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Abstract: In this study, ethyl biodiesel (FAEE) from catfish oil was produced by a new method
using FAEE as co-solvent. The study results show that due to the short reaction time with very high
conversion (> 99%) and there was no need to remove the FAEE co-solvent, the cost of the product
was reduced by about 30%. FAEE, a multipurpose product, can be used as an engine fuel itself and
its ester-rich fraction of omega-3, -6, -9 acids can also be extracted to produce high added value
supplements.

Keywords: Catfish oil, Ethanol, Ethyl carboxylate, ethyl biodiesel, Omega-3,-6,-9 acid esters, co-
solvent, co-solvent method.

* Corresponding author.
Email address: sonhuco@yahoo.com

https://doi.org/10.25073/2588-1140/vnunst.5137
90



N.T. Son et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 36, No. 4 (2020) 90-98

Nghién cttu ché tao etyl biodiesel tir m& ca tra bang phuong

phap méi, st dung dong dung mai etyl biodiesel
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Tém tat: Hang nam, tir phé thai ciia qué trinh ché bién cé tra & dong bang song Mekong (PBSMK)
chiét xuat ra khoang 150.000 tan dau c4, trong d6 50% duoc tinh luyén thanh dau in, phan con lai
dung lam nguyén lidu san xuat thirc dn chin nuéi hodc dau diesel sinh hoc. Thure dn chéan nudi gia
rat re, hiéu qua kinh té thap. Dau diesel sinh hoc dang dwoc san xuét theo phuong phap truyen thong,
tiéu ton nhiéu thoi gian va nang luong, dan dén gia thanh cao. Hon nita, néu chi san xuat mot san
pham tir dau ca thi trong tinh hinh gia dau dang giam manh nhu hién nay, biodiesel khéng thé canh
tranh duoc véi diesel dau mo. Trong nghién ciu nay, dau diesel sinh hoc chira goc etyl (FAEE) tir
M ca tra dugc san Xuét theo Jphuong phap méi, su dung FAEE lam déong dung moi. Két qua cho
thy do thoi gian phan (ng ngin véi do chuyén hoa rat cao (> 99%) va khong can cét loai dong dung
moi FAEE nén gia thanh san pham giam khoang 30%. FAEE la san pham da tng dung, c6 thé dung
lam nhién liéu dong co va phan doan giau este cua cac axit omega-3, -6, -9 c6 thé dugc tach ra dé
san xuat thyc pham chirc ning c6 gié tri gia ting cao.

Tir khéa: M@ ca tra, Etanol, Etyl cachoxylate, Etyl biodiesel, Este axit omega-3,-6,-9, Bong dung

91

moi, Phuong phap dong dung moi.

1. Mé dau
1.2. Phuwong phap
Mbi nam, cac doanh nghiép va nong dan
DBSMK san xuat dugc khoang 1,5 triéu tan ca
tra. Qua trinh ché bién c phat sinh khoing
800 000 tan phu pham gom dau, da, xuong,
. Tu sb phu pham nay da trich ly duoc
kh0ang 150.000 tin dau ca. Khoang 50% sé m&
¢4 nay duoc tinh luyén lam dau an, sb con lai
duoc st dung 1am nguyén liéu san xut thire an
gia suc hoac biodiesel [1]. Thirc an gia suc ¢6 gia
thanh reé, hiéu qua kinh té thap. San xuat
biodiesel dé thay thé mot phan nhién liéu hoa
thach, gop phan giam thiéu 6 nhiém méi truong
la huéng phat trién tét. Tuy nhién, hién tai
biodiesel dang dbi mat vai hai thir thach. Mot 13,
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san xuat bang cong nghé truyén thong [2,3] ton
nhiéu thoi gian va ning luong dan dén chi phi
cao. Hai I3, trong tinh hinh gia dau mo giam sau,
néu chi san xuét 1 loai san pham, thi biodiesel rat
kho canh tranh. Trong khi d6 dau ca tra la loai
nguyén liéu quy, thu hut sy quan tdm nghién ctu
cua nhiéu nha khoa hoc, nham san xuat cac san
pham co gia tri gia ting cao [4]. Theo két qua
phan tich cua cac tac gia [5] trong dau ca tra,
ngoai cac axit béo no, chi yéu la axit palmitic va
stearic chiém khoang 39%; con ¢ nhiéu axit béo
khéng no mot ndi doi (omega-9) ~ 37%; axit
khong no 2 néi doi (omega-6) ~ 19% va cac axit
chtra 3 ndi d6i (omega-3) tré 18n ~ 4-5%.

