Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 39 (2015): 1-8

Tap chi Khoa hoc Trugng Pai hoc Can Thd
website: sj.ctu.edu.vn

4

CALCIUM ETHOXIDE: TONG HQP, PAC TRUNG VA HOAT XUC TAC
CHO PHAN UNG TAO BIODIESEL TU DAU AN PA QUA SU DUNG VA
HON HQP ETHANOL/METHANOL

Bién Cong Trung', Dwong Thi Bich Tuyén? va Nguyén Quang Long?

! Khoa Céng nghé Lwong thiec Thue phiam, Truong Cao ding Cong c?éng Vinh Long
2 Khoa Ky thudt Héa hoc, Truong Pai hoc Bach Khoa Thanh pho Ho Chi Minh

Théng tin chung:
Ngay nhan: 19/03/2015
Ngay chap nhan: 17/08/2015

Title:

Calcium ethoxide: Preparation,
characterization and catalytic activity
for biodiesel production from waste
cooking oil and mixture of
ethanol/methanol

Tir khoa:

Calcium ethoxide, biodiesel, ethanol,
dau an da qua su dung, xic tac base
ran

Keywords:
Calcium ethoxide, biodiesel, ethanol,
waste cooking oil, solid base catalyst

ABSTRACT

In this study, calcium ethoxide has been prepared from calcium
crystals and ethanol. The materials were used as base catalyst
for biodiesel synthesis reaction from waste cooking oil. The
effects of calcium ethoxide preparation conditions and reaction

parameters of biodiesel formation such as catalytic amount,
reaction temperature, alcohol-to-oil ratio and reaction time on
the quality of biodiesel product were investigated.

TOM TAT

Trong nghién cvu nay, calcium ethoxide (Ca(OC>Hs);) duwoc
téng hop tir calcium tinh thé va ethanol. Vat lieu dwoc su dung
nhw mét chdt xic tic base cho phan ing transester hoa tqo
biodiesel tir dau an da qua st dung va hon hop ruwou
ethanol/methanol. Anh hu"o’ng clia cdc yéu 16 trong qud trinh
phan ing nhu: ham luong xuc tac, nhiét doé phan vmg, ty 1é mol
alcohol/dau, thoi gian phan vmg dén d¢ chuyén héa va chat
lwwong ciia san pham dwoc danh gia trong nghién cieu nay.

1 GIOI THIEU

Vao dau thé ky XX, Rudolf Diesel da dung dau

stc khde cua con ngudi, va ngay cang cd nhicu quy
dinh khat khe hon vé mirc d6 an toan cho moi

lac 1am nhién li€u cho dong co diesel ma 6ng phat
minh ra. Tuy nhién, lic ndy ngudn nhién lidu tir
dau mo rat ré va trit luong doi dao, nén khong ai
quan tam dén nguén nhién liéu tir dau thuc vat.
Gan mot thé ky troi qua, tinh hinh dan sb thé gioi
ngdy cang ting nhanh, toc do phat trién kinh té - X
hoi ciing ngy cang tang manh, kéo theo nhu cau
sir dung nhién liéu ngay cang nhiéu, dé phuc vu
cho cac linh vue khac nhau. Diédu nay dan dén tinh
trang nguon nhién li€u hoéa thach von c6 han, dang
ngdy cang can kiét, gia dau mo ngay cang dét do.
Hon nita, khi kinh té - x4 hoi phat trién, nguoi ta
bét dau chii y nhidu hon dén méi truong, ciing nhu

truong d6i véi cac loai nhién liéu. Chinh nhiing
diéu nay da dat ra vAn dé cho cac nha khoa hoc, 1a
phai nd lyc tim ngudn nhién liéu thay thé, ngudn
nhién li¢u than thién véi moi treong va nhién liu
sinh hoc da that sy 1én ngoi.

