HOA - CHE BIEN DAU KHi

TONG HOP VA DANH GIA TINH CHAT CUA HE XUC TAC
La, Zn/ZrO,-AL,0,-SO 2 TRONG PHAN UNG ESTER CHEO HOA
DAU JATROPHA UNG DUNG LAM BIODIESEL

PGS. TS. Tran Thi Nhu Mai, CN. Ddng Tran Chién, PGS. TS. Tran Thi Héng, PGS. TS. Nguyén Van Noi
Trudng Bai hoc Khoa hoc Tu' nhién - Bai hoc Quéc gia Ha No6i
TS. Pang Thanh Tung, TS. Nguyén Hiru Luong, ThS. Hoang Linh Lan, ThS. Lé Thai Son

Vién Dau khi Viét Nam
ThS. Giang Thi Phuong Ly
Dai hoc Bdch khoa Ha Néi

Téom tat

Bai viét gi6i thiéu quy trinh téng hop hé vat liéu xuc tdc La, Zn/Zr0,-Al,0.-SO > quy mé 0,5kg/mé bdng cdc phuong
phdp hién dai nhu nhiéu xa tia X, gidi hdp phu NH_, CO, theo chuong trinh nhiét d, hdp phu va gidi hdp N,. Trong hé
xtic tdc, su' c6 mdt cua Al, Zr va S lam xudt hién tam acid manh tuong ting véi nhiét dé gidi hdp NH, & 513°C va su’ c6
mdt cta K, Mg lam xudt hién tam bazo manh tuong iing véi nhiét @6 gidi hdp CO, & 490°C. Su bién tinh thanh cong nay
da tao ra hé xuc tdc acid - bazo. Ngodi ra, quy trinh ché tao biodiesel céng nghé gidn doan quy mé 0,51 dau jatropha/
mé ciing du'gc xdy dung. Tinh chdt ciia sdn phdm dat 10/11 chi tiéu quy dinh cho B100 theo TCVN 7717-2007 (riéng chi

tiéu dé 6n dinh oxy héa cdn bé sung phu gia chéng oxy héa).

1. Mé dau

Trong s6 cac nhém nhién liéu sinh hoc, biodiesel
dugc san xuat ti nguén dau thuc vat phi thuc phdm va
m& dong vat phé thai qua phan (ing ester chéo hda, dugc
xem la nhién liéu téi sinh nhanh nhat va la xu thé tat yéu
trong tuong lai gan [1, 2, 5]. Hién xuc tac rén di thé duoc
dung phé bién trong qua trinh ester chéo hoa do ¢ nhiéu
uu diém: xuc tac bén co - nhiét, khong phan hay, khéng
an mon thiét bi, qua trinh thuc hién lién tuc va dac biét
khong gdy 6 nhiém méi trudng. Cac nghién cliu mdi tap
trung chd yéu ché tao cac hé xuc tac ran trén co s da
oxide kim loai va tang cudng cac phi kim loai nham cai
bién luc acid hodc bazo dé ting téc d6 ca phan Ung thiy
phan va ca phan (ng ester hoa, dong thoi tang d6 chon
loc ctia phan ting & nhiét d6 thap tranh cac phan ting phu
[3-6].

Tuy nhién, su hinh thanh 3 pha gilra xtc tac véi
methanol va dau hodc m& dan t6i nhiing gisGi han khuéch
tan, do dé lam giam t6c d6 phan ung [1]. Mét phuong
an khac dé thuc day cac qua trinh chuyén khéi lién quan
téi xuc tac di thé 1a sir dung cac chat hoat héa cu trdc
(structure promoter) hodc cac xuc tac phan tan trén chat
mang dé cé thé tao ra dién tich bé mat riéng 16n hon va
nhiéu mao quén hon, thuc ddy kha niang thu hut hay tap
trung chat phan (ng la cac phan ta triglyceride cé kich
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thudc I16n trong cac mao quan chia cac tam xuc tac lam
tang téc d6 phan ting. Cac xuc tac acid ran don kim loai
kiéu ZrO,, TiO, va ALO, thudng chi sir dung lam pha nén,
dé dat dugc luc acid cao thich hgp cho céc qua trinh ester
chéo hda con phdi dua thém nhiing pha hoat tinh la cac
kim loai nhu'S, N, Zn, La va Mg lam thay d6i luc acid - bazo
cho phu hgp vai phan ting méi dap ting dugc tinh chat
cla xuc tac thuong mai. Chdng han nhu xdc tac trén co s&
zirconium (Zr) bién tinh bai cac kim loai va phi kim hién
dang dugc cha y [1, 2, 3. T nam 2001 dén nay trén thé
gidi co6 hon 1.500 céng trinh nghién ctu lién quan dén xuc
tac nay cho qua trinh ester chéo hoa.

