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1. PAT VAN PE

Hién nay, ngudn nhién liéu hda thach dang dan can kiét. Theo du doén, trit lvong dau thd trén
toan thé gigi chi co thé d4p wng nhu cau ning lwong trong vong vai chuc nam nira véi téc do ting
truong kinh té nhu hién nay [1]. Do d6, viéc nghién ciru tim kiém nhitng nguon nhién liéu thay
thé da va dang duoc tich cuc thuc hién [3,4]. Trong nhitng thap ky gan day, diu thuc vat duoc
quan tam nghién ciru 1am nhién lidu thay thé nhién lidu Diesel, duoc goi 1a Biodiesel hay diesel
sinh hoc [7]. Biodiesel laloai nhién li¢u dung cho dong co Diesel, dugc lam tur dau thyc vat hay
ester cua dau thuc vat, md dong vat, mg ca va sau d6 dugc pha tron véi diesel truyén thong [1].
Day 1a ngudn nhién liéu co thé tai tao duoc va ching ta hodn toan cé thé cha dong vé ngudn
nguyén liéu. Ngoai ra, khi sir dung dau thyc vat 1am nhién liéu, ching ta con cé kha nang gop
phan giai quyét mot sd van dé lién quan dén bién déi khi hau nhu hiéu tng nha kinh, hién tugng
mua axit, van dé khi thai va 6 nhiém méi truong do giao thdng van tai & cac thanh phd [on [1].
Hon nita, viéc sir dung dau thuc vat 1am nhién lidu s3 gop phan khai thac va tan dung céc san
pham ndng nghiép, thic day nén san xuat ndng nghiép vanén kinh té qudc gia

2NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Nguyén li¢éu chinh

Nguon nguyén ligu chinh duoc sir dung cho qua trinh chuyén héa nham thu Biodiesel trong
nghién ctru nay la Shortening da qua s dung va Methanol. Shortening la chat béo dang ban ran,
c6 céc tinh chat hod ly twong tu nhu dau thyc vat, md dong vat, md ca (xem Bang 1 vaBang 2).
Hién nay, Shortening dang duoc sir dung rong réi trong cac nha may san XUat mi an Ilen va ché

bién thuc pham & nudc ta Vi vay, day s lamot nguon nguyén li¢u quan trong dé san xuét nhién
li¢u Biodiesel tir c&c ngudn dau md d& qua st dung.

2.2.Phwong phép nghién cieu

Biodiesdl dugc san xuét theo phuong phap bién tinh héa hoc chat béo (Shortening). Quatrinh
dugc thyc hién thong qua phan ng chuyén methyl ester ha caa cac Triglyxerit c6 trong dau mo
thanh cac ester béo véi mach ngan hon (mach methyl ester) véi xdc tdc NaOH (xem hinh 1). Quy
trinh san xuat ndy ciing c6 thé &p dung cho viéc san xuét nhién li¢u Biodiesdl tir cAc loai dau md
khéc dang dugc sir dung ¢ nudc ta

3.KET QUA VA BAN LUAN

3.1. Khao sat nguyén ligu

Thanh phan acid béo caa mau nguyén lidu Shortening thai khao sét dwoc trinh bay trong Bang
1

Tir Bang 1 tathy rang thanh phan acid béo chu yéu c6 trong mau Shortening thai thugc loai
no do Shortening da dugc hydro hda mot phan truéc khi dua vao sir dung. Day lamot loi the cua
Shortening so véi cac loai dau khac vé tinh 6n dinh oxy héa cia san pham Biodiesdl.
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Hinh 1. So db téng hop nhién liéu Biodiesel tir Shortening phé thai

