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NGHIEN CUU TONG HOP BIODIESEL TU MO CA BASA
Trdn Kiéu Oanh va Biii Thi Biru Hué*

ABSTRACT

Biodiesel is a renewable fuel, made by a refinery chemical transesterification of an
alcohol and vegetable or animal oils, fats. Biodiesel is one of several alternative fuels
that have a place in the development of a balanced energy policy. This paper presents
initial research results on the synthesis of biodiesel from catfish fat, a raw material which
is plentifully available in the Mekong Delta. The synthesis made use of ethanol instead of
highly toxic methanol.
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TOM TAT

Biodiesel (diesel sinh hoc) la logi nhién liéu c6 thé tdi sinh, dwoc tong hop théng qua
phan tng chuyén héa ester gitta dau thiee vit, mé dong vit va mét alcohol (methanol,
ethanol,...). Biodiesel dirgc xem la mot trong nhirng logi nhién li¢u thay thé nguon nhién
liéu truyén thong, c6 vai tro quan trong trong chién lwoc phat trién va dam bao an ninh
nang lwong. Bdi bdo ndy trinh bay nhitng két qua nghién ciru ban ddau vé téng hop
biodiesel tir mé cd basa, mét loai nguyén liéu phong phii va ré tién ¢ Pong Bang Séng
Ciru Long. Quy trinh tong hop sir dung ethanol thay thé cho methanol c¢é déc tinh cao.

Tir khoa: phdn wng transester hoa, acid béo, biodiesel

1 PAT VAN PE

Biodiesel 1a loai nhién li¢u c6 thé tai sinh, c6 tinh chat gin gidng véi diesel truyen
thdng nhung khong phai xuat phat tir nguyén liéu hoa thach ma c6 ngudn gdc tir
sinh vat. Loai nhién liéu nay c6 uu diém 1a it gay 0 nhiém moi trudng va co thé
dugc san xuit tir nhiéu nguon nguyén liéu nhu dau thuc vat, m& c4 tra, ca basa,. ..

D3 c¢6 mot sd cong trinh nghién ctru tong hop thanh cong biodiesel tir md c4 tra, ca
basa. Tuy nhién, héu hét cac cong trinh nay déu sir dung mot lugng 16n methanol
trong quy trinh tong hop. Pay 1a loai hoa chat di duogc khuyén cao han ché sir
dung do doc tinh cta né. Nham huéng t6i thiét 1ap mot quy trinh téng hop
biodiesel sach va than thién v&i moéi truong hon, chiing t61 da nghién ctru str dung
ethanol thay cho methanol trong quy trinh tong hop biodiesel tir m& cé basa.

Vé phuong dién héa hoc, biodiesel 1a mot hdn hgp cac mono-alkyl ester clia céc
acid béo co trong dau thyuc vat, m& dong vat. Qud trinh téng hop dua trén phan tng
chuyén d6i ester gitra cac triglyceride c6 trong md cd basa va mot alcohol
(methanol, ethanol), st dung mét chat xuc tac thich hop nhu acid, base, zeolite,
enzymel?l .. Trong nghién ctru ndy chung toi str dung xuc tac kiém (KOH) do day
14 loai xtc tac ré tién va hiéu qua.

1 Khoa Khoa hoc, Trudng Pai hoc Can Tho
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Phan tng chuyén doi ester gitra cac triglyceride c6 trong md ca basa véi ethanol,
xuc tac KOH dugc trinh bay nhu sau:

Hzf'OCORl «oH RiCOOCH;  H,C—OH
HC-OCOR, + 3C,HsOH === R,COOC,Hs * HC—OH
H,C-OCOR, R3COOC;H5 H,C—OH
Triglyceride Ethanol Biodiesel Glycerin

(R1, Rz, Rs: Cdc goc hydrocarbon ciia céc acid béo)

Cac yéu tb c6 thé anh huong dén hiéu suit chuyén dbi ester nhu lwong KOH,
lugng ethanol, nhiét 9, thoi gian phan ting dugc tap trung khao sat.

2 THUC NGHIEM

Nguyén liéu md& ca basa dugc cung cap boi xuong thu mua phé', phén} Thuy San
Tra Noc (thanh ph6 Can Tho). Ethanol, methanol, KOH tinh khiét, xuat xr Trung
Quoc.

Dau thuc vat, m& dong vat c6 dac diém 1a c6 chi sd acid tang theo thoi gian ton trir
lam anh hudéng dén chat lugng dau md. Khi st dung mot loai dau thyuc vat hay m&
dong vat dé tong hop biodiesel thi chi sb acid cta nguyén liéu 13 yéu t6 quan trong
nhat quyét dinh mirc d6 thanh cong cta quy trinh tong hop.