& Viet Nam hién dang c6 hé pilot ché tao B100 cong
suat 200 tdn/nam theo cdng nghé ctia Han Qudc sir dung
xuc tac ran di thé, céng nghé lién tuc thuc hién & nhiét do
200°C, &p sudt 40 bar. VSi cong nghé nay cé thé thuc hién
phan Ung véi dau co chi sé acid tu do rat cao, cé thé tdi
180mg KOH/100g d4u [7].

Do d¢, viéc nghién ctu tim kiém, ché tao cac hé xuc
tac da kim loai va phi kim thich hgp cho cong nghé ché
tao biodiesel tir cac nguén nguyén liéu co6 chi s6 acid tu
do cao, thuc hién moét giai doan, han ché dugc cac phan
ung phu nhu phan Ung dehydrate methanol tao ether,
ethylene, polymer héa, phan (ing tao cén, céc... rat can
thiét. Nhdm tac gid da téng hop hé xuc tac acid rén da
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oxide La, Zn/Zr0,-Al,0,-50,* va dugc bién tinh ti€p tuc
bang K, Mg, xay dung quy trinh cdng nghé san xuat B100
ti nguyén liéu dau jatropha c6 chi s6 acid tu do > 3mg
KOH/g va nghién ctu tinh chat xuc tac cho phan ting ester
chéo héa dau jatropha c6 chi s6 acid tu do cao dé san xuat
biodiesel.

2. Thuc nghiém
- Xay dung quy trinh téng hgp Y-ALO, (0,1kg/mé);

- Xay dung quy trinh téng hgp hé vat liéu xuc tac K,
La, Zn/ZrO,-Al,O,-SO,* quy mb 0,5kg/me.

2.1. Bdc trung tinh chdt vét liéu

Hé xuc tac dugc dac trung tinh chat béi cac phuong
phap nhu nhiéu xa Ronghen (XRD), &nh hién vi dién t&
quét (SEM) va phé tan sic nang luong tia X (EDX) dé xac
dinh thanh phan cac nguyén té trong vat liéu, hap phu va
giai hap phu N, dé xac dinh dién tich bé mat va su phan bé
mao quan, TPD-NH, dé xac dinh luc acid va néng d6 tam
acid, TPD-CO, dé xac dinh luc baza va nbng dé tam bazo.

2.2. Phan tich san phdm cta phdn iing ester chéo héa
ddu jatropha véi methanol

Tién hanh cac ester chéo hoa dau v6i mau xuc tac
téng hap. Cac phan Ung dugc tién hanh & nhiing diéu
kién khac nhau dé nghién ctu cac yéu t6 anh

hop trén. Dung dich ban dau cé pH khoang 2,0 va tang
dan lén 6,0. Luc nay sol alumina bat dau hinh thanh.
Khi pH dat khodng 8,0 thu dugc sol hoan chinh. Ding
viéc thém (CON,H,)/NH, va khudy tiép trong 1 gig, roi
dé yén 1 gid & nhiét dd phong. Hon hgp dugc gia hda &
nhiét d6 100°C trong autoclave (dung tich 1,5l) trong 2
gid. Loc, rtia chat ran va dem sdy & nhiét d6 120°C. Tiép
tuc nung & nhiét d6 500°C dé thu dugc bot y-AlLO,. Qua
trinh nung dugc thuc hién theo chuong trinh nhiét dé:
nhiét dé phong dén 300°C tang 5°C/phut - gilt trong 30
phut, ti 300 - 500°C tang 10°C/phut va gilr tai nhiét d6
nay trong 3 gid.

