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1. Mé dau

Ning lugng 14 van dé sdng con cua toan nhan loai. Con ngudi
dang khai thac dén mirc cao nhét cac ngudn ning luong héa thach
(dau mo, khi thién nhién, than da...). Bén canh dé, nhu cau bao
vé moi trudng sdng trén trai dat duoc trong sach dai lau ciing nhur
can phat trién kinh té vi mot tbc do cao trén quy mo rong lam
cho an ninh ning lwong toan cau ngay cang bi de doa nghiém
trong. Do d6, nhiém vu tim kiém ngudn thay thé cho nhién liéu
hoa thach da dugc dit ra trong gan nira thé Ky qua va ngay cang
tré nén cap thiét. Hy vong rat nhiéu ctia con nguoi vao cac ngudn
ning luong méi thay thé sach hon, than thién méi truong, an toan
hon va c6 kha nang tai tao nhu: quang nang, phong nang, thiy
nang, dia nang, nang lugng hat nhan va dic biét nang lugng tur
sinh khdi la ngudn ning luong gan véi nang luong hoa thach
nhat, sém hién thuc nhat. Nhiéu nudc da dua ra quy dinh bat budc
ting cuong st dung niang luong tir sinh khoi, ¢ Viét Nam, tai
quyét dinh sb 177/2007/QD-TTg ngay 20/11/2007, Thu tudng
Chinh phu da ky quyét dinh phé duyét « Dé an phat trién nhién
liéu sinh hoc dén nim 2015, tdm nhin 2025”. Trong d6 dua ra
muc tiéu dén nam 2025 s& ¢d san lugng ES va BS da dap tng 5%
nhu cau thi truong trong nudc. Hién nay xang sinh hoc E5 da hién
thuc hda tuy nhién viéc san xuat biodiesel chua dat két qua mong
mubn, dé dat muc tiéu dap Gmg da 5% nhién liéu sinh hoc trong
nude vao nam 2025, ngay bay gio phai lya chon cdng nghé dé san
xuat biodiesel phi hop véi ngudn nguyén liéu san cd. Cong nghé
san xuat biodiesel trong nudc hién nay chu yéu st dung xUc tac
kiém, gian doan, doi hoi chat lwgng nguyén liéu rat nghiém ngat,
chi sb axit nho hon 2 va khong 13n vét nudc. Hién nay, cong nghé
lién tuc, xUc tac di thé than thién maéi trudng 12 xu thé tat yéu dé
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phét trién bén viing. Cac hé xuc tac di thé thé hé méi dugc nghién
chtu va dua vao su dung nhu 7r0,/S0,%, spinel Zn-Al,
hydrotanxit Mg-Al, axit di da....V4n d& 16n lién quan dén xc tac
di thé 1a su hinh thanh ba pha giita xdc tac véi ancol va dau, dan
t6i nhitng gidi han khuéch tan, do d6 1am giam téc d6 phan ung.
Phuong an dé thuc day cac qué trinh chuyén khéi lién quan téi
xUc tac di thé 1a phan tan cac tm x(c tac trén chat mang dé co thé
tao ra hé xuc tac voi dién tich bé mat riéng 16n va nhiéu 16 xép
hon, thic day kha nang thu hut, tap trung chat phan ang la cac
phan tir triglixerit c6 kich thudc 16n khuéch tan vao trong céc 15
x6p chira cac tam xuc tac tir d6 ting téc do phan Gng. Dé tai
“Nghién cizu ché tao hé xiic tdc lwong chirc axit-bazo trén co sé
7Al,O3 bién tinh bang mét sé nguyén té nhue Ti, S, Mg... dé xic
tac cho phdn i#ng metyl este chéo héa dau jatropha tqo biodiesel”
muc tiéu nghién ctiu ché tao y-Al,Oj3 truc tiép hoac dung templete
dé dinh hudng 16 xp. y-Al,03 ¢d kha niang phén tan duoc céc cau
tir hoat tinh xtc tac. Panh gia tinh chit x(c tac cho phan &ng este
hoa chéo triglyxerit bang metanol, nghién ciru d6 bén hoat tinh
cua hé xuc tac.

2. Pdi twong va nhiém vu caa deé tai

2.1. Péi twong nghién cieu

Ché tao y-Al,O3 truc tiép hoic dung templete dé dinh hudng
16 xop.  y-Al,03 ¢6 kha ning phan tan dugc cAc cau tir hoat tinh
xUc tac & dang tinh thé TiO,, hydrotanxit Mg-Al.

Nghién ctu tich hop TiOz, MgO trén nén y-Al,O3 nham ting
cuong luc axit, bazo dé ché tao hé xuc tac ludng chuac c6 kha
nang xuc tac cho phan tng este hda chéo dau jatropha c6 chi sé
axit 3,33 va do bén hoat tinh cao.



