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TOM TAT: Pa diéu ché duoc biodiesel tir mé cd basa bc;ng phuwong phdp transester
héa véi methanol va xic tdc kiém. Viéc sir dyng siéu am o tan sé 35 kHz da rut ngdn thoi gian
phan umg, thoi gian tach pha va tao it tap chat trong san pham hom so voi phuong phap hoa
hoc thong thmmg Cdc yéu t6 nhw: ban chdt va ham lwong xuc tdc, thoi gian phan img, thoi
gian hoa tan xuc rac vao methanol ty 1é mol tac chdt, cong sudt siéu am da du ye khdo sdt va
duwa ra diéu kién t6i wu. Hiéu sudt phan img trén 90% vdi san phédm biodiesel chita trén 97%
methyl este va bao dam cdc quy chudn eia TCVN cho nhién liéu diézen sinh hoc géc (B100).

1.GIOI THIEU

Biodiesel hay diesel sinh hoc (biodiesel fuel, thudng vret tit 1a BDF) la thuét ngir dung dé
chi loai nhién liéu dung cho ddng co diesel dugc san xuét tir dau thyc vét hay m& dong vat.
Thanh phan chinh cta BDF la cac alkyl este, théng dung nhat 4 metyl este. Trong nhiing nam
gan day, c6 rat nhleu nudc trén thé gidi nghién ciru, sir dung va phat trién san xuét biodiesel dé
gop phan gi4i quyét an ninh ning lugng, thay thé ngudn nhién liéu héa thach dang can dan,
g6p phéin da dang héa va tao ra nguon nang luorng sach 1am giam 6 nhiém méi truomg [1].

Nhiéu phuong phap diéu ché biodiesel tir ddu m& dong thuc vat da dugc dua ra nhu: say
ndéng, pha loang, cracking, nhii twvong hda, transeste hoa, .... Trong s6 d6 thong dung nhét la
phan tng transeste hoa do qua trinh phan (g twong doi d(m gian va tao ra san phém este co
tinh chat hoa ly gan gidng nhién liéu diesel. Hon nira, c4c este c6 thé dugc dbt chay truc tiép
trong budng d6t ctia dong co va kha niing hinh thanh cin thap [2].

Phén (g transester hoa 1a phan tng giira triglyceride (thanh phan chinh trong dau thye vat

. hay m& d6ng vat) va alcohol (phwong trinh 1). San phim biodiesel thu duoc la hén hop mono-
alkyl ester. Sy hién dién cia xuc tac (axit, kiém...) s& thic ddy qué trinh phan img. Dé dat hé
sb chuyén ddi cao phai ding lugng du alcohol do phan (g transester héa la qué trinh thuén
nghich.

C6 nhiéu ky thuét da duoc ap dung dé thuc hién phan (g transeste héa diu m& dong thue
vét nhu khuéy gia nhiét voi nhiéu loai xiic tic khac nhau [3-6], thyc hién phan img transeste
héa trong moi truong alcohol siéu téi han [7,8], k¥ thuat siéu dm, vi séng,... [9-12]. Theo céc
tai liéu [9-12] phuong phap siéu am dp dung cho phan ing transeste hoa dau thuc vit c6 uu
diém 1 rat ngén thoi gian phan tng, dong thoi do chuyén héa ciia phén g trong dbi cao.

H,C —OCOR; H,C—OH H;COCOR,
| | _ |
HC - OCOR, + 3CH;0H —_— H(l: —Q0OH + H3COCOR; (1)
[ ‘
H,C —OCOR; H,C —OH H3COCORy

Viét Nam la quoc gia xuét khau c4 basa manh trén thé gi¢i. Nam 2007 san lugng cé dat
trén 800.000 tAn/nam tuong tmg v&i lwgng m& c4 trén 200.000 tAn/ndm va du kién nam 2008
s& dat hon 1 triéu tdn/nam tuong tng voi lugng m& cd khoang 300.000 tan/nim [13]. Trong
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thoi gian qua da co nhleu co s& san xuit BDF tir m& cé basa. Tuy nhién, chua c6 nhing nghién
ctiu khoa hoc sau vé vin dé nay ciing nhu quy trinh cong nghé chua nghiém ngit, dan dén san
phdm BDF chua tinh khiét va khong tuén thu tiéu chuén qudc te gdy hdu qua khi dwa vao sir
dung thuc té. Diéu nay din dén mot s6 nhan dinh sai 1am cho rang BDF tir m& c4 basa khong
thé pha trén lam nhién liéu thay thé cho dong co diesel.

