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TOM TAT

Dau diesel sinh hoc duge didu ché tir dau thuc vat hay ma dong vat, cé thé duge ding dé
thay thé dau diesel. Dau diesel sinh hoc 13 nhién liéu c6 kha ning phan huy sinh hoc va it giy 6
nhiém méi trudng. DAu dn d3 sir dung 13 mot nguyén liéu tiém ndng dé san xuat dau diesel sinh
hoc. Trong qua trinh diéu ché nhién liéu nay, sau phan ung Chuyen este, glyceryl dugc loai bo
nho qué trinh ling, tuy nhién nhién liéu thd bao gdm nhiéu tap chat nhu methanol, xa phong,
glyceryl, chat xac tac. Cong ngh¢ truyen théng sir dung nude dé loai bo cac chat nay phuong
phap rira uét, c6 nhuge diém tao ra nhiéu nudce thai can phai xur 1y va sy tao bot trong qua trinh
rira ciing 1a tré ngai I6n 1am giam hiéu suat. Nghién ciru ndy st dung phuong phap rua kho,
khong dung nude. Céc vat ligu dung loc dau diesel sinh hoc duoc thir nghiém bao gébm nhya
trao doi cation, silicagel va dim bao. Két qua cho thay nhya trao ddi cation va dim bao loai A
c¢6 kha ning loai hoan toan xa phong trong dau thd & cac luu toc khao sat. Vit lieu loc silicagel
c6 kha néng lam giam luong xa phong tir 629 ppm Xuong du6i 50 ppm ¢ luu téc 1a 2 BV/h. . Tuy
nhién, sir dung nhua trao doi cation s& lam tang tri so axit trong dau sau loc. Céc thong sb cua
dau sinh hoc diesel ciing duoc phéan tich. Két qua vé cac chi tiéu nhu do nhot dong hoc, tro
sulphate, lvu huynh, phopho déu dat theo QCVN 01:2009 ciia B6 Khoa hoc va Cong nghé.

Tw khoa: Dau an da stir dung, diesel sinh hoc, nhién liéu sinh hoc, nhya trao d6i ion, rira kho.

1. MO PAU

Str dung dau diesel 1a mot trong nhitng nguyén nhan chinh gay phat thai khi 6 nhiém NOX,
SOx, CO va cac hop chét hitu co bay hoi. Nhitng chit 6 nhiém nay khong nhiing tac dong xau
dén moi trudng ma con co nhitng anh huong xau dén sic khoe con ngudi. Biodiesel (BD) 1a
nhién liéu c¢6 kha ning thay thé dau diesel. BD duoc san xuat tir m& dong vat hoac dau thuc vat,
c¢6 kha ning phan hay sinh hoc, khong doc, khong chitra luu huynh va cac hop chit thom. Sir
dung BD it phat thai chat 6 nhidm hon so véi dau diesel va gop phan bao vé méi truong.

Trong qué trinh san xuat BD, rira nhién ligu sinh hoc 1a cong doan quan trong, anh huéng
I6n dén chat lugng cua nhién liéu thanh pham. Muc dich ctia qué trinh rira BD nham loai bo cac
tap chat bao gom methanol, glycerin, chat xuc tac va xa phong trong dau tho. Trong san xuat
cong nghiép, nudc thuong duocC ding dé thyc hién qua trinh rira nhién ligu. O phuong phap nay,
nuée duoc cho vao diu thd, cac tap Chat s& hoa tan trong pha nudc va ling xubng day, BD sau
d6 duoc thu va chuyén sang cong doan siy kho va danh bong trude khi luwu trit hodc sir dung.
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Str dung phuong phap rira nudc c6 mot sb tré ngai nhu stir dung nhidu nude, nudc sau khi
rira chira ham lwong chét 6 nhidm cao can phai xir ly truge khi thai ra moi truong. Bén canh do,
khi dung phuong phap rtra nudc s€ lam giam hiéu suit tao BD. Ngoai ra, qua trinh rra nay mat
nhiéu thoi gian, sir dung nhiéu ning lwong va lam ting chi phi san Xut.