Trong cong trinh nay da nghién cau ché tao
este etyl cacboxylat (con goi la etyl biodiesel
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hoac FAEE) tir m& ca tra va ruou etanol bang
phuong phap mai, sir dung chinh san pham phan
tng la FAEE lam dong dung méi, nham 2 muc
tiéu. Mot 13, nang cao hiéu suét etyl biodiesel.
Hai la, xac dinh ham lugng cac este cua cac axit
béo khong no, dé danh gia kha ning tach cac axit
omega-3,-6,-9 lam thuc pham chirc ning trong
tuong lai.

2. Thuc nghiém
2.1. Héa chat:

- Etyl oleate; Etyl linoleate; Etyl linolenate;
Etyl cis-5,8,11,14,17-Eicosapentaenoate va Etyl
cis-4,7,10,13,16,19-Docosahexaenoate

- Chat noi chuan n-hexadecane ( 1S) cua hang
Sigma.

- Axeton, metanol, etanol, diclometan,
axetonitril: hoa chat tinh khiét cua hing Merck;
MG cé tra dugc mua tir An Giang.

- Metanol, etanol, axeton, axetonitril ky
thuat, khan (99,5%) caa Han Quéc, va Malaysia

2.2. Thiét bi:

- May do ham lugng nudc Karl-Fishe MKC-
501 cua hdng KEM, Nhat Ban.

- Dung dich chuan d NaOH 0,01N, Viét
Nam, dugc kiem tra lai truéc vkhi dung bang
chuan doé voi dqu dth chuan axit oxalic.
Phenolphtalein: Chat chuan cua Sigma.

- Can phan tich d6 chinh xac 0,0001 (Presica,
Thuy S¥), can ky thuat do chinh xac 0,01g
(Presica, Thuy Sy).

a) Xac dinh ham lugng nudc:

Ham lugng nudc trong m& ca dugc Xac dinh
trén may Karl Fisher, dva trén sy mat mau cua
iod trong phan ng vai SO, theo phan tng:

I, + SO, + 2H,0 « 2HI + H,S0,

Céch tién hanh: Bat cong tic khoi dong may
Karl Fisher va chd dén khi may hOat dong on
dinh. Dung micropipet hut 20ul mau, can va ghi
lai khoi lugng m;. Bom miu vao mdy, can va ghi
lai khdi lwgng micropipet m,. Sau khi phan (g

két thiic, nhap khéi lugng m; vVa Mz vao may, két
qua ham luong nudc duge hién thi trén man hinh.

Két qua cho thdy, ham lugng nudc trong mau
la 241ppm, t6t hon gigi han cho phép dé tong
hop etyl cacboxylat (etyl biodiesel) theo phuong
phap chuyén doi este.

b) Xac dinh ham lugng axit béo tu do:

Ham luong axit béo tu do (FFA) ctia mo ca
dugc xac dinh bang phuong phép chuan do axit-
bazo.

Céch tién hanh: can 1g m& ca cho vao binh
non 250ml. Hoa tan mau bang 50ml axeton khan
da dugc dun néng va chuan do bang dung dich
NaOH 0,01N véi chi thi phenolphtalein dén khi
dung dich chuyén tir khéng mau sang mau hong
nhat bén trong 30 giay

Ham lugng FFA dugc tinh theo cong thuc:

FFA(%) = C(NaOH). V(NaOH) M(FFA).100

10
Trong do: M (FFA) la trung binh cong khoi

lwong phan tir ciia cac axit béo ty do co trong dau
md& dong thuc vat, voi dau cé tra thi M = 285. V
(NaOH) la thé tich dung dich NaOH tiéu tén dé
chuan d6. C (NaOH) Ia ndng d6 dung dich NaOH
(0,01N).

Két qua tinh toan ham luong axit béo ty do
trong m& ca tra dugc thé hién ¢ Bang 1.

