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Tém tiit

Polyphenol la cic hop chat ¢é kha ning chong
oxy hoa hiéu qua va dwoc sir dung nhw phu gia
nhién liéu, dic biét doi véi diesel sinh hoc sir dung
cho cdc déng co diesel. Hop chdt nay da duwoc
chiét tach thanh céng tir ld tra xanh & Viét Nam
bang dung méi ethanol dap vmg quy trinh héa hoc
xanh. San pham dwoc phdn tich thanh phan héa
hoc théng qua phwong phdp do trac quang UV-Vis
va hong ngoai FTIR. Thir nghiém lam phu gia
nhién liéu diesel sinh hoc cho thdy polyphenol
khong chi cai thién dwoc do bén oxy hoa, ha duoc
nhiét dé dong ddc cho nhién liéu ma con tang hiéu
qua chong dn mon cho dong co. Nghién civu ciing
la tién dé dé thiét lap quy trinh va san pham xanh,
than thién moi truong cho cdc dang nhién liéu
nganh van tai.

Tw khéa: Diesel sinh hoc, polyphenol, phu gia
nhién liéu.

Abstract

Polyphenols are the effective antioxidant
compounds and recognized as fuel antioxidant
additives, especially to the biodiesel fuel using for
diesel engines. They have been successfully
extracted from Vietnamese green tea leaves using
ethanol solvent that meets the green chemistry
process. The product is analyzed for its chemical
composition through UV-Vis photometry and
FTIR  infrared measurements. Antioxidant
polyphenol additives for biodiesel derived from
vegetable oils were investigated. The experiment
results showed that polyphenol not only improved
oxidation stability and lowered fuel freezing
temperature but also increased anti-corrosion
efficiency for the engine. Research can also
establish ~ green,  environmentally  friendly
processes and products for transportation fuels.

Keywords: Biodiesel, polyphenol, fuel additives.

1. Pit van dé

Dau diesel sinh hoc, thuong dugc goi 1a nhién ligu
“xanh” nguén géc sinh hoc, 1a mdt loai nhién li¢u thay
thé ¢ thé tai tao duge cho nhién lidu diesel thong
thuong. N6 chi yéu bao gdm cac este alkyl cua axit
béo thu duoc tir cac nguyén liéu khac nhau, chang han
nhu dau thue vat, m& dong vat va dau an thai. Kha
nang tuong thich véi dong co diesel va lam giam
luong khi thai dong co khién diesel sinh hoc tré thanh
mot giai phap thay thé diu diesel thong thudng rat kha
quan [1]. Dau diesel sinh hoc c6 kha nang giam déng
ké luong phat thai khi nha kinh, cai thién chit luong
khong khi va ting cuong kha nang phan huy sinh hoc
so v6i dau diesel hoa thach [2-4].

Nhiét @6 chay cta nhién li¢u diesel sinh hoc cao
hon so v&i nhién li¢u diesel do cac phan tir oxy ndi tai
c6 trong cAu trac hoa hoc cua nhién liéu diesel sinh
hoc lam giam phat thai CO, HC va khoi nhung lam
tang phat thai NOx. Cting mot thé tich diesel va diesel
sinh hoc, hiéu suét cua diesel cao hon va muc tiéu hao
nhién li¢u cua diesel it hon diesel sinh hoc. Nguyén
nhan la do diesel sinh hoc c6 mat d¢ nang lugng twong
db6i thdp hon nhién liéu diesel. Vi vy, déi véi dong co
dbt trong sir dung diesel sinh hoc, nhidu loai phu gia
khac nhau dang duogc st dung dé ting hidu sut dong
co va giam phat thai khi thai bang cach thay ddi tinh
chét va dic tinh chay cua diesel sinh hoc. Céc loai chét
phu gia khac nhau dugc sit dung véi nhién li€u diesel
sinh hoc 1a ruou [5, 6], ete [5, 7, 8], chat cai thién tri
s6 Cetan [7, 9], chit chéng oxy hoéa [7, 10], hat nano
[11, 12] va chat hoat dong bé mit [13, 14].

