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ABSTRACT

Objectives of the current work were to develop optimized protocol for the
synthesis of biodiesel from Terminalia captappa L. (TC) and to evaluate
the quality of the produced biodiesel. The results showed that the oil was
obtained in around 49% (% mass) from the kernels of the fruit and the
yield of transesterification procedure with methanol and potassium
methoxide as a catalyst was found to be 72%. The fatty acid composition
of the formed TC biodiesel was quite similar to that of conventional oils
and kinematic viscosity at 40°C was in acceptable range for use as
biodiesel in diesel engines.

TOM TAT

Muc tiéu ciia cong trinh nghién ciru nay xdy dung quy trinh tong hop
biodiesel tir dau hat Bang (TC) va danh gid chat lwong cia dau diesel sinh
hoc tong hop dwoc. Két qua nghién ciru cho thay ham lwong dau hat Bing
chiém khodng 49% khoi heong nhdn hat Bang va hiéu sudt ciia qud trinh
transester héa giita dau nguyén liéu va methanol véi xiic tdc patssium
hydroxide (KOH) khodng 72%. Bén canh d6, két qua nghién ciru ciing cho
thdy thanh phan acid béo cia dau hat Bang twong ti véi thanh phan acid
béo ciia hau hét cdc loai dau thie vit truyén tho”hg va do nhot dong hoc
tai 40°C ciia dau diesel sinh hoc tir dau hat Bang (TC biodiesel) nam trong
gioi han cho phép cua nhién liéu dung cho dong co diesel.

1 DAT VAN PE

goi 1a biodiesel (Demirbas A., 2009). Mot s6 dic
tinh ky thuat cia biodiesel dugc trinh bay trong

Ngay nay, thé giéi dang phai d6i mit sy thay
dbi lién tuc gia ciia ngudn nhién lidu hoa thach, dic
biét 12 ddu moé do nhitng ngudn ning luong nay
ngay cang can kiét va lugng tiéu thu ngdy cang
tang. Piéu ndy da dan dén viéc phai tim ngudn
nhién liéu dé thay thé. Phan tng gitra dau thuc vat
hodac m& dong vat va mdt alcohol véi sy cd mat
cua base manh tao ra nhitng hop chit hoa hoc m&i
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Bang 1.

Véi loi thé 1a mot nudce néng nghi¢p, viéc
nghién clru va su dung nhién liéu sinh hoc ching
nhiing gop phan lam giam thiéu sy phy thudc vao
nguon nang lwong nhap khau ma con _gop phan
bao vé mdi trudng ciing nhu phat trién kinh té
bén ving.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Bang 1: Mt s6 diic tinh k§ thuit ciia biodiesel

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 28 (2013): 106-110

Tén thuong

Tén hoa hoc

Cong thirc hoa hoc

D06 nhét ddng hoc (mm?/s, tai 40°C)
Khé nang tan trong nudc

Khé néng phan huy sinh hoc

Hoat tinh

Bio-diesel hodc biodiesel

Fatty acid (m) ethyl ester, FAME

Cis—Cyg methyl esters hodc Cjs—s Hag 4 Oo
3.3-5.2
Khoéng tan trong nude

Kha nang phan hiy sinh hoc cao hon dau diesel
Bén, nhung tréanh tiép xtic vi cac chét oxi hda manh

Ngu&n: Demirbas A., 2009

Bang thudc ho Tram bau (Combreaceae) va c6
tén khoa hoc 1a Terminalia captappa L. Cay Bang
¢6 ngudn gdc tir cac vung nhiét doi cua chiu A,
chau Phi va chau Uc. O Viét Nam, cy phan bd tu
nhién & ving ven bién tir Quang Ninh t&i Viing
Tau, cac ddo ¢ Vinh Bic Bo va Ddng bing song
Cuu Long (PBSCL). Nhan hat Bang chira khoang
50% dau (Pd Huy Bich, 2004; Yapo Thierry
Monnet, 2012).