Nhién li€u sinh hoc da thu hat dugc sy quan
tam dic biét cua nhidu nha khoa hoc trén ca thé
gidi, bai n6 dem lai nhiéu loi ich nhu bao dam an
ninh nang luong va dap ing dugc cac yéu cau vé
mdi truong. Trong s6 cac nhién li€u sinh hoc, thi
diesel sinh hoc (biodiesel) dugc quan tdm hon ca,
do xu hudng diesel hoa dong co va gia diesel
khoang ngay cang ting cao. Hon nita, biodiesel
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dugc xem la loai phu gia rat t6t cho nhién liéu
diesel khoang, lam giam dang ké luong khi
thai doc hai va n6 1a nguén nhién liéu c6 thé tai
tao duoc.

Viét Nam di c6 nhiéu de tai nghién ciru tong
hop biodiesel tir cac ngudn nguyén liéu san co
trong nudc nhu dau dau nanh, dau hat cai, dau cao
su, md ca,... va da thu dugc két qué kha tot. Tuy
nhién, nén céng nghiép san xuit ddu md nudc ta
con kha non tré, chua dép tmg dwoc ngudn nguyén
lidu cho san xuit biodiesel & quy mé 16n. Ngoai ra,
néu san xuét biodiesel tir dau an tinh ché thi gia
thanh kha cao va con anh hudng dén an ninh lwong
thyc. Do d6, viéc tim kiém ngudn nguyén lidu ré
tién, phu hop véi didu kién cia dat nuéc van dang
duoc tiép tuc nghién ctru. V&i muc dich d6, viée
tan dung ngudn dau in da qua sir dung 1am nguyén
liéu cho tong hop biodiesel 14 c6 ¥ nghia thyc té rat
16n. Boi day 1a ngudn nguyén liéu co trir luong
twong dbi 16, lai ré tlén dem lai hiéu qua kinh té
cao. Viée tan dung ngudn nguyén lidu nay con gop
phin bao vé mdi trudng va stre khoe nguoi dén. O
nudc ta ethanol va calcium rat phd bién, nén co thé
tan dung dugc nguon nguyen liu co san nay dé
tong hgp xUc tac ran Ung dung cho tong hop
biodiesel. Ngoai ra, nghién ctru cing hudng toi
diém moi sir dung ethanol pha tron véi methanol
v6i mot ti 1& nhat dinh 1am nguyén liéu tong hop
biodiesel, han ché sir dung methanol déc hai.

2 PHUONG PHAP NGHIEN CUU
2.1 Nguyén vit liéu

Cac hoa chét ethanol 99,5%, methanol 99,5%
va calcium kim loai 99% xuat x tr Trung Qubc
duoc mua tr Cong ty Chau Thinh Phat, phudng
Hung Loi, quan Ninh Kiéu, thanh Phé Can Tho.
Tt ca cac hoa chat con lai duge st dung 1a cac hoa
chat thuong mai. Dau in da qua st dung duoc mua
tor Tiém com Giau, Phuong 1, thanh Phé Vinh
Long, tinh Vinh Long.

2.2 Téng hop chit xic tac base rin
Ca(OC:Hs)2

Xtc tac base ran calcium ethoxide dugc tong
hop bing phan tng giita calcium va ethanol trong
didu kién nhiét d6 65°C duya theo cac cong bd cua
G. Anastopoulos (2013) va Xuejun Liu (2008). Cu
thé, can 10 g calcium tinh thé va 500 mL ethanol
cho vao binh cau, dun cach thuy trén may khudy tir
va gia nhiét, phia trén c6 dat hé théng hoan Iluu.
Gia nhiét ¢ nhiét do 65°C, véi toc do khudy 800
vong/phut, trong thoi gian 8 gid. San phim dugc
hut chan khéng, 14y phan chét rin dem siy ¢ 105°C
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trong 1 gio, thu dugc xtc tic Ca(OC,Hs),. Phuong
trinh phan ng xay ra nhu sau:

65°C

Ca + 2CH,0H — Ca(OCHs), + H,

San phém xuc tac base rdn Ca(OC,Hs), duoc
phan tich cac ddc trung cua xuc tic bang cic
phuong phap: xac dinh s tim base theo Bronsted
theo quy trinh dwoc dé xudt boi Ayumu Onda
va ctv. (2008), xac dinh sé ion Ca?* theo TCVN
5851 - 2001, phuwong phap phd hdong ngoai (IR),
phuong phap hién vi dién tir quét (SEM).

