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ABSTRACT

Objective of the current work is to study the potential of utilizing waste coffee ground as a
feedstock to produce biodiesel. For this purpose, acid-catalyzed pretreatment of highly
acidic coffee oil (I4 = 21.19 mgKOH/g) followed by a standard transesterification
procedure with methanol and potassium methoxide as a catalyst was used to produce
coffee oil methyl esters. The transesterification reaction parameters such as methanol to
oil molar ratio, catalyst concentration, temperature and time have been investigated. The
optimized yield was found to be 74.5%. The quality of the produced biodiesel was
evaluated by the determinations of important properties such as density, kinematic
viscosity, acid value, iodine value, fatty acid composition and the oxidation stability. The
results showed that the produced biodiesel exhibited fuel properties within the limits
prescribed by the latest American Standards for Testing Material (ASTM), European
standards (EN) and Japanese Industrial Standard (JIS). These obtained results
demonstrated the potential of waste coffee ground as an excellent feedstock for biodiesel
production.
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TOM TAT

Muc tiéu cua nghién ciu nay la danh gia tiém ndng tdn dung ba ca phé lam nguyén liéu
tong hop diesel sinh hoc. Pé dat dwoc muc dich nay, qud trinh hai giai doan gom este hoa
xic tac acid va sau do la transester xiic tac base, da dwoc thuc hién dé tong hop diesel
sinh hoc tir dau ca phé cé chi sé acid cao (IA = 21,19 mgKOH/g). Nhitng théng sé cho
phadn itng transester hoa nhw ti [¢ mol methanol/dau, ham lwong xuc tac va nhiét dg phan
ing da dwoc toi wu héa. Hiéu sudt phan img diéu ché biodiesel dwéi nhitng diéu kién toi
wu nay la 74,5%. Chat lwong cua diesel sinh hoc t(fng hop dwoc dwoc danh gia thong qua
viée xdc dinh nhiing théng sé quan trong nhir ty trong, dé nhét dong hoc, chi s6 acid, chi
s6 iod, thanh phan acid béo va d bén oxi héa. Két qua cho thdy, diesel sinh hoc tong hop
dwoe théa man cdc tiéu chudan chdt lwong cua My (ASTM), Chau Au (EN) va Nhat Ban
(JIS). Nhitng két qua ndy cho thdy rang ba ca phé la nguon nguyén liéu day tiém nang daé
san xudt diesel sinh hoc.

Tir khéa: diesel sinh hoc, ddu ca phé, dp bén oxi héa

1 PAT VAN PE

Biodiesel hay diesel sinh hoc 14 thuat ngit ding dé chi loai nhién liéu ding cho
dong co diesel dugc san xuat tir dau thyc vat hay m& dong vat. Thanh phan chinh
cua biodiesel la cac alkyl ester, thong dung nhit 1a methyl ester. Trong nhimg ndm
gan day, co rat nhidu nudc trén thé gidi nghién ciru, sir dung va phat trién san xuét
biodiesel dé gop phan giai quyét an ninh ning luong, thay thé ngudn nhién lidu hoa
thach dang can dan, gop phan da dang hoa va tao ra ngudn ning luong sach lam
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giam 6 nhiém méi tredng. Nhiéu phuong phap diéu ché biodiesel tir ddu m& dong
thuc vat di dugc dua ra nhu: sy nong, pha lodng, cracking, nhii twong hoa,
transester hoa,... trong s6 do thong dung nhat 13 phan tmg transester hoa do qua
trinh phan ng twong d6i don gian va tao ra san pham ester o tinh chét hoa ly gén
glong nhién liéu diesel. Hon nita, cac este co thé dwgc dbt chay truc tiép trong
budng dt ciia dong co va kha ning hinh thanh cin thdp. Phan g transester hoa
la phan g gitra triglyceride (thanh phan chinh trong dau thyc vat hay m& dong
vét) va alcohol (Hinh 1). Sy hién dién cua xtc tac (acid, base....) s& thuc ddy qua
trinh phan tng. Dé dat hé s6 chuyén doi cao phai ding lugng du alcohol do phan
ung transester hoa la qua trinh thuan nghich (Demirbas, Ayhan, 2009).

