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NGHIEN CU’U DIEU CHE DIESEL SINH HOC
TU DAU HAT CAY LAl (Aleurites moluccana (L.) Willd)

Lwong Vin Tién, Hoang Vin Thanh, Vii Hoang Phwong
Vien Khoa hoc Lam nghiép Viét Nam

TOM TAT

Biodiesel c6 thé dwoc san xuat tir nhiéu ngudn nguyén li¢u, chu yéu 1a dau

thyc vét, md dong vat, dau an da qua sir dung. Ket qué nghién ctru cho thay,

dau hat cay Lai co tiém ndng trong viéc san xuét biodiesel ¢ Viét Nam. bPé

diéu ché biodiesel da sir dung cong nghé 2 giai doan bao gdm: Giai doan I

1a este ho4 a xit béo ty do bang methanol véi xtic tac axit sulfuric. Giai doan
Tir khéa: Biodiesel, diu hat II’ la phan ung chuyén’ héa‘ es;[e ti; triglyxerit thanh cac metyl este cua axit
ciy Lai, cdy Lai, este hoa, béo tu do (FAME), chinh 1a dau diesel sinh hoc.

chuyén doi este. Két qua phan tich cho thiy chét luong cia biodiesel thu duoc tir diu hat cay
Lai da dap Gmg co ban Tiéu chuan dau diesel (tiéu chuin EN 590) va Tiéu
chuin dau biodiesel (tiéu chudn EN 14214 va ASTM D6751) va c6 thé su
dung 1am nhién li¢u cho dong co diesel.

Két qua thir nghiém xac dinh ham lugng khi thoat ra tir dong co diesel ctia
may phat dién chay bang diesel dau mé va biodiesel tir dau hat ciy Lai cho
thiy viéc s dung biodiesel than thién hon v6i méi truong rat nhidu: (i)
Ham luong khi CO, giam 30%; (ii) Ham lugng khi CO giam 50% va (iii)
Hop chat hydrocacbon giam hon 20%.

A study on biodiesel produced from the seed of Aleurites moluccana
(L.) willd

Biodiesel could be produced from different kinds of fatty material, mostly
from vegetable oils, animal fat oils, recycled cooking oils. The results of the
study presented in this article showed that the seed oil of Aleurites
moluccana has the potential as raw materials for biodiesel production. The

Key words: Biodiesel, biodiesel technological manufacturing includes two stages: First stage:
Aleurites moluccana seed esterification of fatty acides with methanol in the presence of sulfuric acid
oil, Aleurites moluccana used as catalyst. Second stage: triglycerit converted into methyl ester of
(L.) Willd, esterification, fatty acid (FAME), that is biodiesel.

transeterification The analysis results show that the quality of biodiesel from Aleurites

moluccana seed oil satisfied diesel standard (EN 590) and biodiesel
standard (EN 14214 and ASTM D6751) in general. It could be used as fuel
for diesel engine.

Analysis results of the gas released from the generator with using biodiesel
from Aleurites moluccana seed oil shows that the content of toxic
components decreasedas following: (i) CO, content by 30%; (ii) CO content
by 50% and (iii) Hydrocacbon content by 20%.
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L. PAT VAN DPE

Trong nhitng nam gan déy, bién d6i khi hau
v6i cac hau qua cua van dé hiéu ing nha kinh
ngay cang trd nén nghiém trong, dan tdi mot
yéu cau cap thiét 1 tim ra loai nhién liéu méi
thay thé hodc bd sung cho cac loai nhién liéu
truyén théng tir ddu mo. Biodisel, cac metyl
este cua cac axit béo tu do, 1a loai nhién liéu
moi, mot loai nang luong tai tao cé tinh chét
trong tu diesel tir ddu mo va than thién voi
mdi truong. Biodiesel co thé duoc san xudt tir
nhiéu ngudn nguyén liéu, chi yéu la dau thyc
vat, m& dong vat, dau an da qua sur dung. Dau
hat cy Lai la dau thuc vat rimg, c6 tiém ning
trong viéc st dung dé san xuat biodiesel &
Viét Nam.

