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TONG HOP DIESEL SINH HOC TlT DAU HAT CAO SU 
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Huy', Phgm Quoc Nliiin', Nguyin Thi Anh Hon^, Huynh Hiru Tri' vd Li Vdn Thuc' 

A B S T R A C T 

The present work examined biodiesel production from a non-edible oil. namely rubber 
seed oil (RSO). Crude rubber seed oil (CRSO) contains high free fatty acid contents and 
impurities For these reasons, a three-stage process viz., pre-treafment with methanol, 
acid catalyzed esterification and alkali catalyzed transesterification was developed to 
convert CRSO to mono-esters. The major factors concerning to the conversion efficiency 
of the process were molar ratio (methanol/oil), amount of catalyst, reaction temperature 
and reaction duration. The quality of biodiesel was evaluated by the determination of 
important properties such as density at I5°C, kinematic viscosity at 4(fC, acid value 
(AV), iodine value (IV), peroxide value (PV), fatty acid composition, the oxidation 
stability (OS), fatty acid methyl esters content, copper strip corrosion (5(fC, 3 h), cetane 
nuber (CN), free glycerin, total glycerin and methanol content. The results indicated 
that RSO may be considered as a promising biomass source for biodiesel production. 
Keywords: biodiesel, rubber seed oil, oxidation stability 
Title: Biodiesel production from rubber seed oil 

T O M T A T 

Muc tieu ciia nghiin cuu ndy Id tong hgp diesel sinh hgc tir mgt loai ddu thicc vgt khong 
dn dugc dd Id ddu hgt cao su (RSO). Ddu hgt cao su dgng tho thudng chua nhieu chdt 
bdn vd CO hdm luong acid beo tu do cao. Vi vdy. mgt qud trinh gom ba giai dogn • xu ly sa 
bg ddu tho vdi methanol, ester hoa xuc tdc acid vd transester hoa xuc tdc base dd dugc 
nghiin cuu di chuyin CRSO thanh nhitng mono-ester. Nhitng yiu to chinh dnh hudng 
din hieu sudt phdn ting nhu ty le moi (methanol/ddu), hdm lugng xHc tdc, nhiet dg vd thdi 
gian phdn dng dd dugc khdo sdt. Chdt lugng cua biodiesel dugc danh gid thong qua vi$c 
xdc dinh nhirng tinh chdt quan trgng nhu- ty trgng tgi I5°C, do nhdt dgng hgc tgi 4(fC, 
chi so acid (AV), chi sd iot (IV), thanh phdn acid beo, dg bin oxi hoa (OS), hdm lugng 
methyl ester, an mdn Id ddng (50°C, 3h), chi s6 cetane (CN), hdm luong glycerin tif do, 
hdm luong glycerin tong vd hdm lu0ig methanol. 
Tir khda: diesel sinh hpc, d^u hgt cao su, do ben oxi hda 

