Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan A: Khoa hoc Ty nhién, Cong nghé va Méi trieong: 25 (2013): 8-12

Tap chi Khoa hoc - Pai hoc Can Tha

website: sj.ctu.edu.vn

NGHIEN CUU ANH HUONG CUA CHAT KHANG OXY HOA DPEN SU THAY POI
THANH PHAN DAU DIESEL SINH HQC TONG HQP TU MO CA TRA, CA BASA

Nguyén Vin Pat', Toshihiro Hirotsu® va Shinichi Goto®

'Khoa Khoa hoc Tw nhién, Truong Pai hoc Can Tho

?Research Center for New Fuels and Vehicle Technology, AIST, Tsukuba, Japan

ABSTRACT
The effects of two types of synthetic antioxidant (Ecotive™ and BHT)

Thong tin chung:
Ngay nhdn: 30/07/2012

Ngay chap nhdn: 25/03/2013

Title:

Study of some affecting fators on the
change in fatty acid profile of Catfish
fat based biodiesel

Tir khoa: .
Diesel sinh hoc, thanh phan acid béo

Keywords:
Biodiesel, fatty acid profile

on the chemical compositions of Catfish fat based biodiesel (FAME)
have been evaluated. Gas Chromatography Mass Spectrometry (GC-
MS) analytical results showed that the compositions of fatty acid
methyl esters were not significantly changed by the used antioxidants
during storage for one month at room temperature.

TOM TAT

Anh huong cua hai chat khang oxi héa tong hop (Ecottve va BHT)
dén thanh phan fatty acid methyl esters cua biodiesel tong hop tir mo
cd tra, cd basa (FAME) da dwoc danh gid trong nghién ciru nay. Két
quad phan tich GC-MS cho thcfy thanh phan fatty acid methyl esters it
thay doi khi ¢6 mdt hai chdt khdng oxi héa nghién civu sau mot thang

ton triv FAME tai nhiét dé phong.

1 PAT VAN PE

Ngay nay, thé gi6i dang phai d6i mat sy thay
ddi lién tuc gia cia nguoén nhién li¢u hoa thach,
dic biét 1a dau mo, do nhitng ngudn ning luong
nay ngay cang can kiét va luong tiéu thu ngay
cang ting. Piéu nay dd din dén viéc phai tim
nguon nhién lidu dé thay thé. Phan tmg giita
dau thuc vat hodc m& dong vat va mot alcohol
vO1 su ¢6 mat cua base manh tao ra mot loai
hop chat hoa hoc méi goi 1 biodiesel (Ayhan
Demirbas, 2009).

Tuy nhién, mot trong nhimg bat loi 16n nhat
cua viéc dung dau diesel sinh hoc (biodiesel), 1a
tinh bén oxi hoa cua loai nhién liéu nay kém
hon nhidu so v6i dau diesel do ham luwong

methyl esters chua bdo hoa cao. Pac biét la
thanh phan methyl esters chua bdo hoa véi
nhiéu lién két pi trong phan ta (poly-
unsaturated methyl esters) ching dé dang bi oxi
héa nhu methyl linoleate (Cis,) va methyl
linolenate (Cs:3) din dén hinh thanh cac acid,
aldehyde, ester, ketone, peroxide va alcohol.
Nhing chit nay khong nhimng anh huéng dén
chat lugng cta biodiesel ma con gy ra nhiéu
tac hai cho dong co (Monyem A, 2001). Ciing
chinh vi 1y do nay, nén viéc dung dau diesel
sinh hoc tai Viét Nam con han ché bén canh
mot nguyén nhan khac 1a gia thanh san xuét cao
cua loai nhién li€u nay. Qua trinh oxi hoa
biodiesel dugc giai thich theo co ché nhu sau:
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Khoi - pyy . R (a)
mao
Phit R+ O, ___ . ROO (b)
trién

mach ROO+*RH . ROOH+R (o)

, R + R’ —> RR (d)
Ngat

mach  ROO' + ROO" . San pham

bén

(e)

