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1. MO PAU

Ngay nay, nhién liéu sinh hoc dang dugc nhiéu quéc gia chii § d&€n nhu moi gidi
phap kha thi, d€ thay th€ mét phan xing diu nhim khic phuc tnh trang khiing hodng
nang lugng. Xu huéng hién nay dé san xuilt diesel sinh hoc 13 chuyén héa ddu ma
d6ng thyc vat, d€ 1ao metyleste cia axit béo (biodiesel). Cdc sén pham nay khong chi
¢6 nhitng tinh chil twong déng véi diesel khodng, ma cdn ¢6 nhiéu vu di€m vugt i
vé mat ky thudt cing nhv nhiing yéu cdu nghiém ngat vé moi rudng.

Qud trinh trao ddi este tif chdt béo d€ san xuit biodiesel thudng sit dung xiic tic
di thé. Céc xic tac rin da va dang duge nghién ctu cho qué trinh nay 1a: Silica mao
quén trung binh SBA-15[1], WO/Z:O,. TiO/Zr0,/SO ¥, MgO. ZnO,.. [2, 3].

Trong nghién cifu ndy, ching (8i ti€n hanh 18ng hgp vat liéu ¥-Al,0,dugc mang
KNO, lén bé miat. Vit liéu dugc st dung 1am xic téc cho qué trinh trao déi este tr
du cia hat cAy Jatropha. Loai hat nay khéng thé ding d€ ép ddu 4n va ciy Jatropha,
¢6 thé moc rén nhilng viing dat khé cin, nén gid thinh dé sin xuat biodiesel ¥ hat
Jatropha sé thip hon so vdi c4c loai hat ¢é diu truyén thong khic.

2. THYC NGHIEM
2.1. Téng hgp vat liéu va nghién cifu dic trung
2.1.1. Téng hop ¥AlLO,

Cho 85 gam urotrophin vdo 780ml dung djch AIC], 1M, gia nhiét d&n 80°C déng
thsi khud'y déu cho t6i khi urotrophin tan hél, gitt 3n dinh trang th4i ndy trong khodng
6 gid. Sau d6 ngirng gia nhiét nhung van ti€p tyc khudy cho d€n khi nhiét d6 hén hop
cin bing v6i nhiét 46 phdng, thi nhé tif tiY dung dich NH, 28% vao cho d€n khi két tha
(dang gel) hinh thanh. D& gia héa kél tia trong khodng 48 gid. Loc két tda va rita
sach d&n khi hét jon CI'. S8y khd k€l tia & 120°C wrong 8 gid rdi ti€p tuc nung & 500°C
trong 5 gi¥ dé thu y-ALO,.

2.1.2. Téng hgp KNO/y-ALO,
Nh3 tir tiY 10 gam dung dich KNO, 35% vao 10 gam y-ALO, di dugc nghién nhd.
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Tron déu hdn hap réi dé kho ty nhién qua dém. Sau d6 tién hanh siy & 120°C trong €
2i68 o dem nung § S00"C trong 4 gid. Mau xiic tdc sdn pham dugde ky hiéu 1a 35%
KNO /y- ALO,

* Calu trie cda v licu sau t8ng hgp duge dic trung bling céc phuong phép vil
Iy hién dai nhu: nhi¢u xa Rdnghen (XRD), phé hdng ngoai (IR). hién vi dién i
quét (SEM).
2.2. Khido sit hoat tinh xic tic

Phin tng trao d3i este gitta diu téch ra 1 hat Jatropha véi metanol dugc thye
hién & pha 1dng. trong cdc diéu kién thye nghiém aic dinh. Sau khi phan dng k&t thiic,
Gién hanh chung cit d€ loai metanol roi cho hdn hgp vao phéu chi€l dé téch pha
glixerol ndm phia dudi. Sau d6 1i€n hanh ria vi 1am khd sin phim metyleste. D§
chuyén héa ciia ddu dugce tinh dya vao thé tich glixerol thu dugc.

Sin pham phén tng dugc xic dinh biing phucng phdp phd hdng ngoai vit sic ki khi
kh&i phd. Céc chi tiéu k¥ thudt cda san phim dugc dénh gid theo liéu chuin ASTM.