I D ^ T V A N D E 

T r o n g nh i ing n i m g i n d i y , v i n d l l ien q u a n d e n gia nhiSn l i?u, m d i t r u d n g v i s y 
suy g i a m ciia n h u n g n g u d n nl i ien l ieu h d a t hgch da t ao m g t d d n g luc q u a n t rpng 
cho cac n h a k h o a hpc h u d n g td i v iec t i m m p t n g u d n n g u y e n lieu thay the n g u d n 
nh i en l ieu h d a thach . Diese l s inh hgc d u p e s i n x u i t t u d a u t h u c v i t va m d d g n g vat 
c d t h i thay t h i n g u d n nh i en l ieu h d a thach , v i t inh c h i t c u a rid g a n g idng n h u nh ien 
l ieu h d a thgch. CJ n h i l u n u d e , diesel s inh h p c d u p e s i n xua t tir nhi ing cay cd d a u 
i n d u p e n h u : d i u h u d n g d u o n g . d i u dira, d i u d i u n i n h . G i a ciia d a u i n d u p e cao 
g i p n h i l u l i n so v d i d i u k h d n g an d u a c . D i u k h d n g a n d u p e ciing la m d t t i em 
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nang sin xuit diesel sinh hpc. Dau diesel sinh hgc san xuat tir diu khdng in dugc 
se lim giim gia thanh sin pham va ngudn cung cip kha ddi dao. 
Cay cao su cd nguon gdc tir vimg rimg mua nhiet ddi Amazon (Brazil). Ngay nay, 
ciy cao su hien dien d nhieu noi the gidi, trong dd, nhieu nhat la vimg Ddng Nam 
A va mdt so vimg cd khi hgu nhiet ddi d Phi chiu. Ciy cao su trudng thinh cd thi 
cao din 30 m. Ddi sdng ciia mdi cay cao su keo dai tii 30-40 nam. Ciy cao su bit 
diu cho trii sau bon nam. Mdi nim ciy cho trai hai Ian v i mdi trii chiia tii 3-4 hat, 
khi chin chiing roi xudng dit v i hat dugc tich ra. Diu duoc ly trich tir hgt. Ham 
lugng dau cd trong hgt tiiy thudc vao viing khi hgu, thd nhudng cua tung noi ma 
chiing sdng, tuy nhien, trung binh hat chira khoang 40% diu (T. P. Hilditch, 1951). 
Theo tgp doin cao su Viet Nam, nude ta hien cd hon 500.000 hecta dien tich trdng 
ciy cao su. Nlu tinh ca dien tich dat m i t ip doan niy thue cho viec trdng ciy cao 
su tgi Lao va Campuchia thi tdng dien U'ch Udng ciy cao su cd the hon mdt trieu 
hecta. tuong ung mdi nam t ip doin nay cd thi cd 17.600-330.000 tin dau hgt 
cao su. 

Biodiesel hay diesel sinh hpc la thuit ngu: dimg de chi loai nhien lieu diing cho 
dpng CO diesel dupe sin xuat tir diu thyc vit hay md ddng vat. Thanh phin chinh 
ciia biodiesel la cac alkyl ester, thdng dung nhit la methyl ester, thudng dupe san 
xuit bing phan ling transester hda. Phan ling transester hda l i phan ling giiia 
triglyceride (thanh phin chinh trong dau thuc vit hay md ddng vgt) va alcohol 
(Hinh I). Sy hien dien ciia xiic tic (acid, base,...) se thiic diy qui trinh phan irng. 
De dgt he sd chuyen ddi cao phai dimg lupng du alcohol do phin ung transester 
hda la qui trinh thuin nghich (Demirbas, Ayhan, 2009). 

H2C—OCORi R1COOCH3 H2C —OH 

HC-C5COR2 3ChtOH ^ ^ ^ t RzCOOCHg H C - O H 

H2C-OCOR3 R3COOCH3 H2C-OH 
Triglyceride Methanol Biodiesel Glycerin 

Hinh 1: Phan ung transester hoa tdng hop biodiesel 
Trong cdng trinh nay chung tdi trinh bay cac kit qui nghien ciiu tdng hpp dau 
diesel sinh hgc tir diu hgt cao su (RBDF) d quy md phong thi nghiem bing mgt 
qui Uinh gdm ba giai doan: (1) xu ly so bd diu cao su vdi methanol nhim loai bd 
cac tgp chit, (2) ester hda xuc tac acid muc dich lam ha chi sd acid v l gia tri thich 
hgp de thyc hien giai doan transester hda, (3) Uansester hda xuc t ic base dilu chi 
RBDF. RBDF dupe dinh gii chit lupng thdng qua viec phan tich thanh phin acid 
beo cung nhu xic dinh cac die tinh hda ly. 

2 VAT LIfiU VA PHU'ONG PHAP NGHIEN ClTU 

2.1 Vat lieu 
- Dau hat cao su dupe mua tir khu cong nghiep Bien Hda, Ddng Nai 
- Tat ca cac hoa chat dugc sir dung la cac hda chit tinh khilt thuong mai. 
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2.2 Phinnig phap nghien ciru 

2.2.1 XdlysaboCRSO 

Hdn hpp methanol v i CRSO theo ty le thi tich 1:6 dupe lie that ky, de ling sau 
mdt dem, loai bd phin can ben dudi. Muc dich ciia viec nay l i nhim loai bdt 
nhiing thanh phin tap chit nhu protein, nhua,...cdn Igi trong diu sau khi ep. 
Dau da qua xir ly cd the tiSn hanh phin ung giai doan I. 