Nghién ciu ché tao hydrotanxit Mg-Al riéng biét, trén co so
do6 tién hanh tich hop hydrotanxit Mg-Al trén bé mat va trong 16
x6p cua y-Al,03 dé ché hé xtic tac bazo ran bén ciu trc, bén
nhiét va c6 kha ning xuc tac cho phan tng este hda chéo dau dau
jatropha c6 chi sb axit 3,33
2.2.Nhi¢m vu ciia dé tai

Nghién ciru tong hop y—Al,Os tir tién chat AI(OH); Tan Binh,
st dung chat hoat dong bé mit 13 natriaginat, bohemit dugc ngam
dé on dinh trong con 96°

Nghién ctu tich hop TiO,, MgO trén nén y-Al,O;

Nghién ciu phan tng este hda chéo dau jatropha c6 chi s6
axit ty do 1a 3,33 trén hé xlc tac MgO-y-Al,Os/Ti0,-SO,%

Nghién ctiu tich hop hydrotanxit trén bé mat va trong 16 xop
clia y-AlLOs thu duoc vat liéu ki hidu HtMg-Al/y-AlLOs.

Nghién ciu phan tung este hda chéo dau jatropha c6 chi s6
axit tu do la 3,33 trén hé xuc tac HtMg-Al/y-Al,O3 va hé xuc tac
hydrotanxit riéng biét

3. Phwong phap nghién cau:

Ché tao vat liéu y—Al,O3 bang phuong phap sol-gel

Ché tao vat lidu spinel ZnAl,O4, spinel Zn-Al tich hop trén
nén y-Al,O; va bién tinh boi LayOs;, hydrotanxit Mg-Al,
hydrotanxit Mg-Al tich hop trén nén y-Al,03 bang phuong phap
ddng két tua

Pic trung tinh chat cua cac vat lieu tong hop duoc bang
phuong phap XRD, IR, TG/DTA, BET, TPD-NH3,TPD-CO,,
EDX.

San pham biodiesel duoc xac dinh thanh phan bing phuong
phap GC-MS va do d6 nhot



4. Pong goép méi cia dé tai :

1. i téng hop hé xic tac hydrotanxit Mg-Al tich hop trén
bé mit va trong 15 x6p cua y-Al,O3 (HtMg-Al/y-Al,0s3). Két qua
phan tich nhiét TG/DTA cho thiy hé xtc tdc HtMg-Al/y-Al,03
phan huy tao CO, & nhiét do 470°C trong khi nhiét do phan huay
cua hydrotanxit Mg-Al riéng biét 1a 364°C, diéu nay ching to
HtMg-Al/y-Al,O3 bén nhiét, bén ciu tric hon so véi hydrotanxit
Mg-Al riéng biét
5. B6 cuc cia deé tai

CHUONG 1. TONG QUAN

Toéng quan géom cac van dé nhu: Ning luong tai tao va
biodiesel, sy phat trién cac thé hé xc tac cho tong hop biodiesel,
XUc tac trén co s& hydrotanxit Mg-Al, xtc tac trén co sd spinel
ZnAl,0,. Giéi thidu mot sé cong nghé xuc tac di thé thuong mai
cho qué trinh tong hop biodiesel di va dang duoc st dung trén thé
gi6i. Tinh hinh nghién cau va st dung x(c tac di thé cho qua trinh
tong hop biodiesel hién nay ¢ Viét Nam

CHUONG 2: THUC NGHIEM

Cac quy trinh diéu ché xuc tac, cac phuong phap dic trung
tinh chat caa xdc tac, cac phuong phap danh gia hiéu suit phan
g, xac dinh thanh phan biodiesel
2.1.6.  Qui trinh téng hep hé xtic MgO-y-Al,O3/Ti0-SO,*

Cho 1 ml Ti(OC3H7)4 vao 60 ml etanol thu dugc dung
dich A. Tron 20 ml etanol vai 20 ml HNO3 10 % thu dugc dung
dich B. Cho 10 gam y-Al,03 vao dung dich A, tiép tuc cho tir tir
dung dung dich B vao, khudy déu. Cho tiép NH; vao dén khi pH
dung dich bang 5. Gia nhiét, khay hdn hop 24 gio trong autoclave.
Loc xay chit ran & 80 °C trong 12 gid, nung ¢ 450°C trong 4 gid
thu duoc vat liéu y-Al,O3/TiO,. Cho y-Al,O3/TiO, vao dung dich
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(NH,);S04 1 M, khudy trong 2 gio, loc 1y két taa nung & 450 °C
trong 3 gio thu dwoc vat lieu y-Al,Os/TiO,-SO,*. Cho y-
AlL,O3/Ti0,-SO4% vao 1 lit dung dich hdn hop chira Mg?* 0,003M
va AI** 0,001M. Cho tiép dung dich hdn hop chira NaOH 0,0084
M, Na,CO; 0,0025 M dén khi pH cta dung dich bang 9 loc ldy
két tia, rira, nung & 450°C trong 5 gio thu duoc vat lieu MgO-y-
Al,03/TiO,-SO,7.
2.1.7. Qui trinh tong hep hé xuc tac tich hop hydrotanxit
Mg-Al trén y-Al,O3

