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NHIEN LI EU BIODIESEL T U' DAU HAT JATROPHA: T ONG HQP VA DPANH GIA
PHAT TH Al TREN PONG CO DIESEL

Tén Nir Thanh Phwong, Lé Viét Hai, T6 Thi Hién
Truong bai hoc Khoa lvc Ty nhién,PHQG-HCM

TOM TAT: Quy trinh 6ng hpp nhién léu sinh ke (Biodiesel fuel- BDF):t diu hat Jatropha
duoc thec hién bing phrong phap nhit tac chit methanol, xtc tdc KOkt quy mé phong thi ngé.
Hat Jatrophadiroc ép diu hing phrong phap o hoc. Két qui thi nghém cho tldy BDF duoc tong hop
V6i cac diéu kien wi wu nhe sau: hamdong xac tac KOH 1a 2.25% Kkhluwong diu, t 1¢ mol diu va
methanol & 1:64i 55°C trong 45 phutPo phat thii cia hon hop BDF r diu Jatropha va du DO trén
déng o diesels diéu kien khong &i nhan thay: phat thii khi CO, CQ, SQ, CH, giam khi tté tich BDF

tang trong bn hpp nhién léu. Trong khidd, ham irong khi NO va N@tang.

Tur khéa: biodiesel, Jatropha curcas.L, phatitttia biodiesel

1. GIOI THI EU

Biodiesel hay con @ la “diesel sinh hc”
(viét tat 1a BDF) la nliing monoalkil éa cac
axit béo thudugc tr diu thyc vat haic md
dong at. “Bio” chi ngwn goc sinh hc cia
nhién [éu nay, con “diesel” noi I1én congudg
cia no la & dung lam nhién Bu chodong o
diesel™.

Thanh phn o ban ocia BDF 14 céc

triglycerid aia glycerol va cac acid béo. Cac

triglycerid c6 céng thc chung nkx sau:

CH,OCOR;

CHOCOR,

CH,OCORg
R; R, R; la cac gc hydrocarbon ia cac
acid béo
Ngoai thanh pin chinh 1a céc triglycerid va

cac acid béout do, trong du m& chra xi ly

con chira cac kp chit cia phospho,uu huynh
va nréc...

Nhién ligu BDF c¢6 t& duoc diéu ch theo
nhiégu phrong phap khac nhau ahphrong
phap 4dy nong, plrong phap pha lodng
phuong phap transester héa.... Trodf phin
ing transester hoéa lard chon ti vu do qua
trinh phin ang trong dbi don gian va ko ra én
phim ester c6 tinh ¢ vat ly gin gibng diu
DO.

Phan ing transester hoa 1a phan tng thay thé
mdt phan tu rugu tir ester bdi mdt phan tir ruou
khéc tao ra san pham la ba ester cua acid béo

va mot glycerol. Day la phan ung thuan nghich.

Trang 75



Science & Technology Development, Vol 14, No.M4- 2011

H,C — OCOR H,C— OH ROCOR

HC- OCOR + 3ROH —= H(|3—OH + ROCOR, (1:1)

Hzé—ocoa H2C| — OH ROCOR;
Triglycerid Alcol Glycerol Cantkyl ester

Hinh 1. Phan ang ester héaal thyc vat, m& dong vat ndi chung

Nhiing yéu té anh hudng dén phan ung la
nhiét do phan tng, ty 1& mol alcol/dau, xtic tac,
ham lugng xuc tac, thoi gian phan tng, toc do
khudy... Cac alcol thuong dung trong phan (g
transester 1la methanol, ethanol...trong d6
methanol thich hgp cho phan ung transester
hoéa hon.

O Viét Nam, BDFduoc diéu ché tir nhiéu
nguyén lgu khac nhau nhma cé basa, &l hat
bong i, diu my d4 qua & dung, diu hat
Jatropha..Cay Jatropha la loai thuc vat than
¢6, c6 ngudn gbe Trung M¥; & Viét Nam, tén
théng throng aia cay Jatropha la cajiu me,
dau coc rao, dau lai, vongdau ngé... Theadé
an “Nghién &u, phéat tén va s dung sin
phim cay Gc rao (Jatropha curcas Lo)Viét
Nam giai doan 2008-2015 vaam nhin dén

2025 thi du hat cay Jatropha Curcas.L la

ngwn nguyén ku tiém ning Hng hyp BDF .