Cay Lai (Aleurites moluccana (L.) Willd) 1a
loai thuc vat than gd thuéc ho Thau dau
(Euphorbiaceae). Trén thé gioi cdy Lai phan b
nhiéu & cac nudc nhu Trung Quéc, An Do,
My, Brasil, Nhat Ban, Malaixia, Indonesia,
Philippin, Thai Lan, Mianma, Lao, Campuchia,
Uc. O Viét Nam, cay Lai dugc tréng hodc moc
tur nhién & nhiéu tinh thudc ving Péng Béc Bo
(Cao Bang, Lang Son, Bic Giang, Quéang
Ninh), ving Trung tim Bac B (Tuyén Quang,
Yén Bai, Ha Giang, Lao Cai), ving Béc Trung
B0 (Thanh Hoa, Nghé An, Quang Binh, Quang
Tri, Thira Thién - Hué) va ving Tay nguyén
(Gia Lai va Dak Lik).

Cay Lai (Aleurites moluccana (L.) Willd) 1a
mot trong nhitng loai cdy rung da muc dich,
cung cip 14m san ngoai gd, trong d6 san pham
chinh cua cay Lai 1a cho qua. Dau hat cdy Lai
duoc st dung trong dugc phém, thuc phém,
héa my phiam va sit dung lam dau cong
nghiép. G& duge dung 1am nha, déng d6 moc.
Cay Lai trong 4 - 5 ndm sé& cho qua boi. Tai
Indonesia, trong 1ha Lai tir nim tha 30 sé
cung cép 2.400kg daw/ha/nim. D6i vé6i cdy 6
tudi va 15 tudi san lugng hat va dau co thé
tinh twong tng 30% va 50% gia tri nay. San
luong dau/ha/nim cua ring trong thuong mai
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tai Hawaii - USA tr nam thtr 20 dat khoang
1.700 kg/ha/nam.

Pé tai cap Bo “Nghién ctru chon giéng va ky
thuat trong cdy Lai (Aleurites moluccana) &
Tay Nguyén, Bic Trung Bo va Pong Bic theo
huéng iy qua” dwoc thyc hién trong giai
doan 2010 - 2014 do TSKH. Luong Vin Tién,
Vién Khoa hoc Lam nghi¢p Viét Nam chu tri
da xéac dinh duoc cac bién phap gy trong phu
hop va xéac dinh cac xuit xtr Lai c6 ning suét
qua, ham luong va chit luong dau cao, dong
thoi dé tai cling da nghién ciru diéu ché dau
diesel sinh hoc tir dau hat cdy Lai, gbp phan
thuc hién Quyét dinh sé 177/2007/QD-TTg
ngay 20 thang 11 ndm 2007 cia Thu tudng
Chinh phu vé viéc phé duyét “Dé an phat trién
nhién liéu sinh hoc dén nam 2015, tAm nhin
dén nam 2025".

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u

Hat duogc 1ay tir qua chin cua cay Lai 20 - 22
tudi, & 2 tinh Lang Son va Bic Kan (thu hai
vao thang 9 - 10). Hat cay Lai sau khi xur Iy so
bo (loai bo tap chét co hoc), dugc rtra sach,
phoi kho hét nude va dap vo vo cung, tach lay
nhan hat sau d6 ép nhén lay dau trén may ép
dau chuyén dung.

2.2. Phuong phap nghién ctru

a. Phan tich, xac dinh cdc chi tiéu hoa, ly cua
dau hat cdy Lai: St dung phuwong phap do
nhu trong bang 1.

Bang 1. Phuong phap do xac dinh cac chi tiéu
hoéa, 1y cua dau hat cay Lai

Chi tiéu Phwong phap do

Ham lvong dau TCVN 9611:2013

Ty trong ASTM - D4052 - 96
Do nhét dong hoce ASTM - D445

Chi sb axit ASTM - D664 - 11a
Chi sé lod ASTM - D5768

Chi s6 xa phong ASTM D5558 - 95

ASTM - D664 - 11a

Ham lwong FFA
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b. Piéu ché dau diesel sinh hoc tir dau hat
cay Lai

Do dau hat cay Lai c6 ham lugng axit béo tu
do (FFA) tuong ddi cao, khoang 10%, nén
viéc diéu ché dau diesel sinh hoc phai str dung
cong nghé hai giai doan:

- Giai doan 1: Este hoa axit béo tu do cho dén
ham lugng giam dudi 2%.