Bang 1.Thanh phan acid béo cia miu nguyén liéu Shortening phé thai

Chi tiéu kiém nghiém | Ponvitinh | Két qua Phwong phap
Thanh phan acid béo % ki GC-1SO/CD 5509:94
C12.0 0,26
C14.0 1,27
C15.0 0,07
C16:.0 56,93
Cl61 0,12
C17.0 0,13
C18.0 5,28
Ci18:1 28,93
C18:2 6,26
C18:3 0,08
C20:0 0,38
C20:1 0,15
C22:.0 0,07
Cc22:1 0,09
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Mot sd tinh chat héa ly cia mau Shortening phé thai duoc do tai truong Pai hoc Bach Khoa
Tp. H6 Chi Minh vatrinh bay trong Bang 2. Tir Bang 2, tathdy & 430C dau d4 bi van duc. Day la
mot dac diém riéng cua Shortening so Vi dau long. NO s¢ gy khd khan cho viéc cai thién do
nhét cua san pham methyl ester. Ngoai ra, diém van duc va diém chay cua shortening ciing rat
cao. Day ciing |a mot kho khan nita cho viéc khao sét céc diéu kién phan ung dé dat dugc diém
chay va diém van duc theo yéu cau ciaa san pham nhién liéu Biodiesel. Mt khéc, céc chi tiéu nhu
ty trong va luong can Carbon ciing cin phai dugc cai thién dé co thé phu hop véi muc dich 1am
nhién li¢u cho dong co Diesel. Trong nghién cau nay, quatrinh chuyén methyl ester hda duogc sir
dung nhu [a phuorng phap dé khic phuc nhirng nhugc diém néi trén cia Shortening phé thai. Mot
diém can luu y lachi sd acid ciamau Shortening khao sat twong déi thap cho thiy ham luong cac
acid béo tu do c6 trong Shortening khéng nhiéu va qué trinh chuyén methy! ester hda cé thé duoc
thuc hién tryc tiép véi xuc thc NaOH ma khdng can quagiai doan tién xu |y acid.

Bang 2. C4c chi tiéu hoaly cia Shortening phé thai

Tinh chiét Pon vi Shortening phé thai
Ty trong - 0,9208
Do nhét 40°C cSt (b6ng dic)
Chi sb acid mgK OH/g mau 1,8
Chi sb iod mgl,/100g mau 20,8
Diém chop chay °Cc 285
Diém van duc °c 43
Diém chay °c 35
Ham lwong nuée tt vét
Cin carbon %okl 0,31

3.2. Khao sit mgt sb yéu té6 anh hwéng dén phan éng chuyén methyl ester héa
Shortening phée thai

Theo t&c gia Phan Ngoc Anh [8], qué trinh chuyén Methyl ester héa s& thuan loi khi nhiét do
phan g tang, nhung khi nhiét d6 vugi qua 60°C thi higu suét thu Biodiesel lai bat dau giam do
bi gi¢i han bai nhiét d6 sdi caa Methanol. Vi vay, trong diéu kién thuc hién phan tng & &p suit
khi quyén, nhiét d6 phan ung téi wu cho qué trinh 1& 60°C [1, 6, 8]. Trong nghién citu ndy, nhiét
d6 phan ung sir dung 1a 60°C va céc yéu té co anh huong dén phan tng duoc khao sét bao gom
thoi gian phan ang, ty 1€ mol Shortening: Methanol, va ham lwong xUc tac.

3.2.1. Thei gian phdn #ng

Phan tng chuyén methyl ester héa duoc thuc hién ¢ 600C, ty I¢ mol Methanol: Shortening |a
6:1, ham lugng xUc tac NaOH [a 0,75% khoi lwgng Shortening. Két qua khdo sat hi¢u suat thu
Biodiesdl va do nhét & 400C ciia hon hop sin pham theo thoi gian phan tng dugc trinh bay trong
hinh 2.



Science & Technology Development, Vol 11, No.08 - 2008

89.5 5.12
A
89.0 / \ =+ 5.10
s 885 5.08 @
€ 880 ~ ~ =2
& ’ N + 506 &
3 87.5 /\\ <]
ol I 504 &
= 87.0
T \/
86.5 _— + 5.02
. ‘/
86.0 ‘ ‘ 5.00
30 60 20 120
Thoi gian phan wng (phuat)
‘ —e— Hiéu suit —a— P56 nhé’t‘

Hinh 2. Anh huong ciiathoi gian phan ang dén higu suit thu Biodiesel va do nhét & 40°C ciia san pham.

