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NGHIEN cUU TONG HOP BIODIEZEL TU DAU DPAU NANH TREN
XUC TAC NaOH/MgO

Dén Toa soan 3-7-2007

NGUYEN VAN THANH, BUI CONG MANH, BINH THI NGO, PAO VAN TUONG
Truomg Pai hoc Bach khoa Ha Noi

SUMMARY

There is an increasing interest in many countries to research suitable alternative fuels that
are environmental friendly. Biodiesel is one of them. Biodiesel has been synthesized on MgO
catalyst activated by NaOH. This catalyst system is prepared by loading NaOH on MgO in an
identified ratio. After finding out the best catalyst sample, some parameters such as reaction time,
reaction temperature etc, have been studied for optimizing the reaction,

I-DAT VAN BE

Biodiezel 1a nhién liéu sinh hoc nhdm thay
thé cho nhién ligu diezel khoidng dang ngay
cang can kiét,

Truwoc day, ngudi ta thudng san  xudt
biodiezel trén xidc téc déng thé KOH, NaOH.
Tuy nhién, xdc tic ndy ¢ nhugc diém I6n 1A
khong 1ai st dung duge, ton nhiéu ning lugng
trong qua trinh tich san phdm, gidm hiéu qua
kinh ¢ va gay 0 nhiém moi truong. DE khic
phuc nhugce diém trén, chiing toi da tién hanh di
thé héa xiic tdc, bing cach tao ra loai xic tic
NaOH/MgO. Véi xiic tic nay cho hiéu sudt 1éng
hop biodiezel cao, ¢6 thé 1di sit dung va i sinh
xtic tdc nhiéu lan, d& dang loc tdch san phdm,
cho hiéu qua kinh 1€ cao, han ch€ 6 nhiém moi
trudng.

11 - THUC NGHIEM

1. Ti€n hanh diéu ché xic tic NaOH/MgO

MgO diéu ch€ tir cac ngudn: Mg(OH),,
MgCO;, Mg(NO;), dugc nung & ciing 1000°C.
Cich nung: 1an lwot 18y 100 gam Mg(OH),,
MgCO,, Mg(NO;), cho vao 3 bdt sit va dua vio
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16 nung. Sau do, gia nhiét 1o nung tir tir dén
1000°C va duy tri nhiét d6 nay sudt trong qua
trinh nung. Sau 4 gidy, tit 16 nung, 1ay bat nung
ra va cho ngay vao binh hit 4am dé nguei. MgO
thu duge bang cac ngudn nay 1a 6t nhdt vi cho
do tinh khiét rdt cao.

Xic tdc MgO cé hoat tinh thap, vi vay,
chiing t6i da ti€n hanh hoat hda xic tdic MgO
biang NaOH: L4y 20 g NaOH ho tan trong 100
ml nuée, tiép tuc hoa (réon déu voi 80 g MgO, dé
trong 24 gio. Sau dé c6 can hén hop dén hét
nuéc va nung ¢ 400°C trong thoi gian 4 giv 1a
thu dugc xdc tic NaOH/MgO.

2. Tong hgp biodiezel trén xic tac
NaOH/MgO

Qui trinh t6ng hop biodiezel dugc thuc hién
trong binh cdu 3 c¢6, dung tich 250 ml cé sinh
han héi luu. He thong duoc dat trén thiét bi gia
nhiét ¢6 khudy tir. Cho xiic tic va ddu dau nanh
vao binh phan img, gia nhi¢t dén 40°C tiép tuc
cho metanol vao. Nang nhiét d6 cita binh phan
tmg lén nhiét d6 phan ing 60°C va giir trong
sudt thoi gian phan (ng.

Sau phan (mg thu san pham bing cich loc
tich xic tdc, metanol du, glyxerin, ddu chua
phan img.



3. Téi sinh xic tac

Xiic tac sau khi loc tdch khoi san phdm, tiép
tuc cho vao binh phian tng va ti€n hanh phan
img nhu trén. T4i sit dung xtc tdc dén khi hiéu
sudt 16ng hop biodiezel dudi 50% thi dimg.

Xic tic sau khi tdi sir dung nhiéu ldn, hoat
tinh giam di rat nhiéu. Vi vay, ching t6i tai sinh
bang cach dua thém 5% NaOH vé khéi lugng va
© 1iép e dem nung & 400°C rong 4 gid.