Cho y-Al,03 vao 0,5 lit nuée khudy manh, thém dung dich A
chira Mg(NOs); va AI(NO3)3 6 ty 1é mol twong @ng 1a 3:1, khudy
déu. Tiép tuc nho tir tir dung dich chtra hdn hop Na,CO3 0,025M,
NaOH 0,084M vao dung dich A dén khi pH cua dung dich hdn
hop phan tng 1a 8,5-9. Sau khi phan ng xong, tiép tuc khuay
déu trong 1 gio, gia héa hdn hop phan ang & 65°C trong vong 24
gio. Loc, rira két tua bang nudc cho téi khi pH dung dich bang 7,
say kho két taa & 110°C trong 4 gid. Nghién cau ché d6 nung &
300°C va 500°C. Nghién cuu tich hop hydrotanxit véi ham luong
6,9, 12,15,18%

CHUONG 3. KET QUA VA THAO LUAN

Nghién ctu téng hop, dic trung vat liéu, thir hoat tinh xUc tac
cho phan tng este hda chéo dau jatropha cua cac vat liéu tong hop
dugc. Két qua cho thay SpAl-Zn-(La)/y-Al,03 va 12HtMg-Al/y-
Al,O3 la 2 vat liéu c6 kha nang xuc tac cho phan (ng este hoa
chéo va c6 dd bén hoat tinh cao
3.1. bac trung cia SpAl-Zn-(La)/y-Al,O3 va 12HtMg-Al/y-Al, O3
3.1.1.Pic trung cia vt ligu MgO-y-AlL,O4/TiO»-SO,*
3.1.1.1.Pac treng XRD cua MgO-y-AlgOngiOz-SO42'



Nhi&u xa tia X cua MgO-y-Al,03/TiO,-SO,* duoc trinh bay &
hinh 3.3
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Hinh 3. 1. Gidn dé nhiéu xq tia X ciia MgO-y-Al,03/Ti0,-S0,%

Gian dd nhiéu xa tia X & hinh 3.3 cho thiy c6 cac dinh nhiéu

Xa tai 20 ~ 38,5°, 46° va 67°, twong rng véi cac mit mang (311),

(400),(440) dic trung cho pha y-Al,Os. Xuét hién cac dinh nhiéu

Xa tai 20 ~ 25,4°, 37,8°, 48,05° and 53,91° ung vai cac mit nhiéu

xa (101), (004), (200), and (105) dac trung cho pha TiO, ¢ dang

anatase

3.1.1.2.Pic trung hong ngoai cia MgO-y-Al,03/TiO,-SO04*
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Hinh 3. 2. Bdc trung hong ngogi cia MgO-y-Al,03/TiO-S0,%
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Pic trung hdng ngoai cia MgO-y-Al,03/TiO,-SO,* & hinh
3.4 thiy c6 dao dong véi cudong do Ion trai dai trén ving sb séng
tir 3600-3200 cm™ dic trung cho dao dong héa tri (dao dong gian)
cia nhém OH trén bé mit vat liéu khi hap thu nuéc. Dao dong
Vi cuong d6 16n cd sb séng trong viing 1643 cm™ 1a dao dong
bién dang ciia nhém OH trén bé mat vat liéu. Xuat hién dao dong
c6 s6 séng quanh viing 1384 cm™ dic trung cho dao dong cua lién
két S=0O dic trung cho nhém SO,*.Pic biét c6 xuét hién dao
dong véi sé séng quanh ving 586 cm™ dic trung cho lién két
Mg-O trong pha MgO
3.1.1.3.H4p phu va giai hap N, cia MgO-y-Al,O4/TiO,-SO4*

Dic trung hap phu va giai hap N, trinh bay bang 3.3 cho thay
MgO-y-Al,04/Ti0,-SO4* c6 dién tich bé mat I6n dat 261 m?/g.
DPuong kinh 16 tap trung trong ving 6-10 nm.

Bang 3. 1. Pdc trung hdp phu va gidi hdp N, ciia MgO-y-
Al,03/Ti02-SO,*

Dién tich bé mat theo BET 261,8 m“/g

Puong kinh 15 tap trung chu yéu & viing 6-10 nm

3.1.2. Dic trung cia hydrotanxit Mg-Al/y-Al,O3; nung 300°C
3.1.2.1.Nhiéu xa tia X cia hydrotanxit Mg-Al/y-Al,O3 nung
300°C (HtMg-Al/y-Al,O5)

Pic trung nhiéu xa tia X cua 5 mau HtMg-Al/y-Al,O3 ¢6
thanh phan hydrotanxit bién doi tir 6% dén 18% dugc trinh bay
o hinh 3.17
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Hinh 3.17. Pdc trung nhiéu xq tia X cia cac mau HtMg-Al/y-
Al,O4

