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DIEU CHE BIODIESEL TU MO CA BASA BANG
PHUONG PHAP HOA SIEU AM

Nguyén Hong Thanh, Nguy&n Tran Tu Nguyén, Nguyén Thi Phurong Thoa
Trudng Dai hoc Khoa hoc Tu nhién, PHQG-HCM
(Bai nhan ngay 03 thang 09 ndm 2008, hoan chinh stra chita ngay 02 thang 01 nam 2009)

TOM TAT: P4 digu ché duoc biodiesel tir m& c& basa bang phuong phép transester
hoa véi methanol va xtc tac kiém. Viéc st dung siéu am & tan s6 35 kHz da rat ngan thoi gian
phan (ing, thoi gian tach pha va tao it tap chat trong san pham hon so véi phwong phap hoa
hoc thong thuong. Cac yéu td nhw: ban chat va ham lwgng xlc tac, thei gian phan tng, thoi
gian hoa tan x(c tac vao methanol, ty I& mol tac chat, cong suat siéu am da dwoc khao sat va
dua ra diéu kién t6i vu. Hiéu suat phan (ng trén 90% v&i san pham biodiesel chira trén 97%
methyl este va bao ddm cac quy chuan clia TCVN cho nhién liéu diézen sinh hoc goc (B100).

1.GIOI THIEU

Biodiesel hay diesel sinh hoc (biodiesel fuel, thuong viét tit 1a BDF) la thuat ngit ding dé
chi loai nhién liéu dung cho dong co diesel dwgc san xuat tir dau thwe vat hay m@ dong vat.
Thanh phan chinh clia BDF la cac alkyl este, thong dung nhat la metyl este. Trong nhitng nam
gan day, co rat nhiéu nudc trén thé gidi nghién ctru, st dung va phat trién san xuét biodiesel dé
gbép phan gidi quyét an ninh nang lwong, thay thé ngudn nhién liéu hoa thach dang can dan,
gop phan da dang hoa va tao ra ngudn nang lwong sach lam giam 6 nhiém méi treong [1].

Nhiéu phuong phép diéu ché biodiesel tir ddu m& dong thuc vat da duoc dua ra nhu: say
néng, pha lodng, cracking, nhii twong héa, transeste hoa, .... Trong sé dé thong dung nhét la
phan (rng transeste hoa do qua trinh phan ng twong déi don gian va tao ra san pham este co
tinh chét hoa ly gan giéng nhién liéu diesel. Hon nita, cac este co thé dwoc dot chay truc tiép
trong budng dét clia dong co va kha nang hinh thanh cén thap [2].

Phan (ing transester hoa la phan (ng gitta triglyceride (thanh phan chinh trong dau thuc vat
hay m& dong vat) va alcohol (phuong trinh 1). San pham biodiesel thu dwoc 1a hon hop mono-
alkyl ester. Sy hién dién cta x(c tac (axit, kiem...) sé thic day qua trinh phan ng. D€ dat hé
s0 chuyén doi cao phai dung lvgng dw alcohol do phan (rng transester héa la qua trinh thuan
nghich.

C6 nhiéu k¥ thuat da dwoc ap dung dé thic hién phan (ng transeste héa dau m@ dong thuc
vat nhw khudy gia nhiét véi nhiéu loai xtc tac khac nhau [3-6], thic hién phan (rng transeste
hda trong moi trwong alcohol siéu téi han [7,8], k¥ thuat siéu am, vi sdéng,... [9-12]. Theo céac
tai liéu [9-12] phuong phép siéu am 4p dung cho phan (ng transeste hda dau thuc vat cé wu
diém 1a rat ngan thoi gian phan ng, déng thoi do chuyén hoa clia phan (ng twong déi cao.

