Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 30 (2014): 26-29

Tap chi Khoa hoc Trudng Dai hoc Can Tho

website: sj.ctu.edu.vn

TONG HQP VA PANH GIA MQT SO PAC TiNH HOA -
CUA DAU DIESEL SINH HQC TU DAU DUA SAP
Ong Thi My Hién' va Nguyén Vin Dat?

! Lép CNSHTT K39, Vién Nghién ciru & Phdt trién Cong nghé Sinh hoc, Truong Dai hoc Can Tho
2 Khoa Khoa hoc Tu nhién, Truong Pai hoc Can Tho

Théng tin chung:
Ngay nhan: 17/08/2013
Ngay chap nhdn: 25/02/2014

Title:

The synthesis and
evaluation of some
physicochemical properties
of biodiesel from Makapuno

Ti w khoa:
Dau diesel sinh hoc,
Makapuno, MBDF

Keywords:
Biodiesel, Makapuno,
MBDF

ABSTRACT

This work considered the use of Makapuno (also known as Macapuno) in
the Mekong River Delta for the synthesis of renewable and environmentally
friendly biodiesel fuel as an alternative to conventional diesel fuel. For
this purpose, biodiesel was prepared from Makapuno through
transesterification reaction by using 100 g Makapuno oil, 20% methanol
(wt % with respect to Makapuno 0il), 1% potassium hydroxide catalyst at
temperature condition of 60°C, reaction time of 2 hours and agitation speed
of 500 rpm (revolutions per minute). The experiment was carried out for
three times and the average result was evaluated. The highest yield was
Sfound to be 86.5%. Moreover, the physicochemical properties of Makapuno
oil as well as Makapuno biodiesel (MBDF) were evaluated by
determination of important properties such as kinematic viscosity at 40°C,
acid value and fatty acid profile. The results showed that MBDF exhibited
fuel properties within the limits prescribed by the latest American
Standards for Testing Material (ASTM), European standards (EN) and
Japanese Industrial Standards. Gas Chromatography Mass Spectrometry
(GC-MS) analytical result showed that methyl laurate (C12:0) and methyl
myristrate (C14:0) were the two major components of MBDF. These
obtained results demonstrated the potential of Makapuno as good feedstock
for biodiesel production in the Mekong River Delta.

TOM TAT

Viéc sir dung dira sdp tai ving Pong bang séng Ciru Long (PBSCL) dé tong
hop dau diesel sinh hoc, mot logi nhién liéu than thién véi méi truong da
duwoc thuc hién trong nghién ciru nay. Pé dat dwoc muc tiéu da dé ra, dau
diesel sinh hoc tir dau diva sap dwoc tong hop théng qua phdn ing
transester héa 100 gam dau dira sdp, 20% methanol (so véi khéi hrong
dau), 1% potassium hydroxide (so véi khoi lwong dau), trong 2 gic thuc
hién phan iing véi toc dd khudy trén 500 rpm tai nhiét do 60°C. Thi nghiém
dwoc thue hién ba lan va ldy két qua trung binh. Hiéu sudt phan img
transester hoa dat duoc kha cao khoang 86.5%. Bén canh do, nhirng tinh
chdt héa Iy cia dau dira sép ciing nhw MBDF di dwoc danh gid thong qua
viéc xac dinh dé nhot dong hoc tai 40°C va chi $6 acid. Hai dai luong nay
déu dat dwoc yéu cau ciia cdc tiéu chudn hién hanh ASTM, EN, JIS. Két qua
phadn tich GC-MS cho thay, methyl laurate (C12:0) va methyl myristrate
(C14:0) la hai thanh phan chinh ciia dau diesel sinh hoc tong hop tir dau
dira sdp. Tir két qua nay cho thdy, dira sap tai vung DBSCL ciing la nguon
nguyén liéu thich hop cé thé xem xét dé san xudt dau diesel sinh hoc.
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1 PAT VAN BE

Viéc st dung nguén nguyén liéu hoa thach 1a
nguyén nhan gy ra hiéu ing nha kinh, bién ddi khi
hau toan cau. Chinh vi vay viéc tim ra nguﬁ)n
nguyén li€u than thién moi trudng dé thay thé cho
ngudn nguyén liéu truyén thong 1a didu hét sirc can
thiét. Biodiesel da dugc chimg minh 1a mot trong
nhing ngudn nhién liéu ¢ thé thay thé nhién liéu
hoa thach.

