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Bio-oil production from Rubber seed and shell wastes by pyrolysis process
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Bio-oil production from Rubber seed and shell wastes by pyrolysis process
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ABSTRACT

Para rubber seed shell and residue were derived to be bio oil by pyrolysis process. There are studied
parameters, seed shell particle were varied 2 ranges as 2.18 mm and 1.13 mm, pyrolyzed temperature
were 300, 350, 400 and 4500C, Nitrogen flow were 50, 100 and 200 mL/min. At the conditions of seed
shell particle was 2.18 mm, pyrolyzed temperature was 450°C and Nitrogen flow was S0 mL/min, the
results showed the highest yield of bio oil as 38.22 while the charcoal and tar yields were 18.93 and 6.59,
respectively. The results of fuel’s analysis showed the heating value of synthesized bio oil was 22.11
MlJ/kg, viscosity 2.071 ¢St, pH 2.36 and flash point 70°C. Additional Para rubber residue showed the
highest yield of bio oil as 36.30 while the charcoal and tar yields were 20.90 and 18.15, respectively. The
results of fuel’s analysis showed the heating value (_)f synthesized bio o1l from residue was 37.76 MJ/kg,

viscosity 23.175 ¢St, pH 7.88 and flash point T
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NTSUIUNT QU H, Co Co, HCs
e (mol %)  (mol %)  (mol%)  (mol %)

Elimination of water 155-200 0 30.5 68.0 2.0
Evolution carbon oxides 200-280 0.2 30.5 66.5 3.3
Start hydrocarbon evolution 280-380 5.5 20.5 35.5 36.6
Evolution of hydrocarbon 380-500 7.5 12.3 31.5 48.7
Dissociation 500-700 48.7 24.5 12.2 20.4
Evolution of hydrocarbon 700-900 80.7 9.6 0.4 8.7

30 : Nikitin. 1962
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Technology Residence time  Heating rate  Temperature (°C)  Main product
Carbonization Hour-days Very low 300-500 Char
Pressurized carbonization 15 min-2 h Medium 450 Char
Convertional pyrolysis Hours Low 400-600 Char, Liquids,

Gas
Conventional pyrolysis 5-30 min Medium 700-900 Char, Gas
Flash pyrolysis 0.1-2s High 400-650 Liquids
Flash pyrolysis <ls High 650-900 Liquids, Gas
Flash pyrolysi <ls Very high 1,000-3.000 Gases
Vacuum pyrolysis 2-30's Medium 350-450 Liquids
Hydropyrolysis <10s High < 500 Liquids

301 : Bridgewater and Bridge. 1991
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AR
Py 2.071 23.175 36 72.38 0.73 0.81 29 3.5-5.0 5
1 40°C (cts)
pH 2.36 7.88 3.2 - 3-4 3.34 422 - -
Wl (o) 70 87 75 63 76 72 127 > 120 50
1 ¥
MANIBU 38.55-
22.11 37.76 37.9 33.6 31 28.20 33.14 45
(MJ/kg) 39.94
1 [1] 0. Onay. 2006: 1921-1928
[2]S. Sensoz. 2006: 99-105
[3] gwanl umawsys. 2552
[4] AsAaing pURIBITUNA. 2553
[5] yamiianl nilade oy dosa inguia. 2553
[6] W.F Fassinou et all. 2010: 4949-4954
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[25] [30] f12] (2]
C (Wi%) 55.14 76.96 72.80 67.89 78.00 62.02
H (Wt%) 6.74 10.76 10.80 7.77 8.00 8.66
N (Wt%) 0.24 4.24 3.30 10.84 0.32 0.33

NG MU UFASINDAI3 199 4.1
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M3199 1.1 923115 Inaveaudd luTasioudl 50 mL/min WagynIABYNIA 2.18 mm

o 89313 l1aueq giunil RIGTERRRIY a1
gungil (°C)
11uTa519U (mL/min) (Wt %) (wt %) (wt %)
300 50 17.34 18.22 30.62
350 50 15.93 31.26 24.26
400 50 EE7A 31.58 25.24
450 50 6.59 - 38.22 18.93

3 o @ = :
M3199 1.2 9035115 Inaveund Tu1asui 100 ml/min LOZVUIADYNIA 2.18 mm

. 9a31115 Inaves wduniia g m MY
gungil (°C)
Tulasiou (mL/min) (wt %) (wt %) (wt %)
300 100 10.07 3% 0N 29.97
350 100 10.28 33.60 28.55
400 100 10.75 3242 22.97
450 100 10.83 36.69 25.93

13190 0.3 89313 Iravoania 1uTaswuil 200 mL/min HAzYUIADYNIA 2.18 mm

o fn31m s lroves Wil W3 M U
gl (°C)
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350 200 13.38 32.87 28.93
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450 50 17.48 34.35 20.14
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gauvnd (°C) MaNuiou (Mikg)
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wagrunetly Centistokes

V= (v.2)
H
LNUAT
0.0024 , e e
vV = =2071x10°%—
11525 s
¢ m?
1¢St =10 —
AU

v=12.071% m-ﬁ{f

=2.071 cSt
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MI9N V.1 NMIAUIVERT Lanasd1iwus aiuF N donwaaans

519) (wt %) I luanamMw) Tua (molar)
C 55.14 12 4.595
H 6.74 1 6.740
N 0.24 14 0.017
O* 37.88 16 2.367

Y ' ] o = o 1 s ° s da} o 4
xiipaina1 0 Tuldiinisansiziinm o fldmanmsfiuin aail Aete wi% ve9519 C H
@ W o Sy o v o Sy wa
N 115300U 9216 62.12 wi% thrasawvessia ¢ H N 7 ld llaudy 100 wize detiua 0 1ldne
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37.88 ndapg1alunismiluaves ¢ (Tuawee C = 55.14/12 datiuTuaves C s umiiy 4.595

molar)
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ﬁ/ﬂﬁ'ﬁu"um‘ﬁm “molar ration
H/C 1.467
o/C 0.515
N/C 0,004

134171 Molar ration 11118 TavtinTuaves H visdieluauns C (6.740/4.595) agi 19 1dm1 1.467
£ v
dadIuYee O/C Uar N/C MUBMALIAUAT H/IC adtiugas lutanandadievoaisiudinimie

CH, ;s Nyt O

1.467 ~ 70.004 0515
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519) (wt %) wIaluena (MW) Tua (molar)
C 76.96 12 6.413
H 10.76 1 10.760
N 4.24 14 0.303
O* 8.04 16 0.503

/ ¢ o il o
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