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TOM TAT

Biodiesel, mét logi nhién liéu mdi, duwoc coi ld sén phdm cé thé thay thé diesel
dung cho déng co dét trong. Vdi lwgng vé ciing Ién déu dn théi hang ndm
(trén 15 triéu tén), néu quy déi ra thi cé thé ddp (rng mét phdn khéng nhé
nhu cdu vé dau diesel sinh hoc cta thé gidi. Nhiéu nghién ciru dé chi ra réng
viéc san xudt diesel sinh hoc tir ddu dn théi cho phép tiét kiém 21% déu thé
va 96% tiét kiém ndng lwong héa thach. C6 thé néi ndng lwong tdi tao tir
ngudn dbu thyc vat thdi cé thé sé la xu hwdng duoc quan tdém nhiéu trong
nhitng ndm tdi déy. Trén thuc té, dé cé thé ding lam biodiesel, cdc loai dbu
thuc vat hodic mé déng vat phédi duoc tinh ché thanh methyl hodc ethyl ester.
Tuy nhién, quy trinh sén xudt biodiesel khéng chi doi héi sw t6i wu héa vé mdt
kinh t& ma con phdi dédm bdo vé mdt méi trudng va kj thudt. Bang cdch st
dung phurong phdp trdc lwong thu muc dé téng hop cdc nghién ctru toan cu,
bai bdo nay dé téng quan quy trinh co ban vé san xudt va lam sach biodiesel,
ttr nguyén liéu dau vao, céng nghé chuyén hda, tinh ché hay lam sach dé néng
cao chdt lwgng sén phdm, nhdm cung cdp mot cdi nhin toan dién vé tiém
ndng va thdch thirc trong viéc trng dung biodiesel vao thuc tién.

ABSTRACT

Biodiesel, a new fuel, is considered a product that can replace diesel for
internal combustion engines. With a huge amount of waste cooking oil (WCQO)
annually (over 15 million tons), if converted, it can meet a significant part of
the world's demand for biodiesel. Many studies have shown that the
production of biodiesel from WCO allows saving 21% of crude oil and 96% of
fossil energy. Therefore, renewable energy from waste vegetable oil is likely
to be a trend of great interest in the coming years. In fact, to be used as
biodiesel, vegetable oils or animal fats must be refined into methyl or ethyl
esters. However, the biodiesel production process requires not only economic
optimization but also environmental and technical assurance. By using
bibliometric methods to synthesize global studies, this paper reviews the
basic process of biodiesel production and purification, from raw materials
and conversion technology to refining or purification to improve product
quality, aiming to provide a comprehensive overview of the potential and
challenges in applying biodiesel in practice.

1. DAT VAN DBE

dau mo va khi dét ty nhién. Nhitng nguén ning

Trong nhirng thap ky qua, su phat trién kinh lwgng nay khdng chi dong vai tro quan trong

t€ va cong nghiép toan cau gin va&i sy phu  trongviéc thic dy sy ting trudng ma con cung

thudc vao nhién liéu hda thach nhu than da,  cdp nang lvgng cho hau hét cac hoat ddng san
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Xuat, giao théng va sinh hoat. Tuy nhién, sy
khai thac va s dung qua murc nhién liéu hoa
thach d3 dan dén nhiéu hé luy nghiém trong.
Mot mat, cdc ngudn tai nguyén nay dang dan
can kiét, lam gia tdng lo ngai vé an ninh ndng
lwong toan cdu. Mat khac, viéc d6t chdy nhién
liéu héa thach la nguyén nhan chinh gay ra phat
thai khi nha kinh, dan dén bién d6i khi hau —
mot trong nhirng thach thirc I1dn nhat ma nhan
loai phai d6i mat hién nay. Bién déi khi hau d3
va dang gay ra nhitng tdc dong tiéu cuwc dang ké
dén mdi trwdng séng, tir nhiét dd toan cau tang
cao, hién tuwong bang tan & hai cuc, dén nhitng
hién twong thoi tiét cwe doan nhu han han, bo
IG. Trong béi cdnh d4, viéc tim ki€m cdc ngudn
nang lugng thay thé bén virng va than thién vdi
moi trwdng trd thanh mét wu tién cap thiét
nham gidm thiéu tac déng cla bién d6i khi hau
va dam bdo sy phat trién bén vitng cho tuong
lai. Biodiesel cung cdp mét lua chon thay thé
khéng déc hai va cé kha nang phan hay sinh hoc
so v@i nhién liéu diesel truyén théng. Phuong
phap san xuat biodiesel kinh t& nhat hién nay I3
qua trinh phan &ng transeste hda, thuwong su
dung cac chat xuc tac bazo nhu NaOH va KOH.