Trong céng trinh nay ching téi nghién ciru cac yeu t6 anh hudng dén cac qua trinh diéu
ché BDF tir m& cé basa bing phwong phap hda siéu &m nham dua ra quy trinh cng nghé don
gian, dé thuc hién, it tdn thoi gian ma van bao dam day da tiéu chuan cia san pham BDF.

2. THUC NGHIEM

M@ ca basa da dugc xir 1y so H do cong ty TNHH Minh Tt cung cAp va cac hoa chét khac
dugc sir dung 1a héa chét tinh khi it thuong mai.

Thanh phin m& ca basa (Baug 1) dugc phén tich trén may sic ky ghép khdi phé GC-MS
hiéu Hewlett Packard (HP)-6890. Bang 2 trinh bay tinh chét hoa Iy ciia m&, xac dinh theo céc
tiéu chuian TCVN 6594:2007; TCVN 6325:2007; AOCS Cd 3-25 (1997); AOCS Cd 1-25
(1997).

Bing 1. Thanh phin axit béo trong m& c4 basa

Tén axit Ham lwong, %

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

Béng 2. Mot s6 tinh chét hoa Iy ciia md c4 basa

Chi tiéu Tiéu chuin Gi tri

Iy khéi & 30°C TCVN 6594 0,886
Chi s6 axit, mg KOH /g mdu TCVN 6325 6,6

Chi sd xa phong héa, mg KOH /g mau | AOCS Cd 3-25 (1997) 187,7
Chi 50 I6t, g I,/100 g mau AOCS Cd 1-25 (1997) 22,5

Phan tng transeste hoa m& ca basa dugc thuc hién theo phuong phéap héa hoc sir dung
may khuay tir gia nhiét Labinco, model L-80, Ha Lan hodc theo phwong phap héa am trong
bon siéu 4m Elma, Dirc tin s6 35 kHz va 130 kHz.

Khéi lugng m& ca basa & mdi thi nghiém duge dung khong ddi 1a 30 g, khéi luong
methanol iy theo ty 1é mol m& : methanol tir 1:5 dén 1:9, him lwgng xtc tac thay déi tir 0,15
dén 1,85% (tinh theo khdi luong md). Xuc tic NaOH hoic KOH hoéa tan trong methanol bing
may khuay tir & nhiét dd phong trude khi cho vao binh phan ng chita m&. Thai gian hoa tan
xiic tdc vao methanol thay ddi tir 5 dén 30 phit.
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Vi phuomg phép hoa 4m, dat binh chira h&n hop phan g vio bén siéu am tan sb 35 kHz
hodc 130 kHz va tién hanh phan 1mg & nhiét dd phong. Thoi gian siéu am thay ddi tir 5 dén 40
phut, cong suét siéu 4m tir 60 dén 100%. Véi phuong phép héa hoc hdn hop phan ting dugc
khuiy va gia nhiét & 80°C, thdi gian phan img 45 phut

D6 chuyén hoa ciia phan tmg dugc theo doi bang phuong phap sdc ky ban mong (TLC
plate Merck, Kielesgel 60Fs4, 250pg; dung dich rira gla: gbm hdn hop CHCI; + eter diu hoa).

Sau khi siéu 4m, hén hop phéan {mg dugc dé 4n dinh trong binh chiét va tach 16p. San
phim BDF téch ra duoc rira hai lan bang mrorc nham loai bo xiic tac, methanol va m& du; sy
rhe, cn san phdm kho va xac dinh hiéu suat phan ing.