Trong cong trinh nay, cac nghién ctu sau da
duogc thuc hién (1) Ly trich diu tir nhan hat Bang,
(2) Téng hop TC biodiesel phuong phap khudy tir
gia nhiét, (3) Panh gia mot s tinh chat hoa — Iy
cua TC va TC biodiesel.

2 PHUONG PHAP NGHIEN CUU
2.1 Vitliéu

Hat Bang dugc thu gom trong khuén vién Khu
I, Truong Pai hoc Can Tho.

Hoa chat dung trong tong hop va phan tich c6
xuat xu tir Merck, Puec.

2.2 Phwong phap nghién ctru
2.2.1 Ly trich dau hat Bang

20 gam hat Bang sau khi da dugc lam kho tai
nhié¢t d¢ 105°C trong 24 gid dugc cho vao mdt thi
gidy hinh tru (cylindrical filter paper) va dit vao hé
thong ly trich Soxhlet véi dung mdi hexane. Sau
khi ly trich, hexane dugc tach ra khoi dau béng hé
thdng co quay.

2.2.2  Phwong phap tong hop TC biodiesel

Biodiesel tir diu hat Bang dugc tong hop bing
phuong phap khudy tir gia nhiét qua mot giai doan
(vi chi s0 acid cua dau hat Bang kha nho) nhu
phuong phap téng hop biodiesel tir md ca Tra, c4
Basa (Nguyen Van Dat, 2009).

2.2.3 Xac dinh dé nhot dong hoc tai 40°C

b6 ph(’yt dong hoc (mm2/5)7 duoc xéc dinh [y
40°C, bang cach do thoi gian d€ mot thé tich chat
long xac dinh chdy qua mdt mao quan thuy tinh
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dudi tac dung cua trong lyc. Trong nghién ctru nay,
thiét bi do do nhot Viscosity Measuring unit
ViscoClock (Schott Instrument) c6 ché do tu dong
hién thi thoi gian duoc st dung dé xac dinh do
nhét dong hoc ciia TC va TC biodiesel. P§ nhot
dong hoc la két qua tinh dwoc tir thoi gian chay va
hing s6 twong ng ciia nhdt ké Ostwald.

2.2.4 Phdn tich thanh phan acid béo ciia TC
biodiesel

San pham TC biodiesel dugc phén tich thanh
phan hoa hoc bang sic ki khi ghép khdi phd
GC-MS tai phong thi nghiém Hoéa sinh thudc Bo
mon Hoa hoc, Khoa Khoa hoc Tu nhién — Pai hoc
Can Tho.

3 KET QUA VA THAO LUAN
3.1 Ly trich diu hat Bang

Két qua ly trich ddu bing phuong phap Soxhlet
cho thdy ham luong dau dat 49% khdi lwong nhan
hat Bang. Ham lugng dau dat dugc tir nghién cuu
nay ciing twong tw voi két qua di duoc trinh bay
trong nghién ctru dd dugce thyc hién trude do boi
I.C.F. dos Santos.

3.2 Téng hop TC biodiesel

TC biodiesel dugc téng hop theo phuong phap
khudy tir két hop gia nhiét ¢ dién va do dau hat
Bang c6 chi sb acid thip (AV = 0.65 mg KOH/g)
nén qué trinh tong hop chi tién hanh mot giai doan
khong can phai qua giai doan xtr 1y 1am ha chi s6
acid. Quy trinh tong hop TC biodiesel dugc nghién
ctru bang cach thay doi cac diéu kién thi nghiém
nhu sau: nhiét do 45°C-60°C, téc d6 khudy c¢b dinh
500 vong/phut, thoi gian 30-120 phut, khdi lwong
methanol 1a 15-30% khdi lwong dau, khéi luong
KOH 1a 0.5-1.5% khdi lugng dau. Két qua nghién
ctru cho thay hiéu suat tong hop TC biodiesel cao
nhit khoang 72% dat dwoc voi cac diéu kién thi
nghiém sau:

— Ham lugng xtic tac KOH: 1% (so v6i khdi
luong dau)
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— Ham lugng methanol: 25% (so voi khéi 3.3 Nhiing tinh chit héa Iy ciia TC va TC
luong dau) biodiesel
— Nhi€t d6 phan trmg: 60°C Chi s6 acid va do nhét dong hoc & 40°C cua TC
— Tbc @6 khudy: 500 vong/phut va TC biodiesel dugc trinh bay trong Bang 2 va
Béng 3.

