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l .MCiDAU 

Ngay nay, nhien lieu smh hpc dang dtfdc nhieu quoc gia chu y den nhtf mot giai 
phdp kha thi, de thay the mdt phIn xang dau nh^m kh^c phuc tinh trang khung hoang 
nang ltfdng. Xu htfdng hien nay de san xud't diesel sinh hpc la chuyen hda dau md 
dpng thtfc val, de tao metyleste cua axit beo (biodiesel). Cac san pham nay khdng chi 
cd nhtfng tinh cha't ttfdng ddng vdi diesel khoang, md cdn cd nhilu tfU diem vtfdt troi 
ve mat ky thuat cung nhtf nhffng yeu cau nghiem ngat ve moi trtfdng. 

Qua trinh trao ddi este ttf chd't beo de san xua't biodiesel thtfdng su" dung xuc tac 
di the. Cdc xuc tdc ran da va dang dtfdc nghien ctfu cho qua trinh nay Id: Silica mao 
quan trung binh SBA-15[1], WO/ZrO,, TiO,/ZrO,/SO/-, MgO. ZnO,... [2, 3]. 

Trong nghien ctfu ndy, chung toi tie'n hanh tdng hdp vat lieu y-Al^Oj dtfdc mang 
KNO3 len be mat. Vat lieu dtfdc stf dung 1dm xiic tdc cho qua trinh trao ddi este ttf 
dau ciia hat cay Jatropha. Loai hat nay khong thd diing d^ ep dau an va cay Jatropha, 
cd thd mpc tren nhffng vijng dat kho can, nen gia thanh de san xua't biodiesel ttf hat 
Jatropha se tha'p hdn so vdi cdc loai hat cd dau truyen thdng khac. 

2. T H U C NGHIEM 

2.1. Tdng hqfp v§t li^u va nghien citu dac trtfhg 

2.1.1, Tdng hffp y-Aip^ 

Cho 85 gam urotrophin vdo 780ml dung dich AICI3 IM, gia nhiet den 80"C ddng 
thdi khud'y deu cho tdi khi urotrophin tan h^t, gitf dn dinh trang thdi nay trong khoang 
6 gid. Sau dd ngtfng gia nhiet nhtfng vIn tiep tuc khuay cho den khi nhiet dp hdn hdp 
can bang vdi nhiet dp phong, thi nhd ttf ttf dung dich NH3 28% vdo cho den khi ke't tua 
(dang gel) hinh thanh. De gid hda ke't tua trong khodng 48 gid. Loc ket tua vd rtfa 
sach de'n khi het ion Cl'. Say kho ke't tua d 120'*C trong 8 gid rdi tie'p tuc nung d SOO Ĉ 
trong 5 gid de thu y-A\Py 

2.1.2. Tdng hap KNO/f-Aip^ 

Nhd ttf ttf 10 gam dung dich KNO3 35% vao 10 gam V-Al̂ O^ da dtfdc nghiin nhd. 
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Trdn deu hon hdp rdi de khd ttf nhien qua dem. Sau dd tie'n hdnh say d 120'C trong t 

gid rdi dem nung 6 500"C trong 4 gid. Mau xuc tdc sdn pham dtfdc ky hieu la 35% 

KNO/Y- A! ,0 , . 

* Ca'u true ciia vat lieu .sau tdng hdp dtfdc ddc trtfng bSng cdc phtfdng phdp vat 

ly hien dai nhtf: nhieu xa Rdnghen (XRD), phd hong ngoai (IR), hien vi dien ttf 

qu^t (SEM). 

2.2. Khao sat hoat tinh xuc tac 

Phan tfng trao ddi este giffa dau idch ra ttf hut Jatropha vdi metanol dtfdc thtfc 

hien d pha Idng, trong cac dieu kien thtfc nghiem xac dinh. Sau khi phan tfng ket thiic, 

tie'n hdnh chtfng cat de loai metanol roi cho hon hdp vdo pheu chiet de tdch pha 

glixerol n^m phia dtfdi. Sau dd lien hanh rtfa va 1dm kho san pham metyleste. Dp 

chuyen hda cua dIu dtfdc tinh dtfa vdo the lich glixerol thu dtfdc. 

San pha'm phan tfng dtfdc xdc dinh bang phtfdng phap phd hong ngoai \ a sac ki khi 

khdi phd. Cdc chi tieu ky thuat cua san pham dtfdc ddnh gid theo lieu chuan ASTM. 