2.2.2 Ester hoa xuc tac acid 

Giai dogn nay, cac dieu ki^n phan ung dupe cd dinh nhu sau: nhiet do 6(fC, thdi 
gian phan ling la 2 gid, phin tram thi tich methanol so vdi diu l i 40%, phin tram 
khdi lu<;mg acid sulfuric so vdi diu Ii 0,75%, tdc do khuiy la 500 vdng/phiit v i 
khdi lupng CRSO (AV = 32,22 mg KOH/g) d mdi thi nghiem dugc dung khdng 
ddi la 200 g. 

2.2.3 Transester hoa xuc tdc kiem 

Trorig giai dogn transester hda, khdi lupng CRSO thu dupe sau giai dogn ester hoa 
d mdi thi nghiem dupe dimg khdng ddi l i 100 g, khoi lupng methanol liy theo ty 
I? moi methanol/diu tir 6:1 din 14:1, ham lupng xiic tic thay ddi tir 0,5 din 1,5% 
(tinh theo khdi lupng diu). Xiic t ic KOH hda tan trong methanol bing miy khuiy 
tir d nhi$t dp phong trudc khi cho vao binh phin ung chiia diu da dupe gia nhiet 
h-udc din nhi^t dp thi nghifm. 

Hdn hpp phan ling dupe dl dn dinh trong phlu chilt va tich Idp. Sin phim RBDF 
dupe tinh chi bing cich rCia hai lin vdi nude am nhim logi bd xiic tic, methanol. 
Lam khan bing Na2SP4, cin san phim v i xic dinh hieu suit phin ling. 

2.2.4 Phdn tich tinh chdt hoa ly vd thdnhphdn methyl ester RBDF 
Sin phim biodiesel dupe phin tich thanh phan hda hgc bang sac Id khi ghep khdi 
pho GC-MS, AV, IV, OS (theo hai phuang phap Rancimat va PetroOXY), PV tai 
phdng thi nghiem phin tich biodiesel thugc trung tim nghien cuu NFV, Vien 
AIST, Nhit Bin. 
B6n canh do, mdt sd chi tieu hda ly khic ciia sin phim nhu: him lupng methyl 
ester cua acid beo, an mdn la ddng (50°C, 3 h), CN, ham lupng glyxerin tu do, 
him lugng glyxerin tdng, ham lugng methanol ciing dugc phin tich tai Tnmg tim 
Do ludng Ky thuit 3, thanh phd Hd Chi Minh. 

3 KET QUA VA THAO LU4N 
3.1 Nhirng tinh chat hoa ly cua CRSO 

CRSO dupe danh gia chat lugng thdng qua mdt sd chi tieu hda ly ca ban. Ket qui 
dupe trinh bay trong Bang I. 
Bang 1: Tfnh ch^t boa ly cua CRSO 
Thong so CRSO Diesel 
Ty Upng tgi IS^C (g/cm ) 
Dp nhdt dpng hpc d 40''C (mm^/s) 
Ham luong nude (mg/kg) 
AV (mg KOH/g) 
IV (eb/lOOg) 

0,93 
36,88 
1.100 
32,22 
125,43 

0,84 
3,07 

-0,14 

-
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Tir day cho thiy do nhdt ddng hgc cua CRSO cao han khoang 12 lin so vdi diu 
diesel. Diy la mdt trong nhOng ly do chinh lam cho CRSO ndi rieng hay diu thuc 
vit va md dgng vit ndi chung khdng thi dung tryc ti6p nhu dau diesel. Dp nhdt 
khdng dat chuin se anh hudng din kha ning bom va phun nhien lieu vao budng 
dot. Do dd, qua trinh chuyin chiing thinh dgng ester cd nhiing tinh chit tuong tu 
diu diesel la can thiet. 

