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Thermal and catalytic cracking of non edible oil using Ca0O and
used FCC catalysts in a batch reactor
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muUNNse 390, 415 uas 440 °F ua=amunnse 30, 45 ua: 60 un MIAMU:EUYOIUOA:
(PISIUAASENUNSUaNYaIATUO) Ao (ISIUAASE Cal 3 wt% Agruknd 390 °¥ 1a
30-45 LA uazoIsIUANGe FCC Atdudr 1 wt% Aacunni 390 ° a1 30 i duntluusia
90J1Had UA=voIUTIAIAAINNISUONAIAIIISIUAASYT Ca0 Aorunnl 390 °F a1 30 uin
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30 WA 1NAU 19.80, 78.00 ua: 2.20 wt% oJAUs:nouluuanituriinaliinsiHasginsoduna
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In this work, synthetic fuels by thermal and catalytic cracking of Tung oil, a non
edible oil for film coating on wood and metals, in a batch reactor at a constant hydrogen
pressure of 1 barg was studied since non edible oils become more attractive alternative
resource for synthetic fuels. The influences of types of catalysts [calcium oxide: CaO and
used fluid catalytic cracking: FCCJ, the amounts of catalysts 1 - 3 wt% (0.1 - 0.3 g of the
catalyst per 10 g of tung oill, reaction temperature of 390, 415 and 440 °C, and reaction
time of 30, 45 and 60 minutes on liquid yield and its composition were investigated. The
optimum cracking conditions were achieved from 3 wt% Ca0 catalyst at 390 °C and 30-45
min, and 1 wt% of used FCC catalyst at 390 °C and 30 min. As a result, by using CaO
catalyst at 390 °C and 30 min, gas, liquid and solid fractions were found to be 18.80, 76.50
and 4.70 wt%, and by used FCC catalyst at 390 °C and 30 min were 19.80, 78.00 and 2.20
wt%. The composition distribution in liquid product was analyzed by the simulated
distillation gas chromatograph according to ASTM D2887, which is the standard test
method for the boiling-range distribution of petroleum fractions. The compositions of
cracked liquid product from Ca0 catalyst were gasoline 9.95, kerosene 12.05, light gas oil
22.95, heavy gas oil 4.78 and long residue 26.77 wt% of total cracking. In case of used
FCC catalyst, liquid product consisted of gasoline 12.68, kerosene 10.73, light gas oil
23.40, heavy gas oil 4.67 and long residue 26.52 wt% of total cracking.
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ﬁ’]ﬁuﬂﬂﬂ 33.26, 19.70, 32.25 way 5.37 wt%
ANNANAL

3. s:WguIsIIY

3.1 Apvigun)RNsLANALeaLma

FEILATDY Thermogravimetric analyzer (TGA)
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bR Brunauer, Emmett Las Teller (BET method)
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ﬁmfa\iminﬁummmm;gm ASTM D2887
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a o aaa & da & v s o
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CaO 33.150 0.069 8.348 Meso pore
FCC NlEuédn 110.100 0.155 5.647 Meso pore
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Ca0 1 wt% ; ; 3 : oo | ' —
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8.37 76.13 4.57 28.74 .61
FCC 3 wit% 2 1142 N
29.47 69
FCC 2 wt% : \\ \ \ \ \\
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Bsnnuansseds (n3) 20 20 20 10 10
AusuLialalnsiai (barg) 1 1 6.8 1 1
ua LU IHARS WA (Wi%) 37.55 38.83 60.50 76.50 78.00
unlgauluesflasnasian (Wt%) 19.16 21.43 38.35 9.95 12.68
wlsFuluasdlsynauiaa (with) 11.58 8.37 0.31 12.05 10.73
uRaeatdilusdlssneioun Wt%)  5.71 8.01 16.44 22.95 23.40




Mmsuan@yaItTuwWsRlUTEUSTNAGI8ANUSDUSIUAUAISIUARSEN Cal uas

gruuni wazianvUjizangandn wudnls
wARSuTaRndnauAteil uiesdlszney
ﬂumLLﬂTGﬁaqumamﬁmeﬁmm@;mdwmﬁ%ﬁmm
WAL TTEN HZSM-5 Hgnguanimian
WATAYINANIZIANZAsABNITReNIAALNTTAY
g9 dwFusaEen cao uax FCC Aldudn
%ﬁlﬁumuﬁﬁmﬁﬁgw;umm@mma R ERIEN
Ufisenisuansage wazldiAnisiaeniiauia
BRLALLNG [8]

5. dsduanisiiy

dduianlilduilnaiaonuduldlsn
& - X a o @
AL UNIANUBATDNAITININ LaZLT U
NIURdEaasTIN WAL LN AgANTuanle-
aanladludunssainia nasunnluianases
WdunedagANNFeusINUASIlTTeNa59
ANMAN (Value creation) TifALnduRnaInNIg
4 ¥ 0 e %o e .
wWarunnhduminluwihdussiduesdlsznay
Ao | | ) - = =
Pyar W uideeudiun (ALa) WAazAlITY
AN TNENINN AN LA AR DITIIA0
= - X A Ao LA
A940 WATHBIALIENOULDUTOINAINAYAAT AD
1pidatfisen Ca0 3 wt% Ngungd 390 °x
LAZIAN 30 - 45 Wi Iaeaniznisldlss el

FCC AtFudntutndasdinsaiuuun:

vawindelfFen FCC 7ildudn fifunnsa
U7jA3en FCC 1 wt% ﬁ@mmﬁ 390 °T LATLIAY
30 w1 anelFusseanniAeesniialalansiau
1 1nfina sasaLisen FCC ?{I%LLé’qfafﬂum:q@
Flalafasiiaruannizianzasianisiaentina
wnlg@uninnansadeljisen CaO wandfmuet
mmﬁié’mnﬁméaﬂﬁﬁ?m CaO 76.50 wt%
sznaudaaunlafau 9.95 wisTu 12.05 uideesd
11 22.95 uRaaatduiin 4.78 wazninigi
wiln 26.77 wi% 10989Atlsznauianun gy
waRFuaTvaadldanndasajisen Foc fld
wia 78 wt% Uszneudaaunladau 12.68 1alsdu
10.73 wianaualLn 23.40 uwNanauauin 4.67
LATANNUNETUMTN 26.52 wi% T9989Msrna
Fann

6. naoanssuds=naf

1999UAMUARTNIEEUF LA UFN153N
N3LATaT LN AINIAINMNANENAY Aandh
PR S 4 A A - ~
asv1js NiveeirTeslianarglnenl Lazaniun
VNdduaranuzdAnaanAand anntumnalulad
WITABHUINANAIAUNUITAIANIEIN NaTTuayw
Nulun9vnee
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