Bang 1. Két qua xac dinh ham luong FFA trong m&

catra
T Khéi lugng | Thé tich NaOH | Ham luong
mau (gam) (ml) FFA (%)
1 1,0138 9,53 2,68
2 1,0015 9,35 2,66
3 0,9991 9,36 2,67

Tur két qua trén cho thiy, m& cé tra chua
2,67% FFA, dat yéu cau dé tong hop este
cacboxylat (etyl biodiesel) bang phuong phap
mét giai doan - chuyén dbi este vai xuc tac KOH.

2.4. Ché tao etyl biodiesel tir mé cd tra bang
phuong phap dong dung moi
a) Quy trinh chung ché tao FAEE tir m& ca tra:

Cho hon hgp 50g m& ca da dugc hoa tan
trong dong dung mdi FAEE vao binh cau 3 co
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250ml c6 lap sinh han hdi luu. Sau d6 cho tiép
vao binh phan tng lugng xac tac KOH da hoa
tan trong etanol. Khuay va dun hoi luu cach thity
hdn hop Jphan ang trong thoi gian nhat dinh trén
bep khuay tir. Trong thoi gian phan ung, 5 phut
1 lan, dung xilanh c6 kim tiém ldy mau qua nat
teflon cho vao 6ng nghiém dyung dung dich axit
photphoric 2%. Lac déu, hat 16p dau & trén, lam
kho bang natri sunphat khan. Kiém tra do chuyén
hoa este trén may UFLC véi chét noi chuan la n-
hexadecane. Khi két thiac phan tng, cat loai
etanol du. Dé nguoi, rot hdn hop phan ung vao
phéu chiét, tach 16p glycerin & dudi; rira phan
biodiesel thd con lai 3 lan bang dung dich axit
photphoric 2% ham néng 40-50°C, mdi lan 50
ml. Rira lai 2 lan bang nudc sach. Lam kho
FAEE bang natri sunphat khan, loc liy san
pham. Hiéu suat dat 82%.

Chat luong (ham luong nudc va FFA dugc
kiém tra bang cac phuong phap mé ta trong muc
2.3a,b. Do chuyén hoa etyl biodiesel duoc kiém
tra trén may UFLC (xem Hinh 1 phan két qua va
thao luan).

b) Khao sat cac yéu td anh huong I1én hiéu
suat ciia FAEE:

Phan tng chuyén ddi este duoc thuc hién
nhu quy trinh chung (a). Nhitng yéu té duoc
khao sat gom: Ty I¢ mol cua ma/etanol; ham
lugng % cua xuc tac KOH (so vai khdi lugng
(KL) m& ca); ham lugng % dong dung moi
FAEE (so véi KL m& ca); nhiét d6 va thoi gian
phan tng. Két qua khao sat duoc dua ra trong
Bang 2 (xem phan két qua va thao luan).

2.5. Xac dinh diém swong va diém déng ddc ciia
FAEE

Diém swong (CP) va diém dong dic (PP) cua
etyl biodiesel dugc Xac dinh theo phuwong phap
tiéu chudn ASTM D97: MAu 30 g FAEE dugc
cho vao binh nén, lic déu va dun nong dén 40°C,
dé nguoi dén 30°C, rét vao dng nghiém dic
chung. Diém swong va diém déng dic cuia FAEE
dugc xac dinh trén may KLA-3 cua hang Kohler,
Hoa ky.

~ Két qué do diém suong ctia FAEE 12 24°C va
diém dong dac 1a 14°C.

2.6. Xdc dinh ham hrong cac axit béo khong no
chu yéu trong mé' cd

Cac este khdng no trong mé ca can xac dinh:
Etyl oleate (omega-9); Etyl linoleate (omega-6);
Etyl linolenate  (Omega-3); Etyl cis-
5,8,11,14,17-Eicosapentaenoate (EPA) va Etyl
cis-4,7,10,13,16,19-Docosahexaenoate (DHA).

2.6.1. Xay dung duong chuan cic mau
FAEE can xac dinh

Puong chuan duoc xay dung trén co s cac
chat chuan Etyl oleate; Etyl linoleate; Etyl linolenate;
Etyl cis-5,8,11,14,17-Eicosapentaenoate va Etyl
cis-4,7,10,13,16,19-Docosahexaenoate

a) Biéu kién chay sic ky GC:

- Dung m6i: CHCly;

- Budng bom: Nhiét d6 dau bom 260°C;

- Ti 1€ chia dong: 10:1;

- Khi mang: Ni-to (N2), téc do dong khi
20cm?/giay;

- Thé tich bom mau:1 ul;

- Mau: hén hop 37 FAME trong dung moi
CH.Cl..