Tir hinh 2, ta thay rang thoi gian phan tng c6 anh huong dén hiéu suat thu Biodiesel. Trong
pham vi thoi gian khao sét tir 30 — 120 pht, hiéu suit ting theo thoi gian phan tng va dat gia tri
cao nhit & 90 phit. Khi thoi gian phan wng kéo dai trén 90 phdt thi hiéu suit lai hoi giam do
nhitng phan ang phu nhu xa phong héa hoic thay phan ester bt dau dién ra manh hon. Ngoai ra,
gia tri cia khoang do nhét san pham Biodiesel do duoc cho thiy san pham chira gan 100% la
methyl ester [1,6,8] va thoa man chi tiéu chit luong vé d6 nhét cia san phim Biodiesel B100
theo ASTM D6751[2].

3.2.2. Ty 1¢ mol Methanol: Shortening

Phan g chuyén methyl ester héa dugc thuc hi¢n ¢ 600C, thoi gian phan ung |a 90 pht,
ham lugng xUc tac NaOH 1a 0,75% khoi lugng Shortening. Két qua khao sat anh huong cuaty 1€
mol methanol: Shortening dén hiéu suat thu Biodiesel duoc trinh bay trong hinh 3.
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Hinh 3. Khéo sét anh husng cuaty 1¢ mol methanol: shortening dén higu suat thu Biodiesel va do nhét sin
pham.

Tir hinh 3, ta thay khi thay doi ty 16 mol methanol: Shortening, hiéu suat thu Biodiesel ban
dau tang nhanh khi lwong Methanol sir dung cho phan tng tang nhung sau d6 thi taing cham lai.
Diéu ndy cd thé giai thich lavi ban dau lugng Methanol du ¢ 2 vai tro: thir nhat, phan wng ester
héa |a phan tng thuan nghich nén véi luong tac chit cang du thi phan wng s cang thuan loi theo
chiéu hudng tao san pham; vai trd the hai 1a1am giam d6 nhét caa hé gitp cho kha nang dao tron
vatiép xtc pha giira c&c thanh phan tac chat phan ang tét hon. Tuy nhién, néu tiép tuc ting luong
Methanol 1én qua nhiéu, vai tro thir hai khdng con quan trong nira do d nhét cia hé rat kho dugc
cai thién thém. Mat khéc, ta ciing thiy riang d6 nhét caa san pham methyl ester thay déi khéng
déang ké trong pham vi khao sét, va gia tri cia khoang do nhét san pham Biodiesel do duoc cho
thiy san pham chtra gan 100% methyl ester [1, 6, 8]. V6i muc dich khao sét dé tim ra ty |¢ mol
gitta Methanol va Shortening pht hop véi loi ich kinh té va chit luong, chiing téi chon ty 1& mol
methanol: Shortening 1a 5,2: 1.
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3.2.3. Ham lugng xdc tac NaOH

Dé khao sit anh huéng cia ham luong xtc tc dén hiéu suét tao methyl ester, chiing tdi tién
hanh thue hién phan tng voi diéu kién nhu sau: nhiét do phan tng & 600C, thoi gian phan tng 1a
90 phtit, ty 18 mol Methanol: Shortening 1a5,2:1. Két qua khao st anh huong ham lugng x(c téc
dén hiéu suat thu Biodiesel va do nhot 400C ciia san pham dugc trinh bay trong hinh 4.
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Hinh 4. Khao st anh huong ham luong x(c tac dén hiéu suit thu biodiesel vado nhét san pham.

Tir hinh 4, tathdy khi thay doi lwong xtic téc tir 0,5% — 1,0% khéi lugng thi do nhét cira hdn
hop san pham khong thay doi nhicu va hi¢u suat thu biodiesel dat cao nhat ¢ ham lugng xUc téc
0,75% k.l. Ham lugng xUc tac qua cao st dan dén ha thap hiéu suat thu biodiesel do s thic day
phan tng phu xa phong héa.

Nhu vay, diéu ki¢n toi uu cho phan tng chuyén methyl ester hoa Shortening phé thai trong
khoang dicu kién khao sét &

- Ty 1€ mol Methanol: Shortening 145,2:1.

- Ham lugng xdc tac 140.75% khéi lugng Shortening.

- Thoi gian phan tng 1a 90 pht.

- Nhiét d6 phan trng 1a 600C.

- Hi¢u suét thu Biodiesel dat 89%.

