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ABSTRACT

7 7,

The present work examined pr Jrom a dible 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-treatment with methanol,
acid caralyzed esterification and alkali catalyzed transesterification was developed to
convert CRSO 1o mono-esters. The major facrors concerning to the conversion efficiency
of the process were molar ratio (methanol/oil), amount of catalyst, reaction tentperature
and reaction duration. The quality of biodic was d by the determi) of
important properties such as density ar 15°C, kinematic viscosity at 40°C, acid value
(4V), iodine value (IV), peroxide vatue (PV), fatty acid composition. the oxidation
stability (OS), farty acid methyl esters content, copper strip corrosion (30°C. 3 h), cetane
nuber (CN), free glycerin, total glycerin and methanol content. The results  indicated

that RSO may be considered as a promising bi source for biodiesel prod

Keywords: biodiesel, rubber seed oil, oxidation stability
Tirle: Biodiesel production from rubber seed oil

TOM TAT

Muc tiéu cia rzghten ciru nay Ia 1éng hop diesel sinh hoc tie mét loai ddu thiec vé1 khong
dn dwpe dS 16 dau hat cao su (RSO). Ddu hat cav su dang thé thudng chita nhiéu chit
bdn va cé ham leomg acid béo ne do cae. Vi vdy, mot qud minh gém ba giai doan- xir Iy so
bE ddu thé v&i methanol, ester héa xiic tdc acid va transester Ada, xuc tde base da duge
nghién cieu d‘e chuyén CRSO tharh nhing mono—ester. Nhitng Yéu 16 chinh anh hucng
dén hiéu sudt phan teng nhue 1y 1 mol (melhanoi/dau) ham hegng xice tdc, nhigt d¢ va thoi
gian phan ing da dwoc khdo sdr. Chdt luong ctia biodiesel dwoc dénh gid théng qua vige
xdc dinh nhimg tinh chal quan rong nihu ) trong tai 15°C, dg nhot dgng hoc tai 10°C,
chi 56 acid (AV), chi 58 iot (IV). thanh phdn acld béo, di bén oxi hoa (OS), ham fheong
methyl ester, &n mon ld c?ong (50°C, 3h), chi s8 cetane (CN). him lwong glycerin tu do,
hém luong glycerin idng vé ham heong methanol.

Tir kida: diesel sink hoc, ddu lat cao su, dp bén oxi héa

1 PAT VAN BE

Trong rhiing nam gin déy, vén dé lién quan dén gia nhién liéu, méi trudng va su
suy glam cta nhing nguén nhién ligu hoa thach da tao mét déng luc quan trong
cho céc nha khoa hoc hudng tdi viéc tim mot nguou nguyén liéu thay thé ngudn
nhién lidu hoa Ihach Diesel sith hoc duoc san xudt tir diu tinre vat va m& ddng vit
6 thé thay thé ngudn nhién ligu héa thach. vi tinh chit cia né gin gibng nlr nhién
lidu héa thach. O nhidn nude, diesel sink hoc duge sén xudt fir nhlmg cy c6 du
&n duge nhu: diu huong duong, diu dira, diu dfu nanh. Gia cia diu an duge cao
ghp nhidu l&n so véi dau khéng &n duge. Ddu khéng &n duge ciing 18 mdt tiém
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niing san xuit diesel sinh hoc. Déu diesel sinh hoc san xuit tu' diu khéng an dirge
s& lam giam gia thanh san phim vi ngudn cung cap khé doi dao.