Hinh 3.17 cho thy ca 5 mau déu co cac dinh nhiu xa tai 20
la 38,5° , 46° va 67° dic trung cho pha nén 1a y-Al,O3. Bong thoi
ca 5 mau déu co cac dinh nhiéu xa tai 20 1a 11,57% 23,45%
34,86°% 47,1°% 60,9% 62,3° (tng Vvéi cac mat nhiéu xa (003); (006);
(012); (018); (110); (113). Pay l1a cac mat nhiéu xa dic trung cho
hydrotanxit. Mau 6HtMg-Al/y-Al,03, mau 9HtMg-Al/y-Al,O3 co
sy hinh thanh pha hydrotanxit khdng rd rang c6 thé 1a do ham
lwong hydrotanxit thap, duéi gigi han phat hién cua phuong phap
nhidu xa tia X. Mau 12HtMg-Al/y-Al,O3, 15HtMg-Al/y-Al,O3,
18HtMg-Al/y-Al,O3 ¢6 su hinh thanh pha hydrotanxit rd rang



3.1.2.2.Pic trung hdng ngoai ciia 5 mau HtMg-Al/y-Al,O;
Bang 3.14. Pdc trung phé hong ngogi cia 5 mau HtMg-Al/-
Al,O3

Xdc tac Dic trung (cm™)

I I Il v V Vi

3600- | 3050- | 850- | 1510- | 590- | 460-

6 HtMg-Al/y-Al,O3 3200 | 2950 |[820 |[1490 |560 |420

3600- | 3050- | 850- | 1510- | 590- | 460-

SHIMG-AIY-AlO: | 3500 | 2050 | 820 | 1490 | 560 |420

3600- | 3050- | 850- | 1510- | 590- | 460-

12 HIMg-AVY-AlOs | 3200 | 2050 | 820 | 1490 |560 | 420

3600- | 3050- | 850- | 1510- | 590- | 460-

15 HMg-AVY-ALOs | 250 | 2050 | 820 | 1490 | 560 | 420

3600- | 3050- | 850- | 1510- | 590- | 460-

18 HIMg-AVY-Al0s | 3200 | 2050 | 820 | 1490 |560 | 420

I: Dao dong hoa tri (dao dong gidn) cua nhém OH trén bé mat vat
liéu khi hap thu nuéc
. Dao dong bién dang ciia nudc xen gitra cac 16p trong
hydrotanxit
III: Dao ddng bién dang cua ion cachonat xen gitta cac l6p trong
hydrotanxit
IV: Dao dong hoa tri nhém cacbonat
V: Dao dong bién dang va dao dong hoa tri cia Mg-OAl
VI: Dao dong bién dang cia Mg-OH

Pic trung phd héng ngoai ¢ hinh 3.19 va ¢ bang 3.14 cho
thdy su hinh thanh pha hydrotanxit trén nén y-Al,Os, khi ham
lugng hydrotanxit cang 16n thi cuong d6 cac dao dong dac trung
cho pha hydrotanxit cang lon.




3.1.2.3.Pic trung hap phu va giai hip N caa y-Al,O; va 5
mau HtMg-Al/y-Al,O3

Dic trung hap phu va giai hap N, cia mau y-Al,03 va 5 mau
HtMg-Al/y-Al,03 cho thay ca 6 mau ¢ xuat hién vong tré ngung
tu mao quan thudc kiéu V, thuoc mot trong sau kiéu duong hap
phu dang nhiét theo phan loai cia IUPAC, 1985. Dién tich bé
mat, duong kinh 16 cho ¢ bang 3.15 cho thay duong kinh 15 cua y-
Al,O3 giam dan khi ting déu dan ham luong hydrotanxit tir 6%
dén 18%. Puong kinh 15 giam dan mot cach déu din cé thé dy
doan phan 1én hydrotanxit dd di vao trong mao quan va dugc
“neo” trén thanh mao quan.

Bang 3.15. Pdc trung hap phu va gidi hdp N, cua: y-Al,03 va 5
mau HtMg-41/y-Al,03

Dién tich bé mat | Puong kinh 16 tap
theo BET trung cha yéu & viing
tir
y —Al,03 316,12 m“/g 14-16 nm
6HtMg-Al/y-AlL,Os | 301,03 m/g 9-10 nm
9HtMg-Al/y-Al,O3 | 270,80 m?/g 7-8 nm
12HtMg-Al/y- 239,10 m/g 5-6 nm
A|203
15HtMg-Al/y- 208,97 m/g 3-4nm
A|203
18HtMg-Al/y- 103,29m“/g 2-3nm
A|203
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3.1.2.4.Pic trung EDX ciia cac mau HtMg-Al/y-Al,Os

Dé x4c dinh ham lwong cac nguyén t6 phan tan trén nén y-Al,03
sir dung phuong phép tan sic ning luong tia X (EDX). Mdi hé
xuc tac duoc chup & 3 diém khéac nhau. Phé EDX cua cac mau
HtMg-Al/y-Al,O3 & bang 3.16 cho thay dbi vai mau 6HtMg-Al/y-
A|203, 9HtMg-A1/'Y-A|203, 12HtMg-A1/Y-A|203, 15HtMg-A1/'Y-
Al,O; thi ham lwong Mg phan tan twong d6i dong déu trén nén y-
Al,0s, riéng mau 18HtMg-Al/y-Al,0s thi ham lugng cd su khac
biét gitta cac diém phan tich ching to sy phan tan cia mau 18
HtMg-Al/y-Al,03 khéng tot 1am.