— Thoi gian thuc hién phan tng: 120 phut.

Bing 2: Tinh chit héa Iy ciia TC ¢6 so sanh véi mt sé ngudn biomass khac

Tinh chit héa ly TCY RSO? Coffee oil® Catfish fat? Coconut oil® Castor oil®
Chi s acid, mg KOH/g 0.65 32.22 21.19 0.98 28.06 1.06
D6 nhét dong hoc & 40°C, mm?%/s  29.05 36.88 39.40 38.86 29.46 165.10
" Thurc nghiém ? Nguyen Van Dat, 2010 ¥ Nguyén Vin Dat, 2012
RSO (Rubber Seed Oil) — Dau hat cao su Coffee oil — Déu ca phé
Catfish fat — M& Ca Tra, cd Basa Coconut oil — Dau dira
Castor oil — Dau Thau dau
Tu két qua trén cho théy, d6 nhét dong hoc & Castor oil dic biét rit cao va cao hon khoang 50
40°C cta hau hét ddu thyc vat va m& dong vat rat 14n so v&i dau diesel, khoang 6 14n so véi TC. Piéu
gan nhau va cao hon khoang 10 1an so v&i dau nay 1 do trong thanh phan hoéa hoc cua Castor oil
diesel (3.0 mm?s). D6 nhét dong hoc tiy thude ¢6 mot ham luong rat 16n ester cua acid ricinoleic.

cht yéu vao thanh phan héa hoc cua dau, nghia 13
dau m& c6 ham lugng ester cua acid béo no cang
16n thi d¢ nhét cang cao, ciing nhu d9 tinh khiét
cua nguyén li€u. Gia tri d¢ nhét dong hoc & 40°C
ctia TC rat gan Coconut oil va cao hon khoang 10
1an so voi dau diesel. P nhét dong hoc & 40°C cua

Chi s6 acid ciia nguyén liéu dau quyét dinh dén
phuong phap chuyén héa ching thanh biodiesel.
Chi s6 acid cua TC kha thap nén co thé chuyen hoéa
tryc tiép thanh biodiesel ma khong can phai qua
budc xir Iy nguyén liéu dau.

Bang 3: Tinh chit héa Iy ciia TC biodiesel ¢6 so sanh véi biodiesel tir mt s6 ngudn biomass khac

Tinh chit héa IV TC Rubberoil Coffeeoil Catfish fat Coconut oil
y biodiesel?  biodiesel?  biodiesel”?  biodiesel?  biodiesel?

Chi s acid, mg KOH/g 0.31 0.06 - 0.10 -
D0 nhét dong hoc & 40°C, mm?/s 4.19 4.75 4.64 4.62 3.12

D Thyee nghiém, ? Nguyen Van Dat, 2010

Chi 6 acid, mg KOH/g  : ASTM (0.5 max.), EN (0.5 max.), JIS (0.5 max.)

Do nhét dong hoc 6 40°C, mm?/s  : ASTM (1.9-5.0), EN (3.5-5.0), JIS (3.5-5.0)

ASTM : American Society for Testing and Materials

EN : European Committee for Standardization

JIS : Japanese Industrial Standard

Tir két qua & Bang 3 cho thdy, gia tri chi s acid dén 1a Cig, (33.62%). Tong ham luwgng cia cac
va d6 nhat dong hoc ¢ 40°C cia TC biodiesel cling ester ¢6 da ndi doi chi chiém 24.93%.
nhu mot s6 ngudn biomass khac déu nam trong
gidi han cua cac tiéu chuén hién hanh vé kiém soat
chat lugng ciia dau diesel sinh hoc.