Dé tai nay khao sat qua trinh rira BD tho khong st dung nude. Cac vat lidu ria kho duoc
khao sat trong nghién ctru bao gém dim bao, nhya cation va silicagel. Hiéu qua loai bo xa
phong cuda tung vat liéu loc duge do dac. Cac chi tiéu cua diesel sinh hoc nhu nhiét luong, do
nhét dong hoc, tro sulphate, luu huynh, phopho, tri sé axit ciing dwgc phan tich trong nghién
clru nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

- Dau an da sir dung: Dau 4n da sir dung duoc Iy tir nha hang Venus, P. Tay Thanh, Q.
Tan Phu, Tp. HCM.

- Nhién ligu diesel sinh hoc: Dau diesel sinh hoc dugc diéu ché tir phan ing chuyén este
gitra dau thai v&i methanol va stir dung chat xuc tac 1a NaOH [1- 4].

w ' d
[

a. DAu an da st dung b. Biodiesel va glyceryl c. Biodiesel tho

Hinh 1. Glyceryl va dau sinh hoc diesel tho.

- Vit liéu loc: Bbn loai vat lidu loc duoc str dung trong dé tai nay bao gom hai loai dam
bao, silicagel va nhya trao doi cation H.

Dim bao duoc ldy tir Cong ty C6 phan Thuong mai san xuat Nam Hoa, 71/4A Hiép Thanh
13, P. Hiép Thanh, Quan 12, Tp.HCM. Hai loai dim bao dugc sir dung trong thi nghiém: Loai
A va B duoc ly tir cac cong doan khac nhau trong qué trinh san xuat ban ghé, giuong va tu go.
Diam bao loai A mong hon dam bao loai B. Chiéu day cua dim bao A dao dong trong khoang tur
0,02 — 0,5 mm, dim bao B ¢6 chiéu day dao dong trong khoang 0,5 — 1,0 mm.

Nhua trao ddi cation va silicagel tir cong ty TNHH San xuit — Thuong mai Lé Ha Viét,
19/4 Lam Son, PS5, Q.Phu Nhuan, Tp.HCM.

5 "" 4"’;5&"5;‘ 7
a. Dam bao loai A b. Dam bao loai B c. Silicagel d. Nhua cation goc H

Hinh 2. Vat liéu loc.
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2.2. Phwong phap nghién ctru
2.2.1. Phan tich cdc théng s6 [5,6,7]

Xac dinh nhiét lugng theo phuong phap ASTM D240 — 14.

Xac dinh do nhét dong hoc tai 40°C theo phuong phap ASTM D 445 — 12,

Xéc dinh tro sulphate theo phuong phap ASTM D 874 — 13a.

Xac dinh Iuu huynh theo phuong phap ASTM D 4294 -10.

Xac dinh phospho theo phuong phap ASTM D 5185 — 13e.

Xéc dinh xa phong theo phuong phap chuan d6 bang HCI 0,01N vai chi thi bromophenol.

Xac dinh tri s6 axit theo phuong phép chuan d6 bang dung dich KOH 0.1N véi chi thi
phenolphthalein.

Céc chi tiéu nhiét lugng, do r]hc'n dong h(_)c,, tro sulphate, luu huynh, phopho dugc phan
tich tai Trung tam k¥ thuat tiéu chuan do luong chat luong 3, 49 Pasteur, Q.1, Tp.HCM.

Thong sb tri s6 axit va ham lugng xa phong dugc phén tich tai Trung tdm Thi nghiém
Thuyc hanh, truong DH Cong nghiép Thyc pham Tp.HCM.

2.2.2. M6 hinh thi nghiém
a) Mo ta mo hinh:

Md hinh gdm cac cot IQC, mdi cot co duong kinh 90 mm va c}liéu cao la 900 mm, dugc
lam Igéng ong nhya PVC. Thé tich lam \{iéc cua mpi cot 1a 5,5 lit. Thé tich vat liéu loc trong moi
cot bang nhau, cé gia tri 1a 0,5 1it va chiem 9% thé tich c6t loc.