Phan ling ester hda va phan ling transester hda deu l i nhung phan ling cin bang, va 
nude la mgt uong nhiing ylu td anh hudng bit Ipi din sy dich chuyen can bing 
ciia cic phan ling nay. Tir kit qua phin tich Uen cho thiy, ham lupng nude trong 
CRSO khi Idn (1100 mg/kg), nen trudc khi tiln hanh phan ung viSc lim khan 
nude la cin thilt giiip phin ling dat hieu suit cao. 

Khi hgt cao su roi xudng dit, nlu diing vao thdi diem mua mua thi hgt bi phin buy 
rit nhanh do tac dung cua dp im. Dieu nay cd the quan sit mau sac cua CRSO, neu 
diu cd mau ving hoi nhgt thi AV khoang 10 mg KOH/g, ngupc lai, nlu CRSO cd 
miu niu sim thi AV tir 20 din 80 mg KOH/g (Armugam Sakimthalai Ramadhas, 
Simon Jayaraj, and Chandrashekaran, 2008). Ngoai ra, AV cdn phu thudc vao 
nhieu yeu td nhu thdi gian vi cich bao quin vi diu rit de bi oxi hda ciing nhu qui 
trinh thiiy phin xay ra do sy hien dien cua cic phin tir nude trong diu. Trong 
nghien curu cua chiing tdi, CRSO cd miu nau sim va AV khoang 32 mg KOH/g. 
AV cang cao thi phan ung transester hda cang khd thyc hien vi acid beo tu do sS 
phin ling vdi xiic tic kiem hinh thinh xa phdng va nhu vay khdng tach dugc 
RBDF ra khdi glyxerin. Ngoai ra, nhu da dl cap d phin trudc, CRSO chiia nhieu 
tgp chat, chu yeu la nhiing tgp chit cdn lai trong dau sau khi ep. Do do, qua trinh 
tdng hpp RBDF phii qua ba giai doan: (1) xu ly so bg dau cao su vdi methanol 
nhim logi bd cic tap chit, (2) ester hoa xiic tic acid muc dich lam ha chi sd acid ve 
mpt tri so thich hpp cho giai dogn transester hda, (3) transester hda xuc tac base 
dilu chi RBDF. 

3.2 Xir K- sor h^ dau cao sn \6\ methanol 

Dau thd sau khi ngim vdi methanol se tach l i hai Idp: Idp Uen la diu v i methanol 
thira. Idp dudi la nhiing chit ran tuong ty nhu nhua. Cd thi khi ngim Uong 
methanol, do sy canh tranh ve lupng dung mdi, nen dp tan cua chiing chit trong 
dau nhu protein, nhya se giim va chung se dupe tich ra. Ldp tren cd mau sing hon 
va dupe sii dpng tiep tuc cho giai dogn ester hda xiic t ic acid. 

3.3 Ester hda xuc tac acid 

Ket qui Chung tdi thu dupe RBDF cd chi sd acid la 1.36 mgKOH/gam, thich hpp 
de tien hanh giai doan transester hda. 
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3.4 Nhirng yeu to anh h n ^ g den hieu suat phan irng transester hoa 

3.4.1 3.4. 1 Anh hudng ciia hdm luong xdc tdc KOH din hiiu sudt phdn img 
transester hoa 

0.4 0.6 0.8 1.0 1.2 1.4 1.6 

De khio sit inh hudng ciia lupng xiic' 
tac, chung tdi tiln hanh cic thi nghiem 
vdi ndng dp xiic tac KOH thay ddi tir 6,5 
ddn 1,5% (so vdi khdi lugng diu) va cd! 
dinh cic y lu td cdn lai nhu sau: ty le moi: 
methanol/diu la 8:1, nhiet do la 60°C,^ 
toe dg khuiy la 500 vdng/phut, thdi gian; 
phan ung l i 2 gid. 

