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ABSTRACT

Currently, biodiesel was manufactured mainly from edible oils having high price, on
homogeneous catalysts, un-regeneration, difficult separation, lesser effective economics and
polluted environment. Therefore, the cheap new raw material such as waste oil and
heterogeneous catalysts has been found to get over the above disadvantages. On advance works
gived out methods of waste oil treatment. This news, searched to synthesize biodiesel from waste

oil treated, on catalysis MgSiO;.

- DAT VAN DE

Hién nay, nhién liéu sinh hoc biodiesel dugc
san xuat tr nguyén liéu chu yéu 1a dau thuc vat
an duoc ¢6 gid thanh cao, sit dung xuc tic dong
thé, khong tdi sir dung duoc, khé tach rira, gidm
hiéu qua kinh t€ va gay 6 nhiém moi truong. Do
dé, ching toi tim nguén nguyén liéu méi ré tién
(ddu an phé thai) va xic tic di thé, nhim khac
phuc nhitng nhugc diém trén. Trong cic cong
trinh truéc da dua ra phuong phép xtr 1y dau an
thai. Bai bdo nay, nghién cttu tdng hop biodiesel
tlr ddu an phé thai da xi 1y trén xic tic MgSiOs,.

II - THUC NGHIEM

1. Ché tao xiic tac di thé MgSiO,

Can mot luong chinh xdc MgCl,.6H,0O va
Na,Si0;.9H,0 theo ty 1& s6 mol 1:1. Hoa tan
MgCl,.6H,0 véi mot lugng nudc vira di. Dong
thoi cling hoa tan Na,SiO;.9H,0 vao nudc (cé
gia nhiét nhe va khudy tron dé c6 thé hoa tan
hoan toan vi Na,Si0,.9H,0 rat it tan & nhiét do
thuong). Rét tr tr dung dich MgCl, vao dung
dich Na,SiO; va khudly nhe nhang. Khong nén
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khudy nhanh vi kich thudc hat tao thanh s& nho.
MgSiO; dugc tao thanh theo phan tng:

MgCl, + Na,SiO; = MgSiO;; + 2 NaCl

Sau khoang 1 gi dé phan ting xay ra hoan
toan ta tién hanh loc 18y két tha. Sau khi loc, két
tha duoc rira nhiéu ldn bing nuée cat dé loai bd
hét cdc mudi tan chua phan tng hét. Két tua sau
khi loc duge cho vao bét thach anh, sy kho dudi
nude tu do trén bép dién. Ti€p d6 cho bat chia
xuc tac vao 10 nung, nung & 900°C trong 3h.

2. Téng hop biodiesel tir dau an phé thai trén
xiic tac di thé MgSiO,

Phan ing tong hop biodiesel dugc thuc hién
trong binh céu 3 ¢6, dung tich 250 ml c6 sinh
han hoi luu. He thong duge dit trén may khudy
tlr ¢6 gia nhiét. Cho xdc tac va dau an phé thai
da x{r ly vao binh phan ting, gia nhiét 1én 40°C
roi ti€p tuc cho metanol vao. Nang nhiét do 1én
60°C va duy tri trong su6t thoi gian phan dng.
Sau phén tng thu san phdm béng céch loc tich
xuc tdc, metanol du va glyxerin.

3. Xac dinh chi tiéu chat luong ctia biodiesel
téng hop duoc



II - KET QUA VA THAO LUAN

1. Nghién citu ché tao xic tac MgSiO,

a) Anh hudng ciia nhiét do nung xiic tdc dén
hiéu sudt tong hop biodiesel

Sau khi tdng hop dugc biodiesel tit ddu an
phé thai trén xic tac di thé MgSiO,, chiing toi
tién hanh xdc dinh cédc chi tiéu chat luong cua
nhién liéu thu dugc theo tiéu chudn ASTM.
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Hinh 1: Anh hudng ctia nhiét do nung dén
hiéu suat biodiesel

Xic tic nung & nhing nhiét do khac nhau
thi c6 nhitng su thay ddi vé luong tap chat, ciing
nhu c6 thé c¢6 nhitng thay déi vé cau tric xic
tdc. Do d6, ching toi da tién hanh khao sit su
anh hudng cua nhiét do nung dén hoat tinh xuc
tac (thong qua hiéu suét thu biodiesel).

Qua d6 thi hinh 1 thdy ring, khi ting nhiét
do nung xuc tac thi hiéu suat tao biodiesel ciing
tang theo, nhung néu tang nhiét do 1én trén
900°C thi hiéu sudt khong tang nita. Vay nhiét
do t6i vu dé nung xiic tdc MgSiO, 1a 900 °C.

b) Anh hudng ciia thoi gian nung xiic tdc dén
hiéu sudt tong hop biodiesel

Thoi gian nung xuc tic cling quyét dinh dén
hoat tinh cta xic tdc. Néu thoi gian nung xtc
tdc ngin qué4 thi lvong nuéc trong cic mao quan
va cdc tap chat chua bay hoi hét, che phu céc
tam hoat tinh clia xtc tdc nén xidc tdc c6 hoat
tinh thap. Nung lau qud thi t6n nang lugng. Do

vay can khdo sét thoi gian nung dé lua chon thoi
gian nung thich hop.

