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PIEU CHE XUC TAC DI THE CAO TU
NGUON NGUYEN LIEU PHE PHAM VA
UNG DUNG LAM XUC TAC CHO
PHAN UNG TONG HQP NHIEN LIEU
SINH HOC (BIODIESEL)

Tém tdt: Trong nghién clu nay, ching toéi da
nghién ctu diéu ché thanh cong xuc tac Canxi oxit
(Ca0) tir nguén nguyén liéu phé phdm nhu: vo
triing ga, vé so, san ho, xuong heo va dugc st dung
nhu mét chéat xuc tac di thé cho phan ting chuyén
vi ester tao ra Biodiesel tir dau an da qua st dung va
methanol. K&t qué cho thay hiéu suat thu héi san
pham Biodiesel (B.O) ctia vo triing ga la 90%, v so
la 88%, san ho la 85%, xuong heo la 75%. V&i CaO
dugc diéu ché tur vo tring ga cho hiéu suat thu hoi
B.O cao nhat. San pham B.O dugc téng hagp trong
nghién clu nay cé dac tinh ky thuat tuong tu nhu
dau Diesel (DO) va nhién liéu sinh hoc B.O da dugc
thuong mai héa.

Tir khéa: biodiesel, nhién liéu sinh hoc, xtc tac di
thé, nguyén liéu phé thai, phan ing chuyén vi ester.

I. DPAT VAN DE
Biodiesel la nguon nang lugng sinh hoc dang ¢6
tlem nang phat trién rt 1on co thé thay thé cho
nguon nhién li¢u hoa thach (dau mo, than, khi
...) dang ngay mot can kiét dan. Trén the gidi
va ca Viét Nam da c6 nhiéu nghlen clru vé tong
hop, san xuét biodiesel tir nguoén nguyén li¢u c6
san nhu: dau dau nanh, dau hat cao su, md ca,...
st dung cac hé xuc tac khac nhau va da thu dugc
két qua kha t6t'34. Viéc tan dung nguén dau n di
qua str dung 1am nguyén liéu va cac loai phé pham
nhu vo trimg ga, vo so, san ho, xuong heo,... [am
xuc tac cho phan tmg tong hop biodiesel 1a c¢6 y
nghia thuc té rat 16m, khong nhirng dem lai hi¢u
qua kinh té cao do nguon nguyén ligu c6 trir lugng
twong ddi 16n, chi phi dau tr thdp; ma con gop
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phan giai quyét van dé 6 nhiém moi truong gay
ra tr nguyén liéu nay sau khi sir dung. Déc biét,
Thanh phd Viing Tau ¢ nhiéu nha hang, quan an
¢6 thé d& dang tim thiy ngudn nguyén liéu nay.

1. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén vat liéu

- Nguyén liéu: Dau in phé thai thu mua tir cac
nha hang, quan an ¢ thanh phd Viing Tau.

- Chat xuc tac CaO dwoc nung tir nguén nguyén
liéu phé pham dugc thu mua tir cdc nha hang, quan
an & thanh phd Viing Tau.

- Céc hoa chat: Methanol 95%, Etyl Acetate
95%, Hexan 95%, Petroleum ether 60-90, Cloro-
fom 95%, Acetoncongnghiép, TLC Silicagel 60
F254, 51hcagel60 (0,063-0,2 mm).

2.2. Pidu ché xiic tac CaO tir CaCO3 tir nguon
nguyén li¢u phé phim

Xuc tac ran CaO duoc diéu ché tir nguon nguyén
liéu phé pham nhu: vo trimg ga, vo so, san ho,
xuong heo,... bang cach rira sach céc loai vo bang
nude dé loai bo cac chat ban bam trén vo. Sau d6
séy khé hét nuée va dem di nung & nhiét do 800 -
950°C, v4i nhiét do nay cac dioxit cacbon s dugc
loai bo theo phan irng hoa hoc khong thuén nghich
nhu sau:
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Nung xong tién hanh nghién nat san pham
dé thuan loi cho qué trinh transester hoa tao ra
biodiesel. San pham xic tac CaO dugc kiém tra
tinh chat hoa Iy bang cac phuong phap nhu: SEM,
BET, XRD, IR.

1. KET QUA VA THAO LUAN

3.1. Khao sat nhiét d§ nung cia vé trirng ga

Tién hanh phan g véi diéu kién nhu sau: Ty 1€
mol methanol/nguyén liéu 1a 10/1, ham lugng xuc
tac 10% nguyén liéu, nhiét dd 60°C, thoi gian phan
g 6 gid. Két qua khao sat nhiét do nung cta vo
trl'mg duoc trinh bay trong bang 1. Két qua cho
thay o nhiét do nung 950°C trong 3 glo thi hi¢u
suét ciia phan tmg tong hop B.O 1a cao nhét (90%)
Do d6 ching t6i chon nhiét do nay dé diéu ché xiic
tac cho phan g biodiesel.