2.3 Khdo sat phan ing tao biodiesel tir diu
an da qua sir dung
2.3.1 So ché dau an da qua sir dung

Dau 4n d3 qua st dung dugc xtr Iy so bd trude
khi tién hanh phan (g tao biodiesel. Liy hdn hop
gdém 500 mL dau in da qua s dung, 200 mL dung
dich NaOH IN va 50 mL dung dich NaCl 4% cho
vao cdc 1000 mL. San phém trong cdc 1000 mL
duogc khudy khoang 5 — 10 phit, sau d6 san phim
duoc ling tao thanh 3 16p. Tach lay 16p trén rira
v6i nudc cat ‘néng ¢ 70°C, ria dén khi nudc ria
khong lam d6i mau quy tim. San pham dau dwoc
sdy & 105°C trong 1 gio dé du01 hét nuéc, thu duoc
san pham diu sau xu 1y, tién hanh xac dinh lai hai
chi tiéu la chi sb acid va d6 nhét cua dau trude khi
cho phan tmg tong hop biodiesel.

2.3.2 Tong hop biodiesel

Thiét bi phan Umg gdm binh phan tmg hinh cau
dugc khudy va gia nhi¢t bang may khuay tr gia
nhi¢t. May ndy c6 di€u chinh dugc téc d khudy va
nhiét do, cc')’role ngat nhi@t nén c6 thé gilr nhiét do,
cing nhu toc d6 khuay 6n dinh. Xuc tac sau khi
diéu ché dugc st dung cho phan Ung tong hop
biodiesel qua mét giai doan v6i cac dicu kién sur
dung cho phan ng tong hop biodiesel nhu sau:

- Khéi luong dau 4n da qua st dung sau xu ly
st dung cho tat ca cac phan rng 1a 44 gam.

—  Téc do khudy dugc cb dinh 400 vong/phut.

- Tyl¢ % khéi lugng xtc tac/dau duge khao
sat tr 2,5% dén 4,0%

— Thuc hién phan mg tai cac nhiét do khac
nhau: 65, 70, 75, 80°C.

~— Ty I& mol alcohol/dau _khao sat tr 6/1
dén 15/1 (Trong d6: alcohol 1a hon hop cua ethanol
va methanol dugc pha tron voi ty 1€ mol
ethanol/methanol 1a 2/1).

. — Thyc hién phan tmg ¢ cac khoang thoi gian
lan luotla 1,2, 3, 4 gio.
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Hbn hop san phim sau khi dd tich xtc tac,
dugc cho vao phéu chiét dung tich 200 mL, dé hdn
hop ling trong binh chiét cang lau cang tot, nhung
thuc té thoi gian ling khoang 6 — 8 gio. Hon hop
phan ung duoc phén tach thanh hai pha: pha nhe
goém chu yéu 1a cac methyl ester, ethyl ester co ty
trong thap hon (d = 0,895 — 0,900) & trén, pha nay
c6 1an mot it methanol du, ethanol du. Pha ning
chira chii yéu 1a glycerin va cac chit khac nhu xa
phong,... co ty trong l6n hon (dgy = 1,261) ¢ dudi.
Chiét phan glycerin & du6i con phan methyl ester,
ethyl ester dua di xur 1y tiép. Cé rit nhidu yéu té
anh huong dén qua trinh phan tich pha nhu: luong
methanol, ethanol, hiéu suat phan tng.