Tuy nhién, i Viét Nam vic tng hop vadanh
gia phat thi khi cia BDF ir diu hat Jatropha
van chra dugc quan tamddng mic. Nghién

ctru nay trinh bay 6t s két qua vé tong hyp

Bang 1: Thanh phan axit béo trong diu hat Jatropha

va danh gia phat ti cua BDF tr diu hat
Jatropha vadn hop cia né i nhién ligu dau
DO trén may phéttién dong a dieseld didu
kién khodng 4i.
2. THUC NGHIEM

Tién hanh ko séat éng hyp BDF tr diu hat
Jatropha #ng phrong phap nlt, tac clat
methanol, xdc tic KOH theo caéwts anh
huong dén hiéu stit phan ting. o chuyén hoa
ctia phin tng dugc danh gia Bng phrong phéap
sic ky ban mong; tién hanhdo phat thi cua
hén hop BDF va du DO trén may phédién
dong @ dieseld diéu kién khong 4i.

2.1. Nguyén [gu

Cay Jatropha éing ¢ tinh Binh Thidn dugc
thu hai fat boi cong ty TNHH Thanh Boi. Hat
Jatropha dugc ép lay dau bé“mg may ép dau. Sau
do dé léng, loc loai bo cac tap chét, can ba thu
dugc dau tho Jatropha va kho dau. Kho dau
duge xtr Iy 1am phan bon. Dau Jatropha duoc
phan tich cac thanh phan héa hoc va tién hanh

téng hyp BDF.

4

Tén axit Cong thirc hoa hoc Ti 1€ (%)
Palmitic CH(CH,),COOH 19.5+0.8
Stearic CH(CH,):¢COOH 6.8+0.6
Oleic CH;(CH,)7CH=CH(CH,),COOH 41.3+1.5
Linoleic CH;(CH,),CH=CH-CH-CH=CH(CH,);COOH 31.4+1.2
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Axit béo no

26.3

Axit béo khong no

72.7

Béng 2. Mot s6 chi tiéu hoa 1y ciia ddu hat Jatropha®!

Chi tiéu Thoéng so
Mau sac Vang nhat
Axit béo tu do (mg/g) 1.76 £0.10
Chi so axit (mg KOH/qg) 35+0.1
Chi s6 xa phong (mg KOH/g) 198.85 +1.40
Chi s6 Iod ( mg I/g) 105.2 +0.7
Ty trong (25°C) 0.919
Do nhot (30°C) cSt 17.1

2.2. Quy trinh diéu ché BDF

Déu hat Jatropha duoc tron véi hon hop
methanol va xtic tic KOH (dd duoc khudy tir
khoang 5-10 phat). Thuc hién phan tng
transester hoa theo cac yéu td anh huong dén
phan tng nhu ham lugng xuc tic KOH, ti 1¢
mol déu/methanol, nhiét d§ va thoi gian phan
{ng. Sau phan g hdn hop duogc ling qua dém

va tach thanh 2 pha. Pha trén la BDF, pha &

dudi 1a glyxerin. Tach pha BDF chay sic ky
ban mong dé xac dinh d¢ chuyén hoa ciia phan
{mg. Sau d6, rira BDF bang nudc 4m (khoang
70°C) dé loai bo tap chat va lam khan bing
mudi Na,SO, dugc BDF tinh khiét. Can san
phim BDF tinh khiét va tinh hiéu sut phan
tmg. Do tinh khiét cia $in prim BDF duoc
phan tich Bng phrong phap GC-MS.
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Hat Jatropha
4
May ép dau > Khoé dau > Phén bon
- ¥ Y Thirc an gia
Dau hat Jatropha > Khir doc > stic
4
ROH + KOH .| Phan (ng trans ester | Glycerol thé
Khuay tir 5-10phut g hoa g
4 A 4
Biodiesel tho Tinh ché