Bang 3.16. Pdc trung EDX xdc dinh d¢ phan tan cia cac mau
HtMg-4//y-Al,03

Trung binh ham luong c&c cac nguyén to
Mau xuc tac C |Mg| O Al | S, Ca, Na,
Si...
6 HtMg-Al/y- | 10,48 | 1,24 | 49,40 | 38,54 0,34
Al,O3
9 HtMg-Ally- | 11,22 | 2,19 | 48,33 | 37,81 0,45
Al,O3
12 HtMg-Al/y- 12,03 | 3,42 | 47,88 | 36,21 0,46
A|203
15 HtMg-Al/y- 13,06 | 4,46 | 46,32 | 35,34 0,62
A|203
18 HtMg-Al/y- 15,80 | 5,86 | 44,33 | 33,20 0,81
Al,O3

3.1.2.5.Két qua phan tich nhiét TG/DTA cia 12HtMg-Al/y-
Al,O3
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Mau chaa 12% hydrotanxit trén nén v-Al,03, sau khi dugc gia
hda & 65°C, duoc tién hanh phan tich nhiét. Gian do phan tich
nhiét TG/DTA cho ¢ hinh 3.21

Hinh 3.21. Gidn do phan tich nhiét ciia 12HtMg-A1/-Al,04

Két qua cho thay c6 pic giam khéi lugng manh ¢ 88,35°C, dic
trung cho su mat nugc vat ly. C6 pic giam khdi luong nho tai
vung nhiét do khoang 400°C c6 thé do mat nudc trong 16p kép
cua hydrotanxit. Bac biét pic giam khéi luong nho tai ving nhiét
do 470°C kha ning la do hydrotanxit phan hay va CO; thoat ra.

Két qua phan tich nhiét cia mau hydrotanxit riéng biét, cho
thiy n6 da bi phan hay manh & nhiét do 364°C va dén 400°C khéi
luong khong do6i khi gia nhiét, vay c6 thé két luan hydrotanxit da
bi phan huy hoan toan & 400°C. Bdi véi mau tich hop 12%
hydrotanxit trén nén y-Al,O3; cho thdy su phan huy ¢ khoang
470°C va két thuc giam khéi lwong ¢ 500°C. Piéu nay chang to
sau khi tich hop 18n nén y-Al,O3 thi nd bén cau tric, kho bi phan
huy bai nhiét hon so véi hydrotanxit riéng biét.
3.1.2.6.Pac trung TPD-CO, cua 12HtMg-Al/y-Al,O3
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Hinh 3.22. Gidn d6 TPD-CO; cia 12HtMg-A41/p-Al,03
Bdng 3.17. Pac trung TPD-CO, cua 12HtMg-A41/y-Al,03

Loai xUc tac Nhiét d6 | Loaitdm | Sé ml CO./gam
giai hap bazo xUc tac
198,3 Yéu 9,84
12HtMg-Al/y- 375,2 Trung 7,99
A|203 binh
550,1 Manh 5,24

Dic trung hap phu va giai hip CO; theo chuong trinh nhiét 6
ctia mau 12HtMg-Al/y-Al,O3 cho & hinh 3.22 va bang 3.17. Bang
3.17 cho thay 12HtMg-Al/y-Al,03 ¢6 3 loai tim bazo: yéu trung
binh va manh &ng véi nhiét do giai hap la 198,3; 375,2; va
550,1°C tuong tng Véi thé tich CO, giai hap la 9,84; 7,99; 5,24
ml/g
3.2.Nghién citu phan w&ng este héa chéo dau jatropha véi
metanol trén hé xuc tac MgO-y-Al,O3/Ti0,-SO,* va 12HtMg-
Al/’Y-A|203
3.2.1.1.Nghién cwu phan wng este hda chéo trén hé xuc tac

MgO-y-Al,O3/Ti0,-SO,*
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Thyc hién phan ung trong diéu kién: Nhiét do phan tng
120°C, thé tich dau 1a 25ml, ti 1¢ thé tich metanol/dau 1a 1/1, thoi
gian phan ung 4 gio, khdi luong xuc tac 20% so vai dau. Két qua
cho thay hiéu suat phan ng dat 98,1%. Tuy nhién sau khi phan
g xong, loc thu hdi xuc tac tiép tuc thuc hién phan tng. Két
qua cho thay vat liéu kha ning tai sir dung thap, lan phan ing tha
2 hiéu suat dat khoang 70%

3.2.2. Nghién ctu phan wng este hoa chéo triglixerit véi
metanol trén xuc tac 12HtMg-Al/y-Al,Os
3.2.2.1. Nghién ciru anh hwéng cia ham lwong xdc tac