Phén tich san phim BDF sach trén may GC-MS HP-6890 tai Phong Thi nghiém Phan tich
Trung tam, Truong DPH KHTN, DHQG HCM va phan tich chi ti€éu nhién li¢u diesel tai
‘[rung tim nghlen ctru va phat trién ché bién dau khi thudc Téng cong ty Dau khi Viét Nam.

Hiéu suit so bd cia phan tmg (ki hiéu 1& Hppr) duge tinh theo cong thire (2):

Khéi lwong BDF sach thu dugc (g)
Hgpr (%) = - . x 100% (2)
Khdi lwong BDF theo ly thuyét (g)

Khol lwong mol trung binh, Mg, cia m& ca basa dugc tinh tir phan tir gam trung binh, M*,
clia céc axit chinh trong thanh phan triglyceride m& c4 basa nhu sau:

M * = =L 3)
2z m,
i=1 . ‘

Mo =3M* -3 +41 )

v&i m 1a ham luong axit 7 trong mau (%).
Duya vao cong thite (3) va két qua phén tich thanh phin m& cé4 (Bang 1) tinh duogc:
M* =273 58 Suyra: M3 =273,58x3-3+41 =859¢

- 9. Y L

Theo phucmg trinh phéan tmg (1), khi 1 mol m& ca4 Mrp (859 g) phan ung voi methano!
néu chuyén hoa hoan toan thanh BDF, thi cho 863 g methyl ester. Nhu vay, hiéu suét chuyén
héa thanh BDF tinh cho 30 g m& c4 basa la:

Mgpe * 859
%)= ———* 1009
Hp(70) ks 8 %
hay Hgpr (%) = (mppr X 3,32)%

v&i mppr 12 khdi lugng BDF sach tao thanh sau khi tach pha, rira sach va da loai nudc.

Céc thi nghiém duoc 1ap lai hai 4n va 14y gié tri hiéu sudt trung binh.

Trang 53



Science & Technology Development, Vol 12, No.03 - 2009

3. KET QUA VA THAO LUAN

Anh hwéng ciia ban chit xic tac

D tién hanh hai chudi phan g véi xic tic NaOH va KOH, ndng do xic tac thay dbi tir
0,5 dén 1,70%, ty 1¢ mol methanol:m& 1 6:1. Phan (g dwoc khao sat tai nhiét do phong, tin
s6 siéu 4m 35 kHz, cuong do séng 4m 100%, trong thoi gian 15 phiit. Két qua duoc ghi nhin
trong Bang 3.

Bang 3.Anh hudng cia xic tic NaOH va KOH dén qua trinh diéu ché BDF
(nMeoi:ms = 6, 35 kHz, 15 phut)

% KL NaOH _ KOH
xiic tic M3 ti san phim BOF Hapr Mo ta san pham BDF Hior,
% %
0,50 Khong tach pha, nhi¢u xa 0 BDF vang duc, con rat nhiéu | 8,0
phong md
1,00 Khong tach pha, nhiéu xa 0 Téch pha chdm, BDF hoi 54,0
phong duc do con m&
1,25 Xa phong nhiéu, mot khoi 0 Tach pha nhanh, BDF vang | 94,2
dac dep
1,50 Khéng tao BDF, hén hop 0 Téch pha nhanh, BDF vang 88,6
dong dac hoi duc, c6 xa phong
1,70 Khéng tao BDF, xa phong 0 BDF c6 mau duc, san phém 83,7
rét nhiéu, mot khéi dac hét md, xa phong rit nhidu

Céc sb liéu trong Bang 3 cho théy KOH thich horp cho phan (tng metyl este hda m& cé basa
hon NaOH trong diéu kién siéu am. Phan (g véi xiic taic KOH c6 thdi gian tach pha nhanh
hon, hiéu suét thu hdi BDF cao hon va lrong x4 phong tao thanh thap hon nhiéu lin so véi
ding xiic tic NaOH. Do vy trong cac phan tiép theo chiing t6i chi sir dung xtc tac KOH.