A 4
Bé rira (nu6c 4m 70°C, NaCl)

l

Biodiesel sach

\ 4
Glycerol tinh khét

A 4

bong co diesel

Hinh 2: Quy trinh tong hyp BDF tir dau hat Jatropha.
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2.3. M6 hinh do phat thii cia hén hep
BDF tir diu Jatropha va dau DO trén dgng
co diesel

Phji tron BDF va du DO ¢ céc § 1&: 0%,
5%, 10%, 15%, 20%, 25%, 50% va 10a%gc

nhién lgu BO, B5, B10, B15, B20, B50, B100.

May phatdién dong a diesel (TYD2200BE)
chay bing cac lai nhién lidu nayo didu kién
khéng #i. Phét thi cia cac nhién éu nay (khi
CO, CQ, SO, NO, NO,, GH,) dugc do hing

may Testo 360- model D9849 Lenzkirdxic
trén ptin mém ty dong Testo 360 & thoi gian
do khi 1a 5 giay/4n. Thyi gian thr nghiém la
10 phatDo 1ap lai cua thr nghiém 3 An.

May Testo 360- model D9849 Lenzkirch,
Puc hat dong dra tréndau do ma cacdién
cuc. Khi CO, NO, N@, SG trong khi thi
dugc do theo nguyén lyi@ diu do 3dién arc.
Khi CO, dugc do bing dau do ng ngai. Hop
chit C,H, dugcdo bing dau do tin héu nhigt.

Béang 3Tinh cHit héa ly @ia diu DO, BDF nguyén ¢t va cac k phdi tron !

Tinh chat DO B5 B20 B100
Diém chip chay,’C 55 min® 55 min 100 min 130 min
Ham lrong este, % kbi luong - - - 96.5 min
Nhiét do chung cit °C, 90% tl¢ tich 360 ma% 360 max 338 max 360 max
Nudc va én, % tke tich 0.020 max 0.020 max 0.050 max 0.050 max
Do nhét dong hyc tai
40°C. mntls 2-45 2-45 1.9-6.0 1.9-6.0
Tinh nkon, um - - 460 max -
Ham krong tro, % kidi luvong 0.01 max 0.01 max 0.01 max -
Tro sulphat, % kbi lugng - . 0.020 max 0.020 max
Tri sb xetan 46 min 46 min 46 min 47 min
Tri s0 axit, mg KOH/g - - 0.80 max 0.50 max
Do on dinh 6xy hoa, ¢i 110°C, giv - - 6 min 6 min
Glycerol tr do, % kbi lwong - - 0.020 max 0.020 max
Glycerol 6ng, % klbi luong - - 0.240 max 0.240 max
Phospho, % kbi lugng . . 0.001 max 0.001 max
Cin cacbon 100% fu, % khbi
lwong 0.30 max 0.30 max 0.05 max 0.05 ma
Ty trong 15C, kg/nt 820 - 860 820 - 860 - 860 - 900
Nhiét tri, MJ/kg 45.7 min 45.7 min
Ham krgng leu huynh, % ki luong 0.050 -0.250| 0.05-0.25 0.0015 max 0.05 max

max max

((1) min: gia tj nhé nhat, (2) max: gia tf lén nhat)
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3. KET QUA VA THAO LUAN

3.1 Anh huéng cia cac Yu té dén higu
Sut phan @ng tong hop BDF

3.1.1.Anh hwéng aia ham keng xic tac
KOH

Diau 125 1.75 2

225 2.

Hinh 3: Ban sic ky danh giad chuyén hoa aa
phan ang ©ng hyp BDF theo hamulgng KOH.