- Giai doan 2: Chuyén db6i este thanh cac
metyleste cua axit béo tu do (FAME), chinh Ia
dau biodiesel.

(i). Giai dogn 1: Este hoa axit béo tu do. Muc
dich cua giai doan nay la lam gidm ham lugng
axit béo tu do xudng thap hon 2%.

- Hoa chét: Dau hat cay Lai, metanol va axit
sulfuric.

- Quy trinh phan Ung: Xuc tac axit sulfuric
hoa tan trong methanol vao mot cai cdc.
Trong binh cau 3 cbce, ¢co khuéy tir, nhiét ké,
sinh han nguogc, cho dau Lai vao (Ty 1€ mol
methanol/dau = 3 - 12/1), lugng xtc tac 1 -
3%. Cho hon hop methanol vao binh phan
g, trong lic khudy manh. Nhiét do duoc
nang 1én dén 65°C. Thoi gian phan tng 6h.
Sau khi phan tmg két thiic, hdn hop phan tng
chuyén vao phéu tach. Dé yén trong 30 phiit,
tach thanh 2 16p, 16p trén 1a methanol du, xtc
tac duoc loai bo, 16p dudi 1a san phém duoc
gitr lai dé thuc hién phan ung giai doan 2.

(ii). Giai doan 2: Chuyén ddi este

- Hoa chat: Dau - san pham cia giai doan 1;
NaOH va metanol.

- Quy trinh phan tng: NaOH, ham lugng 1 -
1,5% hoa tan trong methanol trong mot cai
cbc. Dung dich NaOH trong methanol nong
d6 1 - 1,5%. Ham luong methanol so véi dau
1a 3 - 9mol methanol cho 1 mol dau. Cho san
pham giai doan 1 vao binh phan @ng, cho tiép
methanol chira NaOH vao. Khudy va nang
nhiét d6 1én dén 60°C va duy tri trong 4h. Két

thuc phan tmg, cho hén hgp phan tmg vao
mot phéu chiét, dé yén trong 60 phut. Lép
duéi 13 glyxerin duoc loai bo, phan con lai rira
bang nudc may 3 lan cho dén khi pH dat 6,5.
Sau d6 cét loai bo vét nude trong chan khong,
nhiét d6 cudi cung ciia chung cat 1a 95°C. Thu
duoc biodiesel trong subt, mau vang sang dén
vang hoi dam.

c. Xac dinh cac chi tiéu chat luwong cua dau
diesel sinh hoc tr dau hat cdy Lai
Phuong phap do céc chi tiéu chat luong cua
diesel sinh hoc theo TCVN 7717: 2007, nhién
lidu diesel sinh hoc gbc (B100) - Yéu cau ky
thuat nhu sau:

Bang 2. Phuong phap xdc dinh cac chi tiéu
chat lugng cua diesel sinh hoc

TT Chi tiéu Phwong phap do

1 |Ham lwgng este EN 14103

2 |Khéi lwong riéng
tai 15°C

TCVN 6594 (ASTM D 1298)

3 |Diém chép chay | TCVN 2693 (ASTM D 93)

(cbe kin)

4 |P6 nhétdong hoc | TCVN 3171 (ASTM 445)
tai 40°C

5 |Lwu huynh ASTM D 5453/ TCVN 6701

(ASTM D 2622)

7 | Tri sé xétan TCVN 7630 (ASTM D 613)

10 | Chi s6 it EN 14111/ TCVN 6122
(1SO 3961)

12 | Glycerin tw do ASTM D 6584

13 | Glycerin tbng ASTM D 6584

14 |Nhiét d6 déng dac |ASTM D6371

Ngodi ra, phan tich chat luong biodiesel: Do
chuyén hoa dau hat cay Lai bang may UFLC.
d. Phan tich luwong khi thai tir dong co diesel
chay bang diesel dau mé va biodiesel dau hat
cdy Lai.

Ham lugng cac loai khi thai dugc phan tich
bang may Testo 350 Portable Emission
Analyzer ciia M.
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M. KET QUA VA THAO LUAN

3.1. Tinh chét céc chi tiéu hoéa 1y cia dau
hat cay Lai

Két qua xac dinh céac chi tiéu hod 1y cta dau
hat cdy Lai dugc tong hop trong bang 3.