111 - KET QUA VA THAO LUAN

1. Anh hudng ctia nguén nguyén liéu diéu ché
"MgO

. Nhim tim ra MgO 16t nhdt cho qud trinh

diéu ché xic tic NaOH/MgO. Chiing 16i da ti€n

hanh diéu ch€ tir cic ngudn khdc nhau: MgCO,,

Mg(NO.),, Mg(OH),, MgO c6 ban trén thi

trudmg véi dé tinh khiét trén 98%. Sau dé cung
dugc nung & nhiét do 1000°C.

Panh gid hoat tinh ciia MgO thong qua hiéu
sudt 16ng hop biodiezel véi cic diéu kién sau:
ddu nanh 100 ml, metanol 30 ml, lugng xuc tdc
2 gam, nhiét d6 phan wng 60°C, thoi gian phin
ing 5 gid. K&t qua dugc trinh bay & bang 1.

Bdng 1: Anh hudmg clia ngudn nguyén liéu dén
hiéu suat biodiezel

Nguén diéu ché MgO Hiéu suaf% biodiezel,
MgCO, 10,3
Mg(NQ,), 10
Mg(OH), 11
MgO trén thi trudng 9,7

Tir bang s6 li¢u ta nhan thdy MgO dugc didu
ché& tr Mg(OH), ¢¢ hoat tinh cao nhat, do vay
nguén nay dugc chon lam nguyén liéu dé diéu
ché xic tdic NaOH/MgO.

2. Anh hudng ctia ham luong NaOH dén hiéu -

suit tong hop biodiezel
Ching 161 da dua NaOH lén MgQ theo cac

ham lugng khdc nhau: 10%, 15%, 20%, 25%,
30%, sau d6 dem nung & 400°C trong thoi gian
4 gid.

Kiém tra hoat tinh xdc tic thong qua hiéu
sudt phan éng (Ong hop biodiezel vai diéu kien:
30 ml metanol, 100 ml diu dau nanh, 2 g xic
tic, nhiét d6¢ phan iing 60°C, t6¢ do khudy 600
vong/phut, thdi gian phan wng 5 giv. Két qua
duoc dua ra & bang 2.

Bdng 2: Anh hudng clia ham lugng NaOH dén
hiéu sult biodiezel

Ham lugng chét hoat | Hiéu sudt biodiezel,
hoa (%NaQH) %
0 9
10 60
15 72
20 85
25 92
30 98

Tir bang 2 nhan thdy, ham lugng NaOH
cang nhiéu thi hiéu suit biodiezel thu duge cing
I6m, nong do 161 vu NaOH 13 30%-dat hiéu sudt
chuyén héa 98%.

Dénh gid d¢ bdm dinh ciia NaOH trén MgO,
ching t6i di ti€n hanh 14 s dung xiic tic vira
str dung & trén, s6 liéu dua ra & bang 3.

Bdng 3: Anh huong ham lugng NaOH tSi chat
lugng xvic tac khi tdi sit dung

Ham luqtr;og NaOH, Hiéu suit biodiezel, %
0 8
10 55
15 67
20 75
25 75
30 75
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Nhu vay mac do tang ham lugng NaOH lén
MgO nhung hiéu sudt tong hop biodiezel khi tdi
str dung xiic tic khong tang, khi tang ham luong
NaOH thi mgt phdn NaOH s& bi bong ra trong
quéd trinh phan dng, va nhu vay hiéu suat iéng
hop biodiesel khi sur dung xiic tdc 1dn ddu tang
12 do NaOH du bam dinh khong bén trén bé mat
MgO, diéu d6 chting 15 ham luong NaOH t6i wu
12 20%.

3. Anh hudng cta nhiét do nung xic tic dén
hiéu suat biodiezel

Khi dua 20% NaOH/MgO va dem di nung &
cdc nhiét do khdc nhau da kiém tra hoat tinh xic
tac bang phan Ung 10ng hop biodiezel vdi diéu
kién phan fmg nhu trén, két qua thé hién trén
bing 4. B

Tir bang 4 nhén thdy, nhiét d6 nung t6t nhat

la 400°C. Tai nhiét d¢ nay higu sudt biodiesel 1a
cao nhat.