Dira sap ¢6 xuét x{r tir Philippines va co tén
khoa hoc Makapuno (hay Macapuno), 1a m¢t dang
dot bién cua dira thuong Cocos nucifera. O Viét
Nam, dira sap duoc trong chu yéu tai huyén Céau
K¢, tinh Tra Vinh. Ning suit dira sap tai huyén
Cﬁu K¢ binh quan 12-24 tréi/ciy/ndm (Tran Pham
Thanh Giang, 2012).

Dura sap c6 gia tri dinh dudng cao nén da co
nhiéu cong trinh nghién ctru st dung dira sap lam
thyc pham, dugc pham, my pham. Tuy nhién, hau
nhu chwa c6 thong tin vé nghién ciru tong hop dau
diesel sinh hoc tir diu dira sap Viét Nam.

Bai bao nay trinh bay cac két qua vé (1) Tong
hop MBDF theo phuong phap khudy tir gia nhiét,
sir dung xiic tac base (KOH) (2) Panh gia mot sb
tinh chat hoa — 1y ctia dau dira sap va MBDF.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

Dira sap nguyén liéu duoc mua tai huyén Cau
K¢, tinh Tra Vinh.

Hoa chét chinh ding trong téng hop va phan
tich bao gom KOH (Merck), methanol (Merck),
hexane (Merck).

2.2 Phwong phap nghién ctru
2.2.1 Ly trich dau dira sap

Tan nhuyén phan sap dira sau d6 phoi ning
(khoang 2 ngay) cho dén khi phan sap dira kho va
¢6 mau vang vom. Can 30 gam com dua sap sau
khi dugc lam khé dudi anh sang ty nhién va cho
vao mot tii vai hinh try, sau d6 dat vao trong than
hé thong ly trich Soxhlet voi dung moi hexane. Sau
khi ly trich, hexane dwoc tach ra khoi dau dira sap
bang hé thong c6 quay. Ham luong dau trong com
dura sap 1a 60%.

2.2.2  Phwong phap tong hop MBDF

Vi chi sb acid cua dau dira sap kha nho (3.5
mgKOH/g) nén biodiesel tir dau dira sap dugc tong
hop bang phuong phap khudy tir gia nhiét sir dung
xuc tac base (KOH), qua mot giai doan nhu
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phuong phap téng hop biodiesel tir m& ca Tra, c4
Basa (Nguyen Van Dat, 2009). Qua trinh tong hop
dugc tién hanh nhu sau: can lugng methanol can
thiét cho vao binh tam giac 250 mL ri cho vao d6
xuc tac base (KOH) dé tao dung dich KOH trong
methanol, diu duoc cin va cho vao binh phan tmg,
sau do, dat 1én may khudy tir, diéu chinh nhiét d¢
can thiét. Rét tir tir dung dich KOH trong methanol
vao binh phan tng trén, khudy hdn hop phan tmg
va theo doi qué trinh phan tng. Sau khi phan tng
xong, hdn hop phan tmg dugc dé 6n dinh trong
phéu chiét va tach 16p. San phdm biodiesel duoc
tinh ché bang cach rira nhiéu ldn véi nudc dm
nham loai bé xuc tic, methanol va cudi cing lam
khan bang Na,SOs.

Dua vao két qua phan tich thanh phan tinh dwoc

M spor = il trong d6, M;: khdi lugng phén

i

tir methyl ester; m;: phan trim khoi luong methyl
ester. T do, tinh dwgc hiu suat tong hop
biodiesel. Hi¢u suat phan ung (ki hi€éu Huspr) dugc

m e
—L %100, vo1

mr

tinh theo cong thie saw: =

m =M wpor X 37 diu-

2.2.3 Xac dinh do nhot dong hoc tai 40°C va
chi so acid

D6 nh6t dong hoc (mm?/s) dugc xac dinh &
40°C, bang cach do thoi gian dé mot thé tich chat
long xac dinh chdy qua mdt mao quan thdy tinh
duéi tac dung cta trong luc. Trong nghién ctru nay,
thiét bi do do nhét Viscosity Measuring unit
ViscoClock (Schott Instrument) c6 ché d6 tu dong
hién thi thoi gian dugc st dung dé xac dinh do
nhét dong hoc cua dau dira sap va MBDF. Do nhét
dong hoc 1a két qua tinh duoc tir thoi gian chay va
hang s6 tuong g ciia nhdt ké Ostwald.

Chi sb acid cia dau nguyén li€u cing nhu
biodiesel dugce xac dinh bang phuong phap chuén
do thé tich.