Phia trén cua cot loc 1a mot 6ng dau vao va mot éng chong tran. Bom tuﬁ‘n hoan hiéu
LIFETECH — AP 3500, cong suat 60 W duoc str dung dam bao lugng dau ludn day trong cot,
gitr 4p On dinh. Van lay mau dat ¢ ddy cot loc, van nay cho phép dieu chinh Iuu toc dong chay
tty vao moi thi nghiém, Hinh 3.

b) Céc mire heu toc khdo sdt

Luu tbc 13 toc d6 dong chay qua thé tich vat Ijéu loc trong mot don vi thoi gian, ¢6 don vi

BV/h (bed volume/hour). Trong thi nghiém nay, thé tich cua moi vat liéu loc (BV) dugc chon 1a

0,5 lit. Cac mirc luu tdc khao st bao gom 2,5; 2 ; 15 0,5 va 0,1 (BV/h). Mot cach chi tiét, & mac
luu toc 2,5 BV/h, thi sau mot gio lugng dau biodiesel chay qua cot loc 1a 1,25 lit.

a. Biodiesel tho b. MO0 hinh thi nghiém

Hinh 3. M6 hinh thi nghiém.
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Thi nghiém dugc thuc hign theo chicu giam dén luu luong tir cao nhat (2,5BV/h) xuéng
lru lugng thap nhét (0,1 BV/h). Trudc khi ldy mau phan tich, 5 lit dau tho s& cho chay qua mdi
cot loc va khong sir dung dé dam bao sy 6n dinh cua vat liéu loc.

~ béc diém dau tho thir nghiém: Toan bo luong dau §|nh hoc trong cac thi nghiém la san
pham cuia cing mot mé phan mg. Lugng xa phong trong dau tho c6 gia tri 1a 629 ppm.

Xu 1y sb lieu: S6 lieu duwoc xir Iy bang bang tinh Microsofl Exel Office 2007 va
Statgraphics XV, version 15.1.02.

3. KET QUA VA THAO LUAN
3.1. Kha ning loai xa phong trong dau diesel sinh hec

Lugng xa phong trong diesel sinh hoc thd dao dong trong khoang 600-1200 ppm [8].
Luong xa phong c6 gid tri dudi 50 ppm s& dat quy dinh cia ASTM [8,11]. So véi gid tri nay,
lugng xa phong trong mau dau tho thu nghiém (629 ppm) cao gap 12,6 lan.

Pé loai bo xa phong trong BD, céc vat liéu loc silicagel, dim bao va nhya trao di cation
da dugc dung dé thi nghiém. Két qua loai xa phong cua cac loai vat li¢u dugc trinh bay trong
Bang 1.

Bang 1. Luong xa phong trong nhién liéu sau loc & céac luu téc (ppm).

Luu tde (BV/h) Mau 25 2.0 1.0 0.5 0.1

Silicagel 629,33+18,48 51,20+3,20 40,53+1,85 21,33+1,85 | 18,13+1,85 0,00-+0,00

Diam bao A 629,33 0,00 0,00 0,00 0,00 0,00

noI A

Diambao B | 629,33+£18,48 | 309,33+62,41 | 204,80+17,82 | 169,60+20,98 |87,47+£32,05 | 33,07+24,02

Nhuya cation 629,33 0,00 0,00 0,00 0,00 0,00

Két qua cho thdy, vé6i hai loai vat liéu dim bao A va nhya cation H, hiéu suat loai bo xa
phong trong nhién liu la 100% & tat ca cac mirc Iuu téc. Khi thir nghiém véi silicagel, & mirc
lwu toc 16n nhit 2, 5 BV/h lugng xa phong trong nhién ligu sau loc 1a 51,20 ppm, gia tri nay
giam dan khi luu téc giam. G mic luu téc thap nhat (0,1 BV/h), xa phong duoc loai bo hoan
toan.