HZC-OCOR]_ H2C-OH H3COCOR1
H,Ca=0QCOR3 H,C =OH H3;COCOR;

Viét Nam la qudc gia xuét khau ca basa manh trén thé gi¢i. Nam 2007 san lvong ca dat
trén 800.000 tdn/nam twong (ng véi lugng m& ca trén 200.000 tAn/ndm va du kién nam 2008
sé dat hon 1 triéu tdn/nam tuong tng v6i lwvong mé c& khoang 300.000 tan/nam [13]. Trong
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thoi gian qua da c6 nhiéu co s& san xudt BDF tir m& ca basa. Tuy nhién, chua cd nhitng nghién
clru khoa hoc sau vé van d@ nay cling nhu quy trinh cdng nghé chwra nghiém ngat, dan dén san
pham BDF chua tinh khiét va khong tuan thd tiéu chuén quoc té, gay hau qua khi dwa vao st
dung thuc té. Diéu nay dan dén mot s6 nhan dinh sai 1am cho rang BDF tir m& c4 basa khong
thé pha tron lam nhién liéu thay thé cho dong co diesel.

Trong cong trinh nay ching toi nghién clru cac yéu t6 anh huéng dén cac qua trinh diéu
ché BDF tir m& c4 basa bang phuong phap hoa siéu am nham dwa ra quy trinh cdng nghé don
gian, dé thyc hién, it tén thdi gian ma van bao dam day da tiéu chuén cla san phdm BDF.

2. THUC NGHIEM

M@ ca basa da duoc xi Iy so bd do cong ty TNHH Minh TG cung cép va cac hoa chat khac
dwoc str dung la hoa chét tinh khiét thwong mai.

Thanh phan m& cé& basa (Bang 1) duoc phan tich trén may sic ky ghép khéi phd GC-MS
hiéu Hewlett Packard (HP)-6890. Bang 2 trinh bay tinh chét héa ly cia m&, xac dinh theo cac
tiéu chuan TCVN 6594:2007; TCVN 6325:2007; AOCS Cd 3-25 (1997); AOCS Cd 1-25
(1997).

Bang 1. Thanh phan axit béo trong m& ca basa

Tén axit Ham lwvgng, %

Axit Myristic (C14:0) 1,21
Axit Palmitic (C16:0) 28,66
AXxit Stearic (C18:0) 6,49
Axit Arachidic (C20:0) 0,34
AXxit Oleic (C18:1) 33,60
Axit Linoleic (C18:2) 12,63
Axit Linolenic (C18:3) 1,48
Axit Gadoleic (C20:1) 0,60
AXxit Cetoleic (C22:1) 0,83
Axit Decosahexanenoic (C22:6) 0,59

Bang 2. M6t s0 tinh chat héa ly clia m& ca basa

Chi tiéu Tiéu chuén Gia tri

Ty khoi & 30°C TCVN 6594 0,886
Chi s6 axit, mg KOH /g mau TCVN 6325 6,6

Chi s6 xa phong hoa, mg KOH /g mau | AOCS Cd 3-25 (1997) 187,7
Chi s6 16t, g 1,/100 g mau AOCS Cd 1-25 (1997) 22,5

Phan (ing transeste hda m& ca basa duoc thuc hién theo phwong phap héa hoc st dung
may khudy ttr gia nhiét Labinco, model L-80, Ha Lan hodc theo phwong phap héa am trong
bon siéu am Elma, Btrc tan so 35 kHz va 130 kHz.

Khéi lugng m& ca basa & mdi thi nghiém dugc dung khong déi 1a 30 g, khéi luong
methanol Idy theo ty 1&é mol m& : methanol tir 1:5 dén 1:9, ham lwgng x(c tac thay doi tr 0,15
dén 1,85% (tinh theo khdi lugng md). Xuc tic NaOH hodc KOH hoa tan trong methanol bang
may khudy tir & nhiét do phong truéc khi cho vao binh phan tng chira m&. Thoi gian hoa tan
XUc tac vao methanol thay déi tir 5 dén 30 pht.
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Vi phuong phap hda am, dat binh chira hdn hop phan (ing vao bdn siéu am tan s& 35 kHz
hodc 130 kHz va tién hanh phan (ng & nhiét dd phong. Thoi gian siéu am thay doi tlr 5 dén 40
phit, cdng sudt siéu am tir 60 dén 100%. V6i phuong phép hoéa hoc hdn hop phan (ng dwoc
khudy va gia nhiét & 80°C, thoi gian phan (rng 45 pht.