- Cot: cO6t mao quan SP-2560 (100m
x0,25mmx0,25um);

- Lo: Nhiét do ban dau la 60°C, giit 3 phit,
ting 15°C/ph(t 1én 150°C, giit 1 phut, ting
2,5°C/phut 1én 200°C, gitr 2 phit, tang 5°C/phut
Ién 240°C, gitr 15 phat. Tong la 55 phat.

- Detector: FID, nhiét d§ 260°C, toc do khi
Hz: 40mL/phut, toc do khong khi 1a 400mL/phut.

b) Nong do cac chat chuan FAEE dung dé
xa@y dung duong chuan

- Ndng d6 200-400-600 ppm

- Ndng d6 100-200-300 ppm

- Ndng do 40-80-120ppm

- Ndng d6 10-20-30 ppm

2.6.2. Xac dinh ham lugng 5 FAEE khong no
chu yeéu trong mo ca:

Céan mot lugng 250mg cho vao binh dinh
muic 10ml, thém dung mdi diclometan cho t6i
vach. Lay 20ul bom vao c6t GC.
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Dbi voi cac FAEE c6 ham lugng 16n thi pha
lodng dung dich ban dau 10 lan roi tién hanh
chay sac ki.

Sau khi thu duoc sic ki d0, dua vao thoi gian
lwu dé dinh danh FAEE cuy thé. Can ctr duong
chuén ndng d6, ham lugng cac FAEE trong dung
dich (Ci) dugc tinh toan bang cong thirc:

. CiX10XFplx100
%FAEEj = ——~ P~

Trong do:

- % FAEE:i 1a ham lugng tinh theo phan trim
cua etyl este thir i.

- Ci 1a ndng d cua este thir i trong dung dich
mAu.

- Fpl 1a 10 ddi v6i cac FAEE ¢6 ham luong
16n (C18:1; C18:2) voi cac FAEE con lai thi
Fpl=1.

- M 12 khéi lwong biodiesel dung pha miu.

Két qua xac dinh ham lugng 5 FAEE ché tao
tir m& ca tra dugc dua ra trong Bang 3 (xem phan
két qua va thao luan).

3. Két qua va thao luin
3.1. Nghién citu ché tao etyl biodiesel (FAEE)

Biodiesel (BDF) la hdn hop c4c este cua cac
axit béo duoc tao thanh tir phan tng chuyén doi
este gitra triglycerid (TG) trong dau m& dong
thuc vat véi cac ruou khdi lugng phan tir thap.
Cho dén nay, metanol la rugu duoc dung nhiéu
nhit dé san xuét biodiesel. Mot mat, do gia thanh
metanol tuong d6i thap. Mat khac, do metanol ¢6
mot s6 uu diém vé k§y thuat, nhu mach cabon
ngan, d6 phan cuc 16n, nén kha ning phan @ng
cao; tao nhi tuwong vai glycerin va biodiesel
khéng bén, nén dé tach va lam sach [7]. Tuy
nhién, metanol c6 nhitng nhuge diém quan trong.
Trudc hét la doc tinh cao; tiép theo, goi metyl
biodiesel Ia nhién liéu tai tao dang gay tranh cai,
vi hién nay metanol duoc san xuat cha yéu tir khi
dau mo.

Trong khi dé etanol dwoc san xuét tir cac
nguyén liéu ngudn gdoc thuc vat, do do etyl
biodiesel dung nghia la nhién liéu tai tao. So vai
metanol, etanol it doc hon, nhiét nang cao hon,
nhiét do két tinh thap hon, tinh chit luu bién t6t