H2C|2—OCOR1 R;COOCH; H.C —OH
HC—OCOR, + 3ctoH <M. R,cOOCH; , HC— OH
I
H,C—0OCORs RsCOOCH; H,C — OH
Triglyceride Methanol Biodiesel Glycerin

Hinh 1: Phén ting transester héa tong hop biodiesel

Mot trong nhitng bt lgi 16n nhat cua viéc dung biodiesel 1a tinh bén oxi hoa cua
loai nhién liéu nay kém hon nhiéu so véi dau diesel. Chiing rat nhay déi voi cac
tac nhan oxi héa nhu: khong khi, 4nh sang, nhiét do, vét kim loai,... do ban chat
biodiesel 1a nhirng este cua nhirng acid béo, trong do, acid béo chua no chiém da
s6, chiing d& bj tac dong boi nhitng tac nhan oxi hoa dé hinh thanh gbc tu do va
tiép dén l1a hinh thanh cac peroxide, aldehyde va cudi clng acid (cha yéu 1a nhiing
acid mach ngan). Viéc hinh thanh céc acid nay 1a nguyén nhan chinh giy ra nhimng
tac dong an mon dong co (Dunn Robert O, 2008).

Theo nghién ciru dugc thuc hién nam 2005, c6 khoang 75% quéc gia san Xuat ca
phé trén thé gisi, trong d6 Viét Nam duoc xép hang thir hai vé linh vuc nay chi sau
Brazil (D. D’haeze, J. Deckers, D. Raes, T.A. Phong, H.V. Loi, 2005). O Viét
Nam, hang ngay, mot lugng lon béd ca phé tur cac gia dinh, nha hang, quan ca
phé,... thai ra moi trudng va co rat it cong trinh nghién clru dé tan dung ngudn sinh
khéi rat doi dao nay. Viéc nghién ctru tdn dung ngudn dau béo tir ba ca phé khong
nhiing gop phan phat trién kinh té ma con goép phan bao dam an ninh ning lugng,
bao v€ moi truong.

Trong cong trinh nay cac két qua nghién ciru tong hop dau diesel sinh hoc tir dau
ba ca phé (CBDF) & quy md phong thi nghiém bang phuong phap hai giai doan:
ester hoa xitic tac acid va transester hoa xtic tac base. CBDF duoc danh gia chat
luong thong qua viéc xac dinh cac déc tinh hoa 1y nhu: ty trong ¢ 15°C, d nhot
dong hoc & 40°C, chi sb acid, chi s iod, d6 bén oxi hoa (theo hai phuong phap
Rancimat va PetroOXY) va phan tich thanh phan methyl ester cua acid béo co
trong CBDF.
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2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vit li¢u

- B§1 ca phé du:(jq thu gom tai can tin khoa Khoa hoc Tu' nhién — Truong Pai hoc
Can Tho va dau ca phé dugc ly trich bang hé thong Soxhlet véi dung moi
hexan.

— Tét ca cac hoa chat duoc sir dung la cac hoa chét tinh khiét throng mai.

2.2 Phuong phap nghién ciru

2.2.1 Ly trich dau ca phé tir bi ca phé

20 g ba ca phé sau khi da dugc 1am kho dudi anh sang tu nhién dugc cho vao mot
tai gidy hinh tru (cylindrical filter paper) va dit vao vao hé thdng ly trich Soxhlet
v6i dung moi hexan. Sau khi ly trich, hexan dugc tach ra khoi dau ca phé bang hé
thong ¢ quay. Hiéu suat dau ca phé tir ba ca phé phé thai 1a 12,01%.

2.2.2 Phwrong phdp hai giai doan tong hop CBDF tir dau ca phé

Céc phan mg tong hop duoc thyuc hién theo phuong phap khudy tir két hop gia
nhiét ¢d dién. Do dau ca phé c6 chi sb acid cao (IA = 21,19 mgKOH/g) nén quéa
trinh t6ng hop biodiesel phai tién hanh qua hai giai doan: giai doan ester hoa xiic
tac acid nham lam gidm chi s6 acid dén mot gié tri thich hop, giai doan transester
hoa xuc tic base nham chuyén chit béo vé dang methyl ester (biodiesel). Trong
giai doan ester hda xuc tac acid, cac diéu kién phéan g dugc ¢d dinh nhu sau:
nhiét ¢ 60°C, thoi gian phan tng 14 2 gio, phan trim thé tich methanol so v6i dau
1a 35%, phan tram khdi luong acid sulfuric so voi dau 1a 1%, toc d6 khuay 1a 500
vong/phut. Két qua thu dugc dau ca phé chi sb acid 1a 1,5 mgKOH/g, thich hop dé
tién hanh giai doan transester hoa xuc tac base.