Do chuyén hoa clia phan (ing dwoc theo ddi bang phuong phép sac ky ban méng (TLC
plate Merck, Kielesgel 60F 554, 250ug; dung dich rira giai gdm hén hop CHCI; + eter dau hoa).

Sau khi siéu &m, hon hop phan tng dwoc dé 6n dinh trong binh chiét va tach 16p. San
phdm BDF tach ra dwoc rira hai 1an bang nudc nham loai bd xuc tac, methanol va md du; say
nhe, can san pham kho va xac dinh hiéu suat phan (rng.

Phan tich san phdm BDF sach trén may GC-MS HP-6890 tai Phong Thi nghiém Phan tich
Trung tdm, Truong BH KHTN, DPHQG — HCM va phan tich chi tiéu nhién liéu diesel tai
Trung tdm nghién ctru va phét trién ché bién dau khi thudc Tong cong ty Dau khi Viét Nam.

Hiéu suét so bd clia phan (rng (ki hiéu la Hgpr) dugc tinh theo cong thic (2):

Khdi lvgng BDF sach thu dugc (g)
Hepr (%) = YYaYaYaYaYaYaYaYaYaYaYaYaYa x100% 2
Khdi lvgng BDF theo ly thuyét (g)

Khoi lugng mol trung binh, Mg, clia m& ca basa dugc tinh tir phan tir gam trung binh, M*,
clia c&c axit chinh trong thanh phan triglyceride m& cé basa nhu sau:

é- M |m|
M * = * (3)
o
a m;
i=1
Mg =3M*-3 +41 4)

vOi m 1a ham luong axit i trong mau (%).

Dua vao cdng thirc (3) va két qua phan tich thanh phan mé ca (Bang 1) tinh duoc:

M* = 273,58. Suy ra: Mg =273,58x3-3+41 »859¢g

Theo phuong trinh phan Gng (1), khi 1 mol m& cad Mg (859 g) phan tng v&i methanol,
néu chuyén hoa hoan toan thanh BDF, thi cho 863 g methyl ester. Nhw vay, hiéu suat chuyén
hda thanh BDF tinh cho 30 g m& cé basa la:

Mgpr * 859
%) = * 100 0
Hgoe (%0) p— 0%
hay Hgpe (%) = (mBDF X 3,32)%

v&i mgpr 12 khdi lwgng BDF sach tao thanh sau khi tach pha, rira sach va da loai nuéc.

Cac thi nghiém duwoc lap lai hai Ian va ldy gié tri hiéu suét trung binh.
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3. KET QUA VA THAO LUAN
Anh hwéng clia ban chéat xuc tac

D4 tién hanh hai chubi phan (ng vai xdc tic NaOH va KOH, ndng do xc tac thay déi tir
0,5 dén 1,70%, ty I&¢ mol methanol:m& la 6:1. Phan (ing duoc khdo sat tai nhiét dé phong, tan
s0 siéu am 35 kHz, cuvong do séng am 100%, trong thoi gian 15 phut. Két qua dugc ghi nhan
trong Bang 3.