Két qua chay sic ky ban mong cho thy, tai
ham rong KOH 1tr 0.5-1.25% khi luong diu
vét este nd, vét dau dam ching © do chuyén
hoéa @a phin ung thip. Mic khac, Bn hop sin
pham tach pha lau (2 ngay) did khéng thu
hdi dwgc pha BDF. B ham kong KOH tr
1.5-2.75% Kkhi luong diu, Hn hop sin phim
tach pha nhanh (10 phat), shsic ky kan
mong pha BDF cho #y vét dau moy dan, vét
estedam ching © d6 chuyén hoa @a phin ting
tang theo hamugng xdc tac KOH. Tuy nhién,
& ham lrong KOH 1.5% ki luong diu hiéu
Ssuat phan ung 1a cao nfit nhung quan satn
sic ky thi &t diu con rd citng © d6 chuyén

Tién hanh chéi thi nghiém véi ham kong
xtc tAc KOH thayddi 0.5-2.75% kWi luong
diu v6i cacdiéu kién thi nghém khacduoc o6
dinh (khi lugng diu 30g, § 16 Mol Nyyveon
=1:6 i 55°C trong 60 phut).

Hiéu suétphan wng (%)

a0
85{
80
75 \ 0
70 \\
65

60 r . r 1 . .

15 175 2 225 25 275 3
Hém lwong KOH (% khéi lwong d'éiu)

Hinh 4: Sy thayddi hiéu suit phin tng ©ng hop BDF

theo hamiong xdc tac KOH.

héa @a phin ang chra hoan toanO ham
lwong KOH tir 1.75- 2.25%, I§u suit phan ang
tang vadat cuc dai ¢ 2.25% kidi lwong diu. O
ham kong KOH tr 2.5%-2.75% kbi lugng
dau, hiéu suit phan atng gim (Hinh 3, 4). Do
d6, ham trong KOH i wu cia phin ung la
2.25% kldi lugng diu.

3.1.2. Anh hwéng aia t ¢ mol
dau/methanol

Tién hanh thi ngleim véi ty I¢ mol thayddi
tir 1:3 dén 1:9, caadiéu kién thi nghém khac
dugc b dinh (khbi lwong diu 30g, hamuong
KOH 2.25% kibi lvong diu tai 55°C trong 60
pht).
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Diau 1:3 14 15 16 1.7 18 1:

Hiéu suét phan ing (%)

76
74 /‘\

72

68 \\

66

64 \

62 T I 1
1:04 106 1:07 1:09

Ty 1€ mol dau/metanol

Hinh 5: Ban sic ky danh giad chuyén hoa aa
phan ung theo § I¢ mol dau/ methanol.

O ty 1é mol diu/methanol 1:3 va 1:45m hop
san phim khéng tach pha.ty 16 mol 1:5dén
1:9 sau phin ung hién twgng tach pha glyxerin
va pha BDF nhanh (kliag 10 phat), khi chy
sic ky bin mong nhin thiy vét diu mo dan, vét
BDF dam dan. Piéu nay cling © do6 chuyén
hdéa dia phin (tng &ing. Tai ty 1é mol 1:5 va 1:6
hiéu suit phan tng ting, cao nht 1A ¢ ty 1é 1:6
(dat 73.6%) (Hinh 5, 6). {F ty 1& mol diu/
methanol 1:7dén 1:9 héu suit phan tng gm
(dat khoang 65%- 71%). Hin trong naydugc
giai thich nhr sau Bu lrong methanoling, o
nhét cia ke phan ang giam, diéu nay gidp ing
sd lan va chim aia cac phanit trong té tang.

Hinh 6: Sy thayddi higu suit phan tng theo ¥ 1& mol

dau/methanol.

Tuy nhién, 8u ty 1& nay qué cao thigsanh
huéng dén dén qua trinh phan tach glyxerin ra
khoi hdn hop phin eng bing luc trong trong
do d6 lam ki6i lwong pha BDF @ng nhr hiéu
suat phan tng giam. Nhr vay, ty 1& mol ©i wu
cua diu/methanol la 1:6.