Qua trinh oxy hoa diesel sinh hoc tao thanh gel
khong hoa tan, can va cacbon du thtra, c6 thé 1am tang
d6 nhot, lam tic bo loc nhién liéu, an mon thanh dong
co, khién dong co bi kich n6 hodc qua néng va giam
dan dic tinh nhién liéu [15]. Viéc bd sung chét chéng
oxy hoa dugc coi 1a phuong phép hiéu qua dé cai thién
hé didu hanh cua diu diesel sinh hoc. Chit chéng oxy
hoéa tu nhién chu yéu duge chiét xudt tir thuc vat véi
polyphenol va flavon. Chit chéng oxy héa phenolic
¢6 d6 6n dinh oxy hoéa tét hon chat chdng oxy hoa
amin trong cung loai diesel sinh hoc [16]. Viéc dung
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tra xanh c6 mot lich st 1au dai rat phd bién & mot sb
nuée chau A, Nam My va chau Au nhu mot loai dd
ubng va thude thao dugc. Tac dung chdng oxy hoa cia
tra xanh dugc cho 1a do sy c6 mat cua polyphenol.
Polyphenol trong tra bao gém flavonol (quercetein,
kaempferol, myricetin), flavan-3-ols (catechin va
theaflavin), va mot lugng nho alkaloid purine
(caffeine va theobromine), dan xuat axit gallic (axit
gallic, axit 5-galloylquinic) [17]. Viéc chiét xuét va
tinh ché polyphenol tir tai nguyén thién nhién rat duoc
quan tam do tiém ning sir dung ctia chiing trong nhiéu
linh vuc nhu céng nghiép thuc pham [18, 19], vat li¢u
sinh hoc [20], cong nghé nano [21], &rc ché dn mon
[22],...

Bai bao nay trinh bay mot s6 két qua nghién ctru
tach chiét polyphenol tir 14 tra xanh va thir nghiém lam
phu gia cai thién tinh chéng oxy hoa cho nhién liéu
diesel sinh hoc c6 ngudn gbe tir dau thuc vat.

2. Thue nghiém
2.1. Nguyén liéu, héa chit

L4 tra xanh: Chon 14 gia vira phai, con tuoi, khong
giap nat.

Diesel sinh hoc loai B5 (Dﬁu diesel DO pha tron
v6i 5% diesel sinh hoc) dugc san xuét theo tiéu chuan
TCVN 7177: 2007 tir dau lac.

Ethanol, Cloroform, Etyl Axetat, Cu(CH3COOQO),.

2.2. Quy trinh chiét polyphenol

L4 tra xanh dugc chon 14 thir 3 dén 14 thu 6 tir 14
mam va dugc rira sach, phoi kho, sau d6 dugce lam kho
hoan toan bang cong nghé hut 4m, va nghién nhé dén
kich thudc 10-30 micromet. 50g bdt 1a tra xanh kho
dugc chiét trong dung méi hdn hop nudce-etanol (ty 16
1:1 v& thé tich) & 80°C. Thém 1/10 thé tich clorofom
vao dich chiét thu dé loai bo cafein va mot sd tap chét
khac. Tach bo pha clorofom bang phéu chiét. Chiét
polyphenol bang etyl axetat véi ty 1& dung moi twong
g 14 1:5. Chung cat thu hdi etyl axetat va say phan
paste nhuyén & 80°C trong 6 gid thu dwgc polyphenol
dang bot.

2.3. Xdc dinh polyphenol va ddc tinh phu gia

Xéc dinh sy c6 mat cia polyphenol trong dich
chiét dugc xac dinh bﬁng phuong phap do quang phé
UV-Vis. Thanh phﬁn hoéa hoc cua polyphenol tach
chiét tir 14 tra xanh duge xac dinh bé“mg phuong phap
quang phé héng ngoai FTIR.

Tién hanh pha ché phu gia polyphenol véi cac
ndng d6 khac nhau vao dau gdc (nhién liu diesel sinh
hoc B5) véi ty 1€ 100ppm, 200ppm, 300ppm va
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500ppm bang siéu am két hop khudy trong 60 phit.
Dé hén hop 6n dinh trong 30 phiit trude khi tién hanh
do dac céc chi tiéu chat luong cua nhién liu sau pha
tron. Xac dinh do bén oxy hoa ctia nhién liéu bang
phuong phap do do din dién cia dong khi oxy nhién
li¢éu. Kha nang chéng dn mon cua nhién liéu duoc
danh gia bang phuong phap dién hoa bao gdm phuong
phép do dudng cong phén cuc dién hoa.

3. Két qua va thao luin
3.1. Tach chiét polyphenol tir ld tra xanh
1,2
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Hinh 1. Phé UV-Vis ciia dich chiét ld tra xanh
trong dung mai ethanol
Trén phd UV-Vis cia dich chiét 14 tra xanh trong
ethanol c6 xuét hién cuc dai hép phu & budc song
203nm tuong tu cac phd UV-Vis cua cac dich chiét tir
cac loai thyc vat khac nhau nhu Phan ta di€p (Senna
alexandrina), Huong dao (Myrtus communis), hoa Ké

sita (Silybum marianum), hoa Hong (Rosa moschata)
[23].