Tir két qua nghién ctru ciing cho thay, thanh
phan acid béo cua TC biodiesel Ve co ban gidng
A v6i thanh acid béo cua biodiesel tong hop tir cac

3.4 Thanh phan acid béo ciia TC biodiesel ngudn biomass truyén thdng khac. Bén canh do,

Két qua phan tich GC-MS cho thdy thanh phan thanh acid béo thu .d’u’o’c trpng cong trir}h nghién
acid béo ctia TC biodiesel chii yéu 1a Cis dén Cs. ctru nay cung kha giong véi két qua nghién ciu L.
Thanh phin Cieo chiém nhiéu nhét (33.79%) tiép ~ C. F dos Santos va cac cong su.

108



Tap chi Khoa hoc Truong Pai hoc Can Tho Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 28 (2013): 106-110

Bing 4: Thanh phan acid béo chinh ctia TC biodiesel ¢6 so sanh véi thanh phén acid béo ciia biodiesel
tir m§t so nguon biomass khac, %

Fatty acid ® TC TC Coffee oil Catfish fat Rubber seeed

biodiesel” Biodiesel® biodiesel? biodiesel? biodeisel?
C8:0 - - - - -
C10:0 - - 2.23 - -
C11:0 - - 9.06 - -
C14:0 - - 19.18 4.30 13.14
C16:0 33.79 35.00 09 30.84 2.04
C17:0 - - - - 17.95
C18:0 7.47 5.00 - 11.28 0.13
C18:1 33.62 32.00 19.13 39.11 23.07
C18:2 2493 28.00 1.06 7.68 17.90
C20:0 - - - 0.25 0.19
C20:1 - - 1.26 1.39 1.34
C20:2 - - 0.15 0.68 -
C20:3 - - - 0.55 17.91
Thanh phﬁn khac 0.19 - 47.03 3.92 6.33
>.Sat¢ 40.86 40.00 - 46.67 33.45
> Monounsat? 33.62 32.00 - 40.50 24.41
> Polyunsat® 24.93 28.00 - 8.91 35.81

D Thyc nghiém ? Nguyen Van Dat, 2010 I.C.F. dos Santos et al., 2008

2 C10:0 methyl caprate,C11:0 methyl undecanoate, C14:0 methyl myristrate, C16: 0 meythylpalmitate, C17:0 methyl
decanoate, C18:0 methyl stearate, CI18:1 methyl oleate, C18:2 methyl linoleate, C20:0 methyl arachidonate, C20:1
methyl eicosenoate, C20:2 methyl eicosadienoat, C20:3 methyl eicosatrienoate

b 19.13 wt.% methyl octadecynoate; 8.32 wt.% methyl tridecanoate

¢ 2Sat (Acid bao hoa) = C8:0 + C10:0+ CI11:0 + C14:0 + C16:0 + C17:0 + C18:0 + C20:0
d 3 Monounsat (Acid chira bdo hoa, mét néi déi C=C) = C18:1 + C20:1
¢ 2 Polyunsat (Acid chwa bao hoa, nhiéu néi déi C=C) = CI18:2 + C18:3 + C20:2 + C20:3

4 KET LUAN

Di ly trich dugce dau hat Bang tir nhan hat Bang
bang phuwong phap chiét Soxhlet voi ham lugng
dau khoang 49% khdi lugng. Bén canh do, nghién
clru ciing da téng hop duge TC biodiesel véi hiéu
sudt 72% béang phuong phép khudy tir gia nhiét.
Két qua phan tich thanh phan acid béo cho thiy
nhitng thanh phin acid béo ¢6 trong TC biodiesel
trong tu voi thanh phin acid béo cua biodiesel
tong hop tir mot s6 ngudn biomass truyén théng,
dic biét thanh phan va ham lugng acid béo kha phu
hop v6i két qua nghién ciru cua tac gia I. C. F. Dos
Santos va cong su v6i ngudn biomass tir dau hat
Bang tai Brazil. TC biodiesel c6 d6 nhdt dong hoc
tai 40°C trong khoang gidi han clia céc tiéu chuan
hién hanh.
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