Bang 3.Anh hudng clia xdc tic NaOH va KOH dén qué trinh diéu ché BDF
(Nmeor:Nms = 6, 35 kHz, 15 phut)

% KL NaOH KOH
xuc tac M6 ta san pham BDF Hesor, M6 ta san pham BDF Hgor,
% %
0,50 Khong tach pha, nhiéu xa 0 BDF vang duc, con rat nhiéu 8,0
phong mo
1,00 Khéng tach pha, nhiéu xa 0 Tach pha cham, BDF hoi 54,0
phong duc do con m&
1,25 Xa phong nhiéu, mot khéi 0 Téch pha nhanh, BDF vang 94,2
dac dep
1,50 Khéng tao BDF, hdn hop 0 Tach pha nhanh, BDF vang 88,6
dbng dac hoi duc, c6 xa phong
1,70 Khong tao BDF, xa phong 0 BDF ¢ mau duc, san pham 83,7
rat nhiéu, mot khoi dac hét m&, xa phong rat nhiéu

Cac s0 liéu trong Bang 3 cho thdy KOH thich hop cho phan (rng metyl este héa m& cé basa
hon NaOH trong diéu kién siéu am. Phan Ging véi xuic tac KOH c6 thei gian tach pha nhanh
hon, hiéu suat thu hoi BDF cao hon va lugng xa phong tao thanh thdp hon nhiéu lan so véi
dung xdc tdc NaOH. Do vay trong cac phan tiép theo chiing toi chi str dung xuc tac KOH.

Anh hudng ctia thoi gian siéu am

Béang 4 va Hinh 1 trinh bay két qua chudi phan ¢ng véi ty 18 mol methanol:mé 12 6:1, néng
dd xuc tac KOH 1,25% (két qua tét nhat trong chudi phan (ng & muc 3.1), tan s siéu am 35
kHz, cong suat siéu am 100% v&i nhitng thoi gian siéu am khac nhau.

Bang 4. Két qua thi nghiém thay doi thoi gian phan tng (Nyieon:Nims = 6, 35 kHz, KOH 1,25%)

Thoigian (phit) | Hgpr, % M0 ta san pham
5 93,4 BDF vang duc, con nhiéu m&
10 94,3 Téch 16p nhanh khoang 10 phut, hét m&, BDF trong, vang, dep
15 94,2 Téch 16p nhanh, hét m&, BDF trong, vang, dep
20 93,6 Téch 16p nhanh, hét m&, BDF trong, vang, dep, c6 it xa phong
30 92,7 BDF hoi duc, hét m@, c6 nhiéu xa phong
40 91,2 BDF duc, hét m&, c6 rat nhiéu xa phong
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Hinh 1. Anh hudng cla thoi gian siéu &m dén hiéu sudt BDF

RO rang, thoi gian 5 phut siéu am khong du dé chuyén hda hét m@d ban dau nén hiéu suat
tao thanh BDF thdp. Tuy nhién khi tang thi gian siéu am Ién 20 — 40 phut thi hiéu suat giam
do phan (*ng xa phong hda xay ra va khoi lvgng san pham phu tang. Thoi gian siéu am 10 - 15
phit cho hiéu sudt tong hop BDF trong cac diéu kién khao sat la cao nhat. Ngoai ra voi thoi
gian siéu &m nay, qua trinh tach pha ciing dién ra nhanh va san phdm BDF khong con chita
m&. Do vay trong cac phan tiép theo ching tdi chi st dung thoi gian siéu &m 10 phat.

Anh huéng ctia ham lwong xtc tac KOH

Thuc hién phan tng voi ty |é mol methanol :m@ la 6:1, thoi gian siéu am 10 phat, tan sé
siéu am 35 kHz, cong sudt siéu &m 100% v&i nhirng ndng dd xuc tac thay dai tir 0,15 dén
1,85%. Két qua duoc trinh bay & Bang 5 va Hinh 2.