Ket qui dupe bilu dien bing do thi Hinh 
2. Hieu suit phan ung cao nhit khi ham Nflngd§KOH, % ; 
lugng xiic t ic KOH la 1%. 0 ndng dp ' ~ — — — 
KOH nhd hon 1%, lupng xiic tic khdng 
du d6 phin ling hoin tit. Ngupc Igi, khi ^™'^ ^- *" ' ' hiwng cua KOH aka hieu suat 
ndng dp KOH Idn hon 1%, hieu suit Biodiesel 
phan irng cd khuynh hudng giim bdi vi 
khi tang lupng xuc t ie thi 

lam tang lupng xa phdng tgo thinh, tir dd hieu suit thu sin phim giim. 

3.4.2 Anh hudng cua ti le mot methanol/ddu den hieu sudt phdn ung transester 
hoa 

Ty li moi methanol/diu la mdt Uong nhiir^ yeu td quan trpng nhit anh hudng din 
hieu suit phan ling. Trong nghien ciiu nay, chiing tdi d i thuc hien mdt chudi cac 
thi nghiem cd ti le moi methanol/diu thay ddi tir 6:1 din 14:1. 

Hinh 3. cho thiy anh hudng ciia ty le methanol/diu din hieu suit tao RBDF. Theo 
chieu hudng ting ty le moi thi hieu suit ciing tang. Ty le moi cing cao han ty le 
moi trong phan iing transester hda giiia methanol v i diu (3:1) thi tdc dp hinh thinh 
ester cang nhanh (Hideki Fukuda, Akihiko Kondo and Hideo Noda, 2001). Khi ty 
le moi la 8:1 thi hieu suit dat cao nhit. Tuy nhien, neu ty le moi cao ban 8:1 thi 
hieu suit cd khuynh hudng giira, dilu niy do methanol cd nhdm OH phan cue 
ddng vai trd nhu mdt chat nhu hda (Umer Rashid, Farooq Anwar, 2008), lam ting 
kha ning hda tan ciia glycerin trong dung dich phan irng. Khi glycerin cdn Igi 
trong dung dich phan ling se lim cho cin bang chuyen dich theo chieu ngugc Igi 
vdi hudng tgo mono ester, hiSu suit se giim. Mdt nguyen nhin khac niia l i do 
methanol hda tan dupe c i glycerin v i alkyl ester, nen mgt lugng alkyl ester se theo 
methanol vio Uong pha glecerin va do do lam giam hieu suit. 
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Hinh 3: Anh h o ^ g cna t> l | m.I (mrthanol/d^u) HiDh 4: Anh h ^ n g cua nhiet dfi din hieu suit 
d£ofai|i.snfitbiodiesd biodiesel 

3.4.3 Anh hudng cua nhiet dg phdn ung din hiiu sudt phdn img transester hoa 
Phan img transester hda xuc tic thudng dupe nghien ciiu Uong khoang nhiet dp 
gin vdi nhiet do sdi cua medianol (Srivastava A, Prasad R, 2000). Vi vay, cac thi 
nghiem dupe tiin hanh d bdn nhiet dp khac nhau 50, 55, 60 va 65°C vdi viec cd 
dinh cac \'lu td nhu: ndng dp xiic tac KOH la 1% (theo khoi lupng diu), ty le moi 
methanol/diu l i 8:1, toe dg khuiy l i 500 vdng/phiit, thdi gian phin iing Ii 2 gid. 
Hieu suit phin iing tgi cic nhiet do khac nhau dupe trinh biy d do thi Hinh 4. Hieu 
suit cao nhit dgt tgi 60°C. Khd tang nhiet dp hieu suit phan iing tgo RBDF tang. 
Tu\ nhien, khi nhiet do ting cao han 60°C, thi hieu suit phan iing cd khuynh 
hudng giam, dilu nay cd the do phan iing x i phdng hda diu da xay ra trudc khi 
hoan tit phan ung transester hda. Mit khic, nhi?t do cao din den thit thoat 
methanol mdt phin lam giim hieu suit. 
Vay chiing tdi da tim duoc dilu kien tdi uu cho phan dng transester hda nhu sau: 