Anh hwdng ciia thoi gian siéu 4m

Bang 4 va Hinh 1 trinh bay két - qua chucn phan ing v&i ty 1¢ mol methanol: mcr la 6:1, ndng
do xuc tac KOH 1,25% (két qua tdt nhét trong chudi phan mg & muc 3.1), tin sb siéu 4m 35
kHz, céng suit siéu am 100% véi nhitng th&i gian siéu 4m khéc nhau.

Bang 4. Két qua thi nghiém thay dbi thdi gian phan tng (imeoni7ims = 6, 35 kHz, KOH 1,25%)
Thoigian (phat) | Hgpr, % MB® ti sin pham
5 93,4 BDF vang duc, con nhiéu m&
10 94,3 | Téch I6p nhanh khoang 10 phut, hét m&, BDF trong, vang, dep
15 942 Téch 16p nhanh, hét md, BDF trong, vang, dep
20 93,6 Tach 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 nhicu xa phong
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Hinh 1. Anh huéng cia thoi gian siéu am dén hiéu suit BDF

R& rang, thoi gian S phit siéu 4m khong di dé chuyén héa hét m& ban déu nén hi¢u suat
tao thanh BDF thap. Tuy nhién khi ting thoi gian siéu 4m 1én 20 — 40 phit thi hiéu suét giam
do phan tmg xa phong héa xay ra va khéi lugng san pham phu ting. Thoi gian siéu &m 10 - 15
phit cho hiéu suét tong hop BDF trong céc diéu ki¢n khéo sat la cao nhat. Ngoai ra vai thoi
gian siéu 4m ndy, qua trinh tich pha ciing dién ra nhanh va san phim BDF khéng con chira
m&. Do vy trong céc phan tiép theo chung tdi chi sir dung thoi gian siéu &m 10 phit.

Anh hudng ciia ham lwgng xic tic KOH

Thyc hién phan tmg véi ty 1é mol methanol :m& la 6:1, thoi gian siéu dm 10 phut, tin §6
siéu 4m 35 kHz, cong suét siéu &m 100% véi nhimg ndng d§ xic tac thay doi tir 0,15 den
1,85%. Két qu_é duoc trinh bay & Bang 5 va Hinh 2.

Bang 5.Két qua thi nghiém thay dbi ham lugng xic tdc KOH (Mveoni?ims = 6, 35 kHz, 10 phut)

[KOH], % | Hgpr, % Mb ta sin phim
0,15 6,3 San phim vang duc, con rat nhiéu m&
0,44 8,0 San pham vang duc, con rét nhiéu m&
0,73 18,6 San phim vang duc, con rat nhiéu mg
1,02 54,1 Téch pha chdm, san phém hoi duc do con m&
1,14 94,1 ‘ Téch pha nhanh khoang 15 phit, sin phim con it m&
125 94,3 Tach pha nhanh khoang 10 phit, san phdm mau vang trong, het mg.
1,37 88,6 Téch pha khoang 10 phut, san phdm vang trong, hét mg, c6 rat it xa
phong
1,48 88,6 Téch pha khoang 10 phut, san pham vang hoi duc, hét m3, cd xa phong
1,54 86,9 San pham mau duc, hét m&, xa phong nhiéu hon
1,60 85,7 San pham mau vang duc, hét md, xa phong nhiéu
1,71 83,7 San pham duc, hét md, xa phong rét nhiéu
1,85 80,5 San pham duc, hét md, xa phong rét nhiéu

Bang S va Hinh 2 cho thdy v6i ham luong xic tac dudi 1,14%, phan (g xay ra chdm nén
6 chuyén héa chua cao khi siéu am 10 phat. Khi nong d6 xic téc ting 1én 1,25% san phém
BDF thu duoc rat tét — mau vang trong, do nhét giam, hét md va khong tao thanh xa phong.
Tuy nhién, tiép tuc ting ndng @6 KOH 1én 1,4% thi xdy ra qua trinh xa phong héa. Lugng xa
phong tao thanh ting theo ham lwong xtc téc lam cho qué trinh tach pha cham va kho khan,
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hiéu sut tong hop BDF giam va bing cam quan ciing dé dang nhan thdy chit luong BDF suy
giam.
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Hinh 2. Anh huéng ctia ham lurong xic tic KOH dén hiéu sut BDF

