Vietnam Journal of Catalysis and Adsorption, 11 —issue 1 (2022) 79-87

Vietnam Journal of Catalysis and Adsorption
Tap chi xtc tac va hap phu Viét Nam

https://chemeng.hust.edu.vn/jca/

San xudt nhién liéu sinh hoc tUr qua trinh cracking dau an thai st dung xdc tac FCC thai

Green biofuel production via cracking process of waste cooking oil using spent fluid
catalytic cracking (SFCC) catalyst

Tran Htu Thinh"#3, Lé Phic Nguyén”, Nguyén Nhat Huy??, Tran Van Tri', Phan Thanh Thién', Ngé Thiy
Phuang', Ha Luu Manh Quéan', Luong Ngoc Thay', Phan Trung Tuan'

'Phong Nghién ciu Bdnh gid Xdc tdc, Trung tdm Nghién ciu va Phdt trign Ché bién Dau khi (PVPro), Vién
Dau khi Viét Nam (VPI)

’Khoa Méi truong va Tai nquyén, Truong Dai hoc Bdch Khoa Tp. HCM

*Dai hoc Qudc Gia Thanh phé H6 Chi Minh

*Email: nguyenlp.pvpro@vpipvn.vn

ARTICLE INFO ABSTRACT

Received: 20/5/2021
Accepted: 15/8/2021
Published: 20/8/2021

Waste Cooking Qil (WCO) can be a alternative for petroleum-based
fuel. In this work, green biofuel was produced via cracking process of
high acid value (AV) waste cooking oils (WCQs) over spent fluid catalytic

cracking (SFCC) catalyst collected from Binh Son Refireny. The
influences of temperature (450 — 520°C), catalyst-to-WCO ratio (1.5 -
3.5), and acid value (6 - 22 mgKOH/g) have been examined. At 520°C,
WCOs can be converted to liquid fuels with the near zero AV (AV < 0.5
mgKOH/g) which is independent of AV of WCOs. In all cases, the total
yield of profitable products, gasoline-diesel-LPG, reaches 85 wt%, with
only 5 - 7 wt% of coke yield. This study demonstrated the simultaneous
utilization of multiple hazardous substances, SFCC catalyst and WCOs,
as low-cost raw materials for biofuel production.
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Hién nay, nguyén liéu phé bién dé san xuét nhién liéu
sinh hoc thudng 1a dau thuc vat an dugc nhu dau co,
dau dau nanh, dau hudéng duang... Vi chi phi cao

Gidi thiéu chung

Viéc tim ra nhién liéu mdi nham thay thé hodc bd sung

cho céc loai nhién liéu truyén théng tir dau mo la véan
dé r&t cap thiét hién nay. Trong nhitng nam gan day,
da ¢ nhiéu nghién cliu nham thay thé nhién liéu hoa
thach bang nhién liéu sinh hoc, la mot loai nhién liéu
tai tao, phan hdy sinh hoc va khéng déc hai. Tuy nhién,
viéc thuong mai hda nhién liéu sinh hoc bi han ché bdi
hai van dé sau: khdng cé san ngudn nguyén liéu tho;
va chua cé phuong &n nham c6 dudc cac hé xic tac
hiéu qua cao & muc chi phi hgp ly [1].

cung nan déi va suy thoai dét, nhiéu t& chic néng
nghiép nhan dinh rang cac nguyén liéu nay khéng phu
hop dé san xudt nhién liéu sinh hoc [2, 3, 4]. Bén canh
dé, dau thuc vat khéng an dugc (dau tao) cling dugc
xem 1a ngudn nguyén liéu cé tiém nang dé san xudt
nhién liéu sinh hoc nh& ham lugng dau tucng déi cao.
Tuy nhién, nhiing han ché vé kj thuét trong trot va
khai thac da can trd& viéc Ung dung déu tdo & quy md
cébng nghiép [5, 6].