2.24  Phan tich thanh phan acid béo ciia MBDF

San pham MBDF dugc phan tich thanh phan
hoéa hoc tai phong thi nghiém Hoéa Sinh thudc B9
modn Hoéa hoc, Khoa Khoa hoc Tu nhién — Truong
Pai hoc Can Tho bang sic ky khi ghép khdi phod
GC-MS (Thermo scientific) voi cdt TG-SQC GC
column 15mx0.25mmx0.25um. Khi mang la He
v6i te @6 dong 1.2 mL/phat. Chuong trinh nhiét
d6 duoc st dung nhu sau: nhiét do dau 60°C, tdc
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do gia nhiét 10°C/phut dén 260°C va gilr tai nhiét
d6 d6 1 phat.

3 KET QUA VA THAO LUAN
3.1 Téng hop MBDF

Do déu dira sap c6 chi sb acid thip (AV = 3.5
mg KOH/g) nén qua trinh téng hop MBDF chi tién
hanh mot giai doan khong can phai qua giai doan
xu ly lam ha chi s6 acid. Phan Ung tong hop
MBDF dugc nghién ctu voi cac diéu kién thi
nghiém nhu sau: nhiét do (60°C), téc do khudy
(500 vong/phut), thoi gian (2 gid), khdi luong
methanol (20% khoi lugng dau), khéi luong KOH
1% kh01 luong dau). Két qua nghién ctru cho thay
hiéu suét tong hop MBDF dat 86.5%.

3.2 Nhirng tinh chit héa Iy ciia diu dira sip
va MBDF

. Chi sb acid va do6 nhét dong hoc ¢ 40°C cua
dau dura sap dugc trinh bay trong Bang 1.

Bang 1: Tinh chit héa 1y ciia du dira sap

Tinh chat héa Dau Daudira  Dau
ly dira sap thwong diesel
Chi s6 acid, mg | )

KOH/g 3.50D 20.00% -
Do nhot dong

hoc ¢ 40°C, 24.05Y 29.46% 3.00
mm?/s

D Thyc nghiém 2 Bui Thi Buu Hue et al., 2010 ¥
Nguyen Van Dat, 2010
Dau dira : Coconut oil
Dau dira sap  : Makapuno oil

D6 nhdt dong hoc phy thude vao nhidu yéu tb
trong d6 thanh phan hoa hoc, thoi gian va cach bao
quan 1a anh huong dang ké. Tur két qua trén cho
théy, do nhot dong hoc & 40°C cua dau dura sap nho
hon mét it so v&i dau dira. Sy khac nhau nay c6 thé
do (1) su khac nhau vé thanh phan hoa hoc — thanh
phan héa hoc cta dau chira cang nhiéu triester cua
cac acid béo no thi d nhdt cang cao, (2) thoi gian
va cach bao quan dau — thoi gian bao quan cang lau
cling nhu dau cang tiép xuc nhiéu voi nhimng tac
nhan 1am ting qua trinh oxi héa (tiép xuc véi
khong khi, bdo quan & nhiét d cao,...) thi s& lam
tang do nhot boi vi khi dau bi oxi hoa s& xay ra
phan tmg két hop giita cac gdc tu do tao thanh cac
san phim polimer hoa lam ting d6 nhét. PO nhat
dong hoc & 40°C cua dau dura sap hay dau dira
thudng déu cao hon diesel khoang 810 1n so v&i
dau diesel nén khéng thé dung chung ¢ dang
nguyén chat cho dong co diesel ma phai lam giam
d6 nhat cua chung trudce khi dua vao dong co lam
nhién liéu. Trong nghién ctru nay, qua trinh
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transester hoa xuc tac base duogc st dung dé 1am
giam d6 nhot cua dau dira sap. Ngoai ra, chi sb
acid cia dau dira sap kha nho nén chi can tién
hanh phan Gng transester hda qua mdt giai doan,
nghia 14 khong can qua giai doan lam ha chi s6
acid (dau dira thuong trong nghién ctru cta Bui
Thi Buu Hue va ctv ¢6 chi s6 acid rét cao diéu nay
¢6 thé do thoi gian ton trir dau qua lau).

Bang 2: Tinh chét héa Iy cia MBDF

Tinh chét héa Iy MBDFY CME?
Chi s6 acid, mg KOH/g 0.31 0.29
Do nhot dong hoc & 419 312

40°C, mm?/s

D Thye nghiém, ¥ Nguyen Van Dat, 2010

Chi 56 acid, mg KOH/g ~ : ASTM (0.5 max.), EN (0.5
max.), JIS (0.5 max.)