Anh hwéng ciia thoi gian hda tan KOH vao methanol

Qua trinh hoa tan bazo vao methanol s& tao ra methoxide va methoxide ¢6 kha ning phan
ung vai tnglycende Chiing t6i da thuc hién thi nghiém thay ddi thoi gian hoa tan KOH vao
methanol tir 5 dén 30 phut & ty 1€ mol methanol : m& 1a 6:1, thoi gian siéu 4m 10 phit, tin sb
siéu 4m 35 kHz, cong suét siéu 4m 100%, ndng d6 xic tic KOH 1,25%. Ket qua cho thiy thoi
gian hoa tan KOH vao methanol hau nhu khéng énh huéng dén hiéu suét phan g va chét
lugng BDF. Tuy nhién, néu kéo dai thi hiéu suét téng hop BDF giam nhe, va con m& du (tuy
it) trong san phém, c6 thé 13 do methanol bay hoi mét phén.

Anh hwéng ciia ty 1& mol methanol : m& dén hiéu suit tao thanh BDF

Theo phuong trinh (1) thi 1 mol m& phén ing véi 3 mol methanol, tuy nhién do day la
phan g cén bang nén dé chuyén héa hét m& can pha1 lay du methanol, do véy ty 1€ mol
methanol : m& can 16n hon 3. Thuc hién phan mg v6i thoi gian siéu 4m 10 phit, tin s6 siéu
am 35 kHz, cdng sudt siéu 4m 100%, nong do xuc tac KOH 1,25%, thoi gian hoa tan KOH vao
methanol la 10 phut véi nhitng ty ké mol methanol:m& khéc nhau cho két qua nhu trinh bay

-
1
3
Lo
!
~J
EE
3
-
+d

Bang 7. Két qua thi nghiém thay ddi ty 18 mol methanol : m&

Ryeonifmy | Happ, % Thoi gian tach pha, phit MG ti sin phim
5 86,6 25 Mau vang duc, con rat nhiéu ma.
6 93,7 8 Mau vang, trong, hét md
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 huéng ciia ty 1& Ayeon:#ms dén hiéu suit BDF

Ty 1é mol methanol : m& béng hogc nhé hon 5 thi lwgng methanol du trong hén hop phan
trng khong du dé dich chuycn can bing (1) nén san pham sau siéu 4m con mor nhiéu va hiéu
suat tao thanh BDF thap Ting ti 1é mol methanol : m& 1én hon 7 thi hi¢u suét tao thanh BDF
khong ting nhiéu; do vay nén thuc hién phan {mg & ty 1€ mol methanol : m& bang 6-7.

Anh huéng ciia cong suit siéu Am
Béng 8 va Hinh 5 cho biét két qua thi nghlem vGi ty 18 mol methanol : m& 12 6:1, thoi gian

siéu &m 10 phat, tin s6 siéu 4m 35 kHz, nong do xuc tdic KOH 1,25%, thoi gian hoa tan KOH
vao methanol tir 5 - 10 phit véi nhitng cong sudt siéu 4m khéc nhau.