Viéc dua PEG va alginate nhu moét chat dinh hudng
cdu tric mao quan nham muc dich diéu chinh kich thudc
mao quan cua y-ALO, tap trung trong vung khoang
10nm. Qué trinh nung theo chuang trinh nhiét d6 vira dé
hinh thanh y-Al,O, dong thai cling dé phan hly cac chat
h{tu co.

3.2. Quy trinh téng hop hé vat liéu xuc tac K, La, Zn/ZrO -
AL,0.-SO > quy mé 0,5kg/mé (Hinh 1)

3.3. Quy trinh téng hop hé vt liéu xiic tdc La, Zn/Zr0,-
AL,0.-SO > quy mé 0,5kg/mé

Hoa tan hoan toan 10g Zn(NO,),.4H,0 trong 11 nudc
cat. Thém tu tir KOH vao thay xuat hién két tda, ti€p tuc

hudng t6i phan Uing ester chéo hoa.

San phdm cda phan ung dugc thuc hién

La(NO,),.6H,0

ZnS0,.2H,0

trong diéu kién t6i uu phan tich trén may GC-

_l lﬁ pha vao dung dich KOH/Pol.TN

MS System - Hewlett HP 6800, Mass selective
detector - Hewlett HP 5973 va c6t tach HP - 5 MS

ZrOCl, pha vao dung dich chira Pol.TN,
khudy trong 2 gi& & 80-90°C

crosslinked PH 5% PE Siloxane, 30m X 0,32um
tai Trung tdm Hda dau, Khoa Héa hoc, Trudng

!

Pai hoc Khoa hoc Tu nhién - Dai hoc Quéc gia
Ha Néi. Tinh chat cda sdn pham dugc danh gia

v-Al, O, hoat héa (0,5kg) <

Piéu chinh
ham lugng SO*
béing (NH,),.SO,

cac chi tiéu theo TCVN 7717-2007 tai Trung tam

v

Tiéu chuan do ludng chat lugng 1 -Téng cuc Tiéu
chuén do ludng chat lugng.

Say & nhiét d6 120°C trong 10 gi¢

3. Két qua va thao luan

v

3.1. Quy trinh téng hop y-Al,0, (0,1kg/mé)

Nung & nhiét do 500°C trong 5 gi¢

Hoa tan 500g AI(NO,),.9H,0 trong 650ml

-

nudc, khudy lién tuc bang khuay tu. Cho tiép
vao dung dich trén 5g PEG va 20g alginate.

Xuc tac K, La, Zn/Zr0, - AL,O, - SO,*

Dung dich urea ((CON,H,)/NH, - ty | thé tich
urea: NH, dac la 1:1, urea dugc pha theo ty lé
1509/100ml H,0) dugc thém tur tir vao hén

Hinh 1. So d6 quy trinh téng hop hé vat liéu xic tdc K, La, Zn/ZrO -AL,O-SO *

quy mé 0,5kg/mé
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cho KOH vao dén khi két tlia tan hoan toan. Sau d6 thém
vao dung dich trén 5g La(NO,),.6H,0 va 20g alginate
(polymer thién nhién, ky hiéu Pol.TN). Hoa tan tiép 159
ZrOCl, vao dung dich trén. Hon hgp duoc lac trén méy
lac, vira lac vira cho tir tir 0,5kg bot y-ALO.. Khi cho hét
Y-ALO,, tiép tuc lac, dong thoi nhé tir tir dung dich NH,
dac vao cho dén khi pH =9, tiép tuc lac trén may lac 2 gio.
Thém tlr tir vao hén hop dung dich chifa 5g AI(NO,), va 5¢g
Mg(NO,),, tiép tuc ldc manh trong 2 gid. Loc tach phan két
tda, sdy & nhiét dé 120°C trong 5 gid réi nung & nhiét do
500°C trong 5 gid.