Cay cao su cé ngudn gée tir ving rimg mua nhiét ddi A‘mazoﬁn (Brazil). Ngay nay,
ciy cao su hién dién & nhidu noi thé gidi, trong dé, nhide nhat 14 ving Péng Nam
A va mt sb ving 6 khi hau nhi¢t d6i & Phi chdu. Ciy cao su trrdmg thanh c6 thé
cao dén 30 m. i séng cia mbi cdy cao su kéo dai 1ir 30-40 nam. Cay cao su bat
déu cho trai sau bén nam. M3i nam cdy cho trai hai lan va méi wai chira tir 3-4 hat,
khi chin ching roi xu("mg d4t va hat duoc tach ra, Diunduqc ly trich tir hat. Ham
lugng ddu c6 trong hat tiy thude vao ving khi hau, thd nhudng ¢ta timg noi ma
ching séng, tuy nhién, trung binh hat chira khodng 40% diu (T. P. Hilditch, 1951).
Thec tip doan cao su Viét Nam, nuéc ta hién ¢ hon 500.000 hecta diép tich trong
tdy cao su. Néu tinh ch dién tich d&t ma thp doan nay thué cho viée trong cdy cao
su 12i Lao vi Campuchia thi 16ng dién tich wdng cdy cao su c6 thé hon mér trigu
hecta, twong img m&i nim tip doin ndy c¢6 thé ¢6 17.600-330.000 tin diu hat
<ao su.

Biodiesel hay diesel sinh hec 1a thuat nglr ding dé chi loai nhién lidu diing cho
ddng co diesel duge san xudt tir dau thye vat hay m& dong vit. Thanh phin chinh
cua biodiesel 13 cdc alky] ester, thdng dung nhét 1 methyl ester, thudng dugce san
xuit bing phan (ng transester hoa. Phan img transester héa la phan tng giira
triglycenride (thanh phén chinh trong diu thuc vat hay m& ddng vatr) va alcohol
(Hinh 1). S hién dién ciia xic tac (acid, base,...) s& thic déy qua trinh phan tmg.
D#é dat h¢ s6 chuyén ddi cao phai ding luong du alcohol do phan (g transester
héa la qua trinh thuan nghich (Demirbas, Ayhan, 2009).

HzC—OCOR4 R;COOCH, H,C—OH
HC—OCOR, scwon  <2Hs Rr,coocH, HC— OH

H,C- CCOR; R;CO0CH; H;C—OH
Triglyceride Methanal Biodiesel Glycenn

Hinh 1: Phin ng transester hoa téng hop biodiesel

Trong cong trinh nay ching t8i trinh bay cac két qua nghién cira téng bop diu
diesel sinh ‘hoc i dau hat cao su (RBDF) & quy md phéng thi nghiém bfmg mét
qua trirh gom ba giai doan: (1) xir Iy so by dau cao su v&i methanol nham loai b6
cac 13p chat. (2) ester hda xic tac acid muc dich lam ha chi s6 acid vé& gia trj thich
hop d¢ thuc hidn giai doan transestct hda, (3) transester héa xiic tic base didu ché
RBDF. RBDF duoc danh gid chét lugng thdng qua vi¢c phan tich thanh phén acid
béo ciing nhir x4c dinh cac dac tinh hoa Iy.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit ligu

- Déu hat cao su dugc mua tir khu cong nghiép Bién Hoa, Déng Nai.
- Tatca cie héa chit duge sir dung 14 cac hoa chit tinh khiét throng mai.
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2.2 Phwong phap nghién ciru

2.2.1 Xu Iy so by CRSO

Hén hop methanol va CRSO theo 1y 1¢ thé tich 1:6 duogc lic thit ky, dé lang sau
mdt dém, loai bo phan cin bén dudi. Muc dich cia vide nay 13 nhim loai bét
nhimg thanh phén tap chit nhu protein, nhra,...con lai trong déu sau khi ép.

Diu da qua xir Iy c6 thé tién hanh phan 4 {mg giai doan 1.

2.2.2 Ester héa xic tde acid

Giai doan niy, cac didu kién phan img duoc b dinh nhu say: nhiét dé 60°C, th&i
gian phan tmg 14 2 gio, phin trim thé tich methanol so véi dAu 14 40%, phin tram
kho lugng acid sulfuric so voi diu 1a 0,75%, toc 46 khudy 1a 500 vong/phut va

khéi lugng CRSO (AV = 32,22 mg KOH/g) & mbi thi nghiém duge dung khdng
3bi1a200 g.