3. KET QUA VA THAO LUAN
3.1. Pic trung vit liéu
3.1.1. Phé& nhiéu xa Ronghen (XRD)

K&t qud kiém tra c&u tric vat lidu biing phuong ph4p nhiéu xa Ronghen da xdc
nhan sy bdo todn c&u tric cda y-Al,0, sau khi mang KNO, I&n bé mat (Hinh 1 va
Hinh 2).
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Hinh 1. Gidn dé XRD cia mdu y-ALO,
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Hinh 2. Giin dé XRD cifa mdu 35% KNO /Y-ALO,

Ti cdc gidn db wén c6 thé nhan thay céc cyc dai nhidu xa dic trung cho y-ALO,
déu c6 mat trong viding géc 20 = 377 46°; 66,7° [4). Ddng thdi, rén Hinh 2 ngoai céc

pic ddc trung cho y-Al,0, con xut hién cidc pic dic tung cho K,0 (26 = 40° 61°).

3.1.2. Ph& hong ngogi (IR)

Qua phd hdng ngoai clia mu xic tic 35% KNO,/y-Al,0, (Hinh 3), nhan thay
mot ddi rdng vdi cudng 36 manh xual hién & 3455 cm™ dic trung cho dao déng v, cia
nhém hydroxyl lién k&t véi ALO,. Ngoai ra, mdt pic hap thy nhd xuat hién & 1627,52 cm!
dic g cho ki€u dao ddng 8, céa cdc phin i nudc duge hap phy iy khdng khi [5].

Bén canh d6 ¢6 hai pic xud hién tai 1763,25 cm™ va 1382,69 cm’! dac trung cho
dao dong v cia nhém NO, .
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Hinh 3. Phd IR cia mbu 35%KNO A-ALDO,
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Nhv viy, sy xuat hién cdc pic dc trung da x4c nhan sy c6 mit cia KNO, trén
chat mang y-Al,O,.
3.1.3. Plutong phdp SEM

T dnh SEM cda miu y-ALO, (Hinh 4) va miu xic 1dc 35% KNO/y-ALO,
(Hinh 5). ¢6 thé nhin thiy hinh {héi bé mat cda vat liéu y-AlLO, sau khi dugc Em
KNO, ¢6 sy khic biél khong nhiéu so v6i ban diu. Diéu 46 cho tha'y sy phan n 16t
cGa KNO, trén bé mat cda ¥-ALO,.

Hinh 4. Anh SEM ciia mdu y-AlL0O, Hinh 5. Anh SEM ciia méu
35% KNO /y-AlLO,

3.2. Khio st hoat tinh ciia xiic tac 35% KNO Jy-Al,O, trong phan g trao ddi este
tir diu Jatropha
3.2.1. Anh hubng ciia nhi¢t dg phdn img

Phan (ng trao d8i este giifa diu Jatropha véi metanol dugc thyc hién tai cic
diéu kién: (f 1& mol metanol/dau: 12/1; th3i gian phan ng: 6 gid: t6c dd khudy udn:
600 vong/phut; lugng xiic tdc: khodng 6% so vdi khéi lugng ddu. Nhiét 4o phin ing
dugc thay déi tif 55°C dén 75°C. K&t qua dudc thé hién qua Bang |.

Bing 1. Anh huéng ciia nhi¢t ¢ phan ting dén d¢ chuyén hda ciia ddu Jatropha

Ki hi¢u miu I_Vhi,é( 4 Vineratdchra D chuyén
phan (ng (°C) (ml) héa (%)
Mi 55 1.5 393
M2 60 21 550
M3 65 25 65,5
M4 70 32 83.8
Ms 75 28 733
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Nhu vy, nhiét d6 phan dng da c6 dnh hudng d&n dé chuyén héa ciia dau Jatropha.
N&u nhiét do thap thi (3¢ d6 phin tng cham din dén do chuyén héa gidm. Khi nhjét
4 tang thi d6 chuyén héa tang 1én.