Trong giai doan transester hoa xuc tac base, khdi lwong dau ca phé (IA=1,5
mgKOH/g) & mdi thi nghiém dugc ding khong doi 1a 100 g, khdi lwong methanol
lay theo ty 1¢ mol methanol: du tir 4:1 dén 8:1, ham luong xtic tac thay doi tir 0,5
dén 1,5% (tinh theo khdi lugng dau). Xtc tic KOH hoa tan trong methanol bang
may khudy tir & nhiét do phong truée khi cho vao binh phan tmg chira dau da dugc
gia nhiét trude dén nhiét do thi nghiém.

Hdn hop phan tng dugc dé 6n dinh trong phéu chiét va tach 16p. San phdm CBDF
dugc tinh ché bang cach rira hai 1an bang nude 4m nham loai bo xuc tic, methanol.
Lam khan béng Na,SOy, can san phém va xac dinh hiéu sudt phan ung.

2.2.3 Phdn tich tinh chat héa Iy cia dau ca phé va CBDF

Ty trong (g/cm’) duoc xac dinh bang may do ti trong DMA 4100A, Anton Paar
GmbH — Austria.

D6 nhot dong hoc (mm?/s) duge xac dinh & 40°C, biang cach do thoi gian dé mot
thé tich chét long xac dinh chay qua mot mao quan thuy tinh dudi tac dung cua
trong luc PO nhét dong hoc 1a két qua tinh dwoc tir thoi gian chay va hing sb
twong tng ctia nhot ké.

Ham luong nudc (mg/kg) dugc xac dinh bang cach dung thiét bi 831 KF
coulometer (Metrohm) theo tiéu chuan BS EN ISO 12937:2001.
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Do bén oxi hoa (gi0) duge xac dinh béqg ca hai phuong phdp Rancimat va
PetroOXY. DO bén oxi héa dugc do bang h¢ thong Rancimat (Type 743,
Metrohm) theo ti€u chuan Chéu Au EN 14112:2003 va két qua dugc so sanh voi
két qua do tir hé thong PetroOXY (Petrotest Gmh& Co. KG, Germany).

Chi s6 acid (mg KOH/g) dugc xéc dinh bang céch ding thiét bi chuan do thé ty
dong GT-100 lién két voi hé thong bgm mau ty dong GT-07 (Mitsubishi Chemical
Analytech Co., Ltd., Japan) theo chuén JIS K 0070-1992.

Chi s6 iod (g I, /100g) dugc xac dinh bang phwong phap chuén do thé tich dung
dich phan trng ctia dau hoac nhién }iéu sinh hoc véi dung dich Wijs (Cl;1/1, trong
dung dich acid acetic) theo ti€u chuan JIS K0070-1992.

Chi sb peroxide (meq/kg) duoc xac (dinh bang cach dung thiét bi chuan do thé
(Titrado 809, Metrohm) theo ti€u chuan BS ISO 27107:2008.

2.2.4 Phan tich thanh phan acid béo ciia CBDF

Phan tich san pham CBDF sach trén may sic ky ghép khdi phd (GC-MS 2010,
Shimadzu, Co., Nhat Ban) v&i cot wax (30 m x 250 um x 0,25 um). Luong mau 1
uL duge bom tu dong (OAL-20i, Shimadzu); nhiét 6 bom mau 250°C; toc do
dong khi mang (He) 2 mL/phiit, theo chwong trinh nhiét phan tich mau dau béo.

3 KET QUA VA THAO LUAN
3.1 Nhirng tinh chét Iy - héa ciia diu ca phé
Bang 1: Tinh chit héa 1y ciia dau ca phé dung dé tong hop CBDF

Thong sb Gi4 tri
Ty trong tai 15°C (g/cm”) 0,92
Do nhét dong hoc & 40°C (mm?/s) 39,40
Ham lugng nudc (mg/kg) 1360,00
Chi s acid (mg KOH/g) 21,19
Chi sé iod (g I,/100g) 59,54

Dﬁu bé ca phé sau khi trich ly duoc tién hanh danh gia chét luong thong qua mot
s0 chi tiéu hoa ly co ban. Két qua dugec trinh bay trong bang 1.

Tir day cho thdy d6 nhét dong hoc cua dau ca phé cao hon rat nhiéu lan so vé6i dau
diesel. Py 1a mét trong nhimng 1y do chinh lam cho dau ca phé néi riéng hay dau
thuc vat va md dong vat noi chung khong thé dung truc tiép nhu dau diesel. Do
nhét khong dat chuan sé& anh huong dén kha ning bom va phun nhién liéu vao
budng dbt. Do d6, qua trinh chuyén ching thanh dang ester c6 nhimng tinh cht
twong tu dau diesel 1a can thiét.