2.2.3 Transester héa xic tdc kiém

Trong giai doan transester hoa, khéi lugng CRSO thu dugc sau giai doan ester hda
& moi thi nghi¢m duge ding khéng d4i ia 100 g, khdi lvong methanol lay theo ty
1¢ mo] methanaol/dau tir 6:1 dén 14:1, ham lugng xic tic thay ddi tir 0,5 dén 1,5%
(tinh theo khdi lxong dau). Xiic tic KOH hoa tan trong methanol bing may khudy
tir & nhiét 46 phéng trude khi cho vao binh phan img chira diu da duge gia nhiét
trudc dén nhiét d6 thi nghiém.

Hén hop phan (mg duoe dé én dinh trong phéu chiét va tach 16p. San phdm RBDF
duoe tinh ché bang céch rira hai 13n véi nuée dm nhim loai bé xuc tic, methanol.
Lam khan bing Na,S0,, ¢n san phim v x4c dinh hiéu suit phan tmg.

2.2.4 Phdn tich tinh chdt héa Iy va thanh phén methyl ester RBDF

San phim biodiese! dwge phan tich thanh phin héa hoc bing séc ki khi ghép khdi
phé GC-MS, AV, IV, OS (theo hai phuong phap Rancimat va PetroOXY), PV tai
phong thi nghiém phin tich biodiesel thudc trung tAm nghién ciu NFV, Vién
AIST, Nhéit Ban.

Bén canh d6, mot s& chi tiéu héa 1y khéc cta san phdm nhu: ham luong methyl
ester cfia acid béo, in mén 4 dbng (50°C, 3 h}, CN, ham luong glyxerin tir do,
ham hrong glyxerin téng, ham lugng methanol ¢iing duge phin tich tai Trung thm
Po hrdng Ky thuat 3, thanh phé HS Chi Minh.

3 KET QUA VA THAO LUAN

3.1 Nhifng tinh chit héa Iy ciia CRSO

CRSO duge danh gia chét luong thong qua mét s chi tiéu héa 1y co ban. Két qua
durge trinh bay trong Bang 1.

Bang 1: Tinh chét h6a Iy cua CRSQ

Théng sb CRSO Diesel
Ty trong tai 15°C (g/cm’) 0,93 0,84
D¢ nhét dong hoc & 40°C (mm™/s) 36,88 3,07
Ham hyong nudce (mg/kg) 1.100 -
AV {mg KOH/g} 32,22 6,14
IV (g 1/100g) 125,43 -
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Tir diy cho thiy d6 nhét dong hoc caa CRSO cao hon khoang 12 lin so véi ddu
diesel. Péy la mdt trong nhiing ly do chinh lam cho CR50 néi riéng hay diu thyc
vit va m& dong vit néi chung khéng {hé domg true twp nhur du diesel. D6 nhot
khéng dat chuin sz inh hudng dén kha ning bom va phun nhién liéu vao budng
dét. De dé, qua trinh chuyén ¢hning thanh dang ester ¢6 nhimg tinh chit tuong ty
dau diesel 1 cén thidt.

Phén tng ester hda va phan Umg transester hoa deu 1 nhimg phan dng cin bdng, va
mrée b mét trong nhimg yéu 16 anh hudng bét loi dén sy dich chuyén cin bang
cia cac phan (mg nay. Tir két qua phén tich trén cho théy, ham ]Lwng nude trong
CRSO khi I6n (1100 mg/kg), nén trude khi tién hanh phan mg viéc Jam khan
nuéc 1 can thiét gitp phan ing dat higu sudt cao.