hon; tinh 6n dinh oxy hoa, tinh boi tron, kha ning
phan huay sinh hoc va dic tinh khi thai déu tot
hon [8-11]. Tuy nhién, san xuét biodiesel tir
etanol véi xuc tic KOH ¢é 2 nhuoc diém dang
cha y. Thir nhat, mach cacbon dai hon metanol,
nén kha nang phan ing kém hon. Thir hai, so véi
metanol, etanol tao nhii twong bén hon voi
glycerin va biodiesel, nén viéc tach va lam sach
san pham kho khin hon [9,10]. Gan day, vi tam
quan trong cua sy phat trién bén virng nhién li¢u
tai tao, rat nhiéu nha khoa hoc thuoc linh vuc da
rat quan tam dén etyl biodiesel. R4t nhiéu giai
phap cong nghé da dugc dé xuit nham cai thién
qua trinh tach etyl biodiesel sau phan tng [12-
16]. Do d6, nghién ciru phuong phap méi ché tao
etyl biodiesel sir dung FAEE lam dong dung moi
cuia cac tac gia cong trinh nay, nham nang cao
hiéu suat, huéng dén da dang hoa san pham tur
etyl biodiesel c6 y nghia khoa hoc va thyc tién
can thiét.

Nhu da biét, hién nay, biodiesel dugc san
Xuit cha yéu theo phuong phap truyén théng,
trén co s& phan ng gitta triglycerid trong dau
m& dong thuc vat vai cac ancol phan te lwong
thap, co mat xac tac. Vi dau m& nguyén liéu it
tan trong ancol, nén phan @ng chi xay ra trén bé
mit pha, do d6 phai dun khudy manh; thoi gian
phan ¢ng dai; tieu tén nhiéu ning luong; do
chuyén héa thap; chit thai nhiéu, tach san pham
kho khin, din dén gia thanh san pham cao.
Phuong phap ddng dung mdi la str dung mot chat
long hitu co, trong nghién cttu nay la FAEE (san
pham etyl biodiesel cua phan wng) c6 kha ning
hoa tan tot ca m& ca va etanol, lam cho phan @ng
dugc xay ra trong mdi trudong dong thé, toc do
phan ung cao, thoi gian phan tung ngan, do
chuyén hoa rét cao, chat thai it, tach san pham
nhanh. Dé tim duoc diéu kién thich hop cho phan
g chuyén doi este ciia md c4 tra bang etanol
V6i xuc tac KOH, da tién hanh nghién cau anh
huong cua ty 1€ mol ma/etanol, ham lugng xac
tac (% khéi luong ma ca), ham luong dong dung
moi FAEE (% khéi lwong m& ca), thoi gian va
nhiét do, I&n hiéu suét etyl biodiesel.

Qua trinh khao sat duoc thuc hién nhu muc
2.4ava 2.4b ciia phan thuc nghiém. Két qua duoc
dua ra trong Béng 2.
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Bang 2. Anh huong cua ty 1¢ mol ma/EtOH, %
KOH, % dong dung mdi FAEE, phiét do
va thoi gian phan ung 1én hi¢u suat FAEE

~ Dung
'\E"t%ﬁ/ KOH,| moi |Thoi|Nhit| n
TT moI/’ % KL | FAEE, | gian,| d6, |FAEE,
mol m& ca| % KL | phat| °C %
mé cé

1/3 1,2 25 90 | 70 56

Ya 1,2 25 90 | 70 60
1/6 1.2 25 90 | 70 64
1/8 1.2 25 90 | 70 82
110 | 1.2 25 90 | 70 83
1/8 0.5 25 90 | 70 45
1/8 1.0 25 90 | 70 70
1/8 1.2 25 90 | 70 82
9] 1/8 15 25 90 | 70 80
10| 1/8 1.2 10 90 | 70 60
11| 1/8 1.2 15 90 | 70 70
12| 1/8 1.2 20 90 | 70 83
13| 1/8 1.2 30 90 | 70 80
14| 1/8 1.2 20 80 | 70 81
15| 1/8 1.2 20 70 | 70 80
16| 1/8 1.2 20 60 | 70 78
17| 1/8 1.2 20 90 | 78 82
18| 1/8 1.2 20 90 | 60 72
19| 1/8 1.2 20 90 | 50 64

Dua vao két qua thu duoc trén Bang 2, ¢6 thé
thiy diéu kién thich hop nhit dé phan ung gitta
m& ca tra vai etanol c6 mat xac tac KOH la: ty
16 mol m& caletanol -1/8; ham lwong KOH -
1,2% (KL m& c4); ham lugng dong dung moi
FAEE - 20% (KL m& c4); nhiét do - 70°C va thoi
gian - 90 phat. O nhimg diéu kién 4y, hiéu suat
FAEE dat 83% (sau khi trir luong FAEE dong
dung moi).

