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Abstract : This study investigated the conversion of oil products from polystyrene by using
dispersed Co and Mo catalyst on reaction time and concentration change for knowledging on
characteristics at low temperature (425, 450 and 475°C) pyrolysis and reaction time(20~80 min, 15
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min interval) in a batch reactor. It will be showed the conditions for optimum pyrolysis at reaction
temperature 450°C and the reaction time 35min, and the main components of the converted liquid

oil were styrene and benzene derivatives by GC/MS. The oil products formed during pyrolysis were
classified into gas, gasoline, kero, diesel and heavy oil according to the domestic specification of

petroleum products. The pyrolysis conversion rate was showed as Co catalyst > Mo catalyst >

Thermal in all reaction time at reaction temperature 450°C. The yields rate of gas, kerosine, diesel
were the most hight at Mo Catalyst, gasoline was at thermal and heavy oil was at Co catalyst.

The conversion rate and yields of the pyrolysis products were the most height when Co catalyst

ratio was 100%.
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Table 1. Classification of pyrolytic products
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Fig. 1. Representative thermogram of the PS

sample from 20 to 600 C at the

heating rate of 10 C/min.

da

Products Gasoline

Kerosine

Diesel Heavy oil

Distillation

Temp (C) ambient ~ 175

~ 265

~ 360 ~ 450

Table 2. Specification of Sample

Item PS

Co Catalyst Mo Catalyst

Manufacturer LG Chem. Ltd.

Strem Chemicals,

Junsei Chemial

Inc., USA Co. Ltd

HIPS501S

Produce name

Co—naphthenate

(6 wt% Co) (NH)sM070,44H,0

Diameter(mm) 2.7~2.8

Weight(mg) 19~21
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Table 3. Operation conditions of GC
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Part Name Condition

Model Agilent 6890GC/59731 MSD
Column Agilent HP-5MS 0.25mm X 30m X 0.25um
Mode Split

Scan range 45~500 m/z

Acq. Mode Scan

Solvent delay 3.5min

Injection Temp. 270C

Injection Volume 1wl

Split Flow 120mL/min

Detector Temp. 280°C

Carrier gas N,

Oven program

45°C(Imin) — 10°C/min — 280°C (15min)
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Fig. 2. Overall experimental scheme used for

pyrolyzing PS.
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Fig. 3. Detail layout of a batch—type
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Fig. 4. Overall scheme for fractionating the
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Table 4. Main Components

LB aag

of Pyrolysis Oil for PS from GC/MS

Retention Time(min) Qualitative analysis Quantitative analysis
2.693 CsHio(ethylbenzen) 8.92%
2.927 CgHg(Styrene) 66.42%
3.804 CoHig(methylethyl benzen) 12.27%
12.313 CisHie(Diphenylpropane) 9.39%
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times with/without catalyst loading at times with/without catalyst loading at
425°C. 450C.
= & 4 Stk o= PP A9 dEsfo] wE 100 7 ey
ARET 2L HFE YA, WAl 5 g N
ZFtell Wt Mo &1 > Co Z1 ) 751 =9 80 - "'“Q
Agevts o=2A Yeyth Fig 7(‘*Oi g 7
45070)9] AolAle 208 AR AT A 7 2 w0
- = _ s
A MoZH, Costl Agd mWe Awmge 5
76%, 83%, 86%=2 B&HACR F7}b shArh 35 g w0
= gaEo A Al AgE2 81%, 85%, 0% S
Are] FbEE} dasidon, S0 @i 20
A} Aoll= Aol 84%, 89%, 91%E HS]
31, 658OlAE 84%, 89%, 91%, 80RAE 0 ‘ '
85%, 89%, 92%= ERE Z o2 Hof 308 o] 0 20 Reaction Tisrlr}ua(min]l65 50
FollAl Supirgel e g Fdel A9 @ Fig. 8. Conversion profiles of the pyrolytic
£ Aoz yeylth Fig 8(FH-2 475T)<lA

o] A= 35%

91%,
2 A9 eaHL(£3%) Well 2

gEs & 5 000tk HF

ags) Azt A
Zul, Co & Abge] w2
91%=2 UeFoH, 508

A&l 9ol Co
o, Mo 0| ARgel mE g2 B%z(F=

=

FZ0), Mo
Hghgol 89%,
of Fo Hge

0] ():]HOH7]_ =

=
hal

Pinto

- 681 -

products of PS under various reaction
times with/without catalyst loading at
475C.