So dd 1: Co ché qua trinh oxi héa biodiesel

So d6 1 minh hoa co ché qua trinh oxi hoa
biodiesel, trong d6, RH 1a phan tir FAME, R’ 1a
géc tu do, ROO’ 1a géc tu do peroxide, ROOH
1a hydroperoxide, R-R 1a san phim cua qua
trinh oxi hoéa. Trong qua trinh oxi hda, phan tu
FAME hinh thanh gbc ty do (phan ng a). Goc
tu do nay ngay 1ap tirc phan tmg v6i oxi hinh
thanh goc tu do peroxide (phan tng b), gbe tu
do nay nhanh chong tao ra goc tw do méi tur
phén tr FAME (phan tng c). Phan tng s& tiép
tuc cho dén khi cac gbc tu do phan Ung voi
nhau (phan tng d) hodc cac gdc tu do peroxide

Hinh 1: Minh hoa co ché Khir goc tw do
ciia chat khang oxi héa dang phenolic

Nguon: Sarin, (2007)
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(phan tUng e) phan Gng vo6i nhau ¢ giai doan
ngat mach. Két thic qua trinh nay s& hinh thanh
acid, aldehyde, ketone,... lam cho nhiing dac
tinh ly hoa cta biodiesel nhu: d§ nhdét dong
hoc, chi s acid (AV) ciing nhu d6 bén oxi hoa
thay doi.

Chat khang oxi hoa 1a nhiing chit (rc ché
quéa trinh oxi hoa. Co6 hai kiéu chit khang oxi
hoa dugc biét (Pospisil, 1990): cit mach day
chuyén va phan huiy ‘hydroperoxide. Chat khang
oxi hoa ¢6 vai tro cat mach day chuyen thuong
c6 hai loai 1 phenolic va amine. Hau hét nhimng
cong trinh nghién ciru déu tap trung vao loai
hop chit khang oxi héa dang phenolic. Co ché
dé nghi cho loai chidt khang oxi hoéa nay

nhu sau:
ROO* + AH ROOH + A®

San phim bén

A’ -

Tir co ché trén co thé thay rang, chat khang
oxi hoa chita mdt nguyén tir H kém bén d& bi
liy boi gdc tu do. Cubi cung chat khang oxi hoa
nay s& hinh thanh dang bén virng hodc tiép tuc
phan mg dé tao thanh san pham bén.

OH o

ROO + >I\©)< — > ROOH +
(o] o]
OOR ’

Hinh 2: Minh hoa co ché khir géc tu do
cua chat khang oxi héa dang amine

Nguon: Sarin, (2007)

Muc tiéu cua cong trinh nay la nghién cou
anh hudng cua hai chat khang oxi hoa tong hop

1a Ecotive™ va BHT, thoi gian ton trit va nhiét
dd ton trit dén thanh phan hdéa hoc cua dau
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diesel sinh hoc téng hop tir md ca tra, ca basa,
gop phan vao viéc tim ra nhimg luin ching
khoa hoc vé ban chat ctia qua trinh oxi hoa dau
diesel sinh hoc.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

M@ ca tra, ca basa dugc mua tir Cong ty o
phén Ky Nguyén Xanh, khu cong nghiép Tra
néc, quan Ninh Kiéu, thanh pho Can Tho.

Hoa chit dung trong tong hop va phan tich
cd xudt x tr Merck, Puc va Fluka, Nhat.
2,6-Di-tert-butyl-p-cresol (Butylated Hydroxy
Toluene, BHT) va Ecotive™ duoc mua tir
Seiko Company, Nhat Ban.

2.2 Phwong phap nghién ctru

2.2.1 Phwrong phdp tong hop FAME tir mé cd
tra, ca basa

Biodiesel duoc téng hop tor m& ca tra, ca
basa bang phwong phap khudy tir gia nhiét
(Nguyen Van Dat, 2009).

2.2.2 Phdn tich tinh chat héa Iy ciia dau
nguyén liéu va biodiesel

Do nhét dong hoc (mm*/s) duge xac dinh &
40 °C, bang cach do thoi gian dé mot thé tich
chat 16ng xac dinh chay qua mot mao quan thuy
tinh dudi tac dung cia trong luc. P§ nhét dong
hoc la ket qua tinh dugc tir thoi gian chay va
hang sb twong tmg cua nhdt ké Ostwald.

Ham luong nudc (mgkg) duoc xdc dinh
bang cach dung thiét bj 831 KF coulometer
(Metrohm) theo tiéu chuin BS EN ISO
12937:2001.