Phan tng ester hda va phan tng transester hoa déu 1a nhimg phan tmg can bang, va
nude la mot trong nhiing yéu t6 anh hudng bét loi dén su dich chuyén can bang
ctia cac phan ng nay. Tir két qua phan tich trén cho thdy, ham lugng nudc trong
dau ca phé kha 16n (1360 mg/kg), nén trude khi tién hanh phan tng viéc 1am khan
nude 1a can thiét giup phan g dat hiéu sut cao.

Bén canh do, chi s acid cua dau ca phé rat cao. Chi sb acid nay phu thudc vao
nhiéu yéu t6 nhu thoi gian va cach bao quan vi dau rat dé bi oxi hoa cling nhu qua
trinh thity phan xdy ra do su hién dién cta cac phan tir nude trong dau. Chi s6 acid
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cang cao thi phan tng transester hoa cang khoé thuc hién vi acid béo ty do s€ phan
g vé&i xuc tac kiém hinh thanh xa phong va nhu vy khong tach dugc CBDF ra
khoi glyxerin. Do do, qua trinh tong hgp CBDF phai qua hai giai doan: (1) ester
hoéa xuc tac acid nhdm dé chuyén acid béo tw do vé dang ester 1am giam chi sb acid
va (2) phan tng transester hoa xuc tac kiém. Trong nghién ciru nay, cac diéu kién
¢ giai doan ester hoa xuc tac acid dugc c¢b dinh nhu sau: nhiét o phan tng 60°C,
toc do khudy 1a 500 vong/phiit, thoi gian phan ing la 2 gio, phan tram thé tich
methanol so voi dau 1a 35%. Két qua thu dugc dau ca phé co chi sb acid 1a 1,5
mgKOH/g, thich hop dé tién hanh giai doan 2.

3.2 Nhirng yéu t6 anh hwéng dén hi¢u suit phan vng transester héa

3.2.1 Anh hwoéng ciia ham lwong xiic tic KOH dén qud trinh diéu ché CBDF

Dé khao sat anh huong cia luong xuc

tic, cac thi nghiém dugc tién hanh véi % 1S 133 a1
nong do xtc tic KOH thay doi tir 0,5 dén '
1,5% (so v6i khoi lugng dau) va co dinh |

cac yéu td con lai nhu sau: ty 1& mol g 60

methanol/dau 1a 6:1, nhiét do la 60°C, &

tbc do khudy 1a 500 vong/phut, thoi gian T 50

phan tng 1a 2 gio. 40

Két qua dugc biéu dién bang do thi Hinh 04 06 08 10 12 14 16
2. Hiéu suét phan tng cao nhat khi ham Nong dj KOH, %

luong xuc tic KOH 1a 1%. O nong do
KOH nho hon 1%, lugng xtic tac khong
da dé phan ung hoan tit. Nguoc lai, khi Biodiesel
nong d6 KOH 1én hon 1%, hiéu suat

phan ung cé khuynh hudng gidm bdi vi

khi tang lugng xuc tac thi

lam ting lwong xa phong tao thanh, tir &6 hidu suit thu san pham giam.

Hinh 2: Anh hwéng ciia KOH dén hi¢u suét

3.2.2 Anh huong cua ti 1é mol methanol/dau dén hiéu sudt diéu ché biodiesel

Ty 1& mol methanol/dau 1a mot trong nhimng yéu t6 quan trong nhat anh huéng dén
hiéu suat phan ng. Trong nghién ctru nay, mot chuoi céc thi nghiém da dugc thyc
hién véi ti 1€ mol methanol/dau thay doi tir 4:1 dén 8:1.