o Al #HE ATE(92%) UEhd Aow Ho}
S171¢] Axantet d=|ghct. T PP &=



Vol. 33, No. 4 (2016)

219] d&ofof wE A&l 99%(FEu] A
98%)%1 Zlell Hlsh Ropx=tl, ol= PS £7|9
S BlRtEo] o ol dEsiEAl ¢ =
AAEE Aol W37l wiZolth Fig. 6~89]A
o ARgo] e ARE =2 S mER
| e dEo] Al guF whgel Hlsf At
AF&9] ionic fission ¥R §37} Qe Ao
Holm, Agg 9 A=Y #&& 18T o
Co ¥ Mo ZFufj Apgol w& PS £7]9] 24 <4
Haj 24 WS 450°C, WRSAIZHS 35min
o7 woH

At Pyrolytic liquids®] A4 E Az 2 A 9]
IS AHASE7] 9J5ke], Fig. 9~132 HRew
450CollA PS 4=2]9] dEsfiol lol F=ul, Co
4 Mo Zu| =74 BRAIZ] w2 A=
AR, 7HEd48E, 5788 R85
AR) & Yelliieh 2o B 5 %]
7ZF ABAEL 208U71A] o] F7kstth A9

=
Toh FAAE BAT 5, ol Wl 9%
sl ofs) Y Y BB 24 BRaCH

Qg WAl AR W 27l F2 A

T O

A e YR ke] 4T g EE okg
THaae] vhgo 450 Wkt Ao dsf
ZIeH201.
20 -
=—m—thermal
18 seshss CO
16 - =+®= Mo
—_ 14
£
z 12 —————" .- .
E=3 e —— =TT T e Y CEPPP
= Ts) ‘»f ---- -: ........... - *
2 /
- g ¢
b !
o 64
i
44 fp
/
24/ —n— ——
!
0 . . . . ‘
0 20 35 50 65 80
Reaction Time(min)
Fig. 9. Gas yields as a function of the reaction

time based on the pyrolytic liquid of
PS with/without Co and Mo catalyst
at 450C.

Co & Mo 7|9k Zufjof] &Jgt Ee|2Edlle] A

ne
fr
%
A
o
=2
r )
&
re,
-
|

| —m—thermal
70 4 reco

--= Mo

=)}
o
L

Gasoline yield (wt%)
[ w F=3 w

(=] (=] (=] (=]

*

.

i

=
o
L

o
4
4
4
<
L

0 20 80

Rgsaction TiSrE')le(min}65

Fig. 10. Gasoline yields as a function of the
reaction time based on the pyrolytic
liquid of PS with/without Co and
Mo catalyst at 450°C.

co
o
'

e thermal

| e Co

~
o

-.= Mo

Kerosine yield {(wit%)
w F= u [=}]
o o (=] (=}

.
-~
. -
>,

A}
]
i
'
L

™
o

L
-

[y
o

1
[
s
I3
5

o

0 20 35 50 . .65 20
Reaction Time(min)

Fig. 11. Kerosine yields as a function of the
reaction time based on the pyrolytic
liquid of PS with/without Co and
Mo catalyst at 450°C.
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@FEE, T4 AT TS ALSAAAAYRE 4
FAE FE A SR HEER 2R
Stk TS Co W Mo &1 sy AHgkg 9
24 PPE 588 HTo=2A Ao £
Hl-gS 2ASIIA sHAth Euf AME A] RE
A7 Q1o Co 0 > Mo Euf ) F-=Euj
o2 Hehgo] Frlshe AoR Yehgoy 1
aitE ekt 54 92X (50T) 23
stollA] 7HER A2 A RESAIZlA &)
> Co &1 ) Mo Fu] 9] £8& How,
S& AL A dE Az Mo &1 > Co &
uj > RE0| £o2 88 MY Ai AL
A RESAIZA Mo Eul > FEu] ) CoZuf
0] HgES HYow, FH AL A HhgA
QA Co &1 > FEZu ) Mo &1 £9] &
2 HYoh olE oA dAFFEe] Mo i
dEo] @47t Co i SHFEHT Holut
, BHSE LT W2 Ao nE Zo= mriEc
Co ¥ Mo =l s A3k QlojMes B3
e atof wEk g229 Co &1 100%
AR Al SRS QlolA T St Aoz e
wet.

R L o

#Ael =2

B oozl 20158Md e FEgsty 59
PAFGe] Aqaz|el] ofste] fagstdon, of
ol AR,
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