https://doi.org/10.51316/jca.2022.012
79


http://doi.org/10.51316/jca.2020.012

Vietnam Journal of Catalysis and Adsorption, 11 —issue 1 (2022) 79-87

So vdi cac nguyén liéu thd néu trén, dau an thai (waste
cooking oil - WCO) c6 uu diém kép. Thu nhét, gia
thanh clia WCO thép hon tur 2 dén 3 lan so vdi dau
thuc vat tuai, nén téng chi phi san xudt gidm dang ké
[7]. Dau an thai hién dang chiém mét phan ba téng
lugng chéat béo toan cdu, nén viéc san xuat nhién liéu
sinh hoc tU ngudn nguyén liéu co chi phi thdp nay trd
nén kha thi vé mat kinh té. Lugng dau an thai udc tinh
3 Hoa Ky la khodng 10 triéu t&n WCO hang nam [8].
Lugng WCO tU cac hd gia dinh va nha hang dang tang
nhanh do sy gia ting manh mé& cla dan s8. Téng san
lugng dau &n thai hang nam da vuot quéa 190 triéu tan
[9]. ThU hai, WCO dugc phan loai la cac chat doc hai
do chita nhiéu thanh phan gay tac déng xau dén suic
khde con ngudi va mdi trudng [10]. Viéc chuyén ddi
WCO thanh nhién liéu sinh hoc cé thé gitp gidm thiéu
c4c tac dong tiéu cyc lién quan dén sutc khde con
ngudi va & nhiém mai trudng nudc.

Qué trinh transester hoa chuyén hoa déu an thai thanh
nhién liéu sinh hoc da va dang dugc thé gidi chay. Tuy
nhién, néu tri s6 acid (acid value - AV) cla dau cao
hon 6 mgKOH/g thi qué trinh chuyén hda khong thé
xdy ra do qua trinh xa phong hoa [11]. Diéu nay dan
dén su sut giam san lugng diesel sinh hoc va gay kho
khan trong qua trinh tinh ché& san phédm. Ramadhas va
cong sy [12] cling bao céo rang qué trinh chuyén héa
chi thyc hién dugc néu AV cla déu nho hon 4
mgKOH/g. Hong K. D. Nguyen va cong su [13] da cdng
bd két qua téng hgp va Ung dung HZSM-5 cho xUc tac
cracking dau an thai, v&i ham lugng diesel cao (49 —
59%.kl) va ham lugng xang thap (9 — 15%.kl). Tuy nhién
nghién clu khéng dé cép dén tri s6 acid clia dau an
thai cling nhu clia san ph&m sau phan Uing.

So vdi cac cong nghé hién cé, quy trinh cracking dugc
xem nhu mét giai phap kha thi dé chuyén hoa dau an
thai thanh nhién liéu xanh. Ky thuat nay khéng can x
ly nguyén liéu dau vao, khdng yéu cau xdy dung cd s3
ha tang bd sung va co thé dugc thuc hién trong don vi
cracking tdng séi cla cac nha may loc dau thong
thudng hién co [14, 15, 16]. Theo nghién cliu cla
Nguyen Le-Phuc [17], c6 thé phéi tron déau sinh hoc
(Ién dén 20%.kl dau sinh hoc) vdi nguyén lieu VGO
(vacuum gasoil) & quy md phong thi nghiém dé san
xuat nhién liéu tai qué trinh FCC (fluid catalytic
cracking) ma khéng anh hudng dang ké dén san lugng
clla cac sadn phdm gid tri cao nhu LPG (liquid
petroleum gas), xang va LCO (light cycle ail).

