tir
Y.lipolytica PolG

Phdi tron
methanol

Chét béo,
methanol va nudc

s

[ Hon hop san pham ]

Phén trng
tong hop
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ddc, phan tich, trich ly va téng hop FAME.
2.2 Thuc nghiém

Tét ca thi nghiém duogc thuc hién tai phong thi
nghiém Hoéa hitu co, Khoa Cong nghé, Truong DPai
hoc Can Tho. Nghién ciru duge tién hanh hai budc
dugc trinh bay tom tit qua

Hinh 1: (i) nudi cdy va thu chat béo tir ndm
men; (ii) chuyén hoa chat béo thanh biodiesel bang
phuong phap can téi han.

- Khdo sat ham lugng methanol

Khao sat nhiét do
Khao sat thoi gian

- Khao sat ham lugng nuéce

- C6 quay é&p suat kém
- Hoatan hon hop con lai

bang hexane
| ey | [ | Phephina
bén dudi
Biodiesel, FFA,
acylglycerides va
thanh phan khac

Hinh 1: So dé téng hop biodiesel
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Hinh 2: So' d6 thiét bi phan irng: (1) nguon nito, (2) van khi, (3) buong phan tng, (4) dién tré gia
nhiét, (5) khuay tir, (6) van an toan, (P) 4p ké, va (T) nhiét ké

Sau khi nuéi cdy sinh khdi duoc ly tim va siy &
50°C dén khéi luong khong d6i va duoc trir &
4°C. Sinh khdi sau d6 dugc trich ly bang phwong
phép Soxhlet v&i hon hop hexane: methanol ti 16 2:
1 (v/v) trong 6 gio. Hon hop dugc co quay bang
thiét bi Model R205 (Buchi, Thuy si) nham loai bo
dung moéi dé thu chét béo.

Biodiesel dugc tong hop tir chit béo bing
phuong phap dung méi cin t6i han, sir dung thiét
bi dwoc md ta trong Hinh 2. Cac yéu t§ anh huong
dén d6 chuyén hoa chét béo thanh biodiesel nhu
nhiét d9, thoi gian, ti 1& chit béo:methanol, ti 1&
chit béo:nude va ham lugng xtc tac dugc tién
hanh khao sat. Sau khi phan tmg hon hop dugc lam
ngudi, phan tach va tién hanh phan tich danh gia va
xac dinh d6 chuyén hoéa.

2.3 Phuwong phap phan tich

2.3.1 Xdc dinh ham heong nam men

Su phat trién ciia té bao Y. lipolytica Polg dugce
xé4c dinh bang phép do mat d6 quang ctia cac mau
pha loang ¢ bude song 600 nm boi may quang pho
hong ngoai UV/VIS Cary 50 (Varian, My) va a6i
chiéu két qua véi duong cong chudn dugc xay
dung tir sinh khéi cua t& bao. Trong do, sinh khoi
dugc thu hoach bang phuong phéap ly tim va khdi
lugng cua nd dugc xac dinh bé'mg cach do trong
luong sau khi siy kho dén khéi luong khong doi.

2.3.2  Xdc dinh nong do dwong tong

Nong do duong tong trong san pham thiy phan
duogc xac dinh theo phuong phap DNS (Miller
1959; Marsden, Gray et al., 1982) dya trén phan
(g tao mau giita DNS va dudng khir. 3 mL thude
thar DNS duoc thém vao 1 mL mau thiy phan da
pha lodng trong 6ng nghiém dugc boc gidy nhom
dé tranh DNS phan hay boi anh sang. Hon hop
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dugc nung néng dén 90°C trong 15 phut trong bé
diéu nhiét. Sau d6 duoc lam ngudi trong mot chau
nuée mat dén nhiét do phong, mat do quang cua
mau duoc ghi nhan bing may quang phd UV-VIS
¢ budc soéng 575 nm. Két qua dugc tinh toan dua
trén dudng cong chuin cua D-glucose. Thanh phan
duong D-glucose, D-xylose and L-arabinose va cac
chit rc ché dugc phan tich bang HPLC véi
detector ELSD va ¢t Zorbax NH,.