100

98
~

[
e

203022 — <

. . T T . T T
3500 3000 2500 2000 1500 1000 s00
Wavenumber cm-1

Hinh 2. Phé FTIR ciia polyphenol tach la tra xanh

Hinh 2 cho thiy phd hdong ngoai ctia polyphenol
chiét xuét tir 14 tra xanh trong khoang 4000-400 (cm™)
dé chimg minh sy hinh thanh cac nhém chire niang dic
trung. Pham vi sé song duge quan sat thiy c6 dinh ti
rong ¢ 3348cm’. Ving 3400-3200 (cm™) biéu thi cac
dao dong hoi phuc dbi ximg va khong ddi xtmg cia
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nhém hydroxyl polymer (O-H), d¢ gian lién két H, ddc
trung cuia cac hop chét polyphenolic. Trong viing 2960-
2850 (cm™), cac van kép duoc gan cho cac dao dong
kéo gian ciia nhém -OH ciia cac gde hydrocarbon lién
két v6i vong thom. Mot rung dong xudt hién & tan sb
1727cm™ trong ving 1730-1760 (cm™), cho thay su
hién dién cua lién két nhém -C=0 v&i vong thom sau
cacbon. Ngoai ra con c6 sy dao dong bién dang & sb
song 1446cm™ & cac vang 1430-1470 (cm™') ching to
su ton tai nhom -CH- ctia methylene trén cac vong
thom kéo dai, va & viing 1346¢m™ trong khoang 1370-
1390 (cm™) dugce gan cho lién két C-H. Vung giita
1000cm™ va 1100cm™! thuong duoc goi 13 ving van
tay vi s6 lugng 16n cac dai don dic trung c6 cudng do
thip duoc quy cho cac nhom chirc ning cy thé. Rung
dong duogc phat hién ¢ 1038cm™ thude vé do gian -C-
O-C-. Cubi cing, s song & 750cm™ ¢o thé duoc gan
cho lién két C-H ctia gc phenyl.
3.2. Pj bén oxy héa ciia diesel c6 phu gia
polyphenol tir la tra xanh

Ham luong phu gia polyphenol pha vao diesel sinh
hoc dé dénh gia d6 bén oxy héa 1a 100 ppm, 200 ppm,
300 ppm va 500ppm. Phép thir dwoc tién hanh theo
tiéu chudn TCVN 7895:2008 & 110°C. Két qua duoc
thé hién ¢ db thi trén Hinh 3.
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Hinh 3. Sw phu thugc ciia dj éon dinh oxy hoa

ciia diesel sinh hoc vao ham lwgng polyphenol
Két qua do d6 bén oxy hoa ciia mau nhién liéu
diesel sinh hoc dugc san xut tir nguon dau thyc vt
thai 14 0,05 gid, co thé thay sau mot thoi gian dai luu
trir, nhién liéu da bi oxy hoa rat nhidu. Két qua do do
bén oxy hoa cua cac mau nhién liéu dwoc pha phu gia
s& thé hién kha ning trc ché qué trinh oxy hoa nhién
li€u cua phu gia, tir d6 rut ra dugc hi€u qua lam viéc
cling nhur néng d¢ phu gia thich hop can pha va nhién
liéu. Mau nhién liéu dwoc pha thém phu gia v6i ndng
d6 100ppm c6 d6 bén oxy héa 1a 0,06 gid, ting 1én
20% so v6i mau nhién liéu gbc. MAu nhién liéu duoc
pha thém phu gia v&i ndng d6 200ppm c6 d6 bén oxy

héa 1a 0,11 gio, ting 1én 120% so v6i mau nhién ligu
gbc. Mau nhién liéu duoc pha thém phu gia v6i nong
d6 300ppm c6 dd bén oxy hoa 1a 0,32 gid, ting 1én
540% so voi mau nhién liéu gbc. Mau nhién liéu duoc
pha thém phu gia véi ndng d6 500ppm cé do bén oxy
hoéa 1a 0,83 gio, ting 1560% so véi nhién ligu gdc.
Nhur véy, khi pha thém phy gia vao nhién liéu gbc voi
céc ndng do khac nhau, phu gia polyphenol déu thé
hién duogc kha ning trc ché qua trinh oxy héa ctia n6
qua d6 lam cai thién do bén oxy hoéa cho nhién liu.
Kha nang wc ché qua trinh oxy héa ciia phu gia c6
dugc 1a do kha nang két hop vai cac gde tu do tao san
pham bén chit, ngan cho qua trinh oxy héa tiép tuc
xay ra. Cac hop chit gbc Ankyl phenol c¢6 cic nhom
Ankyl day dién tir, gdc Phenol hiit e hon nén tao hidu
(g lién hop hut e vé phia O, do d6 H linh dong, d& bi
duat ra va thay vao do 1a cac tac nhan oxy hoa. Céc san
pham duoc két hop tir gbe tw do ciia nhom dan xuat
Phenol bén chit hon so vdi cac gde khac boi cac hiéu
tng khong gian va ciu triic cong huong. Cu trac cong
huéng cta gde Cyclohexadien c6 thé két hop véi mot
gbc ankyl peoxit thir 2 dé tao thanh Cyclohexadien
Ankyl Peoxit, chat nay bén nhiét & nhiét d6 nho hon
120°C.
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Hinh 4. Duwong cong phdn cyc ciia dién cuc thép CT3
trong diesel sinh hoc cé pha phu gia polyphenol
tach la tra xanh ¢ ham lwong 300ppm va 500ppm