Két qua thuc nghiém trén d6 thi hinh 2 cho
thdy khi nung xuc tac tir 1 dén 3 gio thi hiéu
sudt tao biodiesel tang. Thoi gian nung hon 3
gi0 thi hiéu sudt biodiesel khong ting nhung ton
nhiéu nang lugng.

Vi thé€ chon thoi gian nung xtc tac t6i uu la
3 gio.

e

Higu suét, %
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Hinh 2: Anh huong ciia thoi gian nung
dén hiéu suat biodiesel

2. Céc dic trung cua xic tac MgSiO,
a) Pho nhiéu xa tia X (XRD)

Xdc tac diéu ch€ dugc nung & 900°C, trong
3 gi0, dem khéo sdt dac trung thong qua phd
XRD (hinh 3).

Két qua trén phdé do cho thdy cdc pic c6
cuong do 16n, tng v6id = 3,169; d =2,872; d =
2,532; 1la cic pic dac trung cua MgSiO;. Trén
phé hau nhu khong xuat hién pic dic trung clia
hop chét nao khac. Diéu nay ching td ching toi
da diéu ché duge xdc tic MgSiO, véi do tinh
khiét cao. Chinh xdc tdc nay khi st dung cho
phan tng este héa trén dau thai thi cho hiéu suat
khodng 60%. Tit d6 c6 thé cho rang MgSiO; la
pha hoat tinh chinh cta xdc tac.

b) Anh SEM ciia xiic tdc MgSiO, da ché tao

Xic tdc MgSiO; sau khi nung & 900°C 3h,
dem chup anh SEM va cho két qua nhu hinh 4.
Két qua anh SEM cho thady mau xiic tac thu
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Hinh 3: Phé XRD ctia miu MgSiO,

dugc c6 dang hinh 6ng, vé6i kich thude kha dong
déu va khong bi xen 1an céc hinh dang tinh thé
khéc. Theo tai liéu [3] thi day ding 1a hinh dang
ctia MgSiO;.

Nhu vay, cdc két qua phan tich trén 1a phu
hop va cho thdy mau xuc tdc diéu ché dugc
ding 1a MgSiO;.

Ngoai ra chiing t6i con khao st thém mot s6
tinh chat khac cta xic tic MgSiO; ché tao duoc,
va thu dugc két qua trinh bay trong bang 1.

Bdng 1: Mot s6 tinh chat cla xtc tic

C4c tinh chat Két qua
Do bén co (bén nén), 198
MPa/cm’
b0 hoa tan trong nuéc, % 0
Hoat tinh xtc tac (thong qua 64,5
hiéu suét biodiesel), %
S6 lan téi st dung 6

Nhu vay, xtc tdc ndy ¢ do bén co rat tot,
khong hoa tan, tdi st dung nhiéu 14n, nén 1a mot
xdc tac di thé tot.

3. Khao sit cac yéu t6 anh huéng dén phan
iing téng hop biodiesel tir dau an thai trén
xiic tac di thé MgSiO,

a) Anh hudng ciia thoi gian phdn iing dén hiéu
sudt biodiesel

Tién hanh phan ting véi thoi gian khéc nhau,
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véi cling cdc diéu kién phan tng: 100ml dau an
ph€ thai, lugng xuc tac: 7g, nhiét do phan tng:
60°C, ty 1&¢ metanol/dau: 0,4 v/v, toc do khuay
tron: 600 vong/phit, thu duge két qua nhu hinh
5.

Hinh 4: Anh SEM ctia xtc tic MgSiO,
da ché tao

Qua bang s6 liéu thu dugc tir thuc nghiém
va d6 thi ta thdy khi thoi gian phan tng tang tir 3
dén 6 gio thi hiéu sudt phan Gng tang nhanh.
Tuy nhién, khi thoi gian phan tng 1a 6 gio
va 7 gio thi hiéu suat phan tng chénh léch nhau
khong nhiéu. Vi thé ta chon thdi gian phan tng
t0i uu 12 6 gio.
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Hinh 5: Anh huéng cta thoi gian phan tng dén
hiéu suit biodiesel

b) Anh hudng ciia ham liigng xiic tdc dén hiéu
sudt tao biodiesel

Phan ting tdng hop biodiesel duoc thuc hién
trong diéu kién: lugng dau dn phé thai: 100 ml,
lugng metanol: 40 ml, thdi gian phan dng: 6 gig,
nhiét do phan dng: 60°C, t6c do khudy: 600
vong/phit. Thay déi ham lugng xic téc, két qua
thu dugc thé hién trén hinh 6.
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Hinh 6: Anh huéng ctia ham luong xic téc dén
hiéu suat biodiesel

Dua vao d6 thi ta thdy v6i ham lugng xuc
tdc nhd thi hiéu sudt tao biodiesel thap, va hiéu
suit ¢6 chiéu hudéng ting theo lugng xic tac.
Nhung khi lugng xtic tic qud nhiéu thi hiéu suét
phan tng ting khong ddng ké. Diéu nay c6 thé
giai thich: v6i lugng xdc tac it thi s6 tm hoat
tinh cling it nén hiéu suét thap, do d6 khi tang

dan lugng xtc tdc thi hiéu suét tang. Tuy nhién,
khi lugng xdc tdc qua nhiéu (hon 8g) thi ¢6 I& s6
tam hoat tinh qua nhiéu dén mic tic nhan phan
ting khong kip sit dung hét, hay do chuyén héa
clia xuc tac da xdp xi dat cuc dai, nén hiéu suat
hau nhu khong tang nita.