FCC la m&t qué trinh quan trong trong cong nghiép
loc dau dé chuyén déi cac phan doan hydrocacbon cé
nhiét db sdi cao thanh cac san pham thuong mai co
gia tri nhu olefin nhe, xdng va dau diesel [18]. Viéc
chuyén déi dau an thai thanh nhién liéu théng qua qua

trinh FCC trén hai chét xtc tac FCC thuong mai dé
dugc danh gia bdi Yan Wang va cdng su [10], xUc tac
FCC c6 tdm acid theo Lewis cang thap thi hiéu qua qué
trinh cracking cang cao. San lugng t6i da cla san
phdm co Igi nhuan cao la 88%.kl & 450 °C. Tuy nhién,
anh hudng cta AV khong dugc chu trong. Mat khac,
xUc tac FCC cé gia thanh cao c6 thé 1a rao can cho
viéc sdn xudt nhién liéu sinh hoc & quy mé Idn hon.
Trong qué trinh van hanh, chat xtc tadc FCC dan dan bj
méat hoat tinh do qué trinh thiy nhiét va su lang dong
clia cac kim loai trong nguyén liéu trén 1én bé mat chat
xUc tac. Do do, moét phan chéat xuc tac FCC dugc loai
bo khdi bo phan cracking va dugc thay thé bang chét
x(c tac mdi dé git hoat tinh chung. Cac chét xtc tac bi
loai bd trg thanh chat xic tac FCC da qua sU dung
(SFCC — spent fluid catalytic cracking) va hau hét chidng
dang dudgc x( ly tai cac bai chon 1&p [19,20]. Mbi nam
udc tinh c6 khoang 360.000 tdn xuc tac SFCC dudgc
thai ra [20]. Tai Viét Nam, Nha may Loc dau Dung
Quét thai ra khoang 20 tan xtc tac SFCC mdi ngay [19].
Do mét s& van dé lién quan dén kha nang ro ri clia céc
kim loai nang ndm trong chat xuc tac SFCC (nhu niken,
vanadi, sét...), chét xtc tac SFCC khoéng thé xir ly don
gian bang phuang phap chén 18p [20]. Do do6, da co
nhiéu khuyén khich tai ché va thu hoi cac chét xuc tac
da qua sU dung, hoac tham chi la téi s& dung lam
nguyén liéu thd thi cdp. Chét xtc tac SFCC co thé
dugc tai st dung theo mét s6 cach nhu lam phu gia
trong xi mang, vat liéu gém, cat, nguyén liéu trong hdn
hgp nhua dudng, lam nguyén liéu san xuét zeolite ,
hodc lam chat xuc tac/chat hd trg xUc tac trong cac cac
phan Ung xUc tac bao gdbm: cracking polyolefins; téng
hop Fischer-Tropsch; t6ng hop nhién liéu tir sinh khéi.
Mot phuong phép khéc dé tai ché chat xtc tac SFCC 1a
thu hoi kim loai va cac nguyén t6 dat hiém co trong
do.
Trong nghién clu nay, tiém nang cla viéc san xuéat
nhién liéu sinh hoc t&r WCO bang qué trinh FCC s
dung chét xic tac SFCC dugc thir nghiém va danh gia.
Anh hudng clia nhiét dé, ty 1& chat xdc tac thai va dau
an thai (C/O) dugc nghién ciu. Quan trong hon, anh
hudng vé tri s6 acid cla WCO, it khi dugdc bao cao
trong cac nghién ctu trudc doé, cling dugc nghién clu
trong bai viét nay. Bac biét, c&c WCO vdi AV khac
nhau (6 - 22 mgKOH/g) dugc thir nghiém mac du cac
WCO nay khéng thé dugc st dung dé san xuét nhién
liéu sinh hoc thdng qua qua trinh transester hoé thdng
thudng do c6 AV cao.
Téan dung xuc tac FCC thai dé chuyén hoa dau an thai
thanh nhién liéu sinh hoc la mét phuong an kha thi.
Trong do, cac chat thai phat sinh cla qué trinh cling sé
dugc quan tdm gidm thiéu nham dam bado quy trinh
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sau cung vlfa dam bao vé tinh an toan mai trudng, via
mang lai hiéu qué kinh té cao.

Thuc nghiém va phuang phap nghién cdu

Nguyén liéu

D&u an thai dugc thu thap tUr mét nha hang thdc an
nhanh & Thanh phé HO Chi Minh, Viét Nam. Phan can
clia dau thai dugc loai bd bang vai loc cotton, va phan
ldbng con lai duge st dung nhu nguyén liéu cho qué
trinh FCC. D&u &n thai dugc ki hiéu WCOx, x & day Ung
vdi tri sO acid (sau khi lam tron) cda dau an thai.