Trong qua trinh san xuat biodiesel, glycerol
la mét san pham phuy, chi€ém khoang 10% téng
khdi lvgng san pham [1]. Qué trinh nay thudng
gip phai cac chat gay 6 nhiém, bao gom axit
béo ty do, nudc, methanol, chat tdy rira, cdn
chat xtc tdc va muéi [2, 3]. Su hién dién cuta céc
chat gay 6 nhiém nay lam tang dd phirc tap cla
qua trinh 1am sach nhién liéu, déng thoi lam
tdng mirc d6 khé khan vé mat ki thuat va kinh
té. Su gia tang nhu cau biodiesel d3 dan dén
san lugng glycerol ngay cang cao, tao ra thém
nhitng thach thic d6i vai tinh kha thi kinh té
cla nganh céng nghiép biodiesel.

Biodiesel dugc xem 1a mot chat thay thé bén
virng cho dau diesel thdng thudng, nhér vao kha
nang giam phat thai khi nha kinh va tinh chat
than thién v&i mdi trwdng do ngudn géc tai tao

cla nd [4]. Hon nita, viéc san xuat biodiesel cd
anh hudng tich cyc dé€n moi trwong va kinh té
x3 hoi, bang céch tao ra co hdi viéc lam trong
nhiéu linh vuc khdc nhau. Biodiesel chd yéu bao
goém céc este alkyl, duoc tao ra tir triglyceride
c6 trong dau thuc vat hodc m& ddng vat [5, 6].
Qud trinh sdn xuat biodiesel bao gdbm chuyén
déi triglyceride thanh diglyceride, sau dé la
chuyén déi diglyceride thanh monoglyceride,
dan dén sy hinh thanh glycerol va biodiesel,
trong diéu kién phan &ng téi vu, duoc xic tac
b&i cac chat xuc tac phu hop.

Trong bai viét nay, qua trinh sdn xuat
biodiesel dugc téng hgp va phan tich thong
qua viéc sir dung nhiéu loai chat xuc tac khac
nhau. Cac phwong phdp tién x& ly va cac ky
thuat 1am sach hay tinh ché& d3 duwoc thao luan
chi tiét nham thu dwoc biodiesel tinh khiét.

2. PHU'ONG PHAP NGHIEN CUU

Bai tdng quan nay s dung cac phuong phap
nhu phuong phép trac lwvong thu muc, phwong
phap danh gia va lya chon nghién cttu, phuong
phap théng ké s6 liéu... Cu thé, phuwong phap
trac lvgng thu muc dé téng hop cac nghién clru
toan cau t¥ ndm 2000 dén 2023, theo md ta
trong nghién ctru trudc day [7]. Trong d6, phan
I&n cac tai liéu tham khao duoc xuat ban chid
yéu tap trung trong giao doan 10 nam tr& lai
day. Cac tir khoa lién quan dén ndi dung nghién
“Biodiesel”,

VAN (S

biodiesel production”, “glycerol and biodiesel”,

ctru, bao gbém “catalysts for

“biodiesel refining”, “biomass-derived biofuel”,
va “glycerol purification process”, da duoc lya
chon dé sang loc cac bai viét dwoc dang taitrén
cac tap chi trong danh muc Web of
Science/SCOPUS. Bai bao st dung cac cong cu
Bibexcel, VOSviewer va Citespace dé téng hop
tai liéu, trich dan, tao co s& dit liéu, va phan
nhom dit liéu theo céc chi muc. Chat lugng cac
nghién ctru dugc danh gid dua trén do6 chinh xac
cla phuong phap nghién ctru, tinh *rng dung
thuc té€ clia quy trinh san xuat va lam sach
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biodiesel, va sy rd rang cla dit liéu két qua. Cac
bai bdo c6 chat lwong kém hodc thiéu théng tin
cu thé vé quy trinh 1am sach bij loai trir. Cac sé
liéu thu thap déu duogc téng hop, xt ly thong ké,
danh gid nhdm dam bao d6 tin cay cho két qua.
3. KET QUA VA THAO LUAN
3.1. Qua trinh sdn xuat Biodiesel

Biodiesel dugc coi la mét gidi phdp thay thé
hiéu qua cho nhién liéu diesel truyén théng tir
dau md, nhor vao kha nang tich hop dé dang vao
dong co danh Itra nén ma khéng can hoac chi

CH=-0-C~-R ¢+

CHy—~0 = C =R

Inglycende Alcohol

can diéu chinh t&i thiéu, qua d6 giup cai thién
hiéu suat khi thai. Sdn xuat biodiesel cé thé thyc
hién tir nhiéu nguén nguyén liéu khic nhau
théng qua cac phuong phap khac nhau [8, 9].
Cac phuong phdp nay bao gdbm vi nhii twong
(dilution),
transeste hoa (transesterification), ti€p can xuc
tac (catalytic approach) va tiép can siéu tdi han
(supercritical approach), cling nhu viéc két hop

(micro-emulsions), pha loang

cong nghé vi séng (microwave technology) dé
tang cudng hiéu qua cha quy trinh sdn xuat [10].