Vay lugng lugng xiic tic téi uu 1a 8 g.

¢) Anh hudng ciia ty 1é metanol/ddu (theo thé
tich) dén hiéu sudt biodiesel

Phan tng dugc tién hanh véi ty 1é thé tich
gilta metanol/ddu khic nhau, cung diéu kién
phan tng: 100 ml diu an phé€ thai, 8g xic tdc,
nhiét do phan tng: 60°C, thoi gian phan tGng: 6
giv, toc do khudy: 600 vong/phit. K&t qua thé
hién trén hinh 7.

Qua d6 thi ta thay ty 1é metanol/dau cang
cao thi hiéu suat tao biodiesel cang 16n, vi phan
tng téng hop biodiesel la phan dng thuan
nghich nén cho metanol cang du thi phan tng sé&
huéng theo chiéu tang biodiesel. Tuy nhién néu
cho du qud nhiéu metanol thi hiéu suét biodiesel
tang khong dang ké (nhung mat nhiéu chi phi
thu héi xtr Iy metanol du), ¢6 1€ vi phéan ting da
dat dén trang thdi can bang. Ty lé metanol/dau
thich hgp 12 0,5 theo thé tich (v/v).

Hiéu suit, %

L
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Hinh 7: Anh huéng cha ty 1¢ metanol/ddu dén
hiéu suét biodiesel

d) Anh hudng ciia nhiét dp phdn iing dén
hiéu sudt biodiesel

Dé khio sit anh hudng clia nhiét do ta tién
hanh phan tng & cac nhiét do khac nhau, giit cac
diéu kién phan ung nhu sau:100 ml dau, 50 ml
metanol, lugng xic tac: 8 g, thoi gian phan ung:
6 gio, nhiét do phan tng: 60°C, toc do khudy
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tron 600 vong/phut. Két qua thu dugc trén
hinh 8.

Nhiét do phan tng tang thi hiéu suat tao
biodiesel tang. Qua do thi ta thdy nhiét do phan
ung thich hop 1a 60°C. Néu tiép tuc tang nhiét
do thi hiéu sudt khong tang do metanol s6i va
bay hoi manh lam gidam luong metanol trong
binh phan tng.

4. Xac dinh chi tiéu chat luong cua biodiezel
téng hop duoc tir dau an phé thai

Dé danh gia chat lugng biodiesel tir trén xic
tac di thé MgSiO; ching toi xdc dinh cdc chi
tieu k¥ thuat cha san pham, két qua thir nghiém
duoc thé hién & bang 2.
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Hinh 8: Anh huéng ctia nhiét do phan tng dén
hiéu suét biodiesel

Bdng 2: Chi tiéu chat luong biodiezel thu dugc tit dau an phé thai

Chi tieu phan tich Phuong phép I/fggﬁsggg}{‘fgg Biodiesel fir ddu

Ty trong ASTM D4052 0,82-0,9 0,88
Nhiét tri, MJ/kg ASTM D240 - 40,00

Do nhét, mm?/s & 40°C ASTM D445 1,9-6,0 55

Nhiét do chdp chay, °C ASTM D93 Min. 130 140
Piém vin duc, °C ASTM D2500 -3 dén 12 4

Piém chay, °C ASTM D97 -15 dén 10 -8

Chi s6 axit, mg KOH/g dau ASTM D974 0,8 0,20

S6 liéu tir bang 2 cho thdy, biodiesel téng
hop ¢6 cédc chi tiéu chat luong tuong duong véi
biodiesel chuén.

IV - KET LUAN

1. Ché tao dugc xic tac di thé méi MgSiO;
va khao sit cac dac trung hod 1y ctia xdc tic
thdy rang, MgSiO, 1a pha hoat tinh clia xic téc,
c6 do di thé cao, thoi gian lam viéc dai, tuy
nhién hiéu sudt tao biodiesel chua cao vi day chi
1a mot mudi c6 tinh bazo trung binh.

2. b téng hop dugc biodiesel tir dau an thai
vGi hiéu sudt cao nhéat 1a 64,5% trén xdc tac di
thé MgSiO; véi cac diéu kién sau: Thoi gian
phan ung 6 gio, ham lugng xic tic 8% (theo
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khoi lugng dau), nhiét do phan ting 60°C, ty 1é
metanol/dau 0,5 theo thé tich(v/v), toc do khudy
tron 600 vong/phuit.

3. Xdc dinh cdc chi tiéu chat lugng cta
biodiesel thu duoc, thay riang biodiesel thu dugc
dat tiéu chudn theo ASTM.
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