XUc tac thai st dung cho qué trinh cracking dugc cung
cép tUr Nha may loc dau Dung Quét thai diém thang
4/2019 (Viét Nam). Xuc tac dugc luu trir sau khi séy &
140 °C trong 48 gid.

Tinh chdt xuc tdc FCC da qua st dung

Ham lugng kim loai clia xtc tac FCC thai dugc xac dinh
bang phuong phap huynh quang tia X (XRF) trén thiét
bi S4 Pioneer instrument (Bruker) theo tiéu chuin
ASTM D 7085 (2010).

D6 tinh thé clia zeolite trong xtc tac dugc xac dinh
bang phuong phap nhiéu xa tia X (X-ray diffraction -
XRD). Thi nghiém dugc tién hanh do trong pham vi 5°
< 20 < 40° trén thiét bi D8-Advance (Bruker). Tiéu
chuédn ASTM D3906 dugc sif dung dé xac dinh thanh
phan pha clia xtc tac FCC, va tiéu chuén ASTM D5758
dugc st dung dé xac dinh thanh phan pha cla phu gia
ZSM-5. Kich thudc © mang ca s& cla zeolit Y c6 trong
mau xUc tac thai dugc xac dinh bang cach st dung tiéu
chuén ASTM D 3942.

Dién tich bé mat BET va t6ng thé tich 16 x8p clia xc
tac dugc xac dinh bang phuong phap hdp phu - gii
hap nitg theo tiéu chudn ASTM D3663, ASTM D4365
trén thiét bi TriStar Il cing bd x& ly mau SmartPrep cla
héng Micromeritics. Dién tich hgp phan zeolite dugc
xac dinh tU phan dién tich 16 x8p micro (micropore).

Phdén tich dau dn thdi va san phdm léng

Céc thanh phén axit béo clia dau an thai dugc dinh
lugng bang GC (Agilent 7890A). Céc tinh chat vat ly
clla WCO dugc danh gid bang cach sit dung tiéu
chuén ASTM thich hop bao gém tri s6 acid (ASTM D-
664), d6 nhét (ASTM D-445), ty trong (ASTM D4052),
tri s6 i6t (ASTM D-5768), ham lugng nudc (ASTM D-
6304). Tri s6 acid cla chat ldng thu dugc sau khi tha
nghiém cracking cling dugc phan tich danh gia.

Quy trinh thuc nghiém sdn xudt nhién liéu sinh hoc

Quy trinh chuyén hda WCO st dung chét xtc tac SFCC
dugc thuc hién trén thiét bi SR-SCT-MAT (Single
Receiver - Short Contact Time — Microactivity Test) clia
hang Grace Davison dua trén tiéu chuédn ASTM D5154
[21]. Trudc khi thuc nghiém, SFCC dugc nung & 540 °C
trong 3 gi¢s dé loai bo cde lang dong trén chat xuc tac
[16]. Phan (ng cracking dugc thuc hién & ap suat 1
atm, nhiét dé trong khodng 450 — 520 °C, ty lé xtc tac
véi dau (C/0) la 1.5 - 3.5 vdi thai gian tiép xuc la 12
gidy. 3.5 g dau an thai dugc st dung cho mébi thi
nghiém.

San phdm thu dugc cla phan Ung cracking gdm san
phdm 16ng va san phdm khi, dugc xac dinh bang thiét
bi 7890A GC tu Agilent Technologies st dung Refinery
Gas Analysis (GC-RGA), Simulated Distillation (GC-
SIMDIS) va Detailed Hydrocarbon Analysis (GC-DHA).
Ham lugng cdc trén chét xuc tac cling dugc phan tich
bang thiét bi CS600 clia Leco.