Bang 5.Két qua thi nghiém thay doi ham lugng xuc tdic KOH (Nyeon:Nms = 6, 35 kHz, 10 phiit)

[KOH], % | Hgpr, % M0 ta san pham
0,15 6,3 San pham vang duc, con rat nhiéu mg
0,44 8,0 San pham vang duc, con rat nhiéu mg
0,73 18,6 San pham vang duc, con rat nhiéu mg
1,02 54,1 Téach pha cham, san phiam hoi duc do con m@
1,14 94,1 Tach pha nhanh khoang 15 phut, san pham con it mg
1,25 94,3 Téach pha nhanh khoang 10 phat, san phdm mau vang trong, hét m.
1,37 88,6 Tach pha khoang 10 pht, san pham vang trong, hét m&, co rét it xa
phong
1,48 88,6 Tach pha khoang 10 phdt, san phdm vang hoi duc, hét m&, c6 xa phong
1,54 86,9 San phdm mau duc, hét m&, xa phong nhiéu hon
1,60 85,7 San phdm mau vang duc, hét m@, xa phong nhiéu
1,71 83,7 San phiam duc, hét m@, xa phong rat nhiéu
1,85 80,5 San phiam duc, hét m@, xa phong rat nhiéu

Bang 5 va Hinh 2 cho thdy v6i ham lvgng xdc tac dudi 1,14%, phan ing xay ra cham nén
dd chuyén hda chua cao khi siéu am 10 phit. Khi ndng do xdc tac tang 1én 1,25% san pham
BDF thu dugc rat t6t — mau vang trong, dé nhét gidm, hét mé va khong tao thanh xa phong.
Tuy nhién, tiép tuc tdng ndng d6 KOH Ién 1,4% thi xay ra qua trinh xa phong héa. Luong xa
phong tao thanh tdng theo ham lugng xdc tac lam cho qué trinh tach pha cham va khé khan,
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hiéu suét téng hop BDF giam va bang cdm quan ciing dé dang nhan thdy chét luong BDF suy
gidm.

100 +
90 -
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60 -
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10 4

Hiéu suat san pham (%)

0 0.5 1 15 2
[KOH], %

Hinh 2. Anh huéng clia ham lugng xdc tac KOH dén hiéu sudt BDF

Anh huéng ctia thoi gian hoa tan KOH vao methanol

Qua trinh hoa tan bazo vao methanol sé tao ra methoxide va methoxide cd kha nang phan
g Vv&i triglyceride. Chilng t6i da thwc hién thi nghiém thay ddi thoi gian hoa tan KOH vao
methanol tir 5 dén 30 phit & ty 1€ mol methanol : m& la 6:1, thoi gian siéu am 10 phat, tan s6
siéu am 35 kHz, cong suat siéu &m 100%, néng do xuc tdc KOH 1,25%. Két qua cho thdy thoi
gian hoa tan KOH vao methanol hau nhv khéng anh hudng dén hiéu suat phan ng va chat
lvong BDF. Tuy nhién, néu kéo dai thi hiéu sudt tong hop BDF gidm nhe, va con mé du (tuy
it) trong san pham, co thé la do methanol bay hoi mot phan.

Anh huéng ctia ty 1& mol methanol : m& dén hiéu suat tao thanh BDF

Theo phuong trinh (1) thi 1 mol m& phan (ng v&i 3 mol methanol, tuy nhién do day la
phan (*ng can bang nén dé chuyén hdéa hét m& can phai Iy dw methanol, do vay ty I& mol
methanol : m& can 16n hon 3. Thwc hién phan (ng voi thoi gian siéu &m 10 phat, tan s siéu
am 35 kHz, cong suéat siéu am 100%, ndng dd xuc tac KOH 1,25%, thoi gian hoa tan KOH vao
methanol la 10 phat véi nhitng ty k& mol methanol:m& khac nhau cho két qua nhuw trinh bay
trong Bang 7 va Hinh 3.