Tuy nhién, n€u nhiét dé ting cao sé thudn Igi cho phan itng xa phong héa xdy ra
va 8¢ dd bay hai clia metanol ting manh (nhiét do s6i cia metanol la 64,7°C). Didu
nay lam gidm ham lugng tac nhan din dén lam giam sy ti€p xic giira ddu vi metanol
nén 8¢ 46 phin dng gidm. Do d6 trong diéu kién nghién citu, nhiét dé 16 wu cho qua
rinh chuyén héa diu Jatropha dé tao biodiesel 1a 70°C.

3.2.2. Anh hudng cia thoi gian phdn iing

Ti€n hanh 1Sng hop biodicsel (X diu Jatropha & diéu kién phin ing;: 1 1& mol
metanol/diu: 12/1: nhiét d§ phin wng: 70°C; 16¢ d6 khudy tron: 600 vong/phiit; lugng
xuc tdc: khodng 6% so véi khdi lugng ddu. Thdi gian phan ing dugc thay ddi tr 3-7
gid. K&t quéd dugc thé hién & Bing 2.

Béng 2. Anh hudng cia thoi gian phén ing dén d§ chuyén héa ciia ddu Jatropha

Ki hig¢u miu pl;?:‘nali'!i:"(lh) vgjlm,(o:::)ch ra Dl(l‘;é;h(u%fn
Mé 3 22 57,7
M7 4 2.8 73.4
M8 5 33 86.5
M4 6 32 83,8
M9 7 3,0 81,2

Ban diu, d6 chuyén hda clia diu thap 12 do sy phén tén cda metanol vio diu
chua cao vi diu Jatropha c6 4 nhdt twong ddi 16n. Trong khodng thdi gian wY 4-5 gid,
t6c d6 phan Wng ting 1&n va do chuyén héa dat gid tri cuc dai tai 5 gid. Néu iép we
kéo dai thdi gian phan éng, thi 46 chuyén héa khong ting ma ¢ xu huéng gidm nhe,
vi hic nay xic tdc da ddn mat hoat tinh va con ¢6 thé xdy ra phin ding este héa chéo
gifa glixerol va céc metyleste.

3.3. D4nh gid cha't Iwgng san phim biodiesel
3.3.1. Xdc dinh thanh phdn sdn phdm

D& minh chifng cho sy c¢6 mit ctia metyleste tao thanh tlf qué trinh trao d3i este
giita d4u Jatropha vdi metanol, sdn phdm cida phan tng sau khi tinh ch& (miu M4)
duge ti€n hanh do IR (Hinh 6).
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Hinh 6. Phd' hdng ngoai cia biodiesel 16ng hgp 1 ddu Jatropha

Tif phd hdng ngoai c6 thé nhin thiy sy xuat hién céc tin hiéu & pic 2937,28 cm’!
diic trung cho gdc metyl va pic 1742,96 cm*' dac trung cho nhém chitc este. Nhu vy,
trong san phim cda qué trinh phan ng giira diu Jatropha v metanol c6 mat metyleste.
Thanh phin cda cac metyleste dugc x4c dinh bing phudng phap GC-MS (Hinh 7).
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Hinh 7. Sdc ky d6 GC ciia biodiesel 186ng hgp nir déu Jatropha
st dung xiic tdc 35% KNO/y-ALLO,

K& qué cho thay cc este chii y&u trong sin phdm Ia: metyl panmitat (13,33%),
meiyl linoleal (16,03%), metyl oleat (20,42%) va metyl stearat (4,42%) aiong g véi
cdc pic 8 thdi gian Iuu 1a: 12,30; 14,02; 14,06 va 14,24 phiit. Ngodira, cdn c6 r4t nhiéu
cdc metyleste cha cdc axit béo khéc véi ham lugng nhé.
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3.3.2. Ddnh gid cdc chi fiéu ky thudt cia biodiesel téng hop tit dau Jatropha

Mau biodiesel tdng hop 1l ddu Jatropha dugc xéc dinh cdc chi tiéu ky thuit ai
Phdng nghién citu va phét trién-Vién Héa cdng nghiép Viét Nam. Cdc chi tiéu ky
thuat dugce x4c dinh theo tiéu chuan ASTM va dugc so sdnh véi biodiesel chuan. K&t
qua dugc thé hién & Bang 4.