3.1.3.4nh hwéng aia nhiét dg phdan ing

Tién hanh chéi thi nghém voi nhiét do
phan ¢ng ting tir nhiét do 35°C dén 65°C, cac
diéu kién phin ttng khacduoc ¢ dinh (khbi
lwong diu 30g ham Lrong xdc tac KOH 2.25%
khdi luong diu, ty 1& mol diu/methanol 1:6,
thoi gian ptn ang 60 phut).
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Vét BDF

Diau 35 45 50 55 60 %5

Hiéu sut phan ing (%)

77
76
75
74
73
72
71
70
69
638

35 40 45 50 55

Nhiétd§ phan ing (dé C)

60 65

Hinh 7. Ban sic ky danh giado chuyén héa ca
phan ng theo nhit d6.

Khi ting nhit do tir 35°C dén 60°C hi¢u suit
phan ting thaydéi dang K. Hiéu suit phan ang
6n dinh trong khang 35°C dén 45'C (khaing
74%). Tép tuc ting nhit d6 (45 °C dén 55°C)
hiéu suit phan ung ting vadat cuc dai ¢ 55°C.
O nhiét d6 cao lon 55°C hiéu suit phan tng
giam (Hinh 7, 8).

Vét BDF

Hinh 9: Ban sic ky danh giad chuyén hoa
cua phin ung ng hyp BDF theo thi gian
(5phatéiém).

Hinh 8. Sir thayddi hiéu suit phan ing theo nhit d6 phan ing.

3.1.4.4Anh huéng aia thei gian phin iing

Tién hanh chéi thi nghiém voi thoi gian
phan &g ting tr 30 phuatdén 90 phat, cadiéu
kién phin ttng khacduoc ¢ dinh (khbi luong
dau 30g ham lrong xdc tac KOH 2.25% K
lwong diu, ty 1&6 mol diu/methanol 1:6, nkt do
phan tng 55C).

Hiéu suft phaning (%)

76

75.5
75 l

745 f==

74

738

72

725 T

72 T T T T T T

30 40 S0 60 70 80 90

Th&i gian phan ing (phit)

Hinh 10: S thayddi hiéu suit phan tng theo thi gian phin
ung.
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Két qua khio satanh hrong aia thyi gian
phan tng lén héu suit phan ang cho tiy phin
(tng dat d6 chuyén héa 75% sau kiag 30
phat. Tép tuc ting thyi gian phin ¢ng, hiu
Suit phan wng ting va plan tng dat do chuyén
héa cao nfit ¢ thoi gian 45 phit. Sadd kéo
dai thyi gian phin tng (Ion hon 45phat) s
chuyén hoéa céc cit ting lam gim hi¢u st
phan ng (Hinh 9, 10).

60

407 -0
30 -

Ty lé giam (%)

20

10 4

B0 B5 BLO BIS B20 B25 BSO BLOO

Nhién liéu thit nghiem

Hinh 11.Ty I¢ giam (%) phét thi khi CH,, CO, SQ

caa nhién leu B5, B10, B15, B20, B25, B50, B100 so

véi nhién léu BO (diu DO)

Ty Ié giam phéat thi khi CO, SQ, hop chit
CHy ty Ié thuan véi ty I1¢ BDF trong fn hop
nhién léu, diéu nay duoc giai thich dra vao
thanh pln ciu tao cia BDF \6i cau trdc phan
tr chra nhéu oxy (oxy chém 10-11% ki
lugng phén & BDF),
hydrocacbon thm va kru huynh. So i dau
DO, nhién [gu B20 gim 34% phat thi khi
CO, nhién lgu B100 gim 41% phat thi khi
CO; nhién Igu B20 c6 phat thi khi SO, giam
khoang 53%, nhién &u B100 c6 phéat th khi
SO, giam khaing 69%; phat ti C,H, giam

khdong clra céac

50 . —4— CxHy

3.1.5.panh gia phat thii ciia nhién ligu BO,
B5, B10, B15, B20, B25, B50, B100

Khi ty 1¢ BDF ting trong 1n hop nhién [gu
v6i dau DO thi phét thi khi CO, SQ va hyp
chat C(Hy giam, ngroc lai ndng do cac khi NO,
NO, va CQting (Hinh 11, 12).