Hiéu qua clia qua trinh ché bién WCO dugc danh gié
thdng qua téng san luong cla cac san phédm co Igi
nhuan cao, chang han nhu khi héa 1dng (LPG), x&ng va
dau diesel. Hiéu sudt cla LPG, xdng va LCO/diesel
dugc xac dinh tir chuong trinh chung cat mé phdng.
Nang suét cla san phadm va ham lugng oxy (O) trong
pha hitu ca dugc tinh theo phucng trinh (1) va (2):
Nang suét san pham (%.kl) = [Khdi lugng san pham
(9)/Khéi lugng dau an thai (g)] x 100% M

Oxy trong pha htiu cg (%.kl) = [Oxy (%.kl) trong d&u &n
thai] — [Oxy (%.kl) trong (CO+CO2+H20)] 2

Hiéu suét san phdm la ty 16 phan tram gitta khéi lugng
san pham (LPG, xang, diesel, HCO va cc) trén nguyén
liéu, dugc tinh theo cong thic (3):

Yi = (mi/mo) x 100% (3)
Trong do:
Yila phan tram khéi lugng cla san pham j;

mila khéi lugng clia san pham i;
Mo la khéi lugng nguyén ligu.

K&t qua va thao luan

Tinh chdt cua xuc tdc SFCC va WCO

Bang 2 cho thay thanh phan chinh clia xic tac SFCC la
Al203 va SiOz vdi t6ng ham lugng han 90%.kl. Su 1ang
dong cutia cac kim loai nang trong déau tho Ién xuc tac
FCC lam xudt hién mét s6 kim loai tap nhu Fe, Ni, V...
trén xutc tac SFCC [18]. C6 khodng 0,31%.kl c&c bam
trén chét xuc tac SFCC sau qué trinh FCC. Céc trén xuc
tac thai c6 thé duoc loai bd gén nhu hoan toan bang
cach nung & 540 °C trong 3 gid, thé hién & ham lugng
c6e con lai chi la 0,02%.kl.

https://doi.org/10.51316/jca.2022.012
81


http://doi.org/10.51316/jca.2020.012

Vietnam Journal of Catalysis and Adsorption, 11 —issue 1 (2022) 79-87

Bang 1: Thanh phan acid béo va tinh chét hoa ly cla dau &n thai [22]

Tinh chét cla dau an thai AV 6 AV 12 AV 22
Acid béo (%.kl)
C16:0 (Axit Palmitic) 36,25 37,11 38,73
C16:1 (Axit Palmitoleic) 0,62 - -
(18:0 (Axit Stearic) 6,30 2,14 3,62
C18:1 (Axit Oleic) 41,35 50,03 47,91
C18:2 (Axit Linoleic) 12,87 7,23 7,39
Tri s6 acid, mgKOH/g 6,1 12,2 22,4
Ham lugng oxy, %.k 3,7 39 4,2

Bang 2: Tinh chét hoéa ly clia xtc tac SFCC

Tinh chat Gia trj
Fe, %.k 0,52
Ca0o, %.kl 0,21
Na, %.kl 0,11
V, ppm 376
Ni, ppm 3234
ALO3, %.kl 45,2
SiO2, %.kI 45,6
Re2Os 1,73
Téng dién tich bé mat, m?/g 142
Dién tich bé mat zeolite, m?/g 86
Kich thudc 6 mang ca s, A 24,31
Cb¢, %kl 0,31
C6c sau khi nung, %.kl 0,02

Thanh phén acid béo va céc tinh chét quan trong cua
dau an thai trong nghién cliu nay dugc trinh bay trong
Bang 1. Ham lugng C16 - C18 chiém phan I6n trong
dau an thai. Ham lugng oxy trong dau an thai chiém
khodng 3,7 - 4,2%.kl, thdp hon so vd&i nghién clu cla
Totani va cong su [23]. Nguyén nhan cé thé dén tu
viéc dau an thai & Viét Nam da st dung lai nhiéu lan
han & nhiét dé cao nén lam gidm ham lugng oxy.