Khi hat cao su rai xuéng dit, néu dung vio thdi didm mia mua t}u hat bi phan huy
rét nhanh do tic dung ctia 46 dm. Didu ndy c6 thé quan sat mau siac eia CRSO, neu
diu c6 mau vang hoi nhat thi AV khoang 10 mg KOH/g, ngugc lai, néu CRS0 c6
mau ndu sim thi AV 1ir 20 dén 80 mg KOIV/g (Armugam Sakunthalai Ramadhas,
Simon Jayam_] and Chandrashekaran, 2008). Ngoai ra, AV con phu thude vio
nhidu yéu té nhir thoi gian va cich bao quan vi dau rét dé bi oxi héa ciing nhu qua
trinh thiiy phin xay ra do sw hi¢n dién cla céc phin tF nudc trong diu. Trong
nghién clru cita chung t3i, CRSO ¢6 mau nau sam va AV khoing 32 mg KOH/g.
AY cang cao thi phan Ymg transester hoa cang kho thuc hign vi acid béo tr do s&
phan img v&i xic tac kiém hinh thanh xa phong vi nhu vy khéng tich duoc
RBDF ra khéi g]yxenn Ngodi ra, nhur di dé cdp & phén tuée, CRSO chira nhidu
tap chit, chii yéu la nhimg tap chét cén lai trong déu sau khi ép. Do 46, qué winh
mng hop RBDF phai qua ba giai doan: (1) xr Iy so bd diu cao su véi methanol
nhidm Ioal bé c4c tap chit, (2) ester hda xdc tic acid muc dich 1am ha chi s6 acid vé
mét tri 58 thich hep cho giai doan transester hoa, {3) transester hoa xGc tac base
diéu ché RBDF.

3.2 Xirly so b diu cao su v6i methanol

Dau thd sau khi ngam véi methanol s& tach 1a hai 16p: 16p trén 1a dau va methanol
thira. l6p dirdi ta nhimg chat rén tuomg ty nhu nhya, Cé thé khi nglm trong
methanol. do sy canh tranh vé luemg dung mdi, nén @6 tan cua chu'ng chit wong
diu nhu protein. nhyra s& gidm va chiing s& duge tach ra. Lép trén c6 man sing hom
va duge sir dung nep tuc cho giaj dean ester héa xibc tac acid .

3.3 Ester héa xiic tac acid

Két gua chang 151 thu duoe RBDF ¢6 chi s acid 13 1.36 mgKOH/gam, thich hop
dé 1ién hanh gial doan transester hoa.
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3.4 Nhimg yéu t5 anh hwdng déo higu suit pban fmg transester héa

3.4.1 3.4 1 Ank huimg ciia ham heong xiic wic KOH dén hiéu sudt phan img
transester héa

Dé khio sat anh hudng ctia Juong xiic’
tac, ching t6i tién hanh cac thi _nghiém . 7 73 B3 79
v&i nong 46 xiic tac KOH thay dbi tr 0, 5, : 6.6//‘\“-0'
dén 1,5% (so v6i khéi luong diu) va cb: ‘
dinh cac yeu 18 con Jai nhur sau: 1 18 mol’ '
methanolldﬁu 1a 8:1, nhiétr d6 1a 60°C,:
the 45 khudy 1a 500 vong/phit, thoi gian i
phan img 14 2 gio. _— '
Két qua duge biéu din biing db thi Hinh 04 06 08 10 12 14 16
2. Hiéu suft phin émg cao nhit khi ham Nong d¢ KOH, % i
lugng xsic tic KOH 1i 1%. & ndng 46
KOH nhé hon 1%, luvng ic tie khéng N
du dé phan vmg hoan tt. Ngwoe lai. khi Flimh 2: Anb hdug cia KOH aéu higu sudt
ndng 43 KOH l6n hon 1%, hiéu suit Biodiesel

phan (mg c6 khuynh hudng gidm bi vi

khi ting hrong xc tac thi

lam ting lwong xa phong tao thanh, #ir 46 hiéu sudt thu san phim giam.