Bang 3. Tinh chit chi tiéu hoa, 1y ctia dau hat cay Lai

Gia tri
Dac tinh Don vi - = -
Mau thu ttr Lang Son Mau thu ttr Bac Kan

Trang thai vat ly Léng, vang sang Léng, vang sang
Ty trong g/mL 0,9145 0,9146
Do nhot cSt 24,8938 24,8940
Chi sb axit megKOH/g 2,0556 2,0555
Chi sb lod 9/100g 138 135
Ham lwong axits béo ty do (FFA) % 10,0 11,0
Chi s6 xa phong mgKOH/g 4,3556 4,3549

3.2. Didu ché va tinh chit diu diesel sinh
hoc tir diu hat cAy Lai

3.2.1. Hi¢u sudt dau diesel sinh hoc tiv dau
hat cdy Lai

Hiéu suit diu diesel sinh hoc tir dau hat cay
Lai thu dugc trong phong thi nghiém dat 92 -
95%. Trén co sd nay c6 thé dy tinh trong thuc
té san xuat cr 100kg dau hat cay Lai ché tao
dugc 98 - 99 lit dau biodiesel.

Hinh 1. I?'?lu Diesel sinh hoc
tir dau hat cay Lai
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3.2.2. Tinh chit dau diesel sinh hoc tiv dau
hat cdy Lai

Dau diesel sinh hoc tir dau hat cay Lai duoc
phan tich céac chi tiéu chu yéu. Bang 4 tong
hop so sanh cac tinh chit cua biodiesel tir
dau cay Lai v6i cac chi tiéu cua diesel dau
mé. Diesel sinh hoc tir diu hat cay Lai dat
d6 chuyén hoa rit cao 99,0%, vuot hon tiéu
chuan dau diesel ddu moé ctia My va chau Au
(95,6%). Piéu nay bao dam chic chin cho
dong co hoat dong. Pic biét, dau diesel sinh
hoc tir dau hat cay Lai khong chta hop chat
vong thom, rat doc hai cho stc khoe, trong
khi do, diesel ddu mo chtra ham lugng nay
rit cao (34Vo%). Dau diesel sinh hoc tir dau
hat cay Lai c6 nhiét do dong dic cao hon
diesel dau mo (13°C). Piéu nay can chu y,
khi st dung dau diesel sinh hoc vao mua
lanh can thém phu gia chong dong.
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Bang 4. So sanh cac chi tiéu chat lugng cia biodiesel tir dau hat cay Lai va diesel dau hoa

; P . Biodiesel twr Diesel dau mé

il Tinh chat Bon vi dAu hat cay lai EN590

1 | Bo6 chuyén héa % 99,0

2 | Tytrong, 15°C Kg/m? 880 820 - 845

3 | Pd nhat dong hoc, 40°F mm?/s 45 20-45

4 | Biém chép chay °C, min 55 130

5 | Nhiét d dong dic °c 13 -12

6 Lwu huynh Mag/kg,max 24 50

7 | Chisb cetane min 51 44

8 | Hop chét vong thom %Vo 0 34

Két qua phan tich lugng khi thai tir dong co
diesel chay bang diesel dau mo va biodiesel tir
dau hat cay Lai dugc trinh bay trong bang 5.

Béang 5. Ham lugng khi thoat ra khoi dong co
diesel ciia may phat dién

Loai khi thodt ra T blodlensel tu.’ dau leidlesgl
hat cay Lai dau mé
CO2, VO% 5,6 8,0
CO, Vo% 0,06 0,12
NOXx, ppm 140 132
Hop chéat 5.0 26.0
hydrocacbon, Vo%

Nhdn xét: So véi diesel dau mo, loai khi thoat
ra tir biodiesel tir dau hat cay Lai:

(1) Ham lvong Khi CO, giam 30%.

(i) Ham lwong khi CO giam 50%.

(iii) Hop chdt hydrocacbon giam 21% gid
tri Vo%.

(iv) Chi ¢6 ham leong hop chit NOx c¢6
tang nhe.

Nhu vay, so voi diesel dau mo, su dung
biodiesel tir dau hat cay Lai than thién hon voi
moi truong rt nhiéu.

