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Abstract : This study investigated the conversion of oil products from polypropylene by using
dispersed Co and Mo catalyst on reaction time and concentration change for knowledging
liquefation characteristics at low—temperature (425, 450 and 475°C) pyrolysis in a batch reactor.
The reaction time was set in 20~80 minutes and the oil products formed during pyrolysis were
classfied into gas, gasoline, kero, diesel and heavy oil according to the domestic specification of
petroleum products. The pyrolysis conversion rate was showed as Mo catalyst > Co catalyst >
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Thermal in all reaction time at reaction temperature 450°C. The conversion rate and yields of the
pyrolysis products were the most height when Co and Mo Catalyst ratio was 50:50.

Keywords : polypropylene (PP), Pyrolysis, Conversion, Yield, catalyst
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Table 1. Classification of pyrolytic products
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Fig. 1. Representative thermogram of the PP
sample from ambient temperature to
600 C at the heating rate of 10 C
/min,

A2 A7 400 mm, =°] 400 mme] gFo 2
QFof 254 mm FAS GERHE AHEot] &
AL A, YH 2= 248 23t Ao
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@azo] st %7 19 u $5% JAE
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£ 175C ARa oQxd] Axlslel £%7] 29
A % 71AE BY-$Estel BhEos Befot

Products Gasoline Kerosine Diesel Heavy oil
Distillation .
Temp () ambient ~ 175 265 360 450

Table 2. Specification of Sample

Item PP Co Catalyst Mo Catalyst
Manufacturer Honam Strem Chemicals, Junsei Chemial
Peterochmical Corp Inc., USA Co. Ltd
Co—naphthenate
Produce name JH-330B (NH4)sMo070244H,0
(6 wt% Co)
Diameter(mm) 3.0~4.0 - -
Weight(g) 23~25 - -

283 -



~
A
AN
Bl
9
o
ok

VENT RPM
T

REFRIGERATOR _j} CONDENSER4

CONDENSER3

CONDENSER2 VIBRATOR

GONDENSER1

HEATING TAPE—— ||
il
T @
MICRO REACTORS
TIC
[T] SALTBATH WATER BATH
oo BEATAY
HEATER | -y LR &
® ®
0 (@]

LIFT

Fig. 2. Overall experimental scheme used for
pyrolyzing PP.
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Fig. 3. Detail information on a batch—type
reactor  (micro—reactor) used for

pyrolyzing PP.
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Fig. 5. Conversion profiles of the pyrolytic
products of PP under various reaction
times with/without catalyst loading at
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Fig. 7. Conversion profiles of the pyrolytic
products of PP under various reaction
times with/without catalyst loading at
475C.
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reaction time based on the pyrolytic
liquid of PP with/without Co and
Mo catalyst at 450°C.

Heavyoll
@ Diesel
EKerosine
HGasoline
mAGas

Co 100%  Co:M0o=80:20 Co:Mo=50:50 Co:M0=20:80 Mo 100%
Catalyst ratio

4 Fig. 14. Comparison of mass balance based

on the pyrolytic products of PP at
450°C.

7



Co:Mo=50:50 &3t Al 21%= 7P w¥eka, 7}
&9 $82 Co 100%°A4 11%=2 7P &3%e
2 Co:Mo=50:50 &3} A] 26%&
AG £82 Mo 10024 A
13%2 7V =393, S5 82 CoiMo=50:50
g Al 30%2 7 = veRgen, 100%
A olf= =3l w2 Char7t A=A of
Rolt}. o2 Zgetd 1 ob: 24 PAYEB

=
sl4go wEt Euf sHSE g HE4E 5
Roit, Hghe 2 2 A4ES 1T o
Aol 27L& Co:Mo=50:50 &3t A 7} &4

St Aoz weEct

425, 450, 475C % H¥R&A)7F 20, 35, 50, 65,
802S Aot HEeS ZHsIqlth o] & A
g 4 AYES #&& TElste] HHo o

l

1 {2

3 271(450C)el4 F5m, Co @ Mo £H
2 BRSAIZM mEt 52X AEEGES, 5.
F, T2 AATIAER A/AE BEVE
Aol ZF44 HEEE ERstdth &3 Co
2 Mo 1| 5 Hes 9 =24 QYYE 8