Hifu sudt, %
g & 2 8

rs
=3

3.4.2 Anh huomg ciia ti 1€ mol methanol/ddu dén higu sudt phan img transester
hda

Ty 1€ mol methanol/diu 12 mét wong nhung yéu t§ quan trong nbét anh huémg dén

hidu suit phin img. Trong nghién clru niy, ching i da thuc hién mot chubi cac

thi nghiém c6 ti 1¢ mol methanol/du thay d8i tir 6:1 dén 14:1.

Hinh 3. cho thiy anh huong cua ty 18 methanol/déu dén hidu sudt 120 RBDF. Theo
chigu hudng ting 1ty 1& mol thi hidu sudt ciing ting. Ty 1€ mol cang cao hon ty 1&
mol trong phéan (mg transester hoa giita methanol va dau (3:1) thi tc dg hinh thanh
ester cang nhanh (Hideki Fukuda, Akihiko Kondo and Hideo Noda, 2001). Khi ty
I mol la 8:1 thi hidu sufit dat cao nhit. Tuy nhién, néu ty 1& mol cao hon 8:1 thi
hiéu sult ¢6 khuynh hudng giam, diéu nay do methanol cé nhém OH phén-oyc
dong vai trd nhur mét chét nhil héa (Umer Rashid. Farooq Anwar, 2008), lam ting
kha néng hoa tan cita glycerin trong dung dich phan tng. Khi glycerin con lai
trong dung dich phan &mg s& 1am cho cén bing chuyén dich theo chidu nguoc lai
v6i huéng tao mono ester. hiéu suft s& giam. Mdt nguyén nhén khic niva la do
methanol hda tan duge ¢ glycerin va alkyl ester, nén mot luong alkyl ester s& theo
methanol vac wong pha glecerin va do dé lam giam higu suat.

109



Tuap chi Khoa hoc 2012:21a 105-113 Truing Dai hoc Cin The

-_—

E <
1 15 747 7435737 L 1
H 9,

En e P |
= ] ;

z 'z 60,
£ S |
B -
50 : d
: s 0 :
345678 910111213141516 450 iiwﬁ_c"“ i
T R mol (methapolidhu) | b o J‘

lﬁnm 7 16 mel (methanabidiu)  Eiob 4: Anb hiring cia nbiét 4§ 6én hicu sult
@én higu suit biodiesel biodiesel

3.4.3 Anh hudmg cua nhiét dg phdn ing dén higu sudt phan iimg transester héa
Phan img transester héa xiic tac thudng dugc nghién ciru trong khoang nhigt 46
gan v&i nhiét d6 sbi cua me}hznol (Srivastava A, Prasad R, 2000). Vi vy, cic t.h(
nghiém duge t'ién hinh & bon nhiét 48 khéc nhau 50, 55, 60 va 65°(; voi viée cd
dinh cic yé}l 1 nhu: néng 6 xuc tic KOH 13 1% (theo Xhéi luong dau), ty 1€ mol
methanol/dau Ia 8:1, tdc 4 khudy 1a 500 vong/phit, thoi gian phan dng 13 2 gid.
Higu suét phin img tai cac nhigt d6 khic nhau duge trinh bay & &b thi Hinh 4. Higu
suit cac nhét dat tai 60°C. Khi ting nhiét d6 hiéu sudt phén img tao RBDF tang.
Tuy nhién, khi_nhiét d5 ting cao hon 60°C, thi hiéu suit phan ng ¢6 Khuynh
hudng giam, diéu nay c6 the do phan img xa phong héa diu da xdy ra trudc khi
hoan tat phan tmg transester héa. Mit khac, nhiét d6 cao dan den that thoat
methanol mét phan 1am giam hiéu suat.
Viy chiing t6i da tim duoc didu kién ti wu cho phan img transester héa nhu sau:

- Ham lugng xiic tic KOH: 1% (so v6i khéi luong diu)