Thuc hién qua trinh trao d8i lugng chét rén thu dugc
& trén véi 11 dung dich (NH,),SO, 2M trén may lac trong
5 gid, loc tach phan két tta dem nung & nhiét dé 500°C
trong 5 gid thu dugc hé xuc tac La, Zn/ZrO,-AL,O,-SO,* c6
chira mot lugng nho K va Mg.

3.4. Két qua ddc trung tinh chdt vét liéu

3.4.1. Nhiéu xa tia X

Gian d6 nhiéu xa tia X géc rong (26 = 20 - 80°) cla
hé xuc tac K, La, Zn/ZrO,-ALO,-SO,* cho céc tin hiéu rat
dac trung cla cau tric cla y-AlLO, & gid tri 26 ~ 38,5° va
66,5°. Ngoai ra, cling xuat hién mét s tin hiéu nhiéu, cé
kha néng hinh thanh pha spinel ZnAl,O, trén chat mang
nhom oxide tai gia tri 26 ~ 31°, 37° va 55,5°, cac dinh
(peak) 26 = 28°, 30°, 50°, 60° cUa ZrOzé dang monoclinic
va orthorhombic. Viéc dua ZrO, nham tang luc acid cho
hé xuc tac [4].

3.4.2. Hap phu va giai hdp N, xdc dinh dién tich bé mdt va
phdn b6 mao quan

Dudng hap phu - gidi hdp dang nhiét N, ctia 2 hé vat
liéu xuc tac y-AI203 vaKk, La, Zn/ZrOz-Alzos-SOj'.Téng dién
tich bé mat theo phuong phép BET cuia y-ALO, la 316m?/g

3.4.3. Hdp phu va gidi hdp NH, theo chuong trinh nhiét @6
(TPD-NH,)

Gian do giai hap phu NH, theo chuong trinh nhiét do
TPD - NH, xuat hién 3 peak tuong (ing véi qua trinh giai
h&p NH, xdy ra & cac nhiét d6: 206°C; 379°C; 513°C chiing
té vat liéu cé ca 3 loai tam acid manh, trung binh va yéu
vGi ndng do kha I6n.

Bang 1 cho thay mau xuc tac chira chiti yéu tam c6 luc
acid trung binh va manh.

3.4.4. Hap phu va giai hdp CO, theo chuong trinh nhiét dé
(TPD-CO,)

Gian do6 giai hdp phu CO, theo chuong trinh nhiét do
TPD-CO, xuat hién 3 dinh tuong ting véi qua trinh giai hap
CO, & cac nhiét do: 220°C; 382°C va 490°C. Vat liéu chua
cht yéu tam bazo manh va trung binh.

Su cd mat Al, Zr, S trong hé xuc tac vira lam xuat hién
tam acid manh tuong Ung véi nhiét d6 gidi hdp NH, &
513°C, vlia tang lyc cGia tdam Lewis va Bronsted. Mat khac,
su c6 mat clia K va Mg (Bang 2) lam xuat hién tam bazo
manh tuong (ing véi nhiét do gidi hap CO, & 490°C da tao
ra dugc hé xuc tac acid - bazo. Su phu hop cta luc acid
- bazo con dugc kiém ching bang tinh chat clia chung
trong phan ung ester hda chéo dau m& déng thuc vat
trong diéu kién ém diu [3].