3.3. Khao sét kha ning sir dung hdn hep san pham methyl ester |am nhién liéu Biodiesel

3.3.1. So sdnh mgt so chi tiéu chat lweng gika methyl ester (MEWCO) va Diesel (DO)

Mot trong nhirng dac tinh caa nhién liéu dung cho dong co 1a né phai cé d6 bay hoi va kha
niang tao cin thich hop, dugc dic trung boi chi tiéu duong chung cit ASTM D86. Céc két qua
phan tich duong chung cit ASTM D86 cua hn hgp san pham methyl ester thu dugc (MEWCO)
vanhién liéu Diesel (DO) dugc so sanh trén hinh 5. C6 thé thiy ring MEWCO chira it thanh phan
c6 nhiét do sdi thip hon so véi DO. Do d6, néu MEWCO duoc sir dung truc tiép 1am nhién liéu
cho dong co thi s& gap khé khan trong qué trinh khoi dong may. Mot sb tinh chéat khac cia
MEWCO va DO ciing dugc trinh bay trong bang 3.
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Hinh 5. BPuong chung cdt ASTM D86 cia BO va B100.
Bang 3. Mot s tinh chat caa MEWCO vaDO
Chi tiéu MEWCO | DO | Phwong phép do
Ty trong d®, 0,8717 0,8389 Picnometer
Do nhét, cSt (40°C) 5,057 3,551 ASTM D445
Piém van duc (°C) 22 0 ASTM D2500
Diém chay (°C) 17 -12 ASTM D2500
Ham lugng nudc (%tt) Vét Vét ASTM D95
Piém chop chéy cc ho (°C) 181 96 ASTM D92
Chi sb acid (mg KOH/g miu) 0,312 0,111 TCVN 992 - 70
Can carbon Condrason (%okl) 0,058 0,0575 ASTM D189
An mon miéng dong, 3h/50°C, max 1A N-1 TCVN 2694 — 95/ ASTM D130

Két qua tir bang 3 cho thay d6 nhét cia MEWCO giam rét rd rét so véi mau Shortening. Nhur
vay, né da khic phuc duoc nhugc diém lén nhit caa Shortening |a khéng con ¢ dang ban rin &
nhiét d6 méi trudng nén co thé wng dung 1am nhién liéu cho dong co. Ngoai ra, céc thdng sb vé
chi sd acid, diém chay, diém van duc ciing da dugc cai thién dang ké so voi nguyén liéu
Shortening phé thai ban dau. Can chi y rang diém déng dic cia MEWCO van con cao hon so véi
nhién liéu DO, do d6 trong qué trinh dua vao st dung ta can phai phéi tron MEWCO véi DO theo
ty |¢ nhat dinh dé cai thién chi tiéu ndy. Mat khéc, diém chop chdy cia MEWCO cao hon rat
nhiéu so véi nhién ligu DO. Nhiét d6 chop chédy ndy cho thiy kha nang an toan vé mat ton trir va
van chuyén caa MEWCO tét hon so vé6i DO.

3.3.2. Khdo sét cac tinh chdt hoa ly ciia cac hén hep phéi trgn MEWCO va DO

Do nhiét do déng dic caa MEWCO dang khao st cao hon so véi tiéu chuin Diesel, chiing téi
tién hanh phdi tron MEWCO véi DO theo céc ty 1¢ thé tich khéc nhau. Két qua phan tich céc chi
tiéu hdaly cia cac mau hon hgp nhién liéu Biodiesel duoc trinh bay trong bang 4.

Béing 4. Tinh chat hoaly ciia cac mau hon hop phdi tron (chi sb di kém ky hi¢u B cho biét phan
tram thé tich caa MEWCO ¢6 trong mau).
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Chitiéu Phwongphdp | BO | B10 | B20 | B30 | B40 | B50 | B100
do
Ty trong d*>, Picnometer | 0,839 | 0,848 | 0,852 | 0,855 | 0,857 | 0,860 | 0,875
Do nhét (40°C) ASTM D 445 | 3551 | 4,001 | 4115 | 4221 | 4,353 | 4591 | 5,057
Diém van duc (°C) ASTMD2500 | O 3 4 6 10 15 22
Diém chay (°C) ASTM D97 <0 <0 <0 0 6 10 17

Piémchépchaycéchs | ASTMDO92 | 96 | 105 | 107 | 109 | 111 | 113 | 181
€
Chi s acid (mgKOH/g) | TCVN992- | 011 | 016 | 020 | 024 | 027 | 029 | 0322