Sau khi tach, biodiesel con 1an tap chat nhu
methanol, ethanol, glycerin,... nén ta tién hanh rira
methyl ester, ethyl ester dé tach hét cac tap chit
nay. Hau hét cac tap chét nay déu phan cuc va tan
hoan toan trong nudc, do vay co thé Ia san pham
bang nudc nong. Cho san pham vao cdc 500 mL va
rira bang nudc cit 70°C, lwong nudc rira bang
khoang 80% thé tich methyl ester, ethyl ester. Tién
hanh khudy tron nhe khoang 15 phat, sau do hdn
hop cho vao binh chiét 500 mL dé ldng cho dén khi
phan tach thanh hai pha rd rang. Chiét bo phan
nudc rira ¢ phia dudi va tién hanh lai nhu trén, rira

Bang 1: Két qua phwong phap chuin d
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3 1an 1a duoc. San phém sau khi rtra duoc séy o
120°C nham tach lwong nude bi 1an vao khi rira.
Céc san pham cua phan tng téng hop biodiesel
duoc dem di phan tich xac dinh céac chi tiéu cua
biodiesel vé&: dd nhdt theo ASTM D 445, chi sb
acid theo TCVN 6127 — 1996 va xac dinh hiéu sut

Mpio
m
dau

luong biodiesel thu dugc, mya,: khéi lwong dau in
da qua str dung sau xtr Iy dem phan (mg).

3 KET QUA VA THAO LUAN

3.1 Két qua phan tich cac dic trung ciia
xuc tac

phan ung theo H = x 100 (vOi: mpio: khdi

Két qua xac dinh s tam base theo Bronsted cac
loai miu xuc tac duge trinh bay trong Bang 1, két
qua xac dinh s6 ion Ca?* cac miu xic tic do tai
Trung tim k¥ thuat tiéu chuan do ludong chat
luong 3 va dugc trinh bay trong Bang 2. Bang 1 va
2 cho thay, mAu xuc tac khuay va gia nhiét trong 8
216 c6 nong d6 OH/1 gam mau xuc tac va % so ion
Ca?" 1a 16n nhat. Do d6 tinh base cia xuc tac
Ca(OC;Hs),-8h 14 manh nhét trong nghién ctru nay,
nén chiing t6i chon xlc tic nay dé thuc hién cac
phan tng tong hop biodisel.

Mau

Nong dd OH/1gam miu xiic tac (mol/g)

Calcium (Ca) )
Ca(OC;Hs),-8h (Thoi gian khuay va gia nhiét 8 gio)

Ca(OC,H;s),-29h (Théi gian khudy va gia nhiét 29 gid)

9,96.10°
1,28.102
1,24.10°2

Bang 2: Két qua xac dinh s6 ion Ca?*

Mau S6 ion Ca?* (%)
Ca(OC,Hs),-8h 63,39
Ca(OC>Hs),-29h 62,32
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Hinh 1: Két qua do IR miu xic tic Ca(OC2Hs)2-8h
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Hinh 2: Két qua do IR miu xuc tac
Ca(OC:Hs)2-2%h
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Hinh anh IR cac miu xtc tac duoc do tai Khoa
Khoa hoc Ty nhién, Truong Pai hoc Cin Tho duoc
trinh bay trong cac Hinh 1 va 2. Dya vao Hinh 1 va
2 ta thdy, cic miu Ca(OC,Hs), c¢6 cac miii dic
trung cho lién két C—H xuat hién tir budc song
khoang 2800 — 3000 cm’!, nhém —C-H alkane c6
budc song khoang 1460 cm™!, mach ruou chinh —
C-O c6 bude song khoang 1050 — 1085 cm! va
cac mili & budc séong & 1500 — 2000 cm! chinh 1a
miii dic trung cho dao dong nhém C=0 vi bé mat
chat xuc tac hip phu CO, theo Xuejun Liu et al.
(2008). Biéu nay chung to rang c6 sy hién dién cua
Ca(OC,Hs), trong cau trac cua xuc tac. Vay qué
trinh tong hop Ca(OC,Hs), tir ethanol va canxi tinh
thé bang phwong phap khudy va gia nhiét di thanh
cong. Trong d6, hinh anh IR cta mau Ca(OC,Hs),-
8h 1a 16 rang nhat.