Bang 1. D& liéu TPD-NH, cda xdc tdc La, Zn/ZrO,-Al,0 -SO >

Nhiét d6 cao nhat(°C)  Thétich NH:(mL/g) = Lucacid
206 14,95 Yéu
379 99,79 Trung binh
513 15,03 Manh

Bdng 2. Dt liéu TPD-CO, ctia xuc tdc La, Zn/ZrO,-Al,0,-SO >

. ] R L . Nhiét dd cao nhat(°C)  Thétich CO:(mL/g)  Luc bazo
va kich thuéc mao quan tap trung & vung 12nm. Tong -
A, N , . . 220 37,88 Yéu
dién tich bé mat theo phuong phap BET cla cta K, La, Zn/ 382 8067 T binh
ZrO,-Al,0,-50,* la 235m?/g va kich thuéc mao quén tap ! rung bin
A 490 17,20 Manh
trung G vung 11nm.
Bdng 3. Két qud phan tich phé EDX cia méu La, Zn/Zr0,-Al,0,-SO >
Sé Thanh phan cac nguyén t6 (%) Téng (%
lan 0 Mg Al S N K Zn Zr La khéi lugng)
1 51,66 0,73 38,94 0,96 0,74 1,34 1,39 4,08 0,16 100
2 51,71 0,69 39,14 0,90 0,89 1,34 1,21 4,01 0,11 100
3 50,70 0,82 40,34 0,93 0,84 1,39 1,14 3,72 0,12 100
4 51,61 0,64 38,36 1,10 1,02 1,38 1,01 4.76 0,12 100
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3.5. Phdn urng ester chéo hoa

ddu jatropha
3.5.1. Xdc dinh chi sé acid tu do MJ1
MJ2

Chi s6 acid tu do clha céc
mau dau jatropha dugc xac
dinh bang phuang phap chuén Ky hiéu
do6 st dung KOH trong ethanol, MJ21
vGi chi thi phenolphthalein. Cac MJ22
mau dugc tién hanh 3 lan dé MJ23

Ky' hiéu Ty |é thé1 tich methanol/dé‘u Vmethylestev(l)

Bdng 5. Anh hudéng cta ty 1é mol methanol/ddu jatropha (thoi gian phan ting la 4 gi%)

Hiéu suat chuyén héa (%)
3:1 0,44 96,9
4:1 0,45 99,1 (theo phuong phap HPLC)
Bdng 6. Anh huéng ctia thoi gian phdn (ing ester chéo héa
Thoi gian phan ting

Vimethyl ester (1) Hiéu suét chuyén héa (%)

3 gio 0,41 90,3
4 gis 0,45 99,1
5 gid 0,45 99,1

lay két qua trung binh. Két qua
cho thdy, mau jatropha c6 chi s6
acid ty do cao 3,08mg KOH/1g
dau. Thanh phan cac acid béo
dugc xac dinh qua thanh phan
methyl ester bang GC-MS, trong

1: Thiét bi phan tng
2: M6 to khudy

3: Truc canh khuay
4:Vo gia nhiét

5: Bép tlr co gia nhiét
6: Sinh han nudc

do: tetradecanoic acid: 0,91%;
9-hexadexenoic acid: 1,36%;
hexadecanoic acid: 18,25%; 9,12
- octa decadienoic acid: 23,37%;

8:Van

9 - octadecenoic acid: 46,8% va
octadecanoic acid: 9,31%.

7: Binh thu héi san pham

9: Tt diéu khién nhiét do

Hinh 2. So d6 quy trinh céng nghé gidn doan ché tao B100 tir nguyén liéu dau jatropha

3.5.2. Xdy dung quy trinh ché tao biodiesel
céng nghé gidn doan quy mé 0,5l/mé

Hon hgp gém methyl ester cia dau
jatropha + methanol + glycerol + xuc tac

Chung cat
ng cd Methanol

- Nghién ctu cac yéu t6 anh hudng
dén qua trinh ester chéo héa:

+ Loc tach xuc tac
+Thém NaCl/glycerol

A4

Phan wng ester chéo hda dau jatropha
st dung hé xuc tac ché tao dugc thuc hién

HANn hgp gébm methyl ester Tach
cUa dau jatropha + glycerol

NaCl/glycerol

trong binh phan @ing bang inox dung tich
3l c6 hé gia nhiét va bao 6n nhiét. Hé phan

Ria bang nudc (3 1an)

A 4

ung kém theo khudy co va sinh han dé
thuc hién phan dng & ap sudat khi quyén.