2.3.3  Pdnh gid thanh phan héa hoc biodiesel

Nguyén liéu va san pham phan tmg duoc phan
tich dinh tinh va dinh lugng dua trén may sdc ki
khi GC2010 Plus (Shimadzu, Japan) dugc trang bi
dau do FID va cot phan tach B-SHT (dai 15 m,
duong kinh 0.32 mm va bé day 16p film 0.1 mm,
Agilent, Palo Alto, California). Nhiét d6 budng
tiém va cam bién dwoc cai dat 370°C. Chuong
trinh nhiét dugc cai dat bat dau tir 80°C tang dén
365°C vé6i toc dd 15°/phut va giir trong 5 phut.
Téng thoi gian phan tich 1a 23 phat. Khi nito dugc
sir dung 1a khi mang véi van toc 30 cm/s & 80°C.
Phan tich s6 liéu duge thuc hién dya trén phﬁn mén
“GC Solution, Shimadzu, phién ban 2.4”.

2.3.4 Phwong phdp phan tich thong ké

Tt ci céc thi nghiém duoc lap lai 3 lan va ghi
nhén gia tri trung bmh Céc s0 liéu thuc nghiém
dugc xtr ly bang phan mém Excel (Microsoft Excel
2010, Micro~soft, My) dé xac dinh gia tri trung binh
va sai sO ngau nhién.

3 KET QUA VA THAO LUAN

3.1 Ham lwong va thanh phin dwong thu
dugc khi thiy phan ba mia

S‘au lghi rira sach va séy kho ba mia duoc
nghién d¢ dat kich thudc trung binh khoang 0.71
mm. Bd mia sau d6 dugc tién hanh thiy phan bang



Tap chi Khoa hoc Truong Pai hoc Can Tho

acid H2SO4 3%, & nhiét do 90°C trong 6 gio voi ti
1& ba mia/dung dich acid 1a 1:25 (g/mL). Dung dich
cua ba mia sau khi thuy phan la hé huyén phii gdm
dung dich 16ng va ba ran. Hon hop sau d6 s& duoc
loc chan khong dé loai bo ba ran. Dung dich thu
dugc goi 1a dung dich bi mia thiy phan. Nong do
duong tong cua dung dich bi mia thuy phan dugc
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xac dinh bang phwong phap DNS va két qua la
30 g/L. Thanh phan cac duong khu chi yéu
trong dung dich thuy phan dwoc xac dinh bang sic
ky 1ong hiéu ning cao va két qua duogc trinh bay
trong Bang 1. Sau khi khir doc bang phuong phap
v6i hoa nong do duong tuy c6 giam nhung khong
dang ké.

Bang 1: Thanh phin dung dich b mia thiiy phan truéc va sau khi khir dgc

Nong dd (g/L)
Duong téng Xylose Arabinose Glucose HMF Furfural
Khéng khirdoc 28.79+£0.95  17.36+0.75 3.52+0.28 6.84+047 0.92£0.02  0.15+£0.01
Khur doc 2654091  16.52+0.69 3.58+0.25 593+0.41 0.39+0.01 0.08+ 0.00

3.2 Chit béo thu dwoc tir té bao nAm men

N4m men tr mdi truong YPDA duoc tién
nudi cdy so bo trong méi trudng gdbm D-glucose
(20 g/1), peptone 10 (g/1), yeast extract 10 (g/l) ¢
nhiét do 26C trong tu nudi cay vi sinh JSSR
1000C véi toc o lac 160 vong/phut, trong 24 gio.
Nam men tién nudi cay trong mdi truong chuin
tlep tuc dugc nhan rong trong moi truong ba mia
thity phan (dwgc khir doc va bo sung thém 5g/L
pepton, 5g/L yeast extract) voi ty 18 thé tich 1:10.
Qua trinh 1én men dugc tién hanh trong cac binh
tam giac 500 ml v&i thé tich nuéi cdy 1a 250 mL,
nhiét d6 26°C va toc do lic 160 vong/phit. Sau 4
ngay nudi cdy sinh khdi thu duoc véi ham lwong
13.67 g/L trong d6 chat béo chiém 46.48%