Thuc hién phan @ng este hda chéo dau jatropha c6 chi s6 axit
3,33, ¢b dinh cac diéu kign: Thé tich dau 1a 25 ml, ti I¢ thé tich
ciia metanol/dau 1a 2/1, nhiét do phan ung la 120°C, thoi gian
phan ung 4 gio. Nghién ctau anh huong caa khdi luong xdc tac 1a
2; 3; 4 gam (twong Gng khoang 10, 15, 20% theo khi luong so
véi dau). San pham phan tng duoc dénh gia qua thé tich metyl
este nhan duoc va két hop véi do thoi gian chay qua nhot ké
ubbelohde. Két qua trinh bay & bang 3.26

Bang 3.26. Anh huéng ciia ham heong xiic tdc dén phan ing este
hoa chéo dau jatropha

Panh gia hiéu suit phan tng % khoi luong xtc tac

' 10 15 20
Thé tich biodisel (ml) 23,8 24,7 24,7
Thol gian chay quacotmao |\ o0 | yoe ) | g5
quan trong nhat ke (giay)
Hiéu suat phan tng (%) 93,8 98,8 98,8
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Tir bang 3.26 thay khdi lugng xUc tac 1a 15%, 20% thi hiéu
suit twong dwong nhau. Chon gia tri khdi luong xudc téc 1a 15% so
véi dau dé nghién ciu cac yéu té anh huong tiép theo.
3.2.2.2. Nghién ciu anh hwéng cia thoi gian dén phan tng
este hoa chéo dau jatropha trén xdc tac 12HtMg-Al/y-Al,O3

Thuc hién phan @ng este hda chéo dau jatropha cé chi sb axit
bang 3,33 véi metanol, xlc tac bai 12HtMg-Al/y-Al,O3 trong
cung diéu kién: Ti 1¢ thé tich caa methanol: dau la 2:1, khéi luong
xUc tac so véi dau 1a 15%, nhiét do phan tng 1a 120°C, nghién
ctu thoi gian phan ung la 3,5; 4 va 5 gio. San pham phan @ng
dugc danh gia qua thé tich metyl este nhan duoc va két hop voi
do thoi gian chay qua nhot ké ubbelohde, két qua trinh bay ¢ bang
3.27

Bang 3.27. Anh hweng cua thoi gian dén phdn ing este hda chéo

. Thoi gian phan ng (gic
Panh gia hiéu suat phan ung orglanp f‘ img (gi0)
35 4 5
Theé tich biodisel (ml) 24,0 24,7 24,7
Thoi gian cha acotm
orgianchay quacotmao | 4155 | 1054 | 1053
quan trong nhét ke (giay)
Hiéu suat phan ung (%) 95,4 98,8 98,8

* Nhdn két qua tur khdo sdt ham lwong xUc tac

Tir bang 3.27 cho thay thoi gian phan tng 1a 4 gio, hiéu suat
phan tng dat 98,8%.
3.2.2.3. Nghién ctru kha ning tai st dung cua hé xuc tac
12HtMg-Al/y-Al,O3 cho phan ng este héa chéo diu jatropha

Nhan thay mau 12HtMg-Al/y-Al,O3 ¢6 kha niang xuc tac tot
cho phan tng metyl este hda chéo dau jatropha, tiép tuc ldy mau
12HtMg-Al/y-Al,O3 thyc hién xic tac cho cac vong phan ang tiép
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theo trong cung diéu kién: Ti Ié thé tich cua methanol/dau la 2/1,
khdi luong xlc tac 15% so véi dau, nhiét do 120°C, thoi gian
phan tng 4 gio. San phdm phan ng dugc danh gia qua thé tich
metyl este nhan duoc va két hop véi do thoi gian chay qua nhét
ké ubbelohde. Két qua trinh bay & bang 3.28.

Bang 3.28. Nghién cuzu kha nang tdi sir dung cua 12HtMg-Al/y-

Al,O3
\ong phan ung 1 2 3 4 5
Hiéu suat phan tng (%) | 98,8 | 98,8 | 98,8 | 98,6 | 989
\ong phan ung 6 7 8 9 10
Hiéu suat phan tng (%) | 98,7 | 98,7 | 989 | 98,8 | 988

Bang 3.28 cho thdy hé x(c tac 12HtMg-Al/y-Al,O5 c6 dd
bén hoat tinh rat cao, sau khi nghién cttu 10 vong phan Gng thay
hiéu suat khong thay doi. Gia tri sau déu “phay” c6 luc ting lic
giam c6 thé 1a do sai s6 trong qué trinh thao tac.
3.2.2.4X4c dinh thanh phan biodiesel thu tir dau jatropha
trén xuc tac HtMg-Al/y-Al,O3

Thanh phan biodiesel dugc xac dinh bang cach do GC-
MS. Két qua trinh bay & hinh 3.24, bang 3.29.