Co ché loai loai bo xa phong cua silicagel va dam bao 1a do qua trinh loc va hap phu [7].
Silicagel va cac vat liéu lignocellulose nhu dim bao c6 céu trac nhidu 15 x5p. Kha nang loc
biodiesel cuia dim bao ciing da duoc mot sb tac gia khao sat. Vi dau thd ¢ lugng xa phong 1a
2000 ppm va methanol chiém 4%, 1 gam dam bao c6 thé loc dugc 14,9 gam dau diesel sinh hoc
[9].

Trong nghién ctru nay, kha ning loai bé xa phong ciia dim bao B thip hon dam bao A. Bdi
v6i dam bao B, ¢ luu t6c 0,1 BV/h, lugng xa phong trong nhién lidu 1a 33,07 ppm. Véi cac mirc
lru te con lai, lugng xa phong sau loc déu cao hon (50 ppm) so v&i quy dinh cua ASTM. Sy
khac nhau vé hiéu suat khir xa phong cua hai loai dim bao nay c6 thé do sy khac nhau vé cdu
tric 16 x6p, hé théng cac mao quan cia ting loai dam bao.

Cac vat liéu hép phu nhu silicagel, magnesium silicate (magnesol) cling da dugc mot s tac
gia thir nghiém dé khao sat kha nang loai xa phong, methanol va glycerin trong dau diesel sinh
hoc. Khi thém 1% magnesol vao dau tho va khuay lién tuc trong 10 phut, lugng xa phong trong
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2 mau ban dau 909 ppm, 1204 ppm giam xudng theo thir tw 13 250 ppm va 340 ppm. Hiéu suat
khtr xa phong tuong g dat 72,49% va 72,58% [10]. Trong nghién ctru nay, kha nang loai xa
phong cua silicagel & mtc luu toc cao nhat (2,5 BV/h) van c6 két qua tot, dat hiéu suat la
91,85%.

700 o, 110 4 .
600 - Xgyphong (ppm) o— Silicagel Hiéu suat (%) N
500 - —#—Dim bao B 90 - —— " T
400 Dam bao A
70 - »
300 —o—Silicagel
200 50 - —#—Dim bao B
Dam bao A
100 '
0 : . : > 30 ; ; . . . Luu toc
Miu 25 2 1 05 01 25 2 1 o5 01 (BV)

Hinh 4.a. Bién dong luong xa phong theo luu tdc. Hinh 4.b. Hiéu suét loai b6 xa phong cua cac vt lidu.

Khac v6i cac vat lieu loc dim bao va silicagel, sy khir xa phong trong dau thd cua nhya
cation chii yéu do qua trinh trao di cation. lon H trong nhua s& trao doi véi ion Na hay K cua
xa phong trong dau diesel sinh hoc. Ton Na va K dwoc hat nhya giit lai dong thoi giai phong ion
H vao trong dau. K&t qua nghién ctru vé nhua cation hiéu Purolite va Rohm & Haas cho thay tri
s6 axit cua nhién liéu sau loc tang [7]. Trong nghién ctru nay, mdc du hi¢u Suat khtr xa phong
cta nhya cation loai 225 H déu dat 100% ¢ cac muc luu tc, tuy nhién tri $6 axit trong nhién
liéu sau loc thay ddi theo ting luu tic.

Tri sb axit 1a s6 mg KOH can thiét dé trung hoa luong acid béo tu do ¢o trong 1 gam BD.
Axit béo tur do con c6 thé hinh thanh tir sy phan hity ciia BD, sy oxy hoa BD trong qua trinh luu
trir dudi tac dong cua nhiét do va anh sang. Cac axit béo nay c6 thé din dén sy hinh thanh cin
trong dau va la tac nhan in mon dong co. Theo QCVN 01:2009, gié tri tdi da cho phép 1a 0,50
mg KOH/g. Nghién citu cta Rice, Frohlich, Leonard va Korbitz (1997) cho thay tri s axit cua
BD tir dau an da s dung cua 22 mé thi nghiém dao dong trong khoang tir 0,11 dén 0,35 mg
KOH/g va c6 gia tri trung binh 13 0,28 mg KOH/g. Trong khi d6 tri s6 axit ciia BD khi ding m&
bo lam nguyén ligu trong 4 mé thir nghiém c6 gia trj lan luot 1a 0,061, 0,062, 0,112 va 0,51 mg
KOH/g [4]. O Clru ndy tri s4 axit trung binh cia BD 12 0,16 mg KOH/g, gia tri nay thay déi khi
thay doi luu tdc trong qua trinh rira khé BD bang nhuya trao ddi cation.