- Ham lugng xiic t ic KOH: 1% (so vdi khdi lugng diu) 
- Ty 1# moi (metanol/dau): 8:1 
- Nhiet dp phin ung: 60''C 
- Thdi gian phan iing: 2 gid 

3.5 Thinh phan acid beo cua RBDF 

Thinh phin acid beo (FAME) ciia RBDF dupe phan tich bang sac ky khi ghep 
khdi phd. Kit qui dugc tdm tit Uong Bing 2. 
Bang 2. ThiiDb phan acid beo cua RBDF 

Cong thuc Ten Kl. phan tir Phap tram, % 
C15HJ0O2 Methyl tetradecanoate 
Ci7Hj^02 Hexadecanoic acid, methyl ester 
C|7H3202 9-Hexadecenoic acid, methyl ester, (Z)-
CigHjgO: Methyl stearate 
CjgHjeO: 1 l-Octadecenoic acid, methyl ester 
C19H36O2 1 !-Octadecenoic acid, methyl ester 
CisH?;0; 9,12-Octadecadienoic acid, methy! ester 
C21H36O2 1 l.l4,17-eicosatrienoic acid methyl ester 
Ci5H3402 Hexadecanoic acid, 15-methyl-, methyl 

ester 
C21H40O2 I l-Eicosenoic acid, methyl ester 
C23H46O2 Docosanoic acid, methyl ester 

242,40 
270,45 
268,43 
298,51 
296.49 
296.49 
280.45 
320,51 
284,27 

324,54 
354.61 

0,08 
9,09 
0,16 
9,56 
1,22 
2,64 
37,6 
16.98 
0,39 

0,20 
0.08 
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Thanh phin FAME ciia RBDF chu ylu la C15 din C23. Thinh phin C18 chilm 
nhilu nhit (37,6%) tilp din la C19 (24,64%) va C21(16j98%). Tdng hai thanh 
phin nay chiem den 86% va nhung thanh phan cdn lai chi tdn tgi d dgng lupng vet. 
Ham lupng methyl ester chiia da ndi ddi chiem phan Idn, do do, dp ben oxi hda 
cua RBDF kem 

3.6 Nhirng tinh chat hoa ly cua biodiesel dieu chi tir CRSO 

Bang 3: Nhung tinh chat hoa ly cua RBDF 

Cac thdng so phan tich Phuxmg phap thu- ASTM 
Diu 

Diesel 

Dp ben oxi 
hoa 

Ham lupng methyl ester tong 

(%) 
Ty Upng tai IS C (g/cm ) 

Tri so cetane 
Rancimat (h) 

PetroOXY 
(h) 

An mdn la dong (50 °C, 3h) 
Chi sd Iodine (gh/lOOg) 
Chi sd Peroxide (meq/kg) 

Ham lupng glycerin ty do (%) 
Ham lupng glycerin tdng (%) 

Ham lugng methanol (%) 
Chi so acid (mg KOH/g) 

Dp nhdt done hoc d 40 °C 
(mm /s) 