Bang 8. Két qua thi nghiém thay ddi cong suat siéu 4m

Cong suit (%) Hgpr, % Mo ti san pham
60 90,6 BDF duc, con nhiéu m&
70 91,4 BDF duc, con nhiéu m&
80 92,4 BDF trong, vang, con nhiéu m&
90 92,8 BDF trong, vang dep, con rét it m&
100 93,7 BDF trong, vang dep, hét m&

Dudi tac dung clia séng 4m 35 kHz va trong cac dleu kién da khao sat nhén thiy hiéu
sudt tao thanh BDF héu nhu ting tuyén tinh véi cong suét siéu 4m trong khoang tir 60 dén

100%.
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Hinh 4. Anh huéng ctia cong suét siéu 4m dén hiéu suat BDF
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So sanh phwong phap héa hoc véi phu'e'ng phap héa 4m

Sau khi khao sat cic yéu t6 anh huéng dén phan Umng transeste héa m& ca basa bang
phuong phap hda siéu dm ching t6i chon dugc dleu kién t6i wu nhu sau: ty 1§ mol md :
methanol 1a 1:6, thoi gian siéu &m 10 pht, tan s6 siéu 4m 35 kHz, ndng dé xtc tac KOH
1,25%, cong suit siéu am 100%, thoi gian hoa tan KOH vao methanol 10 phat. Thuc hién
phan rng tai diéu kién trén thi dat duoc hiéu suit chuyen hoa trén 94%, BDF c6 mau vang
sang trong, tach pha nhanh, san pham sau sidu 4m hét md, diéu nay cho thdy phan img
transester hoa m& ca basa chuyen hoa tdt bing phuong phép siéu am.

Dong thoi thuc hién transeste héa m& cé basa bing phwong phap héa hoc véi cung dleu
kién nhu trén nhung khudy trong 45 phit va gia nhiét & 80°C thi thu dugc hiéu suat chuye én
hoa trén 95%, BDF c6 mau vang trong, tach pha nhanh, hét m&. Nhu vdy vé mit cam quan thi
san pham BDF diéu che bang hai phuong phép déu t6t nhw nhau. Tuy nhién, phuong phép li6a
siéu am thi khong can gia nhiét va thoi gian phan ing & nhiét d6 phong giam hon 3 lan so voi
phan Ung hoa hoc ¢ 80°C khong sir dung siéu 4m. Néu thuc hién phan u‘ng theo phuong phap
héa hoc & nhiét d9 phong v6i ciing céc diéu kién khic nhu phuong phép siéu 4m thi thoi gian
phan ing kéo dai den vai gio.

Phén tich san phdm biodiesel tir m& c4 basa

Phén tich san phdm BDF sach (tir phuong phap hoéa siéu 4m va hoa hoc) trén may sic ky
ghép khéi pho GC-MS HP-6890 vdi c6t mao quan HP SMS (30m x 250pum x 0,25um); nhiét
dé bom mau 250°C; ty I¢ chia dong 3:1; déu do khéi phd tir cue (MSD); toc db dong khi mang
(He) 0,9 ml/phtt, ap suat 6,9 psi theo chlrorng trinh nhiét phan tich mau dau béo. Két qua duoc
trinh bay & Bang 9.

Bang 9. Cac thanh phén chinh trong pha BDF, %, tdng hop béng hai phuong phap

Thanh phan chinh BDF héa 4m BDF héa hoc
9-Octadecenoic axit (Z)-, metil ester K 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 téng 97,61 89,1
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Két qua phéan tich mau BDF theo phuong phép siéu 4m cho thdy téng ham luong 13
methy] este chinh trong pha BDF chiém 97,61%, axit 0,98%, khéng con andehit. Két qua phan
tich mau BDF (theo phuong phap héa hoc) cho thdy tong ham luong 13 metil ester trong pha
BDF chiém trén 89%, andehit chiém 1,66%, va ham luong axit tong 1én dén 6,5%. RS rang
chét luong BDF thu duoc bang phuong phap héa am tinh khiét hon so v&i san phim cia
phuong phap hoéa hoc. )

Rang 10 cho biét cac chi tiéu héa Iy cia san phim BDF tépg hop tir m& céd basa duge xdc
dinh theo cac quy chuéan cia My va so sanh véi B6 Tiéu chuin Viét Nam m&i ban hanh cho
dau diesel sinh hoc (TCVN 7717 : 2007, [14]).