Két qua so sanh céc chi tiéu cua biodiesel tir
dau hat ciy Lai véi cac chi tiéu biodiesel cta
chau Au va My (EN14214 va ASTM -D
6751) va caa Viét Nam (TCVN 7717: 2007)
dugc tong hop nhu trong bang 6.

Bang 6. So sanh cac tinh chit cua biodiesel tir dau hat cay Lai v6i céc chi tiéu
cua Biodiesel goc (B100) trong ti€u chuan qudc té va tiéu chuan Viét Nam

Chi tiéu iodiesel | Biodiesel | Tgi L H DT nat
EN14214 | ASTM - D6751 (5100)9 cay Lai
Ty trong & 15°C, kg/m® 860 - 900 - 860 - 900 880
Do nhét & 40°C,mm?/s 3,5-5,0 1,9-6,0 1,9-6,0 4,5
Diém chép chay, °C, min 120 130 130,0 130
Lwu huynh, mg/kg, max 10 15 24
Chi sb Cetane, min 51 45 47 44
Chi sé iod, g/100g, max 120 150,3
Nwéc, mg/kg, max 500 500 460
Este, % khdi lwgng, min 96,5 - 96,5 99
Metanol, % khéi lwong, max 0,2 - 0,1
Glycerin tw do, % khéi lwong, max 0,02 0,02 0,02 0,02
Téng luwong glycerin, % khéi lwgng, max 0,25 0,24 0,24 0,24
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Nhu vay, dau diesel sinh hoc tir dau hat cay
Lai dap tng co ban yéu cau ky thuat va dat
8/11 chi tiéu cua biodiesel gdc (B100) theo
tiéu chudn Viét Nam va tiéu chuin qudc té.
Mot s& nhuoce diém cta dau diesel sinh hoc tir
dau hat cdy Lai c6 thé khic phuc thong qua
viéc sir dung cac san pham diesel pha ché theo
ty 1¢: B5, B10 va B20.

IV. KET LUAN

- Tinh chét hoa, Iy cua dau hat cdy Lai dap
mg yéu cau ky thuat dé didu ché dau diesel
sinh hoc.

- Pé diéu ché dau diesel sinh hoc tir dau hat
cay Lai da st dung cong nghé 2 giai doan.
Giai doan I 13 este hoa a - xit béo tu do bang
methanol vdi xac tac axit sulfuric. Giai doan
II 14 phan ung chuyén dbi este, tir triglyxerit

thanh cac metyl este cua axit béo tu do
(FAME), ddy chinh 13 dau diesel sinh hoc.

- Hiéu suét diéu ché dau diesel sinh hoc tir
dau hat cdy Lai thu duoc phong thi nghiém
dat 92 - 95%.

- Két qua phan tich cho thay chat luong cia
dau diesel sinh hoc tir dau hat cay Lai di dap
{mg co ban Tiéu chuan dau diesel (tiéu chuan
EN 590) va Tiéu chuin dau biodiesel (tiéu
chuan EN 14214 va ASTM D6751) va c6 thé
st dung lam nhién liéu cho dong co diesel.

- Két qua thir nghiém ham luong khi thoét ra
tr dong co diesel cuia may phat dién chay
bang diesel ddu mo va dau diesel sinh hoc tir
dau hat cay Lai chi rd sir dung biodiesel than
thién hon véi méi trudng rat nhiéu.

TAI LIEU THAM KHAO

1. Tha tuéng Chinh phi: Quyét dinh sé 177/2007/QD-TTg ngay 20/11/2007 ciia Thi tuéng Chinh phii phé duyét
“Pé an phat trién nhién liéu sinh hoc dén nam 2015, tim nhin dén nam 2025”.

ASTM - D6751 Biodiesel.
EN590 Diesel.
EN14214 Biodiesel.

o g A~ w D

Ngudi thim dinh: PGS.TS. Ha Chu Chu
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Tiéu chuan Qudc gia: TCVN 7597: 2007, Dau thuc vat, Vegetable oil.
Tiéu chuan Qudc gia: TCVN 7717: 2007, Nhién liéu deizel sinh hoc gbc (B100). Yéu cau k¥ thuit.