- Ty 1€ ol (metanol/dau): 8:1

- Nhiét 46 phan (mg: 60°C

- Thi gian phan img: 2 gio
3.5 Thaoh phin acid béo ciia REDF
Thanh phin acid béo (FAME) cita RBDF dugc phén tich bdng sic ky khi ghép
khoi pho. Két qua duge tom 13t trong Bang 2.
Bing 2 Thinh phin acid béo ciia RBDF

Céng thirc Tén X3, phén tir Phin trim, %
CysH30:  Methyl tetradecanoate 242,40 0,08
C;yHuO;  Hexadecanoic acid, methyl ester 270,45 9,09
C7Hx02  9-Hexadecenoic acid, methyl ester, (Z)- 268,43 0,16
CysH10: Methy! stearate 298,51 9,56
CioH36Oz  11-Octadecencic acid, methyl ester 296,49 1,22
CisH360:  11-Octadecenoic acid, methyl ester 296.49 2,64
CipH:20:  9,12-Ocradecadienoic acid, methyl ester 28045 37.6
CaHyO;  11.14,17-cicosatriencic acid methyl ester 320,51 16.98
CisHuO2  Hexadecanoic acid, 15-methyl-, methyl 284,27 0, .39
ester i

C21HapOs 11-Eicosenoic acid, methyl ester

C;HaO;  Docosanoic acid. methyl ester g:g‘l‘ g’?)g
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Thanh phin FAME ciia RBDF chit yéu la C15 d&n C23. Thanh phn C18 chiém
nhiéu nhit (37,6%) tlep dén 13 C19 (24, 64%) va C21(16 98%). Tong hai thanh
phin nay chiém dén 86% va nhimg thanh phan con lai chi ton tai & dang lmmg vét,
Ham luong methyl ester chira da ndi ddi chiém phin 16n, do do, dd ben oxi hoa
ciia RBDF kém

3.6 Nhirng tinh chit hia ly ciia biodiesel diéu ché tir CRSO
Béng 3: Nhiing tinh chit héa 1y ciia RBDF

Cic théng s phin tich Phuong phip thi  ASTM " RBDF
Ham | thyl ester to
uong ‘(':2) ylestertong ey 14103 96,5 96,800
Ty trong 1l 15°C (glem®)  ASTMD 1298 0.875-0900 0,850 0,890
Tri s0 cetane ASTM D 613 47 min 45,00 49,9
D6 bén oxi Rancimat ¢h) ASTM D 2274 3 min 6,00 2,720
ho PetroOXY
Ga (hy 6
An mon la ddng (50°C,3h)y  ASTM D 130 N°1 la la
Chi 56 lodine (g1:/100g) EN 14111 130max 126,130
Chi s& Peroxide (meg/kg) . - 38,400
Ham luong glycerin tudo (%) ASTM D 6584 0,02 max 0,002
Ham luong glycerin tdng (%) ASTM D 6584 0,24 max 0,039
Ham lugng methanol (%) EN 14110 0,20 max <0,010
Chi 6 acid (mg KOH/g) ~ ASTM D 974 0,5 max 0,060
D¢ nhét dong hoe & 40 °C
(mm% e ASTM D 445 19-50 32 4,750

Theo tiéu chudn ASTM, gi6i han thp nhit ciia ham lweng ester (ty 1& v&i hidu
sudt biodiesel) cila biodiesel 14 96,5%, tir két qua & bang 3. Ham lugng ester cia
RBDF 14 96,8%, didu nay cho r.hay hiu nhu toan b3 CRSO da& chuyen héa thanh
ester. Tuy nhién, hiéu suat van co thé dat cao hon néu d4u thé ban ddu duge tinh
che khir mau, khir mti (O’Brien, R.D., W.E., Farr and P.J. Wan, 2000)

Ty trong ctia RBDF rét gin 1y trong cia ddu diesel ciling nhu ndm trong ving gioi
han cho phép cha ASTM. Tir ddy cé thé thiy ring RBDF c6 nhing déc tinh vé cic
&idu kién tén 1rit, vén chuyén ciing nhu tinh chét chéy giéng véi ddu diesel.