70
Ham lugng nudc (%tt) ASTMD95 | Vét | Vét | Vét | Vvét | Vvét | Vét | Vét
Can carbon (%kl) ASTM D 189 | 0,010 | 0,012 | 0,015 | 0,020 | 0,023 | 0,030 | 0,046

Két qua khao sét trinh bay trong bang 4 cho thdy cac mau B10, B20, B30 déu thoa man céc
chi tiéu chat lugng theo tiéu chuan dau diesel cia Viét Nam (xem bang 5) vaco thé ung dung lam
nhién lidu cho dong co. Qua tham khao viéc sir dung biodiesel cua mot sb nudce trén thé gidi,
chang t6i chon B20 (20% MEWCO va 80% DO) |a hdn hop nhién liéu phdi tron sir dung cho
ddng co.

3.3.3. So sanh céc chi tiéu chat lwgng ciia mdu B20 véi tiéu chudn ciia Diesel Viét Nam

Céc chi tiéu chét luong ciamau B20 vatiéu chuan cianhién li¢u Diesel Viét Nam dugc trinh
bay trong bang 5. Két qua phan tich cho thay mau nhién liéu Biodiesel B20 hoan toan ~dap ung
cactiéu chuan chat lugng cuatiéu chuin dau Diesel Viét Nam. Ngoai ra, duong chung cit ASTM
D86 ciia mau B20 va miu DO cho thay sy twong dong vé cac thanh phan nhe, trung binh vanang
c6 trong hai mau (xem hinh 6). Nhu vay, ching ta hoan toan cé thé wng dung mau B20 |am nhién
liéu cho dong co.
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Hinh 6. Buong chung cdt ASTM D86 cua mau B20.

Can luu y rang, chi tiéu chi sb Cetane trinh bay trong bang 5 d6i v6i mau nhién liéu Biodiesel
khao sit B20 dugc do theo phuong phép thir nghiém ASTM D976 chi ¢ tinh chat tham khao.
Nhirng thir nghiém thém trén dong co d6i véi mau Biodiesel B20 dang duoc tién hanh va sé dugc
trinh bay trong cac bai béo sau.

Bing 5. So sanh céc chi tiéu chét luong cia mau B20 véi tiéu chuan cuadiesel Viét Nam
5689:2005
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Chi tiéu Phwong phap | Penvi | Muwacquy dinh B20
thir (TCVN)
DO 0,05% S
Chi sb cetane, min ASTM D 976 - 46 54,5
Ham lugng luvu huynh, max TCVN 6701 mg/kg 500 -
Nhiét do cit 90% v/v, max TCVN 2698 °c 360 336
Diém chop chay coc kin, min TCVN 6608 °C 55 70
Do nhot dong hoc, 40°C TCVN 3171 cSt 20-45 4,115
ﬁ"g‘( carbon, 10% can chung Cit, | 1oy espa | ok 03 0,015
Diém d6ng dic, max TCVN 3753 °C +6 <0
Ham luong tro, max TCVN2690 %0kl 0,01 -
Ham luong nudc, max ASTM D 2709 | %t 0,02 vét
Tap chit dang hat, max ASTM D 2276 | mg/lit 10 -
ﬁgx mon miéng dong ¢ 3h/50°C, TCVN 2694 ) 1 1A
Ngoai quan ASTM D 4176 - Sach, trong Sach, trong
4. KET LUAN

Qué trinh chuyén héa Shortening phé thai thanh nhién liéu Biodiesel véi tac nhan ester hoala
Methanol va x(c téc st dung |a NaOH da duoc nghién ciru. Mot sb yéu té anh huong dén qua
trinh chuyén hda, bao gdm thoi gian phan tng, ty 1é mol methanol: shortening va ham luong xdc
téc da dugc khao sét. Trong khoang diéu kién khao sét, hiéu sut thu Biodiesel dat 89%. Két qua
khao sét cho thiy c6 thé sir dung Shortening phé thai 1am nguyén liéu dé san xuat nhién ligu
Biodiesal. Mau nhién liéu phéi tron gdm 20% methyl ester va 80% Diesel (B20) hoan toan dép
{rng c&c tiéu chuan nhién liéu Diesel Viét Nam va cd thé tng dung Iam nhién liéu cho dong co

Diesd.
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