Két qua phan tich tri s6 axit cia dau sinh hoc duoc trinh bay trong Hinh 5.b. Tri sb axit
trong thi nghiém giam dan khi ting luu téc. G muc luu toc 0,1 BV/h, tri sb axit 1a 1,19 mg
KOH/g; khi Tuwu toc 14 2,5 BV/h, tri s6 axit 1 0,85 mg KOH/g. D4i véi cac loai vat liéu silicagel
va dam bao A, B tri 6 axit cua nhién liéu sau loc c6 gia tri twong tng 13 0,15; 0,16 va 0,16 mg
KOH/g & tit ca cac mirc luu téc (Bang 4).

060 - Tri s6 axit (mg KOH/g) 1.30 - Tri s6 axit (mg KOH/g)
0,50
0,40 1,10 4
0,30 0.90 -
0,20
0,10 . . 0,70 -
0.00 + ' ' ' 0,50 ; ; ; . .
Silicagel Dan;bao Danébao QCVN 01 25 ) 1. 05 01
Vit lieu [iru toe
Hinh 5.a. Tri sb axit cia nhién liéu sau loc. Hinh 5.b. Tri sb axit cua nhién liéu sau loc bang cation.
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3.2. Két qua phan tich cac chi tiéu biodiesel sau loc

Nhu d3 dé cap (muc 2.2.1), dé tim hiéu sy pht hop cta nhién liéu diesel sinh hoc d6i voi
quy dinh hién hanh cua Viét Nam, cac chi tiéu nhiét lugng, do nhat dong hoc, tro sulphate, luu
huynh, phopho di dugc phén tich. Cac thong sé niay dugc phan tich tai Trung tam k¥ thuat tiéu
chuan do luong chit luong 3, 49 Pasteur, Q.1, Tp.HCM. Két qua cua cac chi tiéu duoc trinh bay
trong Bang 4.

Bang 4. Két qua phén tich mot s6 chi tiéu dau biodiesel sau loc.

STT Tén chi tiéu Biodiesel | o v Ghi chu

1 Nhiét lugng (MJ/kg) 39,59 - ™ Khong quy dinh

2 Ham luong tro sun phat (%) KPH 0,020

3 | Ham luong phét pho (mg/kg) KPH 0,001

4 | Do nhat dong hoc & 40°C (mm?/s) 4,9 1,9-6,0

5 Ham luong luu huynh (mg/kg) 0,01 0,05
0,15 0,50 Silicagel

6 | Trisb axit (mg KOH/g) 0,16 0,50 Dim bao A
0,16 0,50 Dam bao B

Nhiét lugng cta nhién liéu 1a mdt thong $6 quan trong. Nhiét lwong ctia BD hoc thich hop
dé sir dung dong co diesel. Nhiét lwong cua diesel khoang 1a 45,62 — 46,48 MJ/kg, va caa BD
dugc diéu ché tir dau thai 1a 42,65 MJ/kg [10]. Trong d¢ tai nay, gi tri nhiét luong biodiesel cua
14 39,59 MJ/Kg, thap hon so véi diesel khoang.