Nguyén liéu m& ca basa sir dung c6 chi sb acid IA = 0,2 — 0,35. Qua trinh tong hop
biodiesel dung xuc tac KOH dugc thuc hién nhu sau: dung dich KOH trong
ethanol duoc cho vao binh phan tng da chira sin m& nguyén liéu. Tién hanh khudy
(400 vong/phut) ¢ nhiét d6 thich hop (may khudy tir IKA, Pirc: RH Basic KTC,
kém bo diéu khién nhiét d6). Hon hop sau phan tng dugc cho vao phéu chiét dé
tach 2 pha biodiesel va glycerin. Lép biodiesel duoc rira 1an luot bang acid acetic
5% va nudc, sau d6 lam kho bang Na»SOs va loc thu dugc san pham biodiesel tinh
khiét.

3 KET QUA THAO LUAN

Céc yéu t6 quan trong c6 thé anh hudng dén hiéu suat chuyén doi ester 1a luong
xuc tac KOH, lugng ethanol, nhiét do phan rng va thoi gian phan tng.

3.1 Anh hwéng ciia lwgng xtc tic

Dé khao sat anh huong cua lugng xuc tac (tinh theo % KOH dbi v6i luong md
nguyén liéu) dén hiéu suat phan ng chung t6i thuc hi¢n nhu sau: c¢d dinh luong
ethanol 1a 25% so v6i luong nguyén liéu md; thoi gian phan ung 1a 2 gio va nhiét
d6 phan ung 1a 40°C. Thyc hién phan Gng transester hoa ¢ nhitng néng d6 KOH
khac nhau. Két qua thu duoc dugce trinh bay trong bang 1 va db thi biéu dién su
phu thuoc dugc minh hoa bﬁng hinh 1.

Tir day cho thdy ham luong xtc tac c6 anh hudng nhidu dén hiéu suit phan tng.
Ham luong xuc tac thap khong du xuc tac cho su chuyén hoa cua triglyceride nén
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hiéu sut phan tng thap. Ham luong xtc tic qua cao tao diéu kién cho phan tng
tao xa phong gy kho khan cho qua trinh rtra va thu san pham, tir d6 lam giam hiéu
suét phan tng. Ung v6i luong xuc tac tir 0,8% dén 1% thi qua trinh chuyen do6i
ester gan nhu dat dén trang thai can bang (dugc phan anh mot phan qua sy on dinh
vé gia tri ty trong cla san pham). Hiéu suét biodiesel dat duoc cao nhat (96,7%)
ung voi ham luong KOH 1a 0,8%. Dung phuong phap dao ham chung t61 xac dinh
dugce ham luong xuc tac tot nhat cho phan tng 13 0,83%.

Béng 1: An’h huéng ciia % KOH dén hiéu Hinh 1: Anh huéng cia % KOH
suat va ty trong cua biodiesel dén hiéu suat phan ing
% Hiéu suat Ty trong & 00
KOH Biodiesel (%0) 30°C TN
0,2 _ - g 80 & >
0,4 75,50 0,870 I
0,6 92,07 0,863 g 20 y=-1153x% + 191.4x + 17.192
0,8 96,70 0,861 R?=0.9989
0 T T T T

1’0 93’50 0’861 0 02 04 06 08 1 12 1.4
1.2 80,70 0,865 % Xic téc

3.2 Anh huéng ciia ham lwong ethanol

B6 tri thi nghiém tuong ty: thuc hién phan ng & nhiét do 40°C, thoi gian phan
ung la 2 gio, ham lugng xuc tac st dung 1a 0,83% so vdoi nguyén li¢u, thay doi
ham luong ethanol tir 10 dén 35% (so v&i nguyén li¢u).
Két qua thu dugc trinh bay trong bang 2 va hinh 2.

Bang 2: Anh huéng lwong Hinh 2: Anh huéng cia lwgng ethanol dén hiéu

ethanol dén hiéu suit suit phan ing
va ti trong biodiesel

Hiéu Ty 0
C2oHsOH suat trong

% Biodiesel | 6 30 S 100 /k—%\o

(%0) °C g % s
10 - - g 60
15 75,3 0,8680 = 20 y =-0.0997x" + 5.9957x + 7.8743
20 87,7 0,8650 R*=0.9919
25 96,5 |0,8630 20 ' ' ' ' ' '
30 968 0.8627 0 15 20 25 30 35 40
35 96,0 |0,8630 % etanol

Két qua trén cho thay luong ethanol anh hudng manh dén d6 chuyén hoa ciia phan
mg. Tuy nhién, do ethanol c6 kha ning hoa tan t6t trong ca hai pha ciia hdn hop
sau phan g (glycerin va biodiesel) nén khi lugng ethanol du s€ gay kho khan cho
qua trinh tach chiét thu hoéi san pham, tir d6 1a giam hiéu suit phan Gmg. Dung
phuong phap dao ham chung toi xac dinh duoc lugng xuc tac tot nhat cho phan
ung 1a 30%.
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3.3 Anh huéng cia thoi gian phén wng

Tuong tu, khi thyc hién phan ing véi lugng ethanol 1a 30% va ham lugng xuc tac
KOH la 0,83% (S0 va&i nguyén liéu), ¢ nhiét do 40°C va ¢ nhitng khoang thoi gian
khac nhau ching toi tim dugc thoi gian tot nhat cho qua trinh chuyén hoa ester 1a
145 phut (bang 3 va hinh 3).