3. KET QUA VA THAO LUAN 

3.1. D^ctriAig vat lieu 

3.1.1. Phd nhiSu xa Rcfnghen (XRD) 

Ke't qua kiem tra cau tnic val lieu bang phtfdng phdp nhieu xa Rdnghen da xdc 

nhdn stf bao todn ca'u triic cua y-Al^Oj sau khi mang KNO, len be mdt (Hinh 1 va 

Hinh 2). 

^ ^ ' ^ 

Hinh 1. Gidn do XRD ciia mdu y-AIftj 
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Hinh 2. Gian do XRD ciia mdu 35% KNO/y-Al^O, 

Ttf cdc gian dd trencd the nhan thd'y cdc ctfc dai nhieu xa ddc tf-tfng cho y-Al̂ Oj 
deu cd mat trong viing gdc 20 = 37"; 46"; 66,7° [4]. Ddng thdi, tren Hinh 2 ngoai cdc 
pic dac trtfng cho y-Al̂ Oj cdn xud't hien cdc pic dac tnftig cho K^O (29 = 40°; 61"). 

3.1.2. Phd hong ngoai (IR) 

Qua phd hong ngoai cua mlu xiic tdc 35% KNOJy-Aip^ (Hinh 3), nhan thd'y 
mpt dai rdng vdi ctfdng dp manh xua't hien d 3455 cm' dac truiig cho dao dpng û ^̂  cua 
nhdm hydroxyl hen ke't vdi Al̂ O .̂ Ngoai ra, mpt pic hap thu nho xua't hien d 1627,52 cm ' 
dac tnftig cho kieu dao dpng 5̂ ^̂  cua cac phan ttf ntfdc dtfdc ha'p phu Iff khong khi [5]. 

Ben canh do cd hai pic xua't hien tai 1763,25 cm' va 1382,69 cm ' dac tru^g cho 
dao ddng "u cua nhdm NO3. 

Hinh 3. PhdlR cua mdu 35%KNO/^-Aip^ 
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Nhu vSy, sir xua't hi?n cdc pic dac IriTng da xdc nhan sir c6 mat cua KNO, tren 

chat mang Y-A1,0,. 

3.1.3. Phuangplidp SEM 

Tir dnh SEM cua mlu y-A^O, (Hinh 4) vd mau xuc tdc 35% KNO,ly-Aip, 

(Hinh 5), c6 the nhan thd'y hinh thdi be mat cua v?[t li?u y-Al,0, sau khi du'dc tam 

KNO, c6 SI/ khdc bi?t khong nhieu so vdi ban dau. Dilu d6 cho tha'y str phan tdn toi 

cua KNO, U-en be mdt ciia 7-Al,0,. 

Hinh 4. Anh SEM ciia mdu y-Alfi^ Hinh 5. Anh SEM ciia mdu 

35% KNO/y-AiPj 

3.2. Khao sat boat tinh ciia xdc tac 3 5 % KNO/y-AljOjtrong phan iJng t rao dSi este 

tuf dau Ja t ropha 

3.2.1. Anh hicdng cua nhift dQ phdn ling 

Phan U'ng trao doi este giffa dau Jatropha vdi metanol dirdc thiTc hidn tai cac 

dieu kien: ti le moi metanol/dau: 12/1; thdi gian phan iJng: 6 gid; toe dO khuay tron; 

600 vong/phdt; llTdng xuc tdc; khodng 6% so vdi khd'i li/dng dau. Nhiet dp phan iJng 

dlTdc thay doi tit 55"C d6'n 75"C. Ke't qud dlldc the hidn qua Bang 1. 

Bdng 1. Anh hudng cua nhiet do phdn ling den do chuyen hoa cua dau Jatropha 

Kihi^umSu 

Ml 

M2 

M3 

M4 

M5 

Nhi^t dO 
phan ifng ("C) 

55 

60 

65 

70 

75 

V,, .tachra 
(ml) 

1,5 

2,1 

2,5 

3,2 

2,8 

DQ chuyen 
h6a(%) 

39,3 

55,0 

65,5 

83,8 

73,3 
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Nhffvay, nhiet do phdn iJng da cd anh hlTdng de'n do chuyen hda cija dau Jatropha. 
Ne'u nhiet d6 tha'p thi toe do phan iJng cham ddn de'n do chuyen hda giam. Khi nhiet 
dp tang thi 66 chuyg'n hda tang l§n. 