Su Khac biét duy nhét gita déng co xang va dong co diesel 1a co ché danh lira.
Trong khi déng co xang cAn c6 thiét bj danh lira 4 kich hoat qué trinh chay n cia
hon hop khi nén xing-khong khi thi ddng co diesel lai hoat dong theo nguyén ly tw
nd. Khi hda khi diesel-khong khi dugc nén & dp sufit cao (ty s6 nén 16m), nhiét sinh
ra s& kich hoat qué trinh tur chay né. Chinh dac diém nay lam dong co diesel co
hiéu suit sir dung nhién ligu cao. Chi tiéu cda phién ligu diescl ciing khae véi xang.
Trong khi xing sit dung chi s& chong kich nd octan thi diesel sir dung chi sd kich
nd cetane, nghia 13 loai diesel ndo cang d& kich nd cang t6t. Chi s6 cetane la mét
dai luong déc trung cho khi néng w béc chay cua diu diesel hode déu diesel sinh
hoc trong dong o adt trong. Chi 36 cetane ciing cao thi thii gian tri hodn ngén va
nhién liéu chdy 15t. Chi sé cetane cang thap thi d6ng co cang kho khéi déng, gay
ra tiéng én viiao ra nhleu khi thai. Tuy nhién, déng co diesel s& van hinh 16t dm
véri nhién ligu c6 chi sb cetane 16n hon 50. Trong nghién cuu cila chiing t8i, chi b
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cetane dat dugc yéu chu cia ASTM va cao han chi so cetane caa diu diesel. Diéu
niy cb nghia Ia dac tinh chay ciia RBDF t6t hon ciia diesel.

Hiu hét biodiesel didu ché duoc tir diu thyc Vit vi m& dong vét deu khong thoa
duoc tiéu chudn vé d6 bén oxi héa Déy la mét trong nhimg bat loi 1on nhat cia
viéc dimg biodiesel. Chang rat nhay 461 vdi cac tic nhin oxi hoa nhur: khéng khi,
anb sang, nhiét 46, vét kim logi,... ban chat biodiese] 12 nhitng ester cua nhilmg acid
béo, trong d6, acid béo chua no chiém da s6, chiing dé bi tic dong boi nhimg tic
nhdn oxi hoa dé hinh thinh géc tr do va tiép dén 14 hinh thinh cic peroxide,
aldehyde va cudi cing acid (chi yéu la nhimg acid mach ngin). Viéc hinh thinh
cac acid ndy la nguyén nhén chinh gay ra nhimg tic djng &n mon déng co (Dunn
Robert 0., 2008). B6 bén oxi hoa ciia RBDF ciing khdng 1a ngoai 1§. C6 nhiéu
cich dé diesel sinh hoc dat duge yéu ciu vé d6 bén oxi héa, trong s6 d6, sir dung
mdt chit khang oxi d¢ 1Am tang d6 bén oxi héa 1a cach don gian nhit.

An mén kim loai 13 mét vén d€ rit duoc quan @m, vi 06 Jam héng ddng co diesel.
Dudi anh hudmg cua diéu kién nhiét 4 cao (Viét Nam hay cac nude Dong Nam A
noi chung) qua trinh oxi hoa diesel sinh hoc duoc ting tée, két qua cia qua trinh
nay la hinh thanb esc acid hira co mach ngén, trong d6, acid fomic, acid axetic,
acid propicnic va acid caproic chiém da sé. Bdng 12 mét trong nhimg kim loai rét
dé bj &n mon bdi nhimg acid nay. Két thic qué trinh phan tmg s& hinh thanh cac
mudi kim loai cta shimg acid nay, ching tich Juy din thanh ciin gay ra ching vén
42 nghiém trong voi voi phun,

IV phu thugc vio thanh phin methyl ester ctia cic acid béo (FAME), FAME chua
no cang nhiéu thi trj s6 IV cang cao va FAME cang kém bén oxi héa. Tri s IV ciia
RBDF (126.13 g 1/100g) vin nim trong tiéu chudn cho phép cia ASTM,. tuy
nhién, tri s6 ny rat cao tién quan dén him luong cao cic methy] eter chua bao hoa
6 trong thanh phin ciia RBDF.