CH, - OH

0
3ROH &=—== 3R -0-C~-R + CH -OH
CH, - OH

Alcyl ester

(Biodiesel) Glycerol

Hinh 1. Qua trinh phan &rng transeste héa trong quy trinh san xuat biodiesel

Hinh 1 minh hoa qud trinh phan (ng
transeste hda trong quy trinh san xuat biodiesel
[11]. Phan &ng transeste hda ndi bat la phuwong
phap duwoc sir dung réng rdi nhat trong tong
hop biodiesel nh& tinh kha thi vé mat kinh té,
dac biét khi sdn xudt & quy md coéng nghiép
[12]. Phrong phédp nay bao gém phan (rng cua
dau hodc m& cé ngudn goc tlir nguyén liéu dau
vao vdi rugu trong su hién dién cta chat xuc
tac thich hop. Dé gidi quyét van dé khad nang
tron 1an thap gilra cac chat xtc tac ran va cac
pha l6ng cla dau va rugu trong cac hé théng
tron thong thuwong, cac ky thuat tang cudng
quy trinh nhu siéu am Cavitation, cong nghé vi
séng duoc sir dung.

Viéc st dung céc chat xuc tac hoat tinh, 16
phan &ng ap suat, nhiét d6 cao va téc dod khuay
nhanh [13] trong qua trinh tang cuwdng thudng
din dén viéc tiéu thu nang luong ting, anh
huédng tiém an dén chat lvgng san pham va chi

phi sdn xuat cao hon. Trong bdi canh nay, cac
cong nghé vi sdng va siéu am ndi lén nhw nhirng
céng cu hitu ich cho viéc cai thién quy trinh [14].

Céng nghé vi séng mang lai nhitng loi thé
nhu thoi gian phdn &ng nhanh va gidm that
thoat nhiét. Tuy nhién, can lwu y rang hoat
ddéng cta chat xic tac cd thé ti€p tuc anh hudng
dén qua trinh chuyén déi sau khi né duoc tich
ra. Siéu am, con dugc goi a tao bot bang am
thanh, la mot ki thuat day hira hen, than thién
véi mdi truong va hiéu qud dé san xuat
biodiesel. Ky thuat nay tan dung sy pha v cla
|&p khdng tron 1an gitta rwou va dau, tao ra luc
pha v& |&n va ddm bao su phan tan déng déu
cla cac chat phan &ng, do dé tang cuwong hiéu
suat va déng hoc ctia phan rng.

Trong quy trinh phan &ng transeste héa dé
san xuat biodiesel, hai phuwong phap chinh
duwoc sir dung: transeste hdéa cd xuc tac va
transeste hda methanol siéu t&i han [15]. Chat
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1dng siéu tdi han dwoc sir dung dé san xuat
biodiesel khi khéng cé chat xuc tac, tao ra téc
dd phan rng nhanh va hiéu suat chuyén déi cao
ma khdng can chat xdc tac. Tuy nhién, phuong
phap nay doi hdi mét lvgng nang luvong dang
ké va chi phi dau tu cao. Trong qud trinh
transeste hda siéu téi han, hon hgp mot pha
duwoc hinh thanh & nhiét dé khoang 350°C véi
hang s& dién mdi cla rwou gidm. Phan (ng
hoan tat trong khodng 3 phut & giai doan siéu
t&i han va qua trinh tinh ché san phadm dién ra
don gidn do khdng cé chat xdc tac [16]. Tuy
nhién, nhuoc diém cla phuong phap nay la chi
phi san xuat van tuong déi cao.

Phan (rng transeste hda co xuc tac lién quan
dé&n qua trinh trao d6i nhom alkyl (R) gilra este
va alcohol, tao ra este md&i (biodiesel) va
glycerol. Qua trinh nay bao gém giai doan 1 -
hinh thanh ion alkoxide khi ancol phan &ng vai
chat xuc tac; giai doan 2 - tao ra ion methoxide
khi st dung methanol lam dung méi, sau do la
phan &ng cla ion alkoxide vd&itriglyceride trong
dau dé tao ra este alkyl axit béo. Methanol giai
phdéng cac ion hydro, trong khi bazo (vi du:
NaOH hodc KOH) tao ra hydroxide. Diéu nay
dan dén su hop nhat cla cac proton.

Nudc dugc tao ra bdi phan &ng cla
hydroxyl (tir kitm) va nhém OH (tlr alcohol).