Pé kiém tra vé su t6i uu clia xic tic 20%
NaOH/MgO chiing 6t da chup anh kinh hi€n vi
dién tir quyét (anh SEM) cdc xiic tdc vdi ham
lugng NaOH khdc nhau (hinh 1}.

Bdng 4: Anh hudng ctia nhiét do nung xiic tac
dén hiéu sual biodiezel

Nhiét do nung, °C | Hiéu sut biodiczel, % |
100 10

200 2 |
B 65
00 | 75
500 | 75

RIpRIA | Een

a-100%MgO b-20% NaOH/MgO

¢-30%NaOHMgO d-100%NaOH

Hinh 1: Anh SEM cia cdc méu xic tic khic nhau

Qua anh SEM ta nhan thdy, tinh thé MgQ
hinh que (hinh 4a). Khi dua NaOH (v6i ham
lugng < 20%) 1én trén MgO thi toan bo NaOH
bi thieu két trén bé mat MgQ. Trén hinh 4b ta
thay cdc tinh thé NaOH bidm déu xung quanh
tinh thé MgQO, tang ham luong NaOH lén trén
30% thi mot phin tinh thé NaOH sé thiéu két
chéng lén nhau theo timg I6p (hinh 4c) gidng
nhur anh cia NaOH 100% (hinh 4d) va cédc tinh
thé NaOH nay sé bi bong ra trong qud trinh
phan émg va mat di khi rira san phdm ldn 1, 1Am
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gidm hoat tinh xic tic khi tai sir dung. Nhur vay,
ham lugng NaOH dua lén MgO 20% la t6t nhat.

Khi dua 20% NaOH lén MgQ va nung &
nhiét d¢ 400°C thi toan bé NaOH bi chay mém
va khi ha nhiét d6 xudng thi hdu hé&t NaOH sé
két dinh lén tréen MgO béng luc thidu két. Luc
thiéu két nay rat bén vimng va NaOH khong bi
1oi ra trong qud trinh phan Gng.

4. Anh huéng ham luong xiic tac
Liy cling mot xdc tdic 20% NaOH/MgO dé



thuc hi¢n phén ing véi lugng xiic tic khic nhau,
cdc diéu kién phan umg: 100 ml ddu nanh, 30 mi
metanol, thi gian phan Ung 5 gio, toc dé khudy
tron 600 vong/phiit. Két qua thu duge thé hién o
bang 5. '

Maic du tang ham lugng xdc tdc nhung hiéu
sudt biodiezel thu dugc hdu nhu khong tang, so
sdnh hiéu qua kinh 1€ mang lai chiing 161 thdy
~ lugng xic tdc 2 g 1a 1ot nhét.

Béng 5: Anh hudng cha ham lwong xiic tic dén
hiéu sudt biodiezel

- Lugng xic tic, g Hiéu sudt biodiezel, %
1,5 . 70
2 85
2,5 86
3 875

5. Anh huéng thoi gian phan dng

Dé khio sit anh huéng cla thoi gian phan
ing dén hiéu suit téng hop biodiezel, ta thic
hién phan tng véi cic thoi gian khdc nhau. Cic
thong so khdc giit nguyen: 100 ml ddu nanh, 30
ml metanol, nhiét do phan tng 60°C, ¢ do
khudy tron 600 vong/phit, lugng xdc tdc sir
dung 2 gam.

Bdng 6. Anh hudng cia thdi gian phan tmg dén
hiéu suét biodiezel

Thoi gian phan ing, | Hiéu sudt biodiezel,

h %

2 60 ]
3 72

4 80

5 85

6 86

7 87,5

Nhu vay thai gian phan iing t6t nhat 5 gio.

6. Anh huémg toc do khudy dén hiéu suit
biodiezel

Do phéan ing v6i xdc tdc di thé nén t6¢ do
khudy tron cé anh huong rdt 16n 161 hiéu suét
10ng hgp biodiezel. Thyc hién phan éng véi cdc
tdc do khudy ron khic nhau, cdc thong sé khic
gilf nguyén, thuc nghiém thu duge nhu sau.

Nhu vay t6c d6 khudy t6i tu 1a 600 v/phuit.