Anh hudng cta ty 1& xtc tac trén dau an thai (C/O)
dugc nghién cu trén WCO22 & nhiét dé 450 °C (

Hinh 1, Hinh 2, Hinh 3). Khi ty 16 C/O tang tir 1,5 1én 3,5,
téng san lugng clia cac san phdm cé gia tri tang tu
62,8%.kl 1&n 84,6%.kl. Tuong ty nhu cach thic dién ra
phan Ung cla xdc tac FCC trén can dau thdng thuong,
dé chuyén hoa clia qué trinh cracking tang manh khi
tang ti 16 C/O. Ham lugng HCO giam dang ké khi ti lé
C/O tang (Hinh 2), tU 30,6%.kl déi véi C/O 1,5 xubng
chi con 4,1%.kI déi vai C/O 3,5, cho thdy hiéu suét tién
cracking cao & ti 1é C/O cao. C/O cao han cling lam

ting kha nang chuyén hda dau diesel sang xang va
LPG. Bdi vd&i C/O la 3,5, sén lugng clia d&u diesel, xang
va LPG lan lugt la 33,3%.kl, 39,7%.kl va 11,6%.kl trong
khi ham lugng céc chi & 5,1%.kl. O trudng hop C/O 3,5,
hiéu sudt cac san pham co gia tri la 84,6% kl. Hiéu suét
COz va H2O tang tuyén tinh vdi ti 1é C/O, trong khi
ham lugng O trong pha hitu ca gidam. D6 co thé la do
viéc tang hiéu qua chuyén hod cla cac thanh phan
chtra O trong WCO (h

Hinh 1). AV cla nhién liéu long thu dugc gidm tu 1,31
xuéng 0,83 mgKOH/g. Tuy nhién, né van cao han muc
yéu cau & chau Au. Trén thyc t&, AV t6i da cho phép 1a
0,5 mgKOH/g & chau Au va 0,8 mgkOH/g & My theo
tiéu chudn ASTM D664 [24, 25]. Do do, viéc tang nhiét
do cracking la diéu can thiét dé dat dugc yéu cau ve tri
s¢ acid.

HAM LUGQNG (%.KL)
30%
o-C0
.o
2.5% -4 H20 'y
#-0 trong diu . ”
A
e
A
2.0% =
15% O
. e *
" ;;—,-a'., N , U
10% =
e S
e
< '
05% + .
.
00%
C/0=15 C/0=20 C/0=25 C/0=30 C/0=35

Hinh 1: Anh huéng clia ti 1&é C/O dén ham lugng CO,
CO2, H20 va oxy (%.kl) trong san phdm dugc thuc hién
3 450 °C, WCO22
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Hinh 2: Hiéu sudt san pham long va cc clia qué trinh cracking WCO & céc ty 1é C/O khéc nhau, tai 450 °C, WCO22
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OH2+C1+C2
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C/0=1.5 C/0=2.0 C/0=25 C/0=3.0 C/0=3.5
AV =131 AV =1.04 AV =0.91 AV =0.87 AV =0.83

Hinh 3: Anh hudng cua ti [é C/O dén ca cau san pham va tri s6 acid (AV, mgKOH/q) tai 450 °C, WCO22

Hinh 5 biéu dién sy anh hudng cla nhiét do dén hiéu
suét cracking WCO22 str dung chat xuc tac SFCC vdi ty
lé C/O c& dinh la 3,5. Khi tang nhiét d6, san lugng
xang, LPG, CO + COz va Hz + C1 + C2 tang, nguac lai,
san lugng HCO va diesel giam. Chét xtc tac SFCC gdm
zeolite Y o ty 1& Si/Al cao dugc phén tan déu trén pha
nén (matrix) alumino - silicat v dinh hinh. Matrix déng
mot vai tro quan trong trong qua trinh tién cracking,
chuyén hoa cac phan doan nang thanh cac phan doan
nhe han nhu HCO va diesel. Trong khi dé, zeolite Y
thuc hién qua trinh chuyén hoa diesel thanh xing va
LPG [26]. Do hoat tinh cracking cla zeolite cao hon
nén san lugng xang va LPG cao hon. Hinh 5 chiing