Cac ion kim loai dwgrc gidi phdng tir bazo phan
(rng v&i cdc axit béo ty do tao thanh xa phong.
Nudc du thira trong hdn hop phan ng la tac
nhan chinh cho phan &rng xa phong hoa khong
mong mudn nay, diéu nay lam ndi bat sy can
thiét cia méi truwdng khdng cé nudc dé ngin
ngura xa phong hoa.

Vong doi cla biodiesel, thé hién trong Hinh
2, bat dau bang viéc trong cac nguyén liéu tai
tao nhw dau dau nanh hodc dau an thai tir cac
co s& ndu dn, mot loat cac phan &ng sinh hda
dién ra, va cudi cung 13 san xuat ra mét loai
nhién liéu bén virng. Théng qua cac qua trinh
phirc tap nhu transeste hda, nguyén liéu tho
dugc chuyén d6i hda hoc thanh biodiesel,
trong khi glycerol dwoc ddng san xuat nhu mot
san pham phu cé gid tri. Cac phan tich nghiém
ngit, bao gdm danh gid vong doi, can bang
nang lwong va kiém ké khi thai, tiét 16 nhirng wu
diém vé& moi trudng cla biodiesel. Bang cach
gidm luong khi thai carbon dioxide rong va
giam thiéu viéc gidi phdng cac chat gay 6 nhiém
¢6 hai, nhién liéu sinh hoc nay dai dién cho mét
thanh tuu cda ky thuat sinh thai, hai hoa tién
bd clia con ngudi véi su can bang sinh thai va
bdo hiéu mot ky nguyén giao thdng carbon thap
day hira hen.

Phu gia

Glycerol

A4

Biodiesel

l

Phén phéi

St dung

A 4

Nha may

Carbon dioxide

A4

Quang hop cua cay

Hinh 2. Vong d&i cla biodiesel
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So dd quy trinh sdn xuat biodiesel thé hién
trong Hinh 3, trinh bay mé ta chi tiét vé cac quy
trinh phirc tap lién quan dén viéc chuyén doi
nguyén liéu tai tao thanh nhién liéu bén virng.
B3t dau bang viéc thu thap cac nguyén liéu nhu
dau thyuc vat hodc m& déng vat va sau do la mot
loat cac budc quan trong khac. Cac nguyén liéu
trai qua qua trinh tiénx{r ly dé loai bo tap chat
va chat gay 6 nhiém, ddm bao qua trinh chuyén
d&i t8i wu nhat c6 thé. Sau do, qua trinh phan
(rng transeste hoa dién ra, trong d6 cac nguyén
lieu phan &ng v&i mét loai ruou, thuong 1a
methanol, khi c6 chat xuc tac, thudong 13 natri

Nude

Alcohol Nude
.

v »

» Biodiesel

Tach nude

Nguyén licu

» Nudc nra
Xtie tie
»

Bé phan (mg A4

# Glycerol

(a) Quy trinh gian doan

hodc kali hydroxit. Phan &ng nay dan dén su
hinh thanh biodiesel va glycerol du&i dang cac
san pham phu. H6n hop sau d6 dwoc tach ra,
vai glycerol dwoc chiét xudt dé xir ly hodc sl
dung thém. Biodiesel trai qua céc quy trinh tinh
ché b6 sung, bao gbm rira dé loai bo bat ky tap
chat con sot lai nao va siy khd dé loai bd ham
lwong nwdc. Cudi cung, biodiesel tinh khiét da
san sang dé phan phdi va sir dung nhu mot
nhién liéu thay thé sach, gitp gidam dang ké
lwgng khi thai nha kinh va gdp phan tang cuong
st dung nang lugng bén virng.

Nudge
.
Alcohol  Nude
.
v

»
»  Biodiesc

Khudy Khuay Tich nude

Ester
»

Nguyén ligu » "\l““’]“’l » Nude rira
> =

Xic tic ? >
-
» Nude
Glycerol

Bé phan img 1 Glyeerol BE phan img 2 ¥

* Glycerol

(b) Quy trinh lién tuc

Hinh 3. So’ d6 quy trinh san xuat biodiesel

Cac ky thuat khac nhau trong quy trinh san
xuat biodiesel cé nhirng wu diém va nhuoc diém
riéng biét, anh hwdng dén kha nang &rng dung va
tinh kha thi trong san xuat biodiesel, d3 dugc
thé hién trong Bang 1 [17]. Qua trinh transeste
hda, mét ky thuat d3 duwogc t6i wu hda trong mot
thoi gian dai, c6 hiéu suat chuyén déi cao va kha
nang tuwong thich va&i nhiéu nguyén liéu dau vao
khac nhau. Tuy nhién, n6é doi hdi phai sir dung
chat xuc tac, cé thé gdy nguy hiém va tao ra
glycerol thai, doi hoi phai x& ly ddng céch.
Methanol siéu té&i han cung cap téc d6 phan irng
nhanh hon va nhu cdu chat xdc tac thap hon,
giup giam sy hinh thanh xa phong. Tuy nhién, né