D6 nhét dong hoc ¢ 40°C, mm?/s
(3.5-5.0), JIS (3.5-5.0)

CME - Coconut Methyl Esters (dau diesel sinh hoc
téng hop tir dau dira thirong)

: ASTM (1.9-5.0), EN

ASTM : American Society for Testing and Materials
EN : European Committee for Standardization
JIS : Japanese Industrial Standard

Tir két qua & Bang 2 cho thiy, chi s6 acid va do
nhét dong hoc & 40°C cua MBDF déu nam trong
gidi han cua cac tiéu chuén hién hanh vé kiém soat
chét luong cta du diesel sinh hoc va gia tri cua
nhitng dai luong nay ciing gan véi gia tri cua
biodiesel tir diu dira thuong.

3.3 Thanh phén acid béo ciia MBDF

Két qua phan tich GC-MS cho thdy thanh phan
acid béo cia MBDF chu yéu tir C8 dén C18. Thanh
phan C12:0 chiém nhiéu nhét (34.95%) tiép dén l1a
C14:0 (22.52%). Téng ham lugng cla cac ester no
chiém 90.96%, trong khi d6, ham lugng ester cua
acid béo chua no C18:1 chi chiém mot phan nho
9.04%. So sanh v&i két qua nghién ctru ctia Bui Thi
Buu Hue (2010) thi thiy ring ham luong céc acid
béo cuia dira sap gan giéng v6i dira thudng ma tac
gia dd phan tich (C12:0) chiém nhiéu nhat
(38.61%) tiép dén 1a C14:0 (19.81%). Téng ham
luong ciia cac ester no chiém 85.68% va C18:1 chi
chiém mot phan nho (10.45%).

Do ham lugng methyl ester cua acid béo no
chiém ham luong 16n nén MBDF s& c6 nhiing
thuan loi va bt loi nhat dinh. Thudn lgi— MBDF s&
¢4 d bén oxi héa cao, day 1a mot tinh chét rat quan
trong ddi vei dong co diesel, ddc biét la viéc su
dung loai nhién liéu nay ¢ nhling ving c6 nhiét do
trung binh cao nhu & nudc ta. Bat lpi — MBDF s&
¢6 nhiét do dong dic cao diéu nay s& gay nhiéu bét
lgi cho viéc stir dung loai nhién li€u nay ¢ cac viung
¢6 khi hau lanh, nhiét d6 trung binh thap.
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Biodiesel from Makapuno coconut oil
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Hinh 1: San phim phén rng cia diu dira sap va methanol

Bang 3: Thanh phan acid béo chinh ciia MBDF
va CME, %

¥4 C: $§ C=C (Cx:n) Thanh phan (%)
MBDF" CME?
C8:0 6.13 562
(b) C10:0 9.14 519
(c) C12:0 3495 3861
(d) C14:0 2252 19.81
(e) C16:0 14.11  12.65
(H) C18:0 411  3.54
(g) C20:0 - 013
(h) C22:0 _ 0.04
(1) C24:0 — 0.09
DY (acid bio hoa) 90.96  85.68
(k) C18:1 9.04 10.45
DY (acid chira mot lién két
c=C) 9.04 10.45
(1) C18:2 - 320
(V3 (acid chira nhiéu lién két 390
C=C) :

D Thyc nghiém 2 Bui Thi Buu Hue et al., 2010

D C8:0 methyl caprylate, C10:0 methyl caprate, C12:0
methyl laurate, C14.0 methyl myristrate, C16: 0
meythylpalmitate, C18:0 methyl stearate, C18:1 methyl
oleate, C18:2 methyl linoleate, C22:0
methyldocosanoate, C24:0 methyltetracosanoate

@ Stacid bao hoa) = C8:0 + C10:0+ CI12:0 + C14:0
+ C16:0 + C18:0 + C20:0 + C22:0 + C24:0

@ 3vacid chiva mét lién két C=C) = C18:1

@) Xacid chira nhiéu lién két C=C) = C18:2

4 KET LUAN
D ly trich dwoc dau dira sap tir com dira sap

bang phwong phap chiét Soxhlet voi ham luong
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diu khoang 60% khdi lwong com dira sap. Bén
canh d6, nghién ctru ciing da tong hop duoc MBDF
v6i higu suit 86.5% bang phuong phap khudy tir
gia nhiét. Két qua phan tich thanh phan acid béo
cho thdy nhiing thanh phin acid béo c6 trong
MBDF tuong tw véi thanh phan acid béo ctia CME.
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