Methyl ester clia dau jatropha

M6i mau phan tng dugc tién hanh véi ty
l& thé tich dau jatropha/methanol 1a 1:3 va
1:4 tuong Ung vai ty 1é mol la 1:75 va 1:100

+ Loc bang bentonite
+ Lam khan bang silicagel

A4

(hay 0,5] dau/1,51 methanol va 0,51 dau/2,0l
methanol). Lugng xuc tac dugc lay theo ty 1é

Biodiesel tinh khiét

khoi lugng la 1:5 so véi khoi lugng cta dau.
Nhiét d6 phan tng la 65°C. San pham phan
ung sau khi tinh ché dugc phan tich bang phuong phap
sac ky khi - khéi phé (GC-MS) dé danh gia do tinh khiét.
Hiéu suat phan (ing dugc danh gia bang phuang phap sac
ky 16ng hiéu ndng cao (HPLC) va danh gid nhanh bang thé
tich hén hgp methyl ester thu dugc. Két qua nghién ciu
thé hién & Bang 5 va 6.

Cac mau san pham dugc phan tich thanh phan san
pham methyl ester bdng phuang phap GC-MS. Cac mau

Hinh 3. So d6 quy trinh x(r ly sén phdm

c6 hiéu suat 99,1%, san pham methyl ester clia céc acid
béo trong dau dat tinh khiét héa hoc, sac ky d6 GC-MS
c6 dudng nén thang, thanh phan methyl ester clia acid
béo chira néi déi khodng gan 70% gém methyl oleate va
methyl linoleate. Cac mau cé hiéu suat 90,3% va 96,9% c6
chua cdc monoglyceride va acid béo.

- Quy trinh ché tao biodiesel cong nghé gian doan
quy md 0,51 nguyén liéu dau jatropha/mé:
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Bdng 7. Két qua phan tich nhién liéu sinh hoc B100 tir ddu jatropha

T Tén chi tiéu Pon vi Phuong phap thu Mcl:;ta!:u Két qua
1 Ham lugng ester methyl acid béo (FAME) % khoi lugng 1(-;1]/:\]4?2;6 96,5 (min)

2 Ham lugng nudc va can % thé tich TCVN 7757 0,05 max) < 0,05
3 D6 nhét ddng hoc 40°C mm?/s TCVN 3171 1,9-6,0 4,4

4 Ham lugng tro sulfate % khéi lugng TCVN 2689 0,02 max) 0,002
5 Ham lugng luu huynh % khoi lugng TCVN 7760 0,05 max) < 0,005
6 Tri s6 cetan - TCVN 7603 47 (min) 61,3
7 Tri s6 acid mgKOH/g TCVN 6325 0,5 (max) < 0,05
8* D6 6n dinh oxy hoa tai 110°C gio TCVN 7895 6 (min) 5,61
9 Nhiét d6 cat 90% thu hoi °C ASTM D 1160 360 (max) 3143
10 Diémvan duc °C ASTM D 2500 Bao cao 19
11 Chisé iodine g iodine/100g TCVN 6122 120 (max) 48

Ghi chd: (*) Két qud xdc dinh chi tiéu dé 6n dinh oxy héa la cda B100 chua cé phu gia chéng oxy héa

Phan ung ester chéo héa dau jatropha si dung hé
xuc tac ché tao dugc thuc hién trong binh phan ting bang
inox dung tich 31 c6 hé gia nhiét va bao 6n nhiét. Hé phan
tng kém theo khudy co hoc va sinh han dé thuc hién phan
Uing & 4p suat khi quyén (Hinh 2).

- Quy trinh phan tng:

Nap vao thiét bi phan ting (1) 0,5I dau, 2,0l methanol
va 85g xuc tac, 1ap sinh han héiluu (8a), bat may khudy (2).
Gia nhiét dén nhiét dé 65°C (4) va ( 5). Thuc hién phan tng
trong 4 gid. Sau d6 xt ly sdn pham.