O|IN|O|(C A |W|IN| -

Chat lugng san pham etyl biodiesel cuia phan
g da dugc kiém tra bang cac phuong phap mo
ta trong phan thuc nghiém. Do chuyén hoa este
dugc xac dinh bang sic ky long siéu nhanh
(UFLC) véi chét noi chuan 1a n-hexadecane. Két
qua thé hién trén sic ky dé Hinh 1b. Dé so sanh,
da ghi sic ky do cua dau ca nguyén liéu, thé hién
trén Hinh 1a. Trén sic ky do6 1a, pic noi chuan
xuét hién véi thoi gian luu & 16,796 phit. Phia
trai pic noi chuan Ia tin hiéu cua axit béo tu do
con bén phai la tin hiéu cua triglyceritd trong m&
ca. Trén Hinh 1b, Pic noi chuan xuit hién voi

thoi gian Iuu ¢ 16,781 phat va cé dién tich la
181133. Cac etyl este ra trudc pic ndi chuan
(phia trai) c6 tong dién tich 1a 4.096.428. Cac
thanh phan chua chuyén héa mono-, di-,
triglycerid, ra sau (phia phai) chat noi chuan cé
tin hiéu rat nho, khong tinh toan dugc.

10207

U]

7G5S

16796

TR X I

(b)

Hinh 1. Sic ky ¢ UFLC cua m& c& nguyén liéu (a)
va etyl biodiesel sau phan ung (b).
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Két qua phan tich bang UFLC cho thay miic
d6 chuyen doi este la rat cao (99%); ham luong
mono, di-, triglyxerit chi la dang vét.

Bang phuong phap Karl —Fisher md ta & muc
2.3a (phan thyc nghiém) da xac dinh dugc ham
lwong nude trong FAEE la 560 ppm. Trong diéu
kién do am cao, thi ham luong nudc nhu vay la
dap ung duoc yéu cau 1am nhién liéu. Bing
phuong phap chuan d6, nhu mé ta trong muc
2.3b (phan thuc nghiém) di xac dinh dugc ham
luong FFA trong FAEE < 0,05%.

Két qua nghién ctu cho thdy, phan @ng
chuyén d6i este md ca bang etanol vai xac tac
KOH rat nhay cam véi vét nugc. Khi sir dung
ruou etanol cong nghiép (96%), hau nhu khong
thu dugc san pham. Thay rugu 96% bang rugu
98% ciing khong tach duoc etyl biodiesel do hn
hop tao huyén phu bén. Khi ding ruou etanol
tuyét d6i (99.5%), viéc tach san pham tré nén
binh thuong.

Ciing can nhan thay rang, phuong phap ché
tao etyl biodiesel sir dung FAEE lam ddng dung
mdi c6 d6 chuyén hoa este rat cao (99%), nhung
hiéu suat lai cho dat > 80%. Ly do la vi d6 nhot
cua etyl biodiesel cao, bi dinh binh lo va chit lam
kho trong qua trinh xur Iy.

3.2. Xdc dinh diém swong va diém dong ddc cia
FAEE

Diém suong (Cloud Point -CP) va diém dong
dic (Pour Point -PP) la hai chi s6 lién quan dén
dd nhét, va do d6 1a d6 Tuu bién cua etyl biodiesel
khi thoi tiét lanh. Hai chi s6 nay quan trong ddi
v6i kha ning dap ung tiéu chuan EN 14214 cua
nhién ligu. Xac dinh diém CP va PP dé néu
chung qua cao thi phai tim cach tach bt phéan
doan giau este cua cac axit béo no (palmitic,
stearic..) trudc khi su dung.