minh rang hiéu suédt qué trinh tién cracking cing nhu
hoat tinh cracking tdng theo nhiét d6. Mac du qua
trinh cracking dau an thai s&t dung xUc tac thai tUr nha
may loc dau Dung Quét, nhung téng san lugng cla
cac san phdm cé Igi nhuén van rét cao (khoang 85%.kl)
va téng san lugng HCO, H20 va cbc thép (dudi 12%.kl).
Khi nhiét dé tang tur 450 °C lén 520 °C gia tri AV gidm
déang ké tr 0,83 xudng 0,35 mgKOH/g. Hinh 4 cling
chiing minh rang ham lugng oxy trong pha hitu cg
gidam khi tdng nhiét do, dat 0,14%.kl & 480 °C va
0,07%.kl & 520 °C. Biéu nay cho thdy ham lugng oxy
trong nhién liéu long thép.
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Hinh 4: Anh hudng ctia nhiét dé dén ham Iugng CO,
CO2, H20 va oxy (%.kl) trong san phdm dugc thuc hién
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Hinh 5: Anh hudng ctia nhiét do dén co cau san pham
va tri s6 acid (AV, mgKOH/q) tai C/O 3,5, WCO22

Hiéu sudt qua trinh cracking tiép tuc dugc nghién clu
vdi cac loai dau an thai co tri s6 acid khac nhau. Tri s6
acid cla dau an thai nam trong khodng tur 6 — 22
mgKOH/g. Biéu kién cracking dugc c& dinh & 520 °C
(tuong tu nhu diéu kién & nha méy loc dédu Dung
Quét) va ti 16 C/O 3,5. K&t qua dugc bao cao trong
Hinh 7 cho théy tri s6 acid cla san pham long luén
dap Ung dugc yéu cau cua nhién liéu sinh hoc, va
khéng phu thude vao tri s6 acid clia nguyén liéu. Téng
san lugng san pham co gia tri cao dat khoang 84,4% kI
va coc chi chiém 5 - 6%.kl. Ham lugng CO + CO2, H20
va oxy trong nhién liéu sinh hoc cling dugc gidi han
lan luot & 3,78%.kl, 1,96% .kl va 0,07%.kl (Hinh 6). Khi st
dung xuc tac SFCC dé thuyc hién cracking cac WCO c¢é
AV khac nhau, cg cdu san pham thu duoc la tuong tu
nhau va tri s§ acid clia san pham 16ng gan bang khéng
(AV < 0,5 mgKOH/q). Do do, viéc ché bién déau an thai
st dung xuc tac FCC da qua st dung la hoan toan kha
thi va khéng chiu anh hudng bdi nguyén liéu dau vao.

Hinh 6: Anh hudng cla tri s6 acid ctia dau an thai dén
ham lugng CO, CO2, H20 va oxy (%.kl) trong san phadm
dugc thuc hién & C/O 3,5 va 520 °C

K&t qua cracking VGO (vacuum gasoil) cling dugc so
sanh vai qua trinh cracking dau an thai (Hinh 7). Cac
dac tinh ctia VGO dugc béo céo trong nghién cltu cla
T.H. Nguyen [26]. VGO c6 thé chira mot s§ phan doan
nang han, khé thuc hién qué trinh tién cracking nén
ham lugng HCO thu dugc ctia VGO cao han 3 [an khi
so v&i WCO. Mdat khac, VGO trong nghién cltu nay
chla t&i 35,5%.Kl parafin, thuan Igi cho qué trinh
cracking nén téng san luong diesel va xang thu dugc
tU VGO cao han [16,26]. Tuy nhién, ham lugng cac san
phém c6 gié tri cao thu dudc tir qué trinh cracking
WCO va VGO la tuong duong nhau. Nang suét xang
va nang sudt LPG gilia hai nguyén liéu la khdng dang
k& (chénh léch 1 - 2%.k).