Chi s6 acid (mg KOH/g) duoc xac dinh bing
cach dung thiét bi chuan do thé ty dong GT-100
lién két voi hé théng bom mau tu dong GT-07
(Mitsubishi Chemical Analytech Co., Ltd.,
Japan) theo chuan JIS K 0070-1992.

Chi s6 iod (g I, /100g) duoc xac dinh bang
phuong phap chuin d6 thé tich dung dich phan
ung cua dau hodc nhién liéu sinh hoc véi dung
dich Wijs (CLI/I, trong dung dich acid acetic)
theo tiéu chuan JIS K0070-1992.

_ Chi s0 peroxide (meq/kg) duoc xac dinh
bang cach dung thiét bi chuan d6 thé (Titrado
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809, Metrohm) theo tiéu chuan BS ISO
27107:2008.

2.2.3 Nghién citu anh huong cia chat khang
oxi hoa

FAME duogc tron voi cac chat khang oxi hoa
BHT va Ecotive™ voi noéng d¢ 1000 ppm.
Mau dugc khao sat d6 bén ‘oxi hoa 6;6 nhiét
do phong sau mot thang ton tri. Mau duoc
bao quan trong cac tu On nhiét IWAKI
incubator (ASAHI TECHNO GLASS).
2.2.4 Phdn tich thanh phan acid béo ciia FAME

Phan tich thanh phan FAME trén may sic ky
ghép khdi phd (GC-MS 2010, Shimadzu, Co.,
Nhat Ban) véi cot (30m x 250pum x 0,25um).
Luong mau 1 puL duoc bom tu dong (OAL-20i,
Shimadzu); nhiét d6 bom mau 250°C; téc do
dong khi mang (He) 2 mL/phit, theo chuong
trinh nhiét phan tich mau dau béo nhu sau:
nhiét d6 dau 50°C, gia nhiét 5°C/phit cho dén
260°C, giit 10 phat. Thanh phan acid béo duoc
xéac dinh thong qua cac dinh cua phd dd tuong
g véi khdi lugng phan tir c¢6 trong dit lidu di
kém véi hé thong Shimadzu GC-MS.

3 KET QUA VA THAO LUAN

3.1 Nhiing tinh chit héa 1y clia mé ca
nguyén liéu va san pham FAME
M& ca nguyén liéu va sian pham FAME
duoc tién hanh danh gia chit luong théng qua
mot sb chi tiéu hoa 1y co ban nhu do bén oxi
hoa, chi sb acid (AV), chi sé peroxide (PV), chi
sb6 Todine (IV), @6 nhét dong hoc 6 40 °C va
ham luong nude. Két qua duoc trinh bay trong
Bang 1.
Bang 1: Tinh chit héa Iy ciia m& cA nguyén li¢u
va FAME
Tinh chat héa ly
D6 bén oxi hoa theo Rancimat,

Mo ca FAME

I 7.33 5.40
gio
Do bén oxi hoa theo PetroOXY, 1.07 )
gio
Chi s acid (AV), mg KOH/g 098  0.10
Chi s6 peroxide (PV), meq/kg 1.10  10.20
Chi sé iodine (IV), g 1,/100g 4442  34.00
Do nhét dong hoe & 40°C, mm%s  38.86 4.62
Ham lugng nudc, ppm 1283.70 380.50
Ham lugng HCOOH, ppm - 1.40
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Tir két qua trén cho thiy d6 bén oxi hoa cia
FAME (5.4 gio) theo phuong phap Rancimat
khong thoa tiéu chuan EN (26 gid) hay JIS
(10 gio). Piéu nay ciing phu hop véi thanh
phan cia FAME phén tich duoc voi da sb 1a
ester cuia nhitng acid béo chwa no nén chiing dé
bi oxi hoa (Bang 2). Cac thong sb vé AV, IV,
d6 nh6t dong hoc ¢ 40 °C, ham lugng nudce cua
FAME déu théa dugc cac tiéu chuin hién hanh.
Ngoai ra, két qua phan tich HPLC (High-
performance liquid chromatography) cling cho
thiy trong FAME c¢6 mét ham luong nho
HCOOH, day 14 acid mach ngén, san pham cua
qua trinh oxi hoa FAME.