Tuy nhien, ne'u nhiet dp tdng cao se thuan Idi cho phan u'ng xd phong hda xdy ra 
va td'c dp bay hdi cua metanol tdng manh (nhiet dp soi cua metanol la 64,7"C). Dieu 
nay lam gidm ham Iffdng tdc nhdn dan de'n lam giam sir tie'p xuc gii?a dau vd metanol 
nen td'c dp phan ilng gidm. Do dd trong dieu kipn nghien ciJu, nhiSt dp to'i UU cho qud 
trinh chuyen hda dau Jatropha de tao biodiesel la 70"C. 

3.2.2. Anh hiidng cua thcfi gian phdn ling 

Tien hanh tdng hdp biodiesel tff dau Jatropha d dieu kien phdn ffng; ti le moi 
metanol/dau; 12/1; nhiet dp phan iJng; 70"C; tdc dp khua'y trdn; 600 vong/phut; lUdng 
XIJC tdc; khoang 6% so vdi khdi liTdng dau. Thdi gian phdn ifng dirdc thay ddi tff 3-7 
gid. Ke't qua dUdc the hien d Bdng 2. 

Bdng 2. Anh hudng ciia tlidi gian piidn ling de'n d4 chuyen hoa ciia ddu Jatropha 

Ki hi^u mSu 

M6 

M7 

MS 

M4 

M9 

Thdi gian 
phan i}ng (h) 

3 

4 

5 

6 

7 

(ml) 

2,2 

2,8 

3,3 

3,2 

3,0 

Dp chuyen 
h6a(%) 

57,7 

73,4 

86,5 

83,8 

81,2 

Ban d^u, dp chuyen hda cua dau tha'p la do stf phan tan cua metanol vdo dau 
chtfa cao vi dIu Jatropha cd dp nhdt ttfdng ddi Idn. Trong khodng thdi gian ttf 4-5 gid, 
tdc dp phan tfng tdng len va dp chuyen hda dat gia tri ctfc dai tai 5 gid. Ne'u tiep tuc 
keo dai thdi gian phan tfng, thi dd chuyen hda khdng tang ma cd xu htfdng giam nhe, 
vi luc nay xuc tdc da dan md't hoat linh vd cdn cd the xay ra phan tfng este hda cheo 
giffa glixerol va cdc metyleste. 

3.3. Danh gia chS't ltfdng san phim biodiesel 

3.3.1. Xdc dinh thdnh phdn sdn pham 

Bi minh chtfng cho siX cd mat ciia metyleste tao thdnh ttf qua trinh irao doi este 
giffa diu Jatropha vdi metanol, san ph^m cua phan tfng sau khi tinh che (mau M4) 
dtfdc tien hdnh do IR (Hinh 6). 
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t 

Hinh 6. Phd hSng ngo(fi cua biodiesel tdng hpp tiX ddu Jatropha 

Ttf phd hong ngoai cd the nhan tha'y stf xua't hien cdc tin hieu d pic 2937,28 cm' 

dac trtfng cho gdc metyl va pic 1742,96 c m ' ddc trtfng cho nhdm chtfc este. Nhtf vay, 

trong san pham ci3a qud trinh phan tfng giffa dIu Jatropha va metanol cd mdt metyleste. 

Thdnh phan cua cdc metyleste dtfdc xdc dinh bkng phtfdng phdp GC-MS (Hinh 7). 
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Hinh 7. Sdc ky dS GC ciia biodiesel tdng hpp tH ddu Jatropha 

sH dung xiic tdc 35% KNO/y-Aip^ 

Ket qua cho tha'y cdc este chu yeu trong sdn pham la: metyl panmilat (13,33%), 

metyl linoleal (16,03%), metyl cleat (20,42%) vd metyl stearat (4,42%) ttfdng tf^g vdi 

cdc p ied thdi gian Itfu Id: 12,30; 14,02; 14,06 vd 14,24 phut. Ngodira, cdn cdr^ t nhieu 

cac metyleste cua cdc axit beo khdc vdi hdm ltfdng nho. 
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3.3.2. Bdnh gid cdc chi tilu ky thuat cua biodiesel tong hifp tit ddu Jatropha 

Mdu biodiesel tdng hdp til dau Jatropha dffdc xdc dinh cdc chi tieu ky thuat tai 

Phdng nghien cffu va phdt trien-Vien Hda cong nghiep Viet Nam. Cdc chi tieu ky 

thuat dffdc xdc dinh theo tieu chud'n ASTM va dffdc so sdnh vdi biodiesel chud'n. Ket 

qua dffdc the hien d Bang 4. 