Hinh 3: Két qua SEM miu Ca(OC:Hs):-8h
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Hinh 4: Két qua SEM miu Ca(OC:Hs):-29h

Két qua chup anh SEM cua mau xuc tic
Ca(OC;Hs), tai Phong thi nghiém chuyén sau
Truong Pai hoc Can Tho trén may hién vi dién tu
quét duoc trinh bay trong cac Hinh 3 va 4. Két qua
nay cho thiy vat liéu xuc tac base ran thu duge co
dang tAim mong véi chiéu day khoang 100 nm tao
nén vat liéu rn c6 do xép cao. Hinh thai vat liéu tur
két qua SEM cho thdy vt lidu co kha ning tmg
dung lam chit xuc tac, ddc biét cho phan tng pha
long.

3.2 Két qua phin tng tong hop biodiesel
trén xuc tac base rin Ca(OC;Hs),

Béng 3 trinh bay céc chi tiéu trude va sau khi xir ly
so bo cia ddu an dd qua st dung. Tir két qua &
Béng 3 cho thay, chi s6 acid ciia dau 4n da qua sir
dung sau khi xir 1y 1a rat thap (1,2 mg KOH/g diu).
Do d6, voi nguyén li€u nay dung xtc tac base s€
thuén loi cho phan tmg téng hop biodiesel.

Bang 3: Két qua khio sat cic chi tiéu héa Iy ciia nguyén li¢u diu in da qua sir dung

Diu in da qua sir dung chua

Dau iin da qua st dung sau Khi xir

Chi tiéu B , "
xu ly ly so' b0

Do nhat ¢ 40°C (cSt) . 81 43,2

Chi s6 acid (mg KOH/g dau) 4,3 1,2

Két qua khao sat anh huong ciia ty 18 % khdi
lugong xtc tac/dau dén hoat tinh xtc tac dugc trinh
bay trong Hinh 5 va Hinh 6. Két qua cho thiy rang
khi ting ham luong xtc tac thi hiéu suit phan img
tang. DO nhét va chi sd acid cia dau ciing giam
dan. Khi ting lwong xuc tic 1én thi s6 tim hoat tinh
cang nhiéu, tang hoat tinh xuc tac cho qué trinh nén
hiéu suét phan tmg ciing ting theo. Tuy nhién, hoat
tinh xtc tac 1a ¢ gidi han, khi ting dén diém cuc
dai thi d6 chuyén hoa khong thé tang nita, nén du
tang luong xtc tac thi hiéu suat ciing khong ting.

San phém dat tot nhét tai ty 1€ % khdi luong xtic
tac/dau 13 4% voi hiéu sudt phan Gng dat 44,26%,
d6 nhot & 40°C 1a 6,0 cSt va chi s6 acid 1a 0,2 mg
KOH/g dau. San pham biodiesel thu dugc nay dat
duoc hai chi tiéu vé& do nhot va chi sb acid cua
biodiesel chuan theo tiéu chuan ASTM 6751-02 vé
d6 nhdt & 40°C (1,9 — 6,0 cSt) va chi s acid (Max
0,8 mg KOH/g dau). Do vay, ty 1& % khdi lugng
xtc tac/ddu 4% duogc chon dé khao sat cac phan
(g tiép theo.
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Hinh 6: Anh hwéng cia ty 18 % khdi lwong xic tic/dau dén hiéu suit phan ing