BDF tir m& c4 basa co céc tinh chét héz Iy nim trong gi6i han cho phép ciia BDF gbc
(B100) TCVN 7717:2007, cu thé nhur sau:

D6 nhét ndm trong gisi han cho phép cua BDF gbc (B100) TCVN 7717:2007, do d6 sé
khéng anh hudng dén kha ning bom va phun nhién liéu vao budng dot.

Ham luong tro nim trong gi¢i han cho phép cia BDF géc (B100) TCVN 7717:2007, diéu
ndy cho thdy it tao cin trong dong co.

Ham luong nuéc va tap chit ciing nam trong gi6i han cho phép ciia BDF gbc (B100)
TCVN 7717:2007 nén khéng anh hudng dén chi tiéu ky thuét cia dong co.

Ham luong este ciing nim trong giéi han cho phép cia BDF gbc (B100) TCVN
7717:2007. . :

Ham luong glycerin tr do, 0,013% kI nam trong giéi han cho phép cia BDF goc (B100)

" TCVN 7717:2007 (0,020 max). Day la chi tiéu rét quan trong vi néu thanh phan glycerin tu do

vuot gioi han cho phép thi khdng chi dnh huéng dén viée kich nd, ma ban than n6 1a mdt chét
gy nd (ddng thdi khi nd s sinh nhiét rét 16n), thim chi khong kiém soat dugc, may nong hon
binh thudmg din dén phé hong may. Thyc té da tirng c6 trudng hop bang Minnesota (M§y) nim
2006 phai tam ngimg sir dung nhién liéu BS (ddu diesel +5% BDF) mot thoi gian do mét s6
san phim BDF tir diu thyc vét chira ham long glycerin vurot qué tiéu chuén.

Bang 10. Cac tinh chit ha 1y cia BDF tir m& c basa va BDF goc (B100) [14]

STT Chi tiéu phan tich BDF BDF géc (B100) [ BDF goc
tir mé cd TCVN (B100)
7717 : 2007 cia Hoa Ky
1 Ham luong luu huynh, %kl 0,0003 - 0,50 max
2 | An mon tim dong, 50°C, 3h la - No. 3 max
3 | Ty trong & 15°C, g/ml 0,8813 -
4 | Do nhét 40°C, cSt 4,744 1,9-6,0 1,9-6,0
5 | Nhiét dd bat chay cdc kin, °C 216 -
6 | Piém chay, °C 9 “
7 | Ham lugng nudc va tap chat, 0 0,050 max 0,050 max
%K1
8 | Mau ASTM L0,5 .
9 | Thanh phan cét
IP ; 307,4 °
10 | Ham lugng glycerin tir do, 0,013 0,020 max 0,020 max
%kl
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 sb xétan 47 min 47 min
14 | Cén cacbon, 100% mau thir, 0,50 max
%kl
15 | Diém chép chay, °C 130 min
16 | Ham lugng photphat, %kl 0,001 max 0,001 max
17 | Nhiét d6 chung cat, °C 360 max
18 | Ham lugng este, % ki 97,61 96,5 min
19 | Trj sb axit, mg KOH/g 0,50 max
20 | D6 6n dinh 6xy hoa tai 110 °C, ' 6 min
gid
5.KET LUAN

Pa dicu ché dugc ddu biodiesel tir m& c4 basa bing phuong phap héa am, véi két qua rit
ngan thoi gian phan tmg va thoi gian tach pha. San phim BDF tao thanh tinh khiét hon so véi
san phim clia phwong phap héa hoc, bao dam moi chi tiéu theo tiéu chuin biodiesel cia Viét
Nam va quéc té.

Di khao sat céc yéu t§ anh huong dén phan (ing transester m& c4 basa bang phuong phép
héa am véi tac chit 12 methanol va xuc tac KOH. Trong pham vi nghién ctru da xac dinh diéu
kién t5i uru cho phan Ung nhu sau:

- Ty lé¢ mol methanol:m& 14 6:1 =

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

- Tén s6 35 kHz; cbng suét siéu 4m 100%.

- Thoi gian si€u &m: 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 Viemamese standard for biodiesel fuel blend stock
(B100).
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