Bdng 4. Cdc chi lieu icy thuat cua biodiesel iSng hop tif ddu Jatropha 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

T^n chi ti§u 

T^ trpng is 30°C 

Dp nhdt ddng hpc d 40°C 

Chi sd Cetan 

Diem sffdng "C 

Diem ddng dac "C 

Cdc kin chdp chdy "C 

Diem bat chay °C 

Nhiet tri MJ/kg 

Chi sd axit mgKOH/g 

PhifoTng phap 
phSn tich 

ASTM D 1298 

ASTM D 445 

ASTM D 4737 

ASTM D 97 

ASTM D 97 

ASTM D 93 

ASTM D 92 

ASTM D 240 

ASTM D 664 

Biodiesel 

chu^n 

0,8 - 0,9 

1,9-6,0 

>47 

min 130 

195 

43,6 

max 0,8 

Metyleste 
Jatropha 

0,877 

3,6 

58 

1 

-2 

183 

196 

42,2 

0,6 

Ttf Bang 4 nhan thay, biodiesel tdng hdp ttf dau Jatropha cd stf ttfdng thich vdi 

dac tinh cua nhien lieu biodiesel chuan. Cac chi tieu quan trpng cua biodiesel nhtf chi 

so' cetan, chi sd axit, dp nhdt dpng hpc, nhiet tri,... cua metyleste Jatropha dIu ddp tfng 

dtfdc nhffng y6u c l u ky thuat cua nhien lieu diesel. B6n canh do, chi sd cetan vd nhiet 

tri cua biodiesel long hdp ttf dau Jatropha con cao hdn cdc gid tri ttfdng tfng cua biodiesel 

di tff cac ngudn thtfc vdt khdc nhtf: dau nanh, dIu htfdng dtfdng, dau lac,... Nhiet tri 

cua metyleste Jatropha (42,2 MJ/kg) bang khoang 96,8% nhiet tri cua biodiesel chud'n 

(43,6 MJ/kg). Day la mpt ddn vi do ltfdng xdc dinh nang sud't tda nhiet cua nhien lieu 

vd la mpt trong nhiJng ddc tinh rat quan trpng ctfa biodiesel. 

Nhtf vay, san pham biodiesel tdng hdp dtfdc ttf dau Jatropha hodn todn dat tieu 

chuan chat ltfdng so vdi biodiesel chuan. Do dd, biodiesel tff d^u Jatropha cd the trd 

thanh mot ngudn thay the^ cho nhien Ueu diesel tniyen thdng dang dan can kiet va 

khdng the tdi sinh. 
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4 . K M T L U A N 

4.1. Da tdng hdp dffdc xiic tdc KNO/y-Al ,0 , vd khao sdt dSc trffng vat lieu 

bang cdc phffdng phdp: XRD; IR; SEM. 

4.2. Da khao sdt hoat tinh cua xtic tdc di the KNO^y-A^O, trong phdn ffng trao 

ddi este tff dau Jatropha vdi metanol de dieu che biodiesel. Viec mang KNO, len b^ 

mdt Y-A1,0, da tao dffdc xiic tdc cd hipu qua cao trong qua trinh chuyen hda dau 

Jatropha thanh biodiesel. 

4.3. Bang cdc phffdng phdp phan tich hda ly da tie'n hdnh xdc dinh chi tieu châ t 

Iffdng cua biodiesel. Biodiesel tdng hpp tff dau Jatropha cd chd't Iffdng tffdng dffdng vdi 

biodiesel chud'n, cd the sff dung lam nhien lieu cho dpng cd diesel. 
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SUMMARY 

PRODUCTION OF BIODIESEL BY TRANSESTERIFICATION 
FROM JATROPHA OIL OVER KNO/Y-Al^O, HETEROGENOUS CATALYST 

Nguyen Thi Viei Nga, Pimm Xuan Nui, 
Than Thi My Huong, Hoang Nu Thuy Lien 

y-Al^Oj and KNO,/y-Al,0, materials have been successfully synthesized. 
The properties of materials were investigated by IR, XRD, SEM. The catalytic activity of 
KNOJy-Aip^ was assessed by transesterification from jatropha oil with methanol. The 
experimental results showed that the KNOj/Y-Al,0, catalyst favours the production of fatty 
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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