Diém suong (CP) 1a nhiét d6 ma ¢ d6 bat dau
xuat hién két tia cac tinh thé biodiesel. Diém
déng dic (PP) 1a nhiét d6 ma ¢ d6 biodiesel két
tinh hoan toan thanh dang rin. Piém swong va
diém dong dic 14 mot trong nhing tiéu chi dé
danh gia chit lwong cua biodiesel. Nhitng loai
biodiesel c6 diém swong va diém dong dic thap
thi s& c6 chét lugng cao, phl hop dé sir dung lam

nhién liéu cho dong co, nhat 1a & nhitng nudc o
khi hau lanh. Nguoc lai, nhitng loai biodiesel cd
diém swong va diém dong dic cao, s& d& dang bi
két tinh & nhiét do thuong, gay kho khin cho viéc
phun nhién liéu vao dong co va lam tic ong dan
nhién ligu. Nhiing loai biodiesel nhu thé s&
khong phu hop lam nhién liéu, hoac phai pha
tron vai cac loai biodiesel co6 CP va PP thap hon,
hoac phai tach bét este cua cac axit béo no (axit
palmitic, stearic...) dé giam d6 nhot, nho do ha
thip diém swong va diém dong dac.

Piém suong va diém dong dic cua biodiesel
dugc xac dinh theo phuong phap duoc md ta ¢
muc 2.5 (phan thuc nghiém). Két qua cho thay,
diém suong cua FAEE 14 24°C va diém dong dic
14 14°C.

3.3. Xdac dinh ham luong este cua cdc axit béo
khong no chu yeéu trong dau ca

Muc tiéu cta viéc xac dinh ham lugng cac
axit béo khdng no trong mé ca la dé danh gia tinh
kha thi cua viéc tach cac este cua cac axit béo
nay lam thyc pham chirc ning, tao gia tri gia ting
cao cho ma ca. Viéc xac dinh ham lugng cta cac
axit béo khdng no trong mé ca tra dua vao duong
chuan cua cac chét este chuin tuong (ng. Quy
trinh xac dinh dwgc mo ta chi tiét trong phan thuc
nghiém muc 2.6. Két qua xac dinh duoc md ta
trén Bang 3.

Bang 3. Ham lugng cac este cua cac axit béo
khdng no chu yéu trong mé ca

Tén este can x4c Ham
STT| CTPT oh BSe b Xa lwong
dinh ham lugng %
Omega-3
1 | c18:3n3 | Etyl linolenate 157
Etyl cis-5,8,11,14,17
2 | C20:5n3 | -Eicosapentaenoate 1,00
Etyl cis-4,7,10,13,16,
3 | C22:6n3 | 19-Docosahexaenoate | 0,65
Omega-6
4 | c18:2n6c | Etyl Linoleate | 17.48
Omega-9
25 | c18:1n9c | EtYI Cis-9-oleate | 3606
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Két qua trén Bang 3 cho thiy, ham luong cac
axit Omega-3 trong dau ca la qué it; ty & khoi
luong gitta Omega-3/0Omega-6,-9 qua bé, khdong
dap ung ty 1& quy dinh dé lam thuc pham chuc
nang. Tuy nhién, trong md& ¢4 axit béo no cha yéu
la axit stearic (~36%), c6 nhiét do nong chay cao,
c6 thé tach loai dé thu phan ma con lai lam lam
dau an.

4. Két luan

1) Pi ché tao dugc etyl biodiesel tir m& ca
tra bang phuong phap méi s dung FAEE lam
ddng dung moi. Nho kha nang hoa tan ca mé ca
va etanol cua FAEE, phan ung chuyén doi este
Xay ra trong mdi truomg dong thé, thoi gian phan
rng ngan, d6 chuyén hoa cao (99%), it chat thai:
Cac chi tiéu chat luong chu yéu cua etyl
biodiesel dap wng tiéu chuan nhién lieu ASTM
D6751.

2) Pi xac dinh diém swong (CP) va diém
dong dac (PP) cua etyl biodiesel, twong tng la
24°C va 14°C. Bé sir dung lam nhién liéu dong
co trong thoi tiét lanh, c6 thé tach loai bot este
cua cac axit béo no, nhu axit palmitic, stearic...
(~39%) bang phuong phap két tinh phan doan.

3) Pa xac dinh ham luong etyl este cua cac
axit béo khong no. Két qua cho thiy ham lugng
este cua axit oleic rat cao (~36%), con ham lugng
este cuia cac axit Omega-3,-6,-9 rat it, khong dam
bao ty I¢ gitta Omega-3/0Omega-6,-9 dé lam thuc
pham chirc nang.
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