doi hoi co sé ha tang chuyén biét, gay ra rdi ro
mat an toan do methanol va phai déi mat vdi
nhirng thach thirc vé khd ndng mé rong quy mo.
Qua trinh transeste héa bang enzym hoat dong
trong diéu kién don gian hon, gidam murc tiéu thu
nang lwong va tao ra glycerol cé d6 tinh khiét
cao. Tuy nhién, nd lai doi hoi ton kém hon bdi
cac enzym, thé hién dong hoc phdn rng chdm
hon va phai d6i mat vai nhirng thach thirc trong
qua trinh m& réng quy mé cong suat. Do vay,
viéc lya chon k§ thuit phu hgp nhat doi hoi phai
can nhac can than cac dic tinh cla nguyén liéu,
kha nang m& réng quy mé, tac dong méi truong
va tinh kha thi vé mat kinh té.

Bang 1. Vu diém va nhuoc diém clia cac ki thuat ché tao biodiesel
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Ky thuat

Uu diém

Nhwoc diém

Phan &ng transeste hoa

Tinh chat nhién liéu vé co ban giéng
hét vai dau diesel tir ddu mo.
Thich hgp dé san xuat biodiesel
trén quy mo lén.

Nong d6 dau, nwdc va axit béo tu
do thép.

Dau diesel sinh hoc can phai dugc
rira sach trudc khi st dung, kém
theo céc sdn pham phu phirc tap.

Trén co s& xuc tac dong thé,
phan &ng transeste hoa

Thoi gian phan ¢ng nhanh va dé
thyc hién.
Khéng tén kém.

Khéng thu héi duwoc chat xuc téc.
Xay ra qua trinh xa phong hda.
Tao ra glycerol cé chat lwong
kém.

Trén co s& xuc tac di thé,
phan (rng transeste hoa

San xuat biodiesel cé it tap chat.
Than thién véi moi trwong vi khong
can vé sinh.

Khéng cé qua trinh thay phan va

xa phong hda.

Tén kém hon so v@i phan (ng
transeste hda vdi xuc tac

dong thé.

Thoi gian phan (rng tang 1én.

Trén co s& xuc tac
b&i Enzym, phan (rng
transeste hoa

San xuét biodiesel cé it tap chét.
Khdéng xa phong hda axit béo ty do.
Nang lugng tiéu thu thap.

Enzym gia cao.

Uc ché dya trén enzym hap thu
glycerol tir b& mat cda né

v@i thoi gian phan &ng kéo dai.

Khéng can chat xuc tic. Lam sach
san pham don gidn hon. Thoi gian

Thiéu 4p suat phan &rng va
nhiét do cao.

Siéu t&i han/Khong xuc tac

. s . han &rng nhanh.
va phan rng transeste hda b g

tu do.

Giam tac déng cua nude va axit béo

S dung nhiéu methanol.
Chi phi binh quan dau ngudi cao.
S dung nhiéu ndng lugng.

3.2. Tiéenxtr ly
3.2.1. Xdc dinh ham lwgng axit béo tv do

Nguyén liéu dau vao, thudng cé ngudn géc
tlr cdc nha hang hodc clra hang, cé xu hudng
chira ham lvgng axit béo ty do (FFA- free fatty
acids) cao [18-20]. Ham lwgng FFA nay thuwong
vuot qua gidi han cho phép cho qud trinh
transeste hda, dugc xac dinh la FFA >1%. Su du
thira FFA nay 13 két qua cda phan (rng xa phong
hdéa déng thoi, xay ra do sy hién dién cha chat
xuc tac kiém hodc bazo [21, 22].

D& danh gid ham lwong FFA, thir nghiém gi
tri axit bang quy trinh chudn d6 dwoc néu trong
ASTM D6751 thuwong duwoc str dung. Néu khdng
kiém soat dwoc phdn &ng phu nay, su hinh
thanh xa phong qua mirc cé thé 1am phirc tap
qua trinh rira biodisel bang cach gay ra sy hinh
thanh nhil twong, dan dén gidm nang suat dang

Axit béo tw do Bazo

—t- XOH —

ké [23, 24]. Trong trwdng hop nguyén liéu dau
vao cé ham lwong FFA cao, qua trinh transeste
hda vdi xuc tac axit 1a mot lwa chon kha thi [25].
Céac phuong phap cé san dé gidm ham luong
FFA trong dau bao gdbm trung hda va este hda
axit [26].