- Quy trinh xt ly san pham:

Khi két thic phan (ing, déng van cda sinh han héi luu
(8a) va mé& van cua sinh han thdng (8b), tién hanh chung
catthu hoi methanol vao binh (7). H6n hop con lai duoc loc
dé tach xuc tac. San pham 1dng con lai dugc chuyén vao
phéu chiét 11, dua thém 10ml glycerol da dugc pha mudi
bdo hoa dé thay ddi ti trong clia glycerol, dé yén trong 5
gid, sau d6 tach glycerol ndm & dudi. Rta san pham 3 lan,
mai lan bang 200ml nudc. San pham cudi dugc loc va lam
khan bang bentonite hoat héa va silicagel (Hinh 3).

Luong methanol va glycerol dugc tap hap lai va tién
hanh cat don dé thu héi methanol st dung quay vong cho
cac phan ung tiép theo.

3.5.3. Phan tich tinh chdt cia B100

Két qua phan tich san phdm B100 theo 11 chi tiéu thé
hién trong Bang 7. Viéc phan tich dugc thuyc hién tai Trung
tdm Tiéu chuan do ludng chat lugng 1 - Téng cuc Tiéu
chuén do ludng chat lugng.
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Két qua cho thay san pham dat 10/11 tiéu chuan B100
theo TCVN 7717-2007. Riéng chi tiéu d6 én dinh oxy héa
dat dugc 1a 5,61 gid so vdi quy dinh |a 6 gid nén sé can bd
sung phu gia chéng oxy hoa.

4. Két luan

1. Pa xay dung thanh céng quy trinh téng hgp hé vat
liéu xuc tac La, Zn/ZrOz—AIZO3-SO42'quy mo 0,5kg/mé;

2. Su 6 mat Al, Zr, S trong hé xuc tac lam xuat hién
tam acid manh tuong (ng véi nhiét d6 gidi hap NH, &
513°C va su c6 méat clia K va Mg lam xuat hién tam bazo
manh tuong (ing véi nhiét do gidi hap CO, & 490°C la mot
minh ching cho su bién tinh thanh céng da tao ra dugc
hé xuc tac acid - bazo. Hé vat liéu c6 mao quan tap trung
&11nm;

3. Quy trinh t8ng hop biodiesel mét giai doan v&i mau
dau jatropha c6 chi s6 acid ty do 3,08mg KOH/g theo cong
nghé gian doan quy mé 0,5| dau jatropha/mé da dugc xay
dung thanh céng. San phdm dugc danh gia tai Trung tam
Tiéu chudn do ludng chat luong 1 - Téng cuc Tiéu chuén
do ludng chat luong. K&t qua cho thdy biodiesel dat 10/11
tiéu chudn B100 theo TCVN 7717-2007, tru chi tiéu d6 6n
dinh oxy hoa dat 5,61 gid, thap hon so vdi tiéu chudn cta
B100 (6 gi®¥) nén sé can bd sung phu gia chéng oxy hoa.
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Preparation and characterisation of La, Zn/ZrO,-Al,O,-SO *
solid acid catalyst for transesterification of Jatropha oil for
biodiesel production
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Summary

In this research, we have successfully established a synthesis procedure for La, Zn/ZrOz-Alzos-SO 42' multi-
component catalyst with the capacity of 0.5 kg/batch. The catalyst structure is characterised by advanced physical
and physiochemical methods, including XRD, TPD-NH_, TPD-CO,, and N, adsorption - desorption. The presence of Al,
Zr, and S creates acidic sites while that of K and Mg creates basic sites corresponding to the desorption of NH_ at 513°C
and CO, at 490°C. This is a clear evidence of successful preparation of acid-base catalyst. On the other hand, a batch
biodiesel production process with the capacity of 0.5 | of Jatropha oil/batch has been built. The biodiesel product was
shown to satisfy 10/11 specifications of B100 according to the TCVN 7717-2007 standard (The antioxidant additives
should be applied to meet the requirement for oxidation stability).
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