Bdng 1: Két qua khdo sdt nhiét d6 nung cua v tring

STT Mau xtic tac Hiéu suat (%)
1 Vo tring - 750 78
2 Vo triing - 850 82
3 Vo tring - 900 85
4 V6 tring - 950 90

Hinh 1: Hinh énh vé tring nung tir 750°C — 950°C

3.2. Khio sat kha ning xic tac tir cac ngudn
nguyen liéu phé pham khac

Pé kiém tra kha nang xac tac cua cac ngudn
nguyén liéu phé pham khac nhu: vé so, san ho,
xuong heo,... ching t6i tién hanh nung cdc mau
v s0, san ho va xuong heo cung & mbc nhiét do 1a
950°C va cho tt ca bén miu chay phan ing & cing
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diéu kién nhu sau: Ty 1 mol methanol/nguyén liéu
1a 10/1, ham luong xuc tac 10%, thoi gian phan
{ing 6 gid, nhiét do phan tmg 60°C. Két qua dugc
thé hién trong bang 2.

Phan tng tong hop B.O st dung cac mau xdc
tac khac nhau déu cho hiéu suét cao (75 — 90%).
Theo két qua thu dugc & bang 2 thi khi s dung
mau xuc tac tir vo trimg ga, hiéu suét thu hoéi B.O
dat cao nhit (90%) so véi tat ca cac mau xuc tac
con lai & cung mot diéu klen Tir d6 cho thay tinh
hiéu qua cua viéc str dung mau xuc tac nay la hoan
toan thuyet phuc so véi cac mau xic tac con lai. Vi
vay, chung toi quyet dinh chon ngudn phé phim
vo trimg ga dé diéu ché xtc tac CaO cho phan (mg
tong hop B.O, xtic tac dugc nung & 950°C trong

3 gio.
gBcing 2: Khdo sdt kha ndng xuc tdc caa cdc mau &
cting nhiét d@ 950°C
STT Mauxictic | Hiéusudt(%) |
1 Vo tring 90
2 Vo so 88
5 San ho 85
4 Xuong heo 75

Hinh 2: Anh SEM ctia mdu xuc tdc dugc diéu ché (a,b,c,d
tuong ting véi dé phéng dai: 50, 500, 2500, 5000 Idn)

Céc tinh chit hoa 1y cua xic tac da tong hop
duoc kiém tra bang cac phuong phap nhu: SEM
(hinh 2), BET, XRD (hinh 3), IR (hinh 4).

Dua vao hinh anh chyp SEM cua mau vo trimg &
hinh 2 ta 6 thé théy kich thude trung binh cua cdc
hat trong mau vao khoang 1.5 - 2um va kich thudée
cac 16 xop vao khoang 1 - 2pm tuy khong dong
déu voi nhau tuy nhién khong c6 sy chénh léch ve
kich thuéc gitra cac 16 qua 16n. V&i kich thude thi
xtic tac CaO da didu ché c6 kich thude twong tu
nhu kich thudc cia CaO thuong maitl, va co thé
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Hinh 4: Hinh énh phé IR cia mdu xtc tdc CaO

dap g dugc vai tro xtc téc trong phan (mg tong
hop Biodiesel.

Két qua do BET ciia miu xic tac nung tir vo
trimg & 950°C cho két qua dién tich b& mat1a4.361
m*/g. Véi dién tich bé mat 16n hon so véi dién tich
bé mit clia mau CaO thuong mai trén thi truong
1a 3.0022 m%g, thi miu xtc tac CaO nung tir vo
trung & nhlet do 950°C trong 3 gio c6 kha nang
xtic tac rét tot cho phan img tong ‘hop Biodiesel.©

Ph6 XRD sau khi chup cua mau CaO diéu ché
tir vo trimg dugc thé hién qua hinh 3. Theo nhu
két qua trén pho XRD ctia mau vo trimg thi thanh
phan cha yéu gém c6 CaO, Ca(OH) va CaCo,.
Céc peak dic trung ctia CaO lan lugt xudt h1en tren
hinh v6i ki hiéu 12 hinh elip, cu thé peak xudt hién ¢ g
vi tri: 28°, 32°, 38°, 54°, 63°, 64°7H21, Ca(OH), Xuét
hién 14 do trong méi trudng bao quan bi am, con su
xuat hién cta peak CaCO,1a do sy nhiét phan chua
dién ra hoan toan hogc CaO hap phu CO, trong
khong khx tao thanh CaCO, nhung chi chlem mot
phén rat nho. Qua két qua cua cac nhém chire Xuét
hién trong pho thi ta c6 thé thdy mau xic tac Cao
nung tir vo trung ga ¢6 d6 sach cao va thanh phan
chinh chu yéu dé 1la CaOUH4,

Phé hong ngoai IR ctia xtc taic CaO duge thé

hién qua hinh 4 ¢ trén. Quan sat trén hinh ta c6
thé thay & peak 3643.15 cm’! day la peak dac trung
cho sy xuat hién cua Ca(OH),P. Cé thé trong qua
trinh bao quan mau, hoi nudc trong khéng khi tac
dung v6i CaO nén xuit hién peak cua Ca(OH), ¢
vi tri nay. Peak & vi tri 1418.41, 1060.78 cm™ la
peak dac trung ctia CaCO,"5l, Nguyén nhan hinh
thanh CaCO, c6 thé mot phan la do mau CaO b1
vOi1 hoa, mot phan ciing c¢6 thé CaCO, trong mau
vO tring chua nhiét phan hoan toan nén méi xuat
hién peak & vi tri nay. Tai peak 875.42 cm’! xuit
hién peak déc trung ctia CaO do CaCO, trong vo
trirg ga nhiét phan tao thanh“5),