Bang 3: Anh hudng cia thoi gian dén Hinh 3: A!lh huéng caa thoi gian phan ing
hiéu suat va ty trong dén hiéu suat phan ong
biodiesel
Thoi | Hiéu suit | T trong & 100 e
gian | Biodiesel 30°C w0 /
(phut) (%) J <
60 68,10 0,8710 g %
90 92,21 0,8740 E ¥ y =-0.0042x" + 1.2052x + 12.916
120 96,50 0,8636 2 R7= 09343
150 96,70 0,8638 0 R
180 96,60 0,8635 0 30 60 90 120 150 180 210
Thoi gian (phut)

3.4 Anh hwéng cia nhiét do

Dé khao sat anh huong cia nhiét do dén hiéu suét téng hop biodiesel, chung to1 bd

tri thi nghiém nhu sau: st dung 25% ethanol va 1,2% KOH so véi nguyén licu,

thoi gian phan ung 1a 145 phat va thay (101 nhiét d6 phan ung tir 40 dén 80°C. Két

quéa chung t6i tim dugc khoang nhiét do tot nhat cho qué trinh chuyén doi ester 1a
65°C (bang 4 va hinh 4).

Bing 4: Anh huéng clia nhi¢t do Hinh 4: Anh hwéng ciia nhiét dd dén hiéu suit
dén hiéu suat va ty

trong biodiesel phén ng
Nhiét | Hiéu suat | Ty trong
do | Biodiesel | ¢30°C 973

(°C) (%)
40 95,5 0,8630
50 96,5 0,8640

t (%)

97 o
96.5 / \
96 /

/ y =-0.0024x" + 0.3059x + 87.066

éu sual

A

60 97,0 0,8663 z 955 ¢ R = 09811
70 96.8 0,8738 9520 3I0 4I0 slo 6I0 7I0 slo 9I0
80 96,5 0,8735 Nhiét d) (0C)

Tom lai, d6i véi truong hop nguyén li¢u mé ca basa c¢6 chi sO axit tir 0,2 dén 0,35
chung t6i da tim dugc diéu kién tong hop biodiesel 1a: Luong xtic tic KOH: 0,83%
(so véi lugng md nguyén liéu); luong rugu ethanol: 30% (so véi lugng md nguyén
lidu); nhiét d6 phan tng: 65°C; thoi gian phan mg: 145 phut; toc do khuay: 400
vong/phit; Hiéu suat biodiesel: 97%.

Két qua phan tich GC-MS (Vién Coéng Nghé Hoéa Hoc, TP HCM) cho thiy san
pham biodiesel c6 thanh phan hoa hoc bao gdm céc ethyl ester ciia cac acid béo,
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chu yéu 13 acid oleic (49,30%), hexadecanoic (24,00%), octadecanoic (12,20%),
tridecanoic (5,04%) va E-11-hexadecenoic (1,52%).

Chét luong san pham biodiesel ciing dugc danh gia qua mot s chi tiéu hoa Iy
(Trung tdm Dich vu va Phan tich thi nghiém, s6 2 Nguyén Van Thua, Quan 1,
Thanh phé HO Chi Minh) nhu nhi¢t 46 chép chay, d§ nhét dong hoc, ham lugng
can carbon, ham luong luu huynh, ham lugng tro, ham lugng nudc, an mon 1a
ddng,...(bang 5).

Bang 5: Panh gia chit lwong sian pham biodiesel

TT Tén chi tiéu Phwong phap Két qua
1  Ham lugng luu huynh (S), mg/kg ASTM 4294-99 o4
2 Nhiét do chdp chay cde kin, °C ASTM 93-02a 65
3 Do nhét dong hoc & 40 °C, mm?/s ASTM 445-03 4,939
A Ham luo’rng can carbon’ cua 10% can ASTM 4530-03 156
chung cat tinh theo khoi lugng, % (Phuong phap micro)
5  Nhiét d6 dong dic, °C ASTM 97-05a +6
6  Ham luong tro tinh (% khdi lugng) ASTM 482-03 <0,001
7 Ham luong nudc (% khoi luong) ASTM 6304-00 0,190
8  Anmon la dong (50 °C, 3h) ASTM 130-94 la
9  Khdi luong riéng & 15 °C, kg/L ASTM 4052-96 0,8746
10 Ngoai quan ASTM 4176-02 sach, trong
4 KET LUAN

Nghién ctru nay da dat dugc mot sb két qua cu thé nhu sau:

- Xac dinh duoc diétu kién tot nhat dé tong hop biodiesel tir m& c4 basa bang
phuong phap khuay gia nhiét thong thuong, sir dung xuc tac KOH va ruou
ethanol. Hi¢u suat tong hop dat 97%.

— Céc chi tiéu hoa Iy cta san pham biodiesel thoa tiéu chuan ASTM 6751.

~  Quy hoach héa thyc nghiém nham tdi wu hoa quy trinh tong hop cling nhu thtr
nghiém san pham biodiesel trén dong co diesel dang duoc tiép tuc nghién ctru.
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