3.2.2. Este hda bdng bazo’

Este hdéa bang bazo hay con duoc goi la
trung hoa, thuong duoc goi 1a tinh ché bang
xut, bao goébm viéc loai bd cac axit béo ty do
(FFA) théng qua viéc bd sung mot bazo nao do.
Budc nay dugc thyc hién trudc phan ng
transeste hoda cé xuc tac, cho phép loai bo xa
phong da hinh thanh sau dé théng qua cac quy
trinh tach co hoc. Ngoai ra, trung hoa dan dén
viéc gidm déng ké ndng dé cdc chat nhay,
phospholipid, va sac t& mau [27-29]. Phan (ng
xa phong hda dugc thé hién trong Hinh 4

I
X c + H20O
~5 O/ \R
Xa phong Nwéc
X: Na, K....

Hinh 4. Phan t&rng xa phong héa
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3.2.3. Este hoa bdng axit

Khi ham lugng axit béo ty do vuot qud 5%,
viéc s dung tinh ché bang bazo tré nén khong
thuc t€ do cac qua trinh nhii hda va xa phong
hda gay ra tén that dang ké vé nang suat. Trong
nhitng truo'ng hop nhu vay, este hda bang axit
la moét gidi phap thay thé kha thi. Mac du
phuong phdp nay hoat ddng vdi téc d6 cham
hon, nhung né tao ra san lvgng téng thé cao

hon. Este héa bang axit chuyén déi hiéu qua
cac axit béo ty do thanh FAME (este metyl axit
béo) mong mudn thay vi tao ra san pham thai
can phai tach [30, 31].

Bang 2 cho thay hiéu qud cla chat xuc tic
bazo va chat xuc tac axit bang cach t6i vu hoa
cac diéu kién phan &rng. N6 cho thay rang hiéu
suat >99% cla biodiesel 1a kha thi bang cach
thay d6i ndng dé va loai chat xuc téac [5].

Bang 2. Vi du vé cac két ho'p giira chat xuc tac va nguyén liéu khac nhau

Chat xuc tac Nguyén liéu San lwgng
Xuc tac bazo
Ca0/A1,0; D3u co 98,6
MgZnAIO Dau mé 94
CaO/Kf D3au hat m& >96
Ca0 Dau me 93
Mg/Al-hydrotalcite D3au dau nanh 90,7
Fes0.4/Ca0 Dau mé 95
MgO/Li D3au dau nanh ~94
Mg/Al-hydrotalcite Dau huwdng duong 75
Al-Ca/K,CO3 D3au dau nanh 95,1
Na-SiO; Dau mé 98,5
Na,SiOs D3au dau nanh ~100
Xuc tac axit
Zeolite X Dau huwdng duong ~95
S04/Zr0O, D3u co 90
WO0s-Zr0; Dau hudng duong 97
KSF dat sét amberlyst Dau meé 70
S0,*)/Ti0,-Si0;, Dau hat bong 92
S04?7/2r0,-Si0, Dau hat rocket ~88
Chéat xtc tic c6 ngudn géc tir carbohydrate WCO 92
Zro.7H0.2PW12040 WCO 99
ZS/Si WCO 98

Ghi chu: WCO - Waste Cooking Oil: D&u dn thai
3.3. Quy trinh lam sach biodiesel

San xuat biodiesel cht yéu xoay quanh phan
&rng transeste hda, mot qud trinh doi hoi sy
tuwong tac cla triglyceride v&i ruwou khi cé chat
xuc tac. Sau phan &ng nay, sy hién dién cua
mudi natri con sot lai va su hinh thanh xa phong
tao thanh tap chat khéng cd lgi [32], chi yéu la
do ching hoda tan trong nwdc nén rat kho dé
loai bo.

Dé giai quyét van dé nay, mot ki thudt duoc
goi la rira khd da dugc nghién clru va thir
nghiém, thay thé cac phuong phép rira nudc
truyén théng [33, 34]. Cac phuwong phdap rira
kho sir dung cac chat nhu bdt magnesol, nhua
trao d6i ion va dat sét axit, cung nhiéu chat
khéc. Cac vat liéu nay co tac dung loai bd muédi

natri va xa phong con sot lai, ddm bao chat
lwgng va do tinh khiét cda sdn pham biodiesel.
3.3.1. Quy trinh rira khé biodiesel

Qua trinh 1am sach hay tinh ché biodiesel
dugc thé hién trong Hinh 5. Rlra khd duwgc xem
la phwong phap hiéu qua va cé hiéu suat cao dé
giam glyceride va tdng glycerol trong biodiesel,
ddéng thoi ndng cao chat lwgng nhién liéu trong
khi gidm thiéu luvgng nuwdc thai. Khong gidng
nhu cac phwong phép truyén théng, rira khé
khéng can nuwdc va mang lai lgi thé tiét kiém
khong gian bang cach gidm thiéu dién tich bé
mat bao pha cha bé rira. Quy trinh nay dam bao
ham lugng nwdc thap, dap &ng céc tiéu chuin
nghiém ngat do ASTM D6751 quy dinh [35, 36].
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Biodiesel thé }—-‘ Tich Aleohol du |

‘ Chat hap thu

(65°C trong 20-30 phut)

Khudy

Loc |—> Chét rin

v

Biodiesel tinh ché |

Hinh 5. Quy trinh lam sach Biodiesel

Trong |6 phan &ng theo mé, biodiesel thd
duoc rira khd véi ndng dé khac nhau. Cac mau
duwoc lay ra khéi |6 phan (rng theo dinh ky & cac
khoang thoi gian khac nhau trong qua trinh rira
[37].