3.2 Thanh phin FAME

Két qua phan tich GC-MS cho thdy thanh
phan acid béo ciia FAME chii yéu 1a C,, dén
Cy. Thanh phan Cg; chiém nhiéu nhat
(40.13%) tiép dén 13 Cip (32.41%). Tong hai
thanh phan nay chiém dén 72.54%. Tong
ham lugng cia cac ester ¢ da ndi doi chi
chiém 7.29%.

Bang 2:Thanh phén acid béo chinh ciia FAME, %

So carbon:

Tén acid Sé C=C FAME
Acid lauric 12:0 0.12
Acid myristic 14:0 4.48
Acid palmitic 16:0 32.41
Acid palmitoleic 16:1 1.40
Acid stearic 18:0 11.29
Acid oleic 18:1 40.13
Acid linoleic 18:2 6.02
Acid eicosenoic 20:1 1.48
Acid eicosedienoic 20:2 0.49
Acid eicosatrienoic 20:3 0.55
Arachidonic acid 20:4 0.23
Acid béo bao hoa ) 48.30
Acid béo chira mdt moi doi

C=C ‘ , 41.61
Acid béo chira nhiéu moi

d6i C=C 7.29
Thanh phan khac 2.80

3.3 Anh huéng cia chit khang oxi héa dén
thanh phan FAME sau mgt thang luu
trir tai nhiét do phong

Thanh phan acid béo chinh cua hdn hop gébm
FAME va chat khang oxy hdéa (FAME +
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Ecotive™ 1000 ppm) va (FAME + BHT

1000 ppm) sau mét thang ton trit tai nhiét do

phong dugc trinh bay tom tat & Bang 3.

Bang 3: Thanh phan acid béo chinh ciia FAME, %
S6 carbon: EcotiveTM BHT

Tén acid $6 C=C 1000 ppm 1000 ppm
Acid tridecanoic 13:0 4.65 4.46
Acid palmitic 16:0 27.44 27.40
Acid Stearic 18:0 13.20 13.43
Acid oleic 18:1 34.80 34.09
Acid linoleic 18:2 9.00 8.73
Acid eicosenoic 20:1 0.02 1.69
Acid eicosadienoic 20:2 041 0.40
Acid eicosatrienoic 20:3 0.16 0.17
Arachidonic acid 20:4 0.17 0.16

Tir két qua & Bang 3 cho thdy, bang cach st
dung hai chat khang oxi hoa Ecotive™ va BHT
& nong do 1000 ppm, sau khoang thoi gian luu
trr mot thang tai nhi¢t do phong, ham luwong
(%) methyl ester ciia cac acid béo chinh cua
FAME hau nhu thay d6i khong dang ké. Két
qua nay cho thdy, viéc sir dung hai chat khang
oxi hoa Ecotive™ va BHT ¢ ndng d6 1000 ppm
c6 thé giup cai thién do bén oxy hoa cua
biodiesel tong hop tir m& ca tra, ca basa.

4 KET LUAN

Di tong hop duogc dau diesel sinh hoc tir m&
ca tra, ca basa dat dugc yéu cu vé chét luong
theo tiéu chuan cia ASTM, EN va JIS. Tuy
nhién, d6 bén oxi héa chwa dat dwoc cac yéu
cAu cua tiéu chuan EN va JIS. Viéc sit dung hai
chat khang oxi hoa Ecotive™ va BHT & ndng
d6 1000 ppm gitip duy tri kha t6t thanh phan
cac methyl ester cta cac acid béo chinh sau mot
thang tdn trit san phém biodiesel tai nhiét do
phong. Két qua nay cho thay hai chat khang
oxy hoa nghién ctru c6 kha nang céi thién do
bén oxy hoa cua biodiesel tong hop tir m& ca
tra, ca basa.

LOI CAM TA

Céc tac gia chan thanh cam on Trung tam
nghién ctru vé k¥ thuat co giéi va nhién liéu
méi (NFV), Vién AIST, Tsukuba, Nhat Ban
thong qua sy ho tro tai chinh tir du 4n nghién
ctru nhién liéu sinh hoc do t6 chirc NEF tai tro
dd cung cip phuong tién va nhimg diéu kién
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nghién ctu tdt nhit. Pic biét, chung t6i xin
chan thanh cdm on cic cong sy cua nhém
nghién ctru (Tanaka, Kaitsuka) tai trung tam
nghién ctru NFV di gitip d& va hd tro ki thuat
phan tich dé ching to6i hoan thanh nghién
ciu nay.
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