Hinh 3 cho thdy anh huéng cua ty 16 methanol/dau dén hi¢u suit tao CBDF. Theo
chiéu hudng ting ty 1& mol thi hiéu suat ciing ting. Ty 1é mol cang cao hon ty 18
mol trong phan &g transester hoa giita methanol va dau (3:1) thi tc d6 hinh thanh
ester cang nhanh (Hideki Fukuda, Akihiko Kondo and Hideo Noda, 2001). Khi ty
1é mol 1a 6:1 thi hiéu suit dat cao nht. Tuy nhién, néu ty 1€ mol cao hon 6:1 thi
hiéu suét c6 khuynh huéng giam, diéu nay do methanol c6 nhém OH phan cuc
dong vai tro nhu mot chét nhil hoa (Umer Rashid, Farooq Anwar, 2008), lam tang
kha nang hoa tan cia glycerin trong dung dich phan tng. Khi glycerin con lai
trong dung dich phan tng s& 1am cho can bang chuyén dich theo chiéu nguoc lai
v6i huéng tao mono ester, hiéu sudt s& giam. Mot 1y nguyén nhan khac nita 1a do
methanol hoa tan dugc ca glycerin va alkyl ester, nén mét luong alkyl ester s€ theo
methanol vao trong pha glecerin va do d6 1am giam hiéu suét.
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Hinh 3: Anh hwéng ciia ty 18 mol Hinh 4: Anh hwéng ciia nhiét do dén hiéu suit
(methanol/dau) hiéu suat biodiesel biodiesel

3.2.3 Anh hwéng cia nhiét do phan img dén hiéu sudt diéu ché biodiesel

Phéan tng transester hoa xuc tac thuong dugc nghién clru trong khoang nhiét do
gén v6i nhiét do soi cua methanol (Srivastava A, Prasad R, 2000). Vi vy, cac thi
nghiém duoc tién hanh & bon nhiét do khac nhau 45, 55, 60 va 65°C véi viée ¢
dinh cac yéu t6 nhu: ndng d6 xuc tac KOH 1a 1% (theo khéi lwong dau), ty 18 mol
methanol/dau 1a 6:1, toc do khudy 1a 500 vong/phut, thoi gian phan Gmg 1a 2 gio.
Hiéu sut phan tng tai cac nhiét d6 khac nhau dugc trinh bay ¢ d6 thi Hinh 4. Hiéu
sudt cao nhét dat tai 60°C. Khi ting nhiét do hiéu suat phan tng tao CBDF tang.
Tuy nhién, khi nhiét d6 tang cao hon 60°C, thi hiéu suit phan tng c6 khuynh
hudng giam, diéu nay c6 thé do phan ng xa phong hoa dau da xay ra trudce khi
hoan tit phan Ung transester hoa. Mt khac, nhiét d6 cao dan dén thét thoat
methanol mot phan lam giam hiéu suét.

Vay diéu kién tdi uu cho phan mg transester hoa nhu sau:

- Ham luong xuc tac KOH: 1% (so véi khdi luong dau)

- Ty 1& mol (metanol/dau): 6:1

- Nhiét do phan tng: 60 °C

3.3 Nhirng tinh chit Iy h6a cia biodiesel diéu ché tir dau ca phé

Béng 2 trinh by nhing tinh chat héa 1y cia CBDF ¢6 so sanh véi biodiesel diéu
ché duogc tir m& ca tra, ca basa (FBDF) va dau hat cao su (RBDF).

Nhiing tinh 9hét nhu: ty trong & 15°C, @6 nhét dong hoc & 40°C, chi‘sc”') acid, chi §6
iod va do bén oxi hoa (theo phuong phap Rancimat) cia CBDF déu dat yéu cau
cua cac tiéu chuan My, Chau Au va Nhat Ban.

Hau hét biodiesel diéu ché dugc tir ddu thyc vat va md dong vat déu khong thoa
dugc tiéu chuan vé do bén oxi hoa. Tuy nhién, mot diéu bat ngd thi vi 1a CBDF c¢6
d6 bén oxi hoa theo phuong phap Rancimat (10,31 gid) thoa dwgc yéu cau cua tit
ca céac tiéu chuén, do bén nay lai rt cao so voi biodiesel didu ché tir md c4 Tra -
Basa (5,4 gid) hay so v&i biodiesel diéu ché tir dau hat cao su (2,74 gid). Diéu nay
¢6 thé do trong thanh phan cia dau ca phé c6 mot ham luong 16n nhing chat
khang oxi hoéa tu nhién.
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Bing 2: Nhirng tich chét héa 1y cia CBDF

Cac tiéu chuan

o .r X , , 1) 2)
Cac tinh chat héa ly JIS EN ASTM CBDF FBDF’ RBDF
Rancimat (gi0) 10 min. 6 min. 3min. 10,31 5,40 2,74
PetroOXY (gio) - - - 2,15 0,90 0,33
Chi sc} acid (mg KOH/g) 0.5max. 0.5max 0.50 max 0,12 0,10 0,06
Chi s0 peroxide (meq/kg) - - - 6,20 10,20 38,40