Mac du nghién cltu & céc diéu kién khac nhau (nhiét
do, thanh phan WCO, ty 1é C/O), két qua cla nghién
cltu nay van cé thé so sanh vdi két qua clia cac nghién
clu khac vé quéa trinh ché bién WCO bang phuong
phép cracking. Téng san lugng cla cac san pham co
gia tri thu dugc trong nghién ctu nay (khodng 85%.kl)
la rét tiém nang dé phéat trién. Mac du hiéu suét cac
phan doan xéng va LPG thdp haon so vdi nghién clu
dugc néu trong [10], nhung & nghién clu nay, cac tac
st dung xuc tac FCC thuong mai cé gid thanh cao. Do
do sé gap kho khan cho viéc san xuét nhién liéu sinh
hoc tU dau an thai & quy mo I8n. Bén canh doé, nhién
liéu sinh hoc dugc san xudt bang qué trinh nhiét phan
nhanh si dung chét xdc tac dang vién [27] da thu
dugc san phédm vdi AV gan bang 0, phu hgp véi cac
dac tinh cla diesel thuong mai, nhung ham lugng céc
rét cao (18,85%.kl). Viéc sir dung xuc tac SFCC khong
chi la mét lya chon dé cat gidm chi phi chat xdc tac ma
con 1a mét phuong an dé xir ly cac van dé vé moi
trudng, lién quan dén xdc tac thai va dau an thai.
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Hinh 7: Anh hudng cla tri s& acid nguyén liéu dén ca cau san pham va tri s& acid (AV, mgKOH/q) tai C/O 3,5 va
520 °C

Bang 3: So sénh ca cdu san phdm va tri s6 acid (AV, mgKOH/g) ciia WCO va VGO tai C/O 3,5 va 520 °C

WCO6 WCO12 WCO22 VGO
AV = 0.31 AV =033 AV = 0.35 AV = 0.33

H2+C1+C2 2,30% 2,03% 2,09% 1,70%
CO+CO2 3,78% 3,72% 3,43% 0

LPG 18,02% 16,94% 16,50% 15,73%
Gasoline 43,43% 44,26% 44,19 45,30%
Diesel 21,75% 21,36% 23,68% 24,84%
HCO 217% 2,06% 2,02% 7,52%
Coke 6,52% 5,69% 5,59% 4,95%

K&t luan TU nhiét d6 nay, bat ké chét xic tac da qua su dung

hay WCO vd&i AV 1én dén 22 mgKOH/g ciing c6 kha
Nghién ciu nay 1§ mot cach tiép can day hita hen g8 nang ghuyén déi hiéu qua thanh nhién liéu ldng véi AV
ché bién dau &n thai co tri s6 acid cao. Cac WCO véi  9an bang 0 va téng ham lugng cac san phdm sinh o
AV dao dong tif 6 - 22 mgkKOH/g, khd ché bién bdng ~ hhuan dat 82 —85%.kI.
phuang phép transester hoa, dugc dung lam nguyén
liéu dé san xudt nhién liéu sinh hoc bang phucong phap L&i cam an
cracking. Bén canh do, xuc tac dugc st dung cho qué
trinh cracking dau &n thai 1& xtc tac FCC d3 qua s Tran trong cam on Tap doan Dau khi Viét Nam da hd
dung dugc thu thap tUr nha méy loc ddu Dung Quaét. trg va tao diéu kién cho nghién cltu dugc thuc hién tai
Chat xUc tac thai nay dugc nung & 540 °C trong 3 gic  VPL.
dé loai bd phan cde lang dong trudc khi st dung.
Nghién ctu chi ra rang viéc sit dung ty 1é xuc tac va Tai liéu tham khao
déu cao lam tang déng ké nang suét clia san phdm co

gia tri, dat 85%.kl khi & nhiét d6 thap 450 °C. Tuy 1. N. Mansir, SH. Teo, U. Rashid, M.l Saiman, Y.P.
nhién, dé dap Ung cac yéu cau kj thuat clia nhién liéu Tan, G.A. Alsultan, Y.H. TaufigYap, Modified waste
sinh hoc, can phéi tang nhiét dé cracking lén 520 °C. egg-shell derived bifunctional catalyst for biodiesel
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