Théng qua thir nghiém mé rong, ngudi ta da
xac dinh rang Magnesol, khi duoc si dung &
ndng do va toc do cu thé, mang lai két qua tdi
wu dé dap &ng cac tiéu chudn qudc té, chang
han nhu EN 14214, dé tinh ché biodiesel. Ngoai
ra, nhiéu chat hdp phu khac nhau, bao gém
than hoat tinh, dat sét hoat tinh, sgi hoat tinh
va dat sét axit, d3 duwoc st dung dé tinh ché
biodiesel. Glycerol, hoat ddong nhu mot dung
moi, dugc st dung dé loai bé cic chat giy 6
nhiém khdi biodiesel. Trong trudng hop
biodiesel c6 ngudn gdc tir cdc ngudn cd tinh axit
cao, cic phuwong phadp thay thé nhu dat
diatomit, than hoat tinh d3 duogc sir dung dé
tinh ché nhién liéu [38]. Ngoai ra, cic thi
nghiém khac d3a s dung silicagel Iam chat hap
phu dé tinh ché& biodiesel. Qua trinh hap phu da
chirng minh hiéu qud déng ké trong viéc gidm
dang ké glyceride va loai bé hau hét glycerol
khoi biodiesel [39].

3.3.2. Quy trinh loc mang

Quy trinh loc mang ¢6 nhiéu cdu hinh mo-
dun khac nhau, bao gdm tam phang, soi rong,
xo0an 8¢ va thiét bj quay. Cadc md-dun hinh 8ng
dac biét dwoc wa chudng khi can ché d6 dong
chay hon loan [40]. Cac mo-dun hinh 8ng nay
thudng bao gobm moét mang ban tham duc bén
trong 6ng d& xop, thuwong duwoc ché tao tir thép
khong gi va dugc bao boc bén trong 6ng duc 16.
Vé boc tham bang thép khong gi gitt cac 6ng lai
v&i nhau va chidng c6 duong kinh va chiéu dai

khac nhau [41].

Mot lgi thé ddng chid y clia cdc mo-dun hinh
&ng |a dé vé sinh va tién lgi trong qud trinh van
hanh. Tuy nhién, nhuoc diém chinh cta ching
|a dién tich bé mat mang twong d6i han ché.
Loc mang hoat ddng bang cach ngdn chin cé
chon loc céc vat liéu khdng mong mudn di qua
rao cadn ban thdm, cho phép tach cic thanh
phan khac nhau trong dung dich. Nhiéu yéu t6
khdc nhau, bao gém su khuéch tan clha céc
phan tlr cu thé, nhiét d6 hodc dp suat va su
khac biét vé néng dd, c6 thé anh huwdng dén
qua trinh loc mang.

Mac du cong nghé mang da duoc ing dung
rong rai trong qua trinh loc nwdc, tach khi va
tach protein, nhung muc dich thuvong mai cta
né chl yéu chi gidi han & céc dung dich nuécva
khi tro twong d6i. Do d6, viéc sir dung cdng
nghé mang dé x(r ly chat 1dng khéng chira nwéc
la mdt linh vee nghién clru twong ddi mai.

Trong cac quy trinh tach dp suat, cdc mang
nhu thdm thau nguoc (RO), siéu loc (UF) va vi
loc (MF) déng vai tro quan trong. Cac phuong
phap tach dya trén mang nay chi yéu dua vao
cac loai trir do kich thudc, véi cac thanh phan
duoc tach dwa trén hinh dang, kich thudéc
hodc trong lugng cta chidng. Cac yéu té anh
hwdng dén hiéu sudt mang bao gébm tuong tac
gitta bé mat mang va cac thanh phan cap liéu,
van toc dong chay, nhiét d6, ap suat va thanh
phan mang. Qua trinh loc mang duoc mo ta
qua Hinh 6.