Chi s6 iod (g I,/100g) 130 max. 130 max. 130 max. 61,12 34,00 126,13

Donhotdonghoc G40°C 35 50 35 50 19-50 464 462 475
(mm°/s)

Nguon: 1) Nguyen Van Dat, 2010, 2) Nguyen Van Dat, 2011

Chi s6 iod (IV) phu thudc vao thanh phan methyl ester cuia cac acid béo (FAME),
FAME chua no cang nhiéu thi tri s6 IV cang cao va FAME cang kém bén oxi hoa.
Trj s6 IV cua CBDF (61,12 g 1,/100g) va RBDF (126,13 g 1,/100g) cao hon nhiéu
so v6i FBDF (34 g I,/100g). Tir day cho thdy, biodiesel diéu ché tir m& ca ca tra,
c4 basa c¢6 chira ham luong cac methyl ester ciia cac acid bdo hoa cao nhat. Tuy
nhién, d6 bén oxi héa cia FBFD kém hon so véi dau ca phé co thé do trong thanh
phan ctia dau ca phé co hién dién mot ham luong 16n nhitng chat khang oxi hoa tu
nhién (Belay, Ture, Redi and Asfaw, 2008).

Mic du chi sb peroxide (PV) khong c6 trong cac tiéu chuin hién hanh, nhung day
cing la mgt trong nhimg thong s6 rat dugc quan tdm. S6 di nhu vay 1a vi PV ¢
lién quan dén chi s cetane, mot thong s quan trong c6 lién quan dén tiéu chuan
ctia nhién liéu (Dunn RO, 2005). Nhién liéu cang kém bén oxi hoa thi chi sé PV
cang cao. Tir két qua nghién ciru cho thiy gid tri PV cia CBDF la nho nhét. Diéu
nay, mot lan nita khang dinh d6 bén oxi hoa ciia CBDF.

3.4 Thanh phéan acid béo ciia diu ca phé

Thanh phén axit béo (FAME) cua CBDF dugc phan tich bang séc ky khi ghép khoi
pho. Két qua dugce tom tat trong Bang 3.

Bing 3: Thanh phan acid béo ciia CBDF

Tén acid Ham lwong, %
Acid capric (C10:0) 0.49
Acid lauric (C12:0) 3,62
Acid myristic (C14:0) 3,29
Acid palmitic (C16:0) 28,44
Acid margaric (C17:0) 0,33
Acid arachidic (C20:0) 0,08
Acid oleic (C18:1) 58,21
Acid linoleic (C18:2) 1,06
Acid eicosedienoic (20:2) 0,15
Acid eicosatrienoic (20:3) 1,12
Acid béo bao hoa ) 36,30
Acid béo chira mft moi doi C=C 58,95
Acid béo chira nhiéu méi do6i C=C 2,36

Thanh phin FAME cta CBDF chu yéu 1a C10 dén C20. Thanh phan C18:1 chiém
nhiéu nhat (58,21%) tiep den la C16:0 (28,44%). Tong hai thanh phan nay chiem
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dén 86% va nhiing thanh phin con lai chi tn tai & dang lugng vét. Ham lugng ciia
da ndi d6i chi chiém mot phan rat nhé 2,36%.

Tom lai, dau CBDF tong hop dugc dép tmg t6t yéu cau vé chat lwong theo cac tiéu
chuan hién hanh, dic biét 1a chi tiéu vé d6 bén oxy héa. Diéu nay khac véi da sb
céc loai diesel sinh hoc tong hop tir dau thuc vat khac hodc md dong vat von rat
kém bén oxi hoa. Diéu ndy c6 thé do ham luong ciia da nbi doi chi chiém mot phan
rat nho (2,36%) nhung ciing c¢6 thé do sw c6 mit cua cac chat khang oxi hoa tu
nhién c6 trong thanh phan cta dau ca phé.

4 KET LUAN

Di ly trich duoc dau ca phé tir bi ca phé phé thai voi hidu sudt 12,01% va tong hop
dugc CBDF tir dau ca phé nay voi hiéu sut 74,5% & quy mo phong thi nghiém.
San phém CBDF dat dugc yéu cau vé chat lugng theo ti€u chuan cia ASTM, EN
va JIS, dic biét 1a chi tiéu vé do bén oxi hoa. Diéu nay gop phan khiang dinh CBDF
la ngudn nguyén lidu ddy tiém ning cho viéc san xuét diesel sinh hoc trong
tuong lai.
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