Bang 7. Két qua thi nghiém thay d6i ty 1é mol methanol : m@

Nmeon: Nms Hgpe, % Thoi gian tach pha, phit M0 ta san pham
5 86,6 25 Mau vang duc, con rat nhiéu mé.
6 93,7 8 Mau vang, trong, hét m&
7 95,7 8 Mau vang, trong, hét m&
8 96,1 10 Mau vang, trong, hét m&
9 96,2 12 Mau vang, trong, hét m&
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Hinh 3. Anh hudng cla ty 18 Nyeon: Nms @én hiéu sust BDF

Ty 1& mol methanol : m& bang hodc nhé hon 5 thi lvgng methanol du trong hdn hop phén
tng khong da dé dich chuyén can bang (1) nén san pham sau siéu am con m& nhiéu va hiéu
sudt tao thanh BDF thdp. Tang ti I&8 mol methanol : m& 1én hon 7 thi hiéu suat tao thanh BDF
khong tang nhiéu; do vay nén thirc hién phan (tng & ty 1& mol methanol : m& bang 6-7.

Anh huéng ctia cong suét siéu am
Bang 8 va Hinh 5 cho biét két qua thi nghiém véi ty 1€ mol methanol : m& la 6:1, thoi gian

siéu am 10 phut, tn s6 siéu am 35 kHz, nong do xtc tac KOH 1,25%, thoi gian hoa tan KOH
vao methanol tlr 5 - 10 phat v6i nhitng cong suat siéu &m khac nhau.

Bang 8. Két qua thi nghiém thay doi cong suét siéu am

Cong suét (%) Hgpr, %0 M6 ta san pham
60 90,6 BDF duc, con nhiéu mé&
70 91,4 BDF duc, con nhiéu mé&
80 92,4 BDF trong, vang, con nhiéu m&
90 92,8 BDF trong, vang dep, con rat it mg
100 93,7 BDF trong, vang dep, hét m&

Duoi tac dung ctia séng am 35 kHz va trong céc diéu kién da khao sat nhan thay hiéu
sudt tao thanh BDF hau nhuw tang tuyén tinh vé&i cdng suat siéu am trong khoang tlr 60 dén
100%.

Hiéu sudt phan &ng (%)
©
N

90 T T T T T |
50 60 70 80 90 100 110
Cong suat (%)

Hinh 4. Anh hudng clia cong suét siéu am dén hiéu suét BDF
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So sanh phuwong phap héa hoc véi phuong phap héa am

Sau khi khdo sat cac yéu té anh hudng dén phan (ng transeste hda md cd basa bang
phwong phap hoéa siéu &m ching t6i chon dwoc diéu kién t6i wu nhw sau: ty 16 mol mo :
methanol la 1:6, thoi gian siéu am 10 phdt, tan s6 siéu am 35 kHz, nong do xtc tac KOH
1,25%, cong sudt siéu am 100%, thoi gian hoa tan KOH vao methanol 10 phit. Thuc hién
phan (rng tai diéu kién trén thi dat dwoc hiéu sudt chuyén hda trén 94%, BDF c6 mau vang
sang trong, tach pha nhanh, san pham sau siéu am hét m@, diéu nay cho thay phan (ng
transester hda mé& ca basa chuyén hda t6t bang phurong phap siéu am.

Pong thoi thuc hién transeste hda m& c4 basa bang phwong phap héa hoc voi cling diéu
kién nhw trén nhung khudy trong 45 pht va gia nhiét & 80°C thi thu dwoc hiéu suét chuyén
héa trén 95%, BDF c6 mau vang trong, tach pha nhanh, hét mé. Nhu vay vé mat cdm quan thi
san pham BDF diéu ché bang hai phuong phap déu tét nhr nhau. Tuy nhién, phrong phép hoa
siéu am thi khdng can gia nhiét va thoi gian phan (ng & nhiét dd phong giam hon 3 lan so voi
phan (ng héa hoc & 80°C khong str dung siéu am. Néu thic hién phan (ng theo phwong phap
héa hoc & nhiét dd phong véi cung cac diéu kién khac nhu phuong phap siéu am thi thoi gian
phan (ng kéo dai dén vai gio.