EZAgto 2 A Ao 25t vl&S stz
Atk Euf AR A] BE HRSAIZE] 2lo] Mo
Zuf > Co &uf ) F&uf o2 Hghgo] F7t
Ste Ao 2 yetgth 54 ¥R x(450T) =
A stelA 7HEE AL 358 HRSAITE o]
g EZ0f ) Co &l ) Mo W $9] +&&
Hyonw 5§ A4 A #kgAIZA Mo &1 >
Co Zuf ) EZnf £o] £48 BTt A& A
e 208 SESAIZE oJiiollA= Mo Ui > Co
| ) T2 £o] HEES Hyout, 208 &
SAZE o|FREE & WISt A9 9t §
e AA gl Qo] SRt ol Mo 1 )
Co Zuf ) FZuj 4o HFLL HA o=
oA AdFRe] Mo Fuf| 3}etEe] S4=rt
Co Zul SiFEHTE FHojual, ¥4yt we
Ao @2 Aow wWAHEL Co @ Mo &9 %
T Aggo] glojdE Co:Mo=50:50 &3t Al
AgHg 4 54 JPE F80 oA 7 &5

O o ¥ Rl o

Nt

BRI LR E RS

B A7 20138dE SRojst shed
AARIe] AFuALe] Sfste] FPshelond,
o ZARe.

References

1. [EA, 2009, “World Energy Outlook”,
International Energy Agency, OECD/Paris.

2. ]J. -K. Kim, C. H. Jeon, E. S. Yim, C. S.
Jung, S. B. Lee, Y. J. Lee and M. J. Kang,
A study on fuel quality characteristics of
F-T diesel for production of BTL diesel, /.
of the Korean Oil Chemists’ Soc., 29, 450
(2012).

3. Hart’s Global Biofuel Center, 2010, “Global
Biofuels Outlook 2010-2020", Houston,
USA.

4. J. -K. Kim, E. S. Yim, C-. S. Jung, Study
on comparison of global biofuels mandates
policy in transport sector, New &
Renewable Energy, 7, 18 (2011).

5. www.me.go.kr, The status of generation and
treatment of waste in Korea, Ministry of
Environment (2013).

6. M. V. S. Murty, E, A. Grulke, and D. Bh
attacharyya, Influence of metallic addictives
on thermal degradation and liquefaction of
high density polyethylene (HDPE), Polym.
Degrad. Stail, 61, 421 (1998).

7. Nho, N., Shin, D., Park, S., Lee, K., Kim,
K., Jeon, S. and Cho, B.
Development of Pyrolysis Ligefaction for
Waste Plastics, New & Renewable Energy,
2(2), 118-124 (2006).

8. Kodera, Y. and McCoy, B. J., “Distribtion
Kinetics of Plastics Decomposition,” J. Jpn.
Petrol. Inst., 46, 155-165 (2003).

9. Consa, J. A., Front, R., Marcilla, A., and
Garcia, A. N., Porolysis of polyethylene in
fluidized Bed Reactor, Energ. Fuel 8(6),

Process

- 288 -



Vol. 32, No. 2 (2015)

10.

11.

12.

13.

14.

1238-1246 (1994).

Choi, H. J., Jeong, S. M. and Lee, B. H. ,
Study on the liquefaction characteristics of
ABS resin in a low—temperature pyrolysis,
Korean Chem. Eng. Res., 49(4) 417-422
(201D).

Williams, P. t., Waste treatment
disposal, Willy, Chichester, 1998.
Bertoline, G. E., and Fontain, J., Value
recovery from plastics waste by pyrolysis
in  molten salts, Conservation and
Recycling, 10. 311-343 (1987).

Kaminsky, W., Bark, A., and Arndt, M,
New polymer by homogeneous zirconocene

and

/alumioxane catalysts, Markomol. Chem.,
Markmol. Symp., 47, 83-93 (1991).

Cho, S. H., Jeong, S. M. and Lee, B. H.,
Low Temperature Pyrolysis of
Polypropylene by Using Co and Mo
Dispersed Catalysts, Jurnal of Industrial
Science and Technology Institute, 27(2),

65-69 (2013).

15.

16.

17.

18.

19.

- 289 -

Co @ Mo B4En] WS AT} 5k Wsjo] W Ppe] A ede] A= 9

Karagoz, S., Karayildirim, T. Ucar, S,
Yuksel, M., and Yanik J., Lifuefaction of
municipal plastics in VGO over
acidic and non-acidic actalyst, Fuel, 82,
415-423 (2003).

http://www.kpetro.or.kr/sub.jsp?MenulD=
m2as401_01

Pinto, F., Costa, P., Gulyurtlu, I,
Cabrita, 1., Pyrolysis of plastic waste; 2.

waste

and

Effect of catalyst on product vyield, ]J.
Anal. Appl. Pyrolysis, 51, 57-71 (1999).
Y. Iwata, K. Sato, R. Yoneda, Y. Miki, Y.

Sugimoto, A. Nishijima, H. Shimada,
Catalytic  functionality of  unsupported
molybdenum  sulfide catalysts prepared
with  different methods, Catal, 45;
353-359 (1998).

McNEeill, 1. C., Thermal Degradation,

Pergamon Press, Oxford, 55-79 (1989).