Tién hanh khao sat kha ning chong dn mon véi dién
cuc 1am viéc bang thép CT3 cua nhién liéu sinh hoc khi
pha phu gia & cac ndng d6 khac nhau. Két qua nhu trén
Hinh 4 cho thay d6 dn mon dién hoa dbi voi vat lidu
bang thép CT3 tuong dbi cao, hiéu qua bao vé dn mon
ciing dugc ting 1én khi ting ndng d6 phy gia pha trong
nhién liéu. Thép bi &n mon trong dung dich chit dién ly
NaCl 3,5% (mau tring) va trong diesel sinh hoc B5
(dau gbc) khong cé phu gia twong tng 1a 11,9.107
mm/ndm va 4,61.10 mm/ndm. Trong khi d6, khi thém
vao nhién liéu ham lugng 300ppm va 500ppm thi toc
d6 an mon cua thép giam xudng con tuwong tmg la
2,69.103mm/ndm va 0,26.10mm/nam.

SO 77 (01-2024)



TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HOC - CONG NGHE

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Bing 1. Chi tiéu chit lwong ciia diesel sinh hoc sir dung phu gia polyphenol tich tir ld tra xanh

TT Tén chi tiéu Diesel sinh hoc Diesel sinh hec +500ppm
polyphenol

1 |Do bén oxy hoa 0,05 gio 0,83 gid

2 | An mon tam dong 1B 1A

3 |Hiéu qué bao v¢ &n mon thép 61,27% 97,82 %

4 |Nhiét 6 diém dong 5°C 2°C

5 | Do nhét dong hoc 40°C 5,2694 5,3578

6 |Tytrong & 15°C 0,8728 0,8735

7 | Tri s6 Cetan 47,61 50,49

Mot sb chi tiéu chét luong khac cua diesel sinh hoc
dugc danh gia khi khong co va c6 500ppm phu gia
polyphenol tach tir 14 tra xanh thuc hién theo Tiéu
chudn TCVN 5689:2013 thé hién ¢ Bang 1.

Tac dung trc ché qua trinh oxy héa gitp cai thién
do bén oxy hoa cho nhién liéu diesel sinh hoc. Mat
khac, kha nang chdng dn mon thép va ha nhiét d6 diém
dong cua nhién li¢u sau khi dugc pha thém phu gia
duoc cai thién phu hop voi déac tinh cua phu gia. Tuy
nhién, d¢ nhét dong hoc va tri s6 Cetan cua nhién liéu
¢6 tang & mirc d6 thap cho dil van & trong pham vi cac
tiéu chuan cho phép, hidu qua chua dat nhu cac phu
gia chuyén biét cho cac tinh chat nay.

4. Két luan

Polyphenol di duoc chiét tich thanh cong tir 14 tra
xanh cua Viét Nam. Polyphenol dugc khao sat kha
nang lam phuy gia chéng oxy hoa cho diesel sinh hoc
¢6 ngudn gde tir dau thuc vat cho thdy di cai thién
duoc mot s6 tinh nang cua nhién li¢u nhu do bén oxy
hoéa, hiéu qua chéng an mon cho dong co, ha dugc
nhi¢t d0 dong dic cia nhién li¢u. Tuy nhién
polyphenol c¢6 ngudn gdc tir 14 tra xanh chua c6 kha
nang cai thién do nhot va tri s6 Cetan. Két qua nghién
ctru thu duoc co thé lam tién d& cho viéc bién tinh
polyphenol dé tao phu gia da chirc ning cho nhién liéu
diesel sinh hoc, gop phan thiét 1ap quy trinh va san
phém xanh, than thién moi truong cho cac nhién li¢u
nganh vén tai, dong thoi lam co s6 dé thir nghiém trén
cac dong co dbt trong.
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