60
50 +

0 4
40 —4=102

30 1
=+=N0

Ty lé tang (%)

20

=—-C02
10 1

B0 BS Bl0 B15 B20 B25 BS0 BlOO

Nhien Lieu thit nghiem

Hinh 12Ty I¢ ting (%) rong do khi NO, NQ, CO; ciia
nhién liéu B5, B10, B15, B20, B25, B50, B100 sti v
diu DO.

37% & nhién léu B20 cd, gim 47% ¢ nhién
liéu B10O.

Nhién liéu biodiesel ¢i ciu trGc phan it
chira nhéu oxy dodé qua trinh chayi@m BDF
dién ra hoan toan va 4sh” hon diu DO. Vi
vay, cac Bn hyp BDF Wi dau DO c6 phat thi
khi CQ, nhiéu hon diu DO (Hinh 12).So Wi
diu DO, nhién kBu B20 c6 phat ti khi CO;
taing 5%, nhién u B100 ting 8%. Tuy nhién,
phat thi khi CO, khi di vao khi quygn c6 thé
giam 78% thong vao chu trinh carbon BBE
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Phat thi khi NO, (gom khi NO va NQ) ting
khi thé tich BDF ting trong 16n hop nhién Igu,
cao nfit 14 ¢ B100. Do BDF c6 nghn gbc hiru
co (tir diu thre vat) trong phanit chia nguyén
tir nito nén khidbt chay #o nhiu khi NQ, hon
dau DO. So wi diu DO, nhién ku B20 cé
phat thi khi NO, ting khaing 37%, khi NO
tang khaing 50%; nhién §u B100 c6 phét th
khi NGO, tang 52%, khi NOting 57%.Tuy
nhién, mng do khi NOx c6 i giam xuéng khi
ap ding e thdng HOT EGR khi @n hanhdong
co 1,

4. KET LUAN

Pa ng hyp duoc BDF fr diu hat Jatrophay
quy md phong thi ngdin vsi cac tham & tdi
uu nhr sau: hamugng xac tdc KOH la 2,25%
khéi lugng diu, ti 16 mol diu/methanol 1a 1:6,
thoi gian phin ung la 45 phat, nldt ¢ phan
ing la 58C. Thyi gian tach pha 10- 15 phut.

Hiéu stit phan ang dat khaang 76%. Sn prim
€6 mau vang sang, trong.

bo phat thi coa nhién Igu BO, B5, B10,
B15, B20, B25, B250, B100 trén may pkié&n
dong @ diesel cho ty: khi ty |6 BDF ting
trong Bn hop nhién IBu v6i diu DO thi phéat
thai caa khi CO, S@va hp chit C,H, giam,
nguoc lai ndng d6 cac khi NONO, va CQ
tang. Piéu nayduoc giai thich do & hién dién
ctia OXxy va niv trong du tric phantt cia BDF
khién qua trinh chay i@ BDF dén ra hoan
toan va “ach” hon.

Céc Bn hop nhién lgu BDF déu chay tét

trén may phadién dong a diesel.

BIODIESEL FROM JATROPHA SEED OIL: SYNTHESIS AND EVA LUATE
EMISSION FROM BIODIESEL FUEL IN DIESEL ENGINE

Ton Nu Thanh Phuong, Le Viet Hai, To Thi Hien
University of Science, VNU-HCM

ASTRACT: This research focused on BDF production from Jategeed oil and evaluation of
its exhaust gas on the diesel engine in order twlpce and confirm the environmental benefit of BDF.
This report showed the results of research on BDé&dpction from Jatropha seed oil and engine
emissions from blend of diesel fuel and BDF froitnojzha oil. A maximum of 78% biodiesel yield was
found at 2.25%w/w catalyst KOH, the optimum molatiar of Jatropha oil to methanol of 1:6, at a
reaction temperature of 86 in 45 minutes.

The use of BDF blends in conventional diesel eng#salts in substantial reduction in emission

of hydrocarbon ¢H,, carbon monoxide CO and sulfates,S®hereas NQemission increases a little.
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The reason for reducing of&,, CO and S@emission and increasing N@mission with biodiesel

mixtures was mainly due to the presence of oxyg#meir molecular structure.
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