EN 14103 

ASTM D 1298 
ASTM D 613 
ASTM D 2274 

ASTMD 130 
EN 14111 

ASTM D 6584 
ASTM D 6584 
EN 14110 
ASTM D 974 

ASTM D 445 

96,5 

0,875-0,900 
47 min 
3 min 

N°l 
130max 

0,02 max 
0,24 max 
0,20 max 
0,5 max 

1,9-5,0 

0,850 
45,00 
6,00 

la 

3,2 

96,800 

0,890 
49,9 

2,720 

6 

la 
126,130 
38,400 
0,002 
0,039 

<0,010 
0,060 

4,750 

Theo tieu chuin ASTM, gidi ban thip nhit ciia ham luong ester (ty 16 vdi hieu 
suit biodiesel) ciia biodiesel la 96,5%, tir kit qui d bang 3. Ham lupng ester cua 
RBDF la 96,8%, dilu nay cho thiy hiu nhu toin bd CRSO da chuyen hda thinh 
ester. Tuy nhien, hieu suit vin co thi dgt cao ban nlu diu thd ban diu dupe tinh 
chi , khir miu, khu mui (O'Brien, R.D., W.E., Farr and P.J. Wan, 2000) 
Ty trgng cua RBDF rit gin ty trgng cua diu diesel ciing nhu nam trong vimg gidi 
hgn cho phep cua ASTM. Tir diy cd thi thiy ring RBDF cd nhiing die tinh vl cic 
dilu kien tdn tru, van chuyin ciing nhu tinh chit chay gidng vdi diu diesel. 
Su khic biet duy nhit giiia dgng co xing va ddng ca diesel la co chi danh lua. 
Trong khi ddng co xing cin cd thilt bi danh Ida dh kich hoat qua trinh chay nd cua 
hdn hgp khi nen xing-khdng khi thi ddng co diesel Igi hoat ddng theo nguyen ly ty 
nd. Khi hda khi diesel-khdng khi dupe nen d ap suit cao (ty sd nen idn), nhiet smh 
ra se kich hoat qua Uinh ty chay nd. Chinh die dilm niy lam ddng co diesel cd 
hieu suit su dung nhiSn lieu cao. Chi tieu ciia nhien lieu diesel ciing khac vdi xing. 
Trong khi xang su dung chi sd chdng kich nd octan thi diesel sii dyng chi sd kich 
nd cetane, nghTa la loai diesel nio cang d l kich nd cang tdt. Chi sd cetane la mdt 
dgi lupng dgc trung cho khi ning tu hoc chay ciia dau diesel hoac diu diesel sinh 
hpc uong ddng co ddt trong. Chi so cetane cang cao thi thdi gian tri hoin ngan va 
nhien lieu chiy tot. Chi sd cetane cang thip thi ddng ca cang kho khdi dgng, giy 
ra tilng dn v i tao ra nhilu khi thii. Tuy nhien, dpi^ co diesel se van hinh tdt ddi 
vdi nhien lieu cd chi sd cetane Idn hon 50. Trong nghien cim cua chiing tdi, chi sd 
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cetane dgt dupe yeu cau cua ASTM va cao hon chi so cetane cua diu diesel. Dilu 
nay cd nghia la die tinh chay cua RBDF tot hon cua diesel. 

Hiu hit biodiesel dilu chi dupe tir diu thuc vat va md ddng vgt diu khdng thda 
dupe tieu chuin ve dd bin oxi hda. Diy la mdt trong nhimg bat loi Idn nhat ciia 
viec dimg biodiesel. Chiing rit nhay ddi vdi cic t ic nhan oxi hda nhir khdi^ khi, 
inh sing, nhiet do, vit kim logi,— bin chit biodiesel l i nhOng ester cua nhiing acid 
beo, Uong dd, acid beo chua no chiem da sd, chiing de hi t ie ddng bdi nhiing tie 
nhin oxi hda dl hinh thanh goc tu do v i tiep den la hinh thanh cac peroxide, 
aldehyde v i cudi ciing acid (chii yeu la nhimg acid mgch ngin). Vifc hinh thanh 
cic acid nay la nguyen nhin chinh gay ra nhiing t ic ddng i n mdn dgng co (Dunn 
Robert O., 2008). Do bin oxi hda cua RBDF ciing khdng l i ngogi le. Cd nhilu 
cich de diesel sinh hgc dgt duoc yeu ciu ve do ben oxi hda, trong sd do, su dyng 
mpt chit khang oxi de lam tang dp ben oxi hda l i each dan gian nhit. 

An mdn kim logi li mdt vin de rat dupe quan tim, vi nd lam hdng dpng ca diesel. 
Dudi anh hudng ciia dieu kien nhiet dp cao (Viet Nam hay cac nude Ddng Nam A 
ndi chung) qui trinh oxi hda diesel sinh hgc dugc ting tdc, ket qui cua qua trinh 
nay la hinh thinh cic acid huu co mgch ngin, Uong dd, acid fomic, acid axetic. 
acid propionic vi acid caproic chiem da sd. Ddng l i mdt trong nhung kim loai rit 
de bi an mdn bdi nhimg acid nay. Ket thiic qua trinh phin iing se hinh thinh cac 
mudi kim loai ciia nhimg acid niy, chung U'ch luy din thanh can giy ra nhiing van 
de nghiem trgng vdi vdi phun. 