Két qua khao sat anh hudng cua nhiét do phan
ung duoc trinh bay trong Hinh 7 va Hinh 8. Dya
vao két qué khao sat trong Hinh 7 va 8, nhiét do
phan {ng ting thi tbc d6 phan tng ting do khi
nhiét do phan tmg thdp (nho hon 70°C), su chuyén
d6ng nhiét cua cac phan tir phan ng con cham, tc
do phan ung cham, dan dén hiéu suét tao biodiesel
thip. Tang nhiét do thi téc do phan ung ting
nhanh, tuy nhién chi trong mot giéi han nhat dinh.
Néu nhiét d6 phan tng qua cao (16n hon 70°C) s€
thudn lgi cho qua trinh xa phong hoa, dong thoi toe
d6 bay hoi cua methanol, ethanol taing manh (nhiét
d6 s6i cua methanol 1a 64,70°C, cua ethanol la

78,37°C), l1am giam téc do phan g thuan. Hai yéu
t6 ndy lam hi¢u suét tao biodiesel giam. Do nhét va
chi 6 acid ciing giam theo chiéu ting ctia nhiét do.
Nhung khi nhiét d6 phan tng 16n hon 70°C thi d6
nhét va chi sb acid ciing khong giam. Do vay, nhiét
d6 70°C dwoc chon dé thyc hién cac phan ung tlep
theo. San pham thu dugc tai 70°C co hiéu suét
phén tng dat 52,84%, d6 nhdt ¢ 40°C 1a 5,7 ¢St va
chi s6 acid 1a 0,01 mg KOH/g diu. San phim
biodiesel thu duoc nay dat dwoc hai chi tiéu vé do
nhot va chi s6 acid cta biodiesel chuan theo tiéu
chuin ASTM 6751-02 v& d6 nhét & 40°C va chi
s6 acid.
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Hinh 8: Anh hwéng ciia nhiét d9 phan ing dén hiéu suit phan ing

Hinh 9 va Hinh 10 trinh bay két qua khao sat
anh huong cua ty 18 mol alcohol/dau. Dya vao két
qua khéo sat trong Hinh 9 - 10, khi tang ty 1¢ mol
alcohol/dau thi do nhét, chi sb acid cua san phém
dau giam, hiéu suat phan tmg tang. Nhung khi dén
ty 18 mol 15/1 thi hiéu suit phan ung giam nhe, chi
s6 acid va do nhot tang nhe, co thé vi phan tng da
dat dén trang thai can bang. Do viy, ty 1& mol
alcohol/dau 1a 12/1 duoc chon dé khao st cac phan
mg tiép theo (Xuejun Liu e al, 2008). Néu du

nhiéu methanol, ethanol thi hiéu suit thu biodiesel
khong ting, ma con tén nhidu ning lugng dé thu
hoi lugng methanol du, ethanol du, hon nira
methanol lai rt doc hai. San phém thu dugc tai ty
16 mol alcohol/dau 1a 12/1 ¢ hiéu sut phan tng
dat 55,03%, do nhét ¢ 40°C 1a 5,4 ¢St va chi s0
acid 1a 0,01 mg KOH/g dau. San phim biodiesel
thu dugc nay dat duoc hai chi tiéu vé d0 nhot va
chi s acid cua biodiesel chuin theo tidu chuin
ASTM 6751-02 vé dd nhot & 40°C va chi s acid.
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Hinh 9: Anh huéng ciia ty 18 mol alcohol/diu dén dd nhét, chi so acid ciia sain phim
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Hinh 10: Anh huéng ciia ty 1& mol alcohol/diu dén hiéu suit phan ing