Bdng 7: Anh huéng cia téc do khudy tron dén
hiéu sudt biodiezel

Téc do khuay tron, Hiéu suat
vong/phut bicdiezel, %
200 60
400 73
500 79
600 85
700 85
300 35

7. Anh huéng ctia nhiét do phan éng dén hiéu
suit biodiezel

Nhiét d6 phan (ng ¢6 anh hudng 16n dén
hiéu suat biodiezel. N&u nhiét do thdp thi téc do
phan ing cham dan dén hiéu suat biodiezel
giam, néu nhiét do cao thi hiéu suit chuyén héa
16n. Tuy nhién, khi nhiét do cao s€ thuén lgi cho
phan ing xi phong hoa va t6c do bay hoi cla
metanol tang manh (nhiét d¢ s6i ciia metanol 1a
64,7°C), diéu nay lam giam t6c do phan dng va
t0n ning lugng dé hoi lvu metanol. Do vy phai
chon dugc nhiét d¢ phan vng t6i wu. Két qua
khao sit theo nhiét do dugc dua ra & bang 8.

8. Nghién ciru so0 lin tai sir dung xiic tic

Ldy xuc tic 20% NaOH/MgO di qua phan
itng va dem ti sit dung lai nhiéu lan. Diéu kién
phan ing dugc gir nguyén & cdc thong s6 t6i
vu: 100 ml ddu nanh, 30 ml metanol, nhiét do
phan dng 60°C, thi gian phan dng S5 gid. Két
qua dugc trinh bay & bang 9.

175



Bdng 8 Anh huéng cla nhiét d6 phan tng dén

Bdng 10 Ké qua tai sinh xidc tac

hiéu suit biodiezel - - - ——
L4n phan itng Hiéu suit biodiezel, %

Nhiét do phan ing, Hiéu suit biodiezel, l 83

< % 2 79

40 50 3 74

50 65 4 62

60 85

70 83 IV-KET LUAN

20 78 1. Da diéu ch€ duge xidc tic NaOH/MgO tir

Bang 9: Nghién cttu t&i sir dung xuc tic

Lan tdi st | Lugng xic Hiéu suat
dung tic, g biodiesel, %
0 2 85
1 2 75
2 2 70
3 2 62
4 2 45

Tir bang két qua trén ta thay chi nén tai sl
dung xiic tdc khoang 3 lan, sau dé xiic tic dua
di tdi sinh dé 1am tang hoat tinh.

9. Nghién ciru tai sinh xic fac

Xic tdc sau khi mét hoat tinh duoc ria
nhiéu lin bang dung moi n-hexan nhdm tich
loai phdn dau ban trén bé mat. Cho vao to sdy
kho, tiép tuc hoat héa xic tdc ndy bang mot
lugng nhé NaOH (5% khoi lugng). Sau dé cho
xiic tic vao nung & 400°C trong 4 gio.

Kiém tra hoat tinh cia xic tdc bang phin
img t6ng hgp biodiezel, diéu kién phén ng
dugce git nguyén nhu trén.

Sau khi tdi sinh xic tic cé thé st dung thém
3 14n, vi sau 3 ldn tai sinh thi hoat tinh cha xic
tac giam di rit nhiéu.
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nguyén lieu Mg(OH), véi cdc diéu kién sau:

+ Nhiét d¢ nung: 1000°C.

+ Pua NaOH lén MgO véi tv 1& 20% vé
khéi lugng, sau dé nung & 400°C trong thoi gian
4 gid.

2. Tim dugc diéu kién t&8i uu cho phan ung
t6ng hop biodiesel: 100 ml ddu nanh, 30 ml
metanol, 2 g xic tiac, nhiét dd phan iing 60°C,
8¢ d6 khudy 600 vong/phiit, thoi gian phan tng
5 gio.

3. Téng hop duoc biodiezel tir ddu nanh trén
xic tdc NaOH/MgO v6i cic diéu kién 161 vu &
trén, hiéu suft dat 85%.

4. Tai st dung xic tac duge 3 14an, sau do
hiéu sudt giam.

5. D4 tdi sinh dugce xic tic va thu duoc xic
tac ¢6 hoat tinh x4p xi ban dau.
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