Mang ¢ thé duoc phan loai thanh hai loai
la hitu co va vé co. Mang gdm, chdng han nhu
mang duoc tao thanh tir Al,O3, TiO2, ZrO; va
SiC, da thu hat dwoc su chd y dang ké do hiéu
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suat vuot troi so véi mang hitu co. Chang cé
cdc wu diém nhu cai thién dugc kha nang
chéng bam ban, tudi tho cao va phan bd hep
hon vé kich thudc 16 co hoc, nhiét va héa hoc.
Mang gém ciing c6 kha nang chéng phan hay
vi khuan, théng luvong cao va dé x8p cao.
Trong s& cdc mang hitu co, polysulfide,
polyamide, polycarbonate va nhiéu loai
polyme tién ti€n khic thwdng duoc s dung.
Cac loai polyme téng hgp nay cé kha ndng

Dong vao

chdng phan hay vi khudn va dé 6n dinh hoa
hoc cao hon mang vo co.

Vi du, mang polyacrylonitrile (PAN) dwoc
biét dén vdi ban chat xép va khéng déi xirng,
két hop tinh chon loc va téc d6 thdm nhép
t8t. Tuy nhién, mang polyme cé thé bi gian
n®, dan dén thay déi kich thudc 16 ngay lap
tlrc hodc sau mot thoi gian s dung, dan dén
tudi tho twong d8i ngdn trong cac &ng dung
tach dung moi.

Hinh 6. Qua trinh loc mang

Khalid M. Abed va cong suw da nghién ctru
qua trinh loai bd xa phong khoi dau thd bang
ELM/AC g6c DES, la mang chéat 1dng nhii tuvong
eutectic sau (DES - Deep Eutectic Solvent) cé sv
hién dién cla than hoat tinh (AC- Activated
Carbon). Nhém tac gid da quan sét thay hiéu
qua loai bo xa phong 13 99,75% thu dwoc bang
céch str dung ki thuat mang géc DES [42].

Qua trinh san xuat biodiesel théng thuwong
v@i phadn &rng transeste hda xuc tac goc dong
nhat dwoc thay thé bang 16 phan ng mang
trong dé chat xuc tac khong déng nhat duoc
c6 dinh [43]. Qué trinh chuyén d8i dat 94% khi
st dung co ché nay véi MnO; lam chat xdc tac
nano.

Qué trinh este héa bang mang axit
phosphotungstic/poly (ether sulfone)
(PWA/PES), qua trinh transeste héa bang mang
polysulfone kiém héa (APSF) va qua trinh tich
hop mang tach Graphene Oxide/poly
(vinylidene fluoride) (GO/PVDF) da dwoc
nghién ciru dé san xuat biodiesel tir dau thaicé
tinh axit [44]. Cac tac gid nhan thay rang chuyén
d&i thu duoc bang este hda va transeste hda

[an luot 13 98,6% va 91,2%. Ngoai ra, nhém tac
gid Praful Bansod d3 trinh bay mot bai bao
danh gid vé cdng nghé mang dé tich biodiesel
khdi hdn hop sdn xuat cé chira tap chat [45]. Ho
cho rang cong nghé mang cé nhiéu wu diém
hon so v&i quy trinh thong thudng khac. Day la
mot quy trinh sinh thai bén virng va lwong nwdc
tiéu thu (0,05-0,1 g nudc/1 g biodiesel) thap
hon hang trdm lan so vd&i cac quy trinh théng
thuong. Do dé, cong nghé loc mang la cong
nghé tiém nang trong viéc tinh ché biodiesel.
4. KET LUAN

Dau diesel sinh hoc d3 néi Ién nhu mot giai
phap thay thé day h&ra hen va bén vitng cho
nhién liéu diesel théng thuong khi c6 nguén
goc tir dau an thai (WCO). Tuy nhién, viéc sl
dung hiéu qua dau diesel sinh hoc doi hoi phai
xtr ly so bé mét cach ti mi, bao gébm loai bé tap
chat ran, gidm ham luong axit béo ty do (FFA)
va loai bd ham lugng nwdc. Cac kj thuat nhu
este hda bazo va este hda axit dong vai tro then
chét trong viéc bién WCO thanh nguyén liéu
phu hop vdi quy trinh transeste hda dé san xuat
biodiesel. Bang cach t8i wu hoéa cac thong s6
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nhu nhiét do, thi gian phadn rng, ndng do chat
xuc tdc va ty 1& mol dau/ruvou, ngudi ta cd thé
tao ra dau diesel sinh hoc chat lugng cao tur
W(CO. Cac phuong phdp lam sach biodiesel nhw
rira kho, tdch mang va tinh ché glycerol gidp
tinh ché& dau diesel sinh hoc va loai bd cac tap
chat, ddm bao tuan thd cac tiéu chudn quy dinh
va tiéu chi hiéu suat déng co. Tuy vay, dé téi vu
héa quy trinh san xuat biodiesel nham nang cao
hiéu suat, ndng cao chat lugng, gidm chi phi
van s& tiép tuc dwoc quan tam, nghién ctru, thir
nghiém va irng dung trong tuong lai.
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