Két qua khao sat anh hudng ctia thoi gian phan
g dugc bao cio trong Hinh 11 — 12. Két qua cho
thiy khi thoi gian phan mg ting thi hidu suat phan
g ciing ting 1én, 46 nhét giam dan, chi sé acid
cling giam, dat tot nhit & thoi gian phan tmg 3 gid
va 4 gid. Nhung khi thoi gian phan tng hon 3 gid
thi ¢ nhot ting nhe 1én va hiéu suit phan tng
cling giam nhe. Piéu nay duoc 1y giai 1a do dau
nguyén liéu va methyl ester, ethyl ester khong tan
lan vao nhau nén dé xdy ra phan ung mot cach
manh mé, cin phai khudy trén va can co thoi gian
dé cac phéan tir triglyceride va methanol, ethanol
tiép xtic véi nhau. Mit khac, qua trinh transester
hoa triglyceride xdy ra qua cac giai doan tao thanh

diglyceride va monoglyceride nén can c6 thoi gian
du dai (3 gi0) mai thu dugc hiéu suit cao. Tuy
nhién, néu thoi gian phan Ung dai qua (l6n hon 3
gi0) thi _phan ung da gan dat dén diém dimg, nén
hiéu suét ting khong dang ké, tham chi con c6 thé
giam do tao san pham phu, hay phan huy san phim
chinh va gay ton nhiéu nang luong. Vi vay, thoi
gian phan ung t6t nhat va dwoc chon la tai 3 gio.
San pham thu duoc tai 3 gio ¢6 hiéu suét phan tmg
dat 55,1%, @6 nhét & 40°C 1a 5,3 ¢St va chi so acid
la 0,01 mg KOH/g dau. San phém biodiesel thu
dugc nay dat duoc hai chi tiéu vé& d6 nhét va chi sb
acid cta biodiesel chudn theo tiéu chuin ASTM
6751-02 vé d6 nhot ¢ 40°C va chi s acid.
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Hinh 11: Anh hwéng ciia thoi gian phan tng dén d9 nhét, chi s6 acid ciia sin phim
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Hinh 12: Anh huéng ciia thoi gian phin tng dén hiéu suit phan Gng
4 KET LUAN LOI CAM TA

Trong nghién clru ndy, xuc tic base ran
Ca(OCyHs), dd dugc tong hop thanh coéng tir
nguyén liéu pho bién va phuong phap tong hop
don gian va ung dung dé tong hop biodiesel. Phan
g tong hop biodiesel tir ddu 4n da qua st dung
qua mot giai doan bang xuc tac Ca(OC,Hs), dugc
thuc hién thanh cong trong nghién ctru véi hiéu
sudt phan tng dat 55,1%, d6 nhot & 40°C 14 5,3 gSt
va chi s6 acid 1a 0,01 mg KOH/g dau. San phim
biodiesel thu dugc nay dat duoc hai chi tiéu vé do
nhét va chi sb acid cia biodiesel chuén theo tiéu
chudn ASTM 6751-02 vé d6 nhot & 40°C va chi s
acid. Piéu kién phan tng thich hop nhu sau: Téc
d6 khudy dugc c6 dinh 400 vong/phiit, ty 1& % khdi
luong xuc tac/dau 1a 4%, thyc hién phan Ung &
nhiét d§ 70°C, ty 1& mol alcohol/dau 1a 12/1 (Trong
d6: alcohol 1a hdén hop cua ethanol va methanol
duogc pha tron véi ty 1€ mol ethanol/methanol 1a
2/1), thoi gian phan tng 1a 3 gid. Chung t6i da phdi
tron  thanh cong ethanol va methanol dé lam
nguyén liéu tong hop biodiesel, thay thé dan
methanol trong tong hop, giam doc hai va han ché
6 nhiém méi truong.

Nhoém tac gid xin chan thanh cdm on Phong thi
nghiém chuyén sau va Khoa Khoa hoc Ty nhién
cua Truong Pai hoc Can Tho da hd tro chung t6i
chup anh SEM, phan tich phé IR miu vat. Cam on
Trung tim K§ thuat tiéu chuan do luong chat lugng
3 da x4c dinh sb ion tAm cac mau.
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