Phan tich san pham biodiesel tir m& ca basa

Phan tich san phdm BDF sach (tir phwong phap hoa siéu am va hoa hoc) trén may sic ky
ghép khoi phd GC-MS HP-6890 véi c6t mao quan HP 5MS (30m x 250um x 0,25um); nhiét
dd bom mau 250°C; ty Ié chia dong 3:1; dau do khdi phd tt cuc (MSD); téc dd dong khi mang
(He) 0,9 ml/phut, &p suat 6,9 psi theo chrong trinh nhiét phan tich mau dau béo. Két qua dwoc
trinh bay & Bang 9.

Bang 9. Céc thanh phan chinh trong pha BDF, %, tdng hop bang hai phrong phép

Thanh phan chinh BDF hdéa am BDF hda hoc

9-Octadecenoic axit (Z)-, metil ester 27,59 25,61

Hexadecanoic axit, metil ester 21,04 22,60

Tetradecanoic axit, metil ester 9,28 8,40

Hexadecanoic axit, 14-metil, metil ester 2,95 -

Pentadecanoic axit, metil ester 2,24 1,96

Octadecatrienoic axit, metil ester 8,50 8,45

Octadecadienoic axit, metil ester 7,36 8,58

2,4-Decadienal - 1,66

Metil arachidonate - 6,5

Octadecanoic axit, metil ester 9,15 10,17

Docosanoic axit, metil ester 0,80 1,13

Tetracosanoic axit, metil ester 0,55 0,78

7, 10, 13-Eicosatrienoic axit, metil ester 7,05 -

9, 12-Octadecadienoic axit (Z, Z) 0,98

Tricosanoic axit, metil ester 0,28 0,37

Octanoic axit, metil ester - 0,47

Dodecanoic axit, metil ester 0,82 0,62

AXit tong 0,98 6,5
Andehyde tong - 1,66
metil ester tong 97,61 89,1
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Két qua phan tich mau BDF theo phwong phap siéu am cho thdy téng ham luong 13
methyl este chinh trong pha BDF chiém 97,61%, axit 0,98%, khong con andehit. Két qua phan
tich mau BDF (theo phuong phap hda hoc) cho thdy tng ham Ivong 13 metil ester trong pha
BDF chiém trén 89%, andehit chiém 1,66%, va ham lugng axit tong 1én dén 6,5%. RG rang
chét lugng BDF thu dugc bang phuong phap hda am tinh khiét hon so v6i san phdm cla
phuong phap hoéa hoc.

Bang 10 cho biét cac chi tiéu hoa ly clia san pham BDF tong hop tlr m& céa basa dugc xac
dinh theo cac quy chuan clia My va so sanh voi Bo Tiéu chuan Viét Nam mai ban hanh cho
dau diesel sinh hoc (TCVN 7717 : 2007, [14]).

BDF tir m& ca basa c6 céc tinh chat hoa ly ndm trong gi¢i han cho phép clia BDF géc
(B100) TCVN 7717:2007, cu thé nhu sau:

Do nhét ndm trong gi¢i han cho phép clia BDF gbc (B100) TCVN 7717:2007, do do sé
khéng anh huéng dén kha nang bom va phun nhién liéu vao budng dét.

Ham lugng tro ndm trong giGi han cho phép ctia BDF géc (B100) TCVN 7717:2007, diéu
nay cho thdy it tao can trong dong co.

Ham lvong nuéc va tap chat cling nam trong gidi han cho phép clia BDF géc (B100)
TCVN 7717:2007 nén khong anh hudng dén chi tiéu k¥ thuat clia dong co.

Ham lwong este cling ndm trong giGi han cho phép clia BDF gbc (B100) TCVN
7717:2007.