Thanh phan chit béo thu duoc tir sinh khbi ndm
men nudi cdy trong moi trudng ba mia dwoc xac
dinh bang phuong phap sic ky khi. Chat béo tho
thu duoc sau khi trich ly ndm nem bang dung moi
s€ dugc xu 1y dé loai bo cac sap va gum. Viéc loai
b6 céc sap va gum bén canh gitp han ché sy anh
huéng clia cc thanh phan nay trong qua trinh phan
tich ngoai ra con gitip bao vé cot sic ky. Cac sdp va
gum s& duoc loai trir dya trén phuwong phap két toa
trong acetone lanh. Két qua tinh toan cho thay ring
thanh phan chét béo tho thu dugc bao gom 51.45
wt.% céc chit béo phan cyc (gum, chu yeu la cac
phospholipid- thanh phin co ban cdu tao nén mang
té bao nidm men), 5.80 wt.% sap va phan con lai
42.85 wt.% la cac chit béo trung tinh. Chét béo
trung tinh nay dwoc dem phan tich sic ki khi va két
qua dugc trinh bay trong Bang 2. Trong do,
82.53% cuia chét béo trung tinh 1a cac acid béo &
dang tu do. Phan con lai 1a céc monoglyceride
(8.09%), diglyceride (2.10%); triglyceride (1.90%)
va cac thanh phﬁn khéc (5.32%).
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Bang 2: Thanh phén co ban ciia diu (chit béo)
da loai wax va gum

Thanh phin % khoi lwong
Acid béo tu do (FFA) 82.53+0.99
Monoglycerides (MAG) 8.09 £0.58
Diglycerides (DAG) 2.10+£0.27
Triglycerides (TAG) 1.90 +£0.50
Thanh phan khac 532+ 1.05

CAu tric mach carbon ciu tao nén céac acid béo
tu do ciing nhu céc glyceride ciing dugc phan tich
bang sic ky khi. S4 liéu duoc tinh toan va trinh bay
trong Bang 3 cho thay acid oleic (C18:1) va acid
palmitic (C16:0) lan luot chiém 35.54% va
26.94%. C6 thé noi day 1a thanh phan co ban trong
chat béo cta ndm men Y. lipolytica. Tiép theo 1a
acid stearic (10.83%); palmitoleic acid (9.88%);
arachidic acid (9.54%); eicosenoic acid (4.87%) va
mot s thanh phin vi luong khac. Vi thanh phan
mach carbon phéan b tir C16 dén C20 va trén 97%
cac acid béo c6 cdu truc mach carbon 1a bdo hoa
hay chtra mot ndi doi. Tir diéu nay cé thé két luan
rang nguodn chit béo trung tinh trong ndm men la
mot trong nhitng ngudn chat béo 1y tudng cho san
xuét diesel sinh hoc.

Bang 3: Thanh phan mach carbon cau tric nén
chat béo ctia nam men

Thanh phén % khoi lwong
Acid Palmitic C16:0 26.94 +0.86
Acid Palmitoleic C16:1 9.88 £0.22
Acid Stearic C18:0 10.83 £0.24
Acid Oleic C18:1 35.54+£0.15
Acid Arachidic C20:0 9.54 + 0.64
Acid Eicosenoic C20:1 4.87+0.39
Thanh phan khac 2.40+0.23
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33 Anh huéng cia nhiét df 1en hi¢u suét
chuyén hoa chat béo thanh FAME