Abundance TIC: MAIBV5.D
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Hinh 3. 3. Gian d¢6 GC cua mau biodiesel tir dau jatropha
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Bang 3. 2. Két qua phan tich GC-MS mau biodiesel tir dau

jatropha
Thoi gi % dié .
ol gian A) dle_n Chit
luu tich pic
17,72 5,09 Hexadecanoic acid, methyl ester
19,79 85,3 9-Octadecenoic acid (Z), methyl
ester
19,93 2,74 Octadecanoic acid, methyl ester
23,06 2.62 11-Eicosenoic acid, methyl ester
22,96 0.51 Docosanoic acid, methyl ester

Tur két qua GC-MS cho thay trong thanh phan biodiesel chtra
chu yéu 1a hexadecanoic, metyl este; octadecanoic, metyl este, 9-
Octadecenoic, methyl este v&i ham lugng I6n. Tir nghién ctu cac
yéu té anh huong dén phan tmg este hoa chéo trén co s XUc tac
12HtMg-Al/y-Al,O; riit ra duoc diéu kién téi uu cho phan tng o

bang 3.36
Bang 3.36. Tong hop tinh chat xdc tac cia 12HtMg-A1/4-Al,03
Ti 1é thé tich metanol:dau 2:1
Khéi lwong xc tac 15% so vai khéi lwong dau
Chi s6 axit cua nguyén liéu 3,33
Nhiét d6 phan ung 120°C
Thoi gian phan Gng 4 gio
Hiéu suat phan ung 99%

Kha nang tai str dung

10 lan hiéu suat chua thay doi

Dic trung phan tich nhiét cia mau hydrotanxit riéng biét va
hydrotanxit tich hop trén nén y-Al,O; cho thay, déi véi mau
hydrotanxit riéng biét thi sy phan hay xay ra & khoang 364°C va
két thic su phan huay ciu trac hydrotanxit ¢ 400°C, diéu nay phu
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hop véi két qua nhidu xa tia X. Tuy nhién dbi véi mau 12%
hydrotanxit tich hop trén nén v-Al,O3 thi nhiét do phan huay &
nhiét d6 khoang 470°C va két thic sy phan huy & khoang 500°C.
Diéu nay cho thay khi tich hop trén nén y-Al,Os thi cau trdc
hydrotanxit dwoc bén nhiét hon, bén cau trac hon, do d6 co thé
xUc tac tét cho phan ng este hoa chéo dau jatropha cé chi s axit
cao, va c6 do bén hoat tinh rat cao
THAO LUAN CHUNG

Nghién ciu tong hop y—Al,Os tir tién chat AI(OH)s, sir dung
chat hoat dong bé mat 1a natriaginat, H,SO,4 duoc sir dung dé két
taa bohemit tir aluminat. Bohemit duoc 6n dinh trong con 96°
Vi thoi gian 12 gio, loc réi nung y—Al,03 thu dugc co dién tich
bé mat 316,2 m?/g, dudng kinh 15 x&p twong ddi tap trung trong
viing 14-16 nm. y-Al,Os chira nhiéu 16 x6p c6 kha ning phan tan
dugc cac cau tir hoat tinh x(c tac chira Mg, Zn, La ¢ dang pha
tinh thé hydrotanxit hoic spinel, ching lam thay dbi tinh chét
axit, bazo cua xUc tac.

Nghién cau tich hop trén hydrotanxit Mg-Al trén bé mat va
trong 16 ctia y-Al,Os, vat lieu chira 12% hydrotanxit Mg-Al phan
tan trén nén y-Al,O3 (12HtMg-Al/y-Al,03). Pic trung bang cac
phuong phap vat ly cho nhiing théng tin quan trong vé su phan
tan cua hydrotanxit Mg-Al trén bé mat va trong 16 xbp cua y-
Al,03. XRD di cho dic trung cua cau tric hydrotanxit Mg-Al va
y-Al,03. EDX cho thdy Mg duoc phan tan dong déu trén y-
Al,O3. Hap phu va giai hdp N, cho thay dién tich bé mat 239,1
cm®/g, thé tich 16 xp 0,77 cm®/g duong kinh 13 tap trung trong
vung 5-6nm. HE xuc tac tich hop 12HtMg-Al/y-Al,O3 da cai thién
tinh chat bé mat, thé tich 15 xp so véi vat liéu hydrotanxit Mg-Al
riéng biét vai dién tich bé mat 88,5 m?/g, thé tich 16 xép 0,41
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m?/g duong kinh 18 tap trung trong ving 2-4nm. TPD-CO; cho
thdy rang vat liéu tich hop 12HtMg-Al/y-Al,O; chia tim bazo
manh &ng vai nhiét do giai hap 550,1°C tuong Gng vai thé tich
CO, giai hap 1a 5,24 ml/g tAm bazo xuét hién ¢ day co6 thé do pha
hydrotanxit Mg-Al vi vay ki hiéu tim bazo dé giai thich co ché
phan tng 1a By DPic trung phan tich nhiét TG/DTA ciia mau
hydrotanxit Mg-Al va 12HtMg-Al/y-Al,O3 cho thiy mau
hydrotanxit Mg-Al xay ra phan huy & khoang 364°C va phan hay
hoan toan & 400°C. Déi vai miu 12% hydrotanxit Mg-Al tich hop
trén nén y-Al,O3 thi nhiét do phan huy & khoang 470 °C va két
thiic sy phan huy & khoang 500°C. Biéu nay cho thay khi tich hop
trén nén y-Al,O3 thi cdu tric hydrotanxit Mg-Al dugc bén nhiét
hon, bén cau trac hon, do d6 c¢6 thé xdc tac tot cho phan tng este
hoa chéo dau jatropha c6 chi sb axit cao, va co do bén hoat tinh
rat cao. Trong diéu kién phan tng: Nhiét ¢6 phan tng 120°C, ti I¢
thé tich metanol/dau 1a 2/1, khéi luong xdc tac 15% so véi dau,
thoi gian phan ung 4 gio hiéu suat phan mg dat khoang 98,8%.
Hé xuc tac tai st dung 10 1an ma hiéu suat phan Gng chua thay
do6i. Nguoc lai trén hé xuc tac hydrotanxit Mg-Al riéng biét, phan
tng thuc hién trong diéu kién twong tu, hiéu suat dat 96,4 %.
Hoat tinh giam manh & lan phan &ng tha 2, hiéu suat chi dat 89,0
%. 12HtMg-Al/y-Al,0; dé ché tao, gia thanh thip, kha ning
thuong mai héa cao, nd thich hop xdc tac cho cac loai dau nguyén
liu nhu dau jatropha c6 chi so axit cao. Vi do bén hoat tinh cao
12HtMg-Al/y-Al,O3 hira hen kha niang ché tao xdc tac di thé thuc
hién trén cong nghé lién tuc, day chuyén ty dong hda hoan toan,
thich hop véi nhiéu loai nguyén liéu khac nhau ké ca nguyén liéu
c6 chi s axit cao.
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Giai thich phan @ng este hoa chéo dau jatropha trén co so
12HtMg-Al/y-Al,03 dugc trinh bay ¢ hinh 3.42