Bdng 4. Cdc chi tiéu ky thuéir ciia biodiesel 16ng hgp tir ddu Jatropha

T Tén chi tidu Phuong phip Biodie'sel Metyleste
phén tich chuéin Jatropha

1 Ty trong & 30°C ASTM D 1298 0.8-09 0.877
2 D6 nhdt ddng hoc ¢ 40°C | ASTM D 445 1.9-6.0 3,6

3 Chi s8 Cetan ASTM D 4737 >47 58

4 Diém suong °C ASTM D 97 1

5 Piém déng dic °C ASTM D 97 2

6 | Cockinchdpchdy®C | ASTMD93 min 130 183

7 Diém bt chay °C ASTM D 92 195 196

8 Nhiét i MJ/kg ASTM D 240 43,6 422

9 Chj s6 axit mgKOH/g ASTM D 664 max 0,8 0,6

Tir Bang 4 nhan thiy, biodiesel (3ng hgp Y diu Jatropha cé su wiang thich véi
dic tinh ctia nhién liéu biodiesel chuin. Céc chi ti€u quan trgng clia biodiesel nhu chi
6 cetan, chi s6 axit, 46 nhét dong hoc, nhiét tri,... cia metyleste Jatropha déu ddp Wng
dudc nhitng yéu cau ky thust cla nhién liéu diesel. Bén canh d6, chi s& cetan va nhiét
tri cha biodiesel tdng hgp tir ddu Jatropha cdn cao hon cic gid tri tuong dng ciia biodiesel
di Y cdc ngudn thyc vat khdc nhu: ddu nanh, ddu hudng duong, diu lac,... Nhiét tri
clia metyleste Jatropha (42,2 M1/kg) biing khodng 96,8% nhiét tri cda biodiesel chudn
(43,6 MJ/kg). Pay 1a mét don vi do ludng xdc dinh ning suit tda nhiét cha nhién ligu
va 14 mét trong nhitng dic tinh rit quan trong cia biodiesel.

Nhir vdy, sén phim biodiesel tdng hgp dugc Y ddu Jatropha hoan toan dat tiéu
chudn cht lugng so véi biodiesel chuin. Do d6, biodiese! tir ddu Jatropha 6 thé ud
thanh mot ngudn thay th€ cho nhién liéu diesel truyén thdng dang dan can kiét va
khdng thé t4i sinh.
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4. KET LUAN

4.1. Ba 18ng hop duge xic tdc KNO/y-A1,0, va khdo sét dic trung vit lidu
biing c4c phudng phdp: XRD: IR: SEM.

4.2. Bi khio sdt hoat tinh clia xiic tdc dj thé KNO /y-ALO, trong phin iing trao
d3i este if dau Jatropha véi mctanol dé diéu ché biodiesel. Viéc mang KNO, lén bé
mit y-AlLLO, di tao dudc xiic tdc ¢é hiéu qui cao trong qud trinh chuyén héa diu
Jatropha thinh biodiesel.

4.3. Biing céc phudng phép phan tich héa Iy da 1i&€n hanh xdc dinh chi tiéu chat
lugng cla biodiesel. Biodicsel 18ng hgp tir dau Jatropha c6 chit lugng tuong dudng véi
biodiesel chuiin, ¢6 thé s dung lam nhién liéu cho ddng co diesel.
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SUMMARY

PRODUCTION OF BIODIESEL BY TRANSESTERIFICATION
FROM JATROPHA OIL OVER KNO/y-Al,0, HETEROGENOUS CATALYST

Nguven Thi Viet Nga, Pham Xuan Nui,
Than Thi My Huong, Hoang Nu Thuy Lien

¥-A1,0, and KNO /y-Al1,0, materials have been successfully synthesized.
The properties of materials were investigated by IR, XRD, SEM. The catalylic activity of
KNO /y-Al,0, was assessed by transesterification from jatropha oil with methanol. The
experimental results showed that the KNO/y-Al,0, catalyst favours the production of fauty
acid methylester. The obtained characterization by IR, GC-MS and the quality assessment
by ASTM showed that biodiesel from jatropha oil have good properties as commercial
biodiesel.
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