IV phy thupc vao thanh phin methyl ester cua cac acid beo (FAME), FAME chua 
no cing nhieu thi tri sd IV cang cao vi FAME cang kem bin oxi hda. Trj sd IV ciia 
RBDF (126.13 g h/lOOg) van nim trong tieu chuin cho phep cua ASTM,. tuy 
nhien, tri sd niy rat cao lien quan din ham lupng cao cic methyl eter chua bio hda 
cd trong thanh phin cua RBDF. 

Mac dii PV khdn^ cd Uong cac tieu chuin hien hanh, nhung diy ciing la mgt Uong 
nhiing thdng sd rit dupe quan tim. Sd dT nhu vay la vi PV cd lien quan din CN, 
mdt thdng so quan Upng cd lien quan din tieu chuin ciia nhien lieu (Dunn Robert 
O., 2O05). Nhien lieu cing kem bin oxi hda thi chi sd PV cing cao. Tir kit qui 
nghien ciiu cho thay gii tri PV cua RBDF khi cao. Dilu nay, mdt lin nGra khing 
dinh dp ben oxi hda cua kem ciia RBDF. 

Su hien dien cua glycerin ty do Uong RBDF hay diu diesel sinh hpc ndi chung la 
do qua trinh tinh chi chua dat dugc do tinh khilt cao, tuy nhien, gia trj nay vin 
nim Uong gidi ban cua ASTM. 

Ham lupng glycerin tdng bing tdng ham lupng glycerin tu do va glycerin d dgng 
lien ket (monoacylglycerin, diacylglycerin v i triacylglycerin). Ham luong glycerin 
tu do vi ham lupng glycerin tdng dupe xem la nguyen nhan gdp phin tao can 
uong dpng CO. Ngoii ra, monoacylglycerin va diacylglycerin la nhiing chit cd boat 
tmh nhu nhiing chat boat dpng bl mat giy ra nhiing inh hudng xiu cho dpng ca vi 
Chung CO the tgo bpt Ket qua nghien cuu cho thay ham lupng glycerin ty do v i 
ham lupng glycerin tdng deu nam trong gidi hgn cua ASTM. 

Ham lupng methanol ty do cdn lai Uong diu diesel sinh hoc l i do sy tinh chi chua 
tot sau phan ung uansester hda. Methanol cdn lai Uong diu diesel sinh hpc mdt 
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mat se lim giim diem chdp chay ciing nhu methanol cd the giy an mdn kim logi 
Uong ddng ca, die biet la nhdm. Ket qui nghien ciiu cho thiy him lupng mehanol 
nim Uong gidi han ciia ASTM. Ngoii ra, cic thdng sd nhu: dp nhdt ddng hpc d 
40''C, chi sd acid ciing dgt dupe chuin ASTM. 

Tir nhung dgc tinh hda ly nhu da trinh biy d bang 3 cho thiy CRSO la mdt ngudn 
sinh khdi tiem ning de sin xuit diesel sinh hpc. Ve do bin oxi hda khdng dat yeu 
cau ciia ASTM, dieu nay cd the giii quyet dl dang bing cich them mpt chat khang 
oxi hda thich hop. 

4 KETLUAN 

Da tdng hgp dupe RBDF tir CRSO vdi hieu suit 75% d quy md phdng thi nghiem. 
Nhieu die linh hda ly cua san phim RBDF dgt dupe yeu ciu ve chat lupng theo 
tieu chuin ciia ASTM. Tuy nhien, cung nhu nhieu loai biodiesel khic cd ngudn 
gdc tir dau thuc vat va md ddng vit, RBDF khdng thda dupe tieu chuan ve dp ben 
oxi hda, mdt tieu chuan quan Upng dim bao su an toin cho ddng ca diesel. Do dd, 
dS cd the thuong mai hda san phim biodiesel can phai cd nhiing nghien ciiu tiep 
theo ve viec gia tang dp ben oxi hda cua RBDF. 
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