3.3. Khio sit cac diéu kién anh hwéng dén
hi¢u suit phan ng tong hop Biodiesel

Sau khi da diéu ché va kiém tra céc tinh chét
clia xic tac, chling t6i tién hanh khao sat cac didu
kién anh huong dén phan tng tong hop B.O ¢ céac
diéu kién nhu sau: Khoi luong dau in phé thai
da qua xu ly 1a 10 g; Ty 1é methanol/nguyén liéu
duoc khao sat tir 3/1 dén 15/1; Ham luong x1c tac
sir dung cho phan ing dugc khao sat tir 3%, 5%,
7%, 10%, 12%, 15%; Thoi gian phan ung dugc
khao sat & cic khoang tir 3 gio dén 8 gid; Thoi
gian chAm mau dugc khao sat tir 30 phit, 60 pht,
90 phiit va 120 phat. Két qua cho thdy hiéu sut
thu hoi B.O cao nhét 1a 87% ¢ diéu kién ty 1& mol
methanol/nguyén liéu 10/1, ham lugng xtc tac7%
nguyén liéu, thoi gian phan tmg 5 gid, nhiét do
60°C, thdi gian cham mau 2 gio.

3.4. So sanh sian pham B.O khi sir dung xiic
tac CaO nung tir vo trirmg ga voi xic tac CaO
thwong mai

Sau khi chon dugc diéu kién t6i wu, ching toi
tién hanh khao sat lai bang cach cho chay phan
Ung str dung xtc tac CaO thuong mai va st dung
nguyén liéu dau an thuong mai va dat duoc két qua
nhu trong bang 3.

Bdng 3: Bdng so sdnh két qua

STT Nguyénliéu| Xuctac | Hiéusuat (%)
. Vo tru
1 | Diusnthai| o 19 87
nung 950°C
DA‘ ~
2 au an . Cao thL‘rdng 86
thuong mai mai
Dau a Vo trin
3 au an ‘ 6 triing 87
thuong mai | nung 950°C |
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Theo két qua & bang trén, thi hiéu suét cua viéc
xir Iy dau an thai véi su dung mﬁu xuc tac 1a vo
tring nung cho hi¢u suat 1a 87% gan tuong dong
va ¢6 phan cao hon so véi sir dung nguyén liéu va
xtc tic thuong mai trén thi truong. Két qua cho
thay quy trinh xtr 1y nguyén liéu va phuong phap
diéu ché xic tac CaO tir vo trimg ga ¢ diéu kién
nung 950°C 1a rat hiéu qua.

San pham B.O tbng hop duoc & nghién ctru nay
da duogc kiém tra mot vai thong sé hoa ly va so
sanh voi DO va B.O 100 da dugc thuong mai hoa
(bang 4), két qua cho thiy san phim B.O dugc
tong hop c6 cac dic tinh phui hop véi tiéu chudn
cua nhién liéu sinh hoc da quy dinh.

Bang 4: Bdng so sdnh tinh chdt cdia sén phdm B.O

r va Diesel
Biodies-
Chisé fé:gd::; el Diesel™
E B100
: 0.87 - 0.82 -
Ty trong (kg/cm?3) 0.85 0:89 ds
D6 nhét dong hoc
(cSt) 4.5 19-6.0|19-6,0
Diém chdp chay (°C) 95 130 55
D6 dn mon tam déng | Loai 1 Loai1 | Loail
Ham lugng nuéc (%V)| <0.05 <0.05 <0.05

TAI LIEU THAM KHAO

IV. KET LUAN

Chung t6i da nghién ciu didu ché thanh cong
xuc tac CaO tir cic ngudn phé pham trong tw nhién
va ap dung lam xtc tac cho phan tng téng hop
Biodiesel. Hiéu suat phan g tong hop nhién liéu
sinh hoc Biodiesel dat duoc 1a 87% & cac diéu kién
t1 uu khi str dung xtic tac la CaO dugc nung tir vo
trimg ga & 950°C trong 3 gid. Két qua cho thiy san
pham B.O téng hop dugc c6 nhitng déc tinh tuong
tu nhu Diesel va B.O da dugc thuong mai hoa. Két
qua ciia nghién ctru nay c6 thé duoc xem xét ing
dung thyc tién trong san xuét nhién liéu sinh hoc
B.O va canxi oxit (CaO) thuong mai tir cac ngudn
phé pham.

Day la d¢ tai dat giai ba Cudc thi Y tuong Khoa
hoc tinh Ba Ria — Viing Tau lan thir IT nim 2016
— 2017 theo quyét dinh sb: 343/QD-BTC ngay
18 thang 12 ndm 2017 cua S& Khoa hoc va Cong
ngh¢ tinh Ba Ria — Viing Tau.
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