Dé khao sat hiéu sudt chuyén hoa chét béo
thanh FAME, nhiét do phan ung duoc thay doi tir
150-200°C, thoi gian phan tng 1a 2 gio, ti 16 chat
béo:nude 1a 1:0.05 g/g, va ti 1& chat béo:methanol
la 1:30 g/g. Két qua dugc trinh bay trong Bang 4 va
cho thdy rang hiéu suit chuyén hoa FAME c6 xu
hudng ting theo nhiét do va dat gia tri cao nhét &
nhiét 6 175°C. O nhiét d6 thip hon 150°C tao ap
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suat phan tmg thap (1.57 MPa) nén cac ciu tu
trong hdon hop chwa duge tiép xtc tot v6i nhau, vi
vay hiéu sudt tao thanh FAME con thép. Tuy
nhién, khi ting nhiét d6 1én 200°C, chuyén dong
clia cac thanh phéan trong hdn hop tré nén hdn loan
hon, glycerol vira tao thanh c6 thé hoa tan lam
giam luong tac chat methanol, thic day phan tmg
theo chiéu nghich. Ngoai ra, & nhiét d§ 200°C hén
hop ¢6 the phén huy tao ra mot sO hop chat khong
mong mudn. Do do, hiéu suit chuyén héa chét béo
FAME 6 200°C c6 xu huéng gidm.

Bang 4: Thanh phén hén hop sau khi phan ng & cac nhiét dd khac nhau

Nhiét dd  Ap suit twong Thanh phin (dién tich peak, %)
phan tng wng, MPa FFA FAME MAG DAG TAG T.phan khic
150°C 1.57 48.06 355 7.6 3.1 23 3.44
165°C 1.57 44.37 41.5 7.09 2.43 2.64 1.97
175°C 2.94 10.07 79.37 3.22 2.17 1.78 3.39
200°C 3.92 26.66 65.52 - - - 7.82
3.4 Anh hwéng ciia ham lwgng methanol str dung luong methanol cao kha cao. HI¢u suét

1én hi¢u suit chuyén héa chit béo thanh FAME

Anh huéng ciia ham lugng methanol dén hiéu
sudt chuyén héa FAME duoc tién hanh khao sat
VGi cac ti 16 chat béo:methanol, thay ddi tir 1:10
dén 1:40 g/g, twong tmg v6i didu kién ti 1& chat
béo: nudc 1a 1:0.05 g/g, nhiét d6 175°C, va thoi
gian phan tng 1a 4 gid. Két qua khao sat dugc trinh
bay trong Bang 5 va cho thy ring dé tiang hiéu
suat chuyén hoa chat béo thanh biodiesel can phai

chuyén hoa ting khi ting ham lwong methanol.
Hon 87% chat béo dugc chuyén sang FAME khi ti
16 1a 1:25 g/g. Két qua nay ciing phu hop voi
nghién ctru ciia Demirbas, khi ti 1& gita methanol
va chét béo cao thi san phém s€ tao dugc mot
lugng 16n ester trong thoi gian ngin ¢ diéu kién
si€u tdi han (Demirbas, 2009). Tuy nhién, khi ti I¢
chit béo: methanol ting 1én cao hon 1:30 g/g thi
hiéu sudt chuyén héa c6 xu hudng giam.

Bang 5: Thanh phén hén hop sau khi phan ng véi ti 1¢ chit béo:methanol khac nhau

Chit béo: Thanh phian (dién tich peak, %)
methanol, g/g FFA FAME MAG DAG TAG Thanh ph?m khac
1:10 17.581 62.482 7.69 3.23 0.26 8.76
1:20 30.42 65.96 - 0.42 - 3.2
1:25 10.08 87.01 - - - 2.91
1:30 17.18 79.72 - 0.15 - 2.95
1:40 10.07 77.81 5.37 1.32 0.44 5.28