Do nhét caa nhién liéu anh hudng dén kha nang phun tron nhién lidu vao budng dét. Po
nhét cling anh huong 16n téi sy chay cua nhién liéu. Dau diesel khoang co do nhot dao dong
trong khoang 1,9 — 4,1 mm?s, trong khi d6 BD diéu ché tir ddu an da st dung c6 do nhét 1a 5,3
mm?%s [11]. Theo QCVN 1: 2009, &6 nhét dong hoc tai 40°C cua nhién liéu diesel sinh hoc géc
1a 1,9 — 6,0 mm?s. Két qua cua nghién ciru nay cho thdy d6 nhét cua nhién liéu sinh hoc 1a
4,9mm?/s, cao hon do nhét cua diesel khoang nhung dat ti€u chuén Viét Nam vé nhién liéu sinh
hoc.

Tri s axit trong nhién liéu dbi v6i cac truong hop sir dung vat liéu loc silicagel va dam
bao co gia tri twong tng 1a 0,15 va 0,16 mg KOH/g, dat theo quy dinh QCVN 01:2009 cua Bo
Khoa hoc va Cong nghé. Cac chi tiéu vé ham luong tro sun phat, phét pho va ham lugng luu
huynh cua diesel sinh hoc trong nghién ciru nay déu dat tiéu chuan cia Viét Nam.

4. KET LUAN

Nghién ctru da thyc hién khao sat hiéu qua ciia qua trinh rira kho BD dugc didu ché tir dau
an da s dung. Cac vat liéu loc dugc sir dung trong nghién ciru nay bao gdm hai loai dam bao,
silicagel va nhua trao ddi cation goc H. Loai dim bao day 0,02—-0,5 mm va nhya cation H ¢6
hiéu suét loai bo xa phong trong diesel sinh hoc cao hon silicagel. Tuy nhién, khi str dung vat
liéu rira kho 1a nhua cation s& 1am ting tri s6 axit ciia nhién liéu. Cac chi tiéu ctia dau diesel sinh
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hoc sau qua trinh rira khé nhu d6 nhét dong hoc, tro sulphate, lwu huynh va phopho déu dat theo
QCVN 01:2009 cua By Khoa hoc va Cong nghé.

Huéng tiép theo, ching toi s& tién hanh nghién ctru tim ra thoi gian can thiét phai thay moi

vat ligu loc dam bao khi rira kho, nghién ciru tim mire Iwu téc ph hop doi véi nhya cation, hiéu
qua khir xa phong trong dau diesel sinh hoc khi ket hop cac vat liéu loc dong thoi xay dung quy
trinh rira kho dau diesel sinh hoc.
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ABSTRACT

THE CHARACTERIZATION OF BIODIESEL PRODUCED FROM USED COOKING OIL
USING WATERLESS PROCESSES

Pham Duy Thanh*, Phan Ly Na, Nguyén Thi Duyén
Ho Chi Minh city University of Food Industry
*Email: pdthanh@cntp.edu.vn

Biodiesel is a fuel produced from plant oils or animal fats that can be substituted for
petroleum diesel in many internal combustion engines. Biodiesel is biodegradable, cleaner
burning alternative. Used cooking oil has significant potential as the raw material for biodiesel
production. After glycerol separation, the obtained biodiesel contains impurities which may
cause reduction in engine life time. Impurities which exist in raw biodiesel include: methanol,
soap, glycerol and catalyst. Traditionally, all of these impurities are removed from the biodiesel
by water washing. Water washing has several disadvantages, such as producing large amounts
of waste water that requires treatment and causing plant operational problems such as emulsion
formation. The objective of this study was to investigate the use of ion exchange resins, silicagel
and sawdust to purify raw biodiesel without using water. It was found that complete soap
removal was attained at each test point in biodiesel after dry washing with ion exchange resins
and sawdust A. Silicagel can reduce soap levels from 629 ppm to below 50 ppm at a flow rate of
2 BV/h. Purification with the ion exchange resin caused the acid value of the purified biodiesel
to increase. The analysis of biofuel properties was also conducted. Results indicate that the
values of viscosity, acid value, phosphorus content and sulfur content were met the national
technical regulation on biofuels.

Keywords: Used cooking oil, biodiesel, biofuel, ion exchange resin, dry wash.
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