Ham Iwong glycerin ty do, 0,013% kl nam trong giGi han cho phép clia BDF gdc (B100)
TCVN 7717:2007 (0,020 max). Day la chi tiéu rat quan trong vi néu thanh phan glycerin ty do
vurot gidi han cho phép thi khdng chi anh hwdng dén viéc kich nd, ma ban than né la mét chat
gay nd (dong thoi khi no sé sinh nhiét rat 16n), tham chi khéng kiém soét dugc, may ndng hon
binh thuong dan dén pha hdng may. Thuc té d4 ting co trudng hop bang Minnesota (M) nam
2006 phai tam ngirng st dung nhién liéu B5 (dau diesel +5% BDF) mot thdi gian do mot s6
san pham BDF tlr dau thuc vat chira ham lwgng glycerin viot qua tiéu chuan.

Bang 10. C4c tinh chéat hda ly clia BDF tlr m& ca basa va BDF goc (B100) [14]

STT Chi tiéu phan tich BDF BDF gbc (B100) | BDF géc
tr m& ca TCVN (B100)
7717 : 2007 clia Hoa Ky
1 Ham luvong lwu huynh, %kl 0,0003 - 0,50 max
2 | An mon tdm ddng, 50°C, 3h la - No. 3 max
3 | Tytrong & 15°C, g/ml 0,8813 -
4 PO nhét 40°C, ¢St 4,744 1,9-6,0 1,9-6,0
5 | Nhiét do bat chay coc kin, °C 216 -
6 | Diém chay, °C 9 -
7 Ham lvong nuéce va tap chat, 0 0,050 max 0,050 max
%Kkl
8 Mau ASTM LO,5 -
9 | Thanh phan cat
IP 307,4 -
10 | Ham lugng glycerin tv do, 0,013 0,020 max 0,020 max
%Kkl
11 | Glycerit tong, %kl 0,240 max 0,240 max
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12 | Ham lugng tro sunfat, %kl 0,005 0,020 max 0,020 max
13 | Tri sO xétan 47 min 47 min
14 | Can cacbon, 100% mau tht, 0,50 max
%kl
15 | Biém chadp chay, °C 130 min
16 | Ham lugng photphat, %k 0,001 max 0,001 max
17 | Nhiét do chwng cét, °C 360 max
18 | Ham lugng este, % ki 97,61 96,5 min
19 | Trisd axit, mg KOH/g 0,50 max
20 | Do on dinh dxy hoa tai 110 °C, 6 min
gio
5.KET LUAN

Pa diéu ché duoc dau biodiesel tir m& ca basa bang phuong phap hoa am, voi két qua rut
ngan thoi gian phan (ng va thoi gian tach pha. San phdm BDF tao thanh tinh khiét hon so véi
san pham cla phwrong phap héa hoc, bao dam moi chi tiéu theo tiéu chuén biodiesel cla Viét
Nam va quoc té.

P4 khao sét cac yéu td anh hudng dén phéan (tng transester m& ca basa bang phuong phap
héa am voi tac chat la methanol va xuc t&c KOH. Trong pham vi nghién cru d& xac dinh diéu
kién tdi wu cho phan (ng nhu sau:

- Ty & mol methanol:m& la 6:1

- Thoi gian hoa tan KOH vao methanol: 5 - 10 phut.
- Ham lugng xtc tac KOH: 1,25% (tinh theo m&).

- Tans6 35 kHz; cong suat siéu am 100%.

- Thoi gian siéu am: 10 phat.

SONOCHEMICAL SYNTHESIS OF BIODIESEL FROM CATFISH FAT

Nguyen Hong Thanh, Nguyen Tran Tu Nguyen, Nguyen Thi Phuong Thoa
University of Natural Sciences, VNU-HCM

ABSTRACT: Biodiesel was prepared from catfish fat by alkaline-catalyzed
transesterification with methanol. Using ultrasonic irradiation considerably sped up the
transesterification and the phase separation as well as reduced by-product formation in the
product in comparison with the heat-chemical method. The basis factors, such as content of
catalysts, reaction time, dissolved time of catalyst in methanol, mol ratio of reactants,
ultrasonic power, etc. were investigated and optimized. Biodiesel yield was more than 90%.

Obtained biodiesel fuel was up to the Vietnamese standard for biodiesel fuel blend stock
(B100).
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