3.5 Anh hudng ciia thoi gian 1én hiéu suat
chuyén hoéa chét béo thanh FAME

Anh huéng cia thoi gian phan tng lén hiéu
suat chuyén hoa dugc khao sat trong khoang tir 2—
8 gi0, twong tng voi nhiét do phan tng 175°C, ti &
chat béo: nuéc 1a 1:0.05 g/g, ti 1& chit béo:
methanol 14 1:25 g/g. Két qua dugc trinh bay trong
Bang 6 cho thiy do chuyén hoa FAME ting khi

thoi gian tang tor 2 1€n 4 gid. Tuy nhién, khi thoi
gian phan ung ting 1én 6 va 8 gio thi d6 chuyén
hoa khong ting ma cé xu hudng giam nhe. Nhu
vay, c6 thé noi rang 4 gio 1a khoang thoi gian tdi
vu cho phan tmg tong hop FAME. Vi phan tmg
transester hoa 1a thuan nghich va thoi gian dai &
nhiét do cao c6 thé tao ra san phém phu khong
mong mudn.

Bang 6: Thanh phin hén hop khi thoi gian phén tng 1a khac nhau

Thoi gian phan Thanh phin (dién tich peak, %)
ung, gio FFA FAME MAG DAG TAG Thanh phin khic
2 27.2 64.11 4.42 1.47 - 2.8
4 8.08 89.05 - - - 2.87
6 12.1 85.75 - - - 2.15
8 8.98 82.96 2.5 0.21 - 5.35
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3.6 Anh hwéng ciia ham lwong nwéc 1én
hiéu suat chuyén hoa chat béo thanh FAME

Phan tGng téng hop biodiesel dugc thyc hién véi
ti 16 chit béo va nuéc khac nhau (1:1, 1:0.1 va
1:0.05 g/g) ¢ nhiét do 175°C, ti 1& chit béo:
methanol 1 1:25 g/g va thoi gian 1a 4 gio. Két qua
cho thay khi giam ham lugng nudc thi hidu suat
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chuyén héa FAME tang. Hon 45% FAME dugc tao
thanh khi ti 1€ gitta chit béo va nudce 1a 1:1. Hiéu
sudt chuyén hoa ting 1én khoang tir 67% dén hon
90% khi ti 1& giita chat béo: nudc giam tir 1:0.1 dén
1:0.05 (Bang 7). Piéu nay ciing phi hop véi phan
ung thudn nghich, khi ting ham lugng nudc thi
phan tng c6 xu huéng dich chuyén theo chiéu
nguoc lai.

Bang 7: Thanh phin hén hop sau phan ng khi thay d6i ham hrgng nuée

Chit béo: Thanh phin (dién tich peak, %)

H:0, g/g FFA FAME MAG DAG TAG Thanh phin khac

1:1 50.89 45.04 0.98 - 0.26 2.83

1:0.1 27.84 67.73 1.34 0.73 0.22 2.14

1:0.05 6.70 90.15 - - - 3.15
4 KET LUAN 4. Dufey, A. (2006). Biofuel Production,

Két qua nghién ciru chi ra ring ba mia 1a ngudn
nguyén lidu tiém néng cho viéc nuéi cdy va san
xut chat béo tir vi sinh vat. Béng viéc g dung
phuong phap can t6i han dé tong hop FAME (hay
con goi la diesel sinh hoc) thdy rang cac yéu té nhu
nhiét d9, thoi gian, ham lugng methanol, ham
luong nudc va ham lugng xuc tac anh huong dang
ké dén hiéu suat chuyén hoa cht béo thanh FAME.
Diéu kién thich hop cho phan tmg tong hop
biodiesel la nhiét do 175°C, thoi gian 4 gio, ti 1
chat béo:methanol 1:25 glgvatile chat béo: nude
1:0.05 g/g. Vi véy, co thé ndi ring phuong phap
can t6i han htra hen c6 thé thay thé cic phuong
phap truyén théng nhu sir dung chit xuc tac acid-
base hay phwong phap siéu téi han dé san xuat
biodiesel.
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