1] CHOH +~ Ba — o+ cub - ﬁa*

-Jw{j a M‘D
W-—W"‘w";a] + CHyD —_— W‘DJ
WMQ WM‘C‘

3)

SRR im0 0
R R L L, B W
w’\.—m—"\_aw’g‘:' o 1) Hiedizd

E. 0—

l'-L\. f f
o M’W [ M B_
WW{E_ HBe —= WW{DH

Digliverit

Hinh 3.26. Giai thich phan #ng este hda chéo triglixerit trén xuc
tac 12HtMg-A41/y-Al,03
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KET LUAN

1. Di ché tao hé xuc tac tich hop MgO va TiO, trén nén y-Al,03
rdi sunfat hoa thu dwoc vat lisu MgO-y-Al,O3/Ti0,-SO,* ¢6 dién
tich bé mat 261 m%/g, dudng kinh mao quan tap trung trong ving
6-9 nm. Phan tng este hoa chéo dau jatropha c6 chi sb axit tu do
la 3,33 va dau jatropha c6 chi sb axit tu do 1a 3,3 trén hé x(c tac
MgO-y-Al,04/Ti0,-SO,% & nhiét d6 120°C hiéu suét phan tng
dat 98,1%. Tuy nhién hé xtc tdc MgO-y-Al,03/Ti0,-SO,* khong
6 kha nang tai str dung, xUc tac cho lan phan ang tha 2 hiéu suat
dat khoang 70%.

2. Dai ché tao hé xuc tac hydrotanxit Mg-Al tich hop trén bé mat
va trong 16 x6p cua y-Al,05 thu dugc vat liéu ki hiéu 1a 12HtMg-
Al/y-Al, O3 ¢6 dudng kinh 16 xdp twong dbi tap trung trong ving
5-6nm. Hé xuc tac tich hop 12HtMg-Al/y-Al,O3 da cai thién
duong kinh 16 x6p so vai vat ligu hydrotanxit Mg-Al riéng biét 1a
2-4nm. TPD-CO, cho thay rang vat liéu tich hop 12HtMg-Al/y-
Al,O3 chita tim bazo manh (nhiét do giai hap CO, 550,1°C) c6
luc bazo 16n hon tdm bazo manh cua hydrotanxit Mg-Al (nhiét do
giai hap CO, 516°C). Két qua phan tich nhi¢t TG/DTA cho thay
hé xuc tac 12HtMg-Al/y-Al,O3 phan hay tao CO, ¢ nhiét do
470°C trong khi nhiét do phan hay cua hydrotanxit Mg-Al riéng
biét 1a 364°C, diéu nay ching to 12HtMg-Al/y-Al,O3 bén cau
tric, bén nhiét hon so voi hydrotanxit Mg-Al riéng biét.

3. Phan ung este hoa chéo dau c6 chi s axit ty do 1a 3,33 trén
hé xtc tac 12HtMg-Al/y-Al,O3 & nhiét do 120°C, hiéu suat phan
g dat 98,8%. Hé xuc tac tai sir dung 10 lan ma hiéu suat chua
thay dbi. Trong khi d6 xtic tac hydrotalcite Mg-Al riéng biét thuc
hién phan tmg trong diéu kién khac twong tu, hiéu suat dat 96,4
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%. XUc tac giam hoat tinh manh & lan phan ung thu 2, hiéu Suét
chi dat 89,0 %.
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