Méc dit PV khéng c6 trong cic tiéu chuin hién hanh, nhung day ciing I3 mat trong
nhimg théng $6 rat dirge quan tiro. S& di nhir vy la vi PV ¢6 lién quan dén CN,
mét thng s5 quan trong ¢6 lién quan dén tiéu chuin ciia nhién liéu (Dunn Robert
0., 2005). Nhién liéu cang kém bén oxi héa thi chi sé PV cang cao. Tir két qua
nghién ciu cho thay gi4 tri PV cia RBDF kha cao. Diéu niy, mét lan nira khing
dinh 45 bén oxi héa cia kém ciiza RBDF.

Sur hién dién cia glycerin ty do trong RBDF hay'déu diesel sinh hoc néi chung Ia
do qué trinh tinh che chwa dat dwoc 46 finh khiét cao, tuy nhién, gid trj nity vén
nam trong gici han cua ASTM,

Ham lvgng glycerin tong bing tong him luong glycerin tur do va glycerin & dang
lién két (moncacylglycerin, diacylglycerin va triacylglycerin). Ham hxong glycéﬁn
tu do va ham luong glycerin tdng duoe xem Ja nguyén nhin gdp p'hén tao ¢in
trong dong co. Ngodira, monoacylglycerin va diacylglycerin Ja nhimg chit C'é ho'at
tinh nhu nhiing cht hoat dong be mit gay ra nhimg anh huéng x3u cho dong co vi
ching ¢6 the o bot. Ket qua nghién ciru cho thiy ham luomg glycerin nr do va
ham luong glycerin tong déu nam trong giéi han cia ASTM. )

I—!ém lucmg methanol tyr do con lai trong dAu diesel sinh hoc 1 do syt tinh ché chua
10t sau phan img transester héa. Methanol con lai trong diu diesel sinh hoc mot

n
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mat sZ lam giam diém chép chay cung nhu methanol ¢d thé gdy &n mdn kim loai
trong dfng co, dac biét 1a nhém. Két qua nghién ciu cho thiy ham lugng mehanol
nam trong gidi han clia ASTM. Ngodi ra, céc thong s6 nhu: @5 nhét dong hoe &
40°C, chi $6 acid ¢ling dat duge chuin ASTM.

Tt nhitng dac tinh héa 1y nhu 84 trinh bay & bang 3 cho thay CRSO la mét ngudn
sinh khéi tiém néng dé san xuai diesel sinh hoc. vé 4o bén oxi héa khong dat yéu
cau ciia ASTM, diéu nay co thé gidi quyét d& dang bing cich thém mét chét khing
oxi héa thich hop.

4 KET LUAN

P mng hop duge RBDF tir CRSO vét higu sudt 75% & quy md phong thi nghiém.
Nhigu dc tinh héa 1j ciia sin phim RBDF dat duge yéu ciu vé chit lugng theo
tidu chuﬁn cia ASTM. Tuy hién, ciing nhv nhidu loai biodiesel khac cé nguén
gbc tir din thye vit vi m& dong vét, RBDF khong théa duoc tiéu chuln vé d6 bén
oxi hoa, mdt tidu chuin quan trong ddm bao sur an todn cho déng co diesel. Do 46,
dé c6 the thuong mai héa san pham biodiesel cin phai c6 nhimg nghién i uep
theo vé viéc gia tang 4o bén oxi hoa cia RBDF.
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