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History
C DR N A HTA DR
SA SIS 88 | 4y s gzaxLo

- lab. & OHE (RE=TItIE) (1984 ~ 1986)

- BenchPlanttest (1986 ~ 1988)

- PilotPlantAd (1988 ~1990)
- Pilot XIS & X Pre-marketing (1990 ~1993)
d CommercialPlant=s | (1993)
O XEMITH PB (HRPB) AlSIot M@, WA (2003)
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Development Qverview

= Plant Capacity = 12,000 MTA (1994)
70,000 MTA (2007)

= Start—-Up = 1994, 2

= Technology = D|IC own

= Joint Partner » KRICT (8t=23Ist 1 :)

= Development Period = 1984 ~ 1993

= Construction Period = 1992 ~ 1993

» Basic & Detail Eng. = Daelim, Engineering Div.

= Construction = Daelim, Construction Div.

= Operation/Improvement = Daelim, Petrochem. Div.
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worldwide Production
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Theories and Applications of Chem. Eng., 2
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Applications
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Feed Material Diagram

100 % L
Hydrogen
Naphtha | Methane
28 -309%
>| Ethylene | S PE 1
[ EOEG,SM |
. 14-16 %

: >| Propylene | —>| PP |
| Acetone |

8-10% 4-5% 2-3%

Isobutylene

: } = MTBE |

Cl_*ude Refinery :> E 1-2%
Oil [ caRafi.ii l@l Butene-1 |
[ CyRaff il |
b > CyRaff.lv |

Polybutene
20-25%
/:> Pyrolysis Gasoline
Cs's ™| _CsProducts |
BTX
Heaviers IS | Benzene ]
|___ Toluene |
ﬂ | Xylene |
[Feavies ]
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Feed £ & : C4 Raff-I

Unit : wt%
Component Composition (Typical)
Isobutene 30 ~ 50 (45) Main Reactant
1-Butene 25~ 35 (30)
T-2-Butene 10 ~15 (10)
C-2-Butene 3~10 (5)
N-Butane 5~10 (7)
I-Butane 1~5(2)
C3’s <01
C5’s <0.1
H20 <50 ppm Catalyst Deactivation
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Reaction Mechanism

< Step Reaction by Cationic Polymerization
> Initiation

)th} OR ﬁ@iﬁ:'s

+ |_<|>AICI3 (ProtonatiorT)

> Propagation
OR

m CAlCI
B N I SO S

> Termination

a-Vinylidene

ok
H :’ .“l QR
WAL X W + HAICI,
n-2 n-2 DO
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Process Flow Diagram

Catalyst Preparation Reaction Washing_l Separation Storage
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= Catalyst : Strong Acid Catalyst Ex.) AICI3, BF3 S
= Raw Material : Raff-I, Isobutene S

Step
_ @ = Acid 0 =3} : Caustic Solution (NaOH) A2

s - 1% (PB, C4 S) 22l 322 HZM MHA

Step
@ = 18t Digtillation : 014+ C4 KA
Al 1 = Top : C4, Bottom : PB, Light Polymer (LP)

= 2nd Distillation : LP I A
Ml 2 = Top : LP, Bottom : PB
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Nomenclature of PB

300 ~ 3,000 1 .
Low Mw PIB LMPIB Liquid
SIS 30,000 ~ 70,000 _ _
0| Medium Mw PIB MMPIB Semi Solid
100,000 0] At _
High Mw PIB »  HMPIB Solid

— > LMPIB .
sobutonc Polylsobute._ne, PIB Y=o g0z
: % ! E83M ALBE :
E C4 Raffinate | PObeUtené’of:_B__‘.’: E
. Conventional PB - High Reactive PB .
. a-Vinylidene & & .
. 80% > a-Vinylidene .
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Con PB vs HRPB

, 2007, Vol. 13, No. 2

a-\linylidene
(Terminal)

Tri-Substituted

CHj
R—C—=C
H
CHj

Tetra-Substituted

Most Reactive

Moderately Reactive

Poorly Reactive

Con PB 5~ 20% 45 ~ 55% 25 ~ 50%
HRPB 80% 1 5~ 20% 5~ 10%
Applica. Fuel / Lub Oil Add. Lubricant, Adhesive, Sealant, etc.
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Overview
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HRPB Market Qverview

---------------------------------------------------------------------------------------------------------------------------------------------------------------------

. 0 HRPB
- &M 230l [HE LOA/FOA =& SIt tl&
- &JtEl= LOA/FOA =R 2 HRPB AIE BHHHE

DEAIOF, 14%

=01, 49%
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A Slral e rmallsy S A=A SHi l

Q Al : et=g}

=

oy Oral (mg/kg) Dermal (mg/kg) Skin
Test Z 1} >10,000 > 5,000 0/8
) ®#5l=%2 :200<Oral <2,000 / 400 < Dermal < 2,000 (2hrs)
H| 11 ) SH=E 25<Oral < 200 / 50 <Dermal < 400 (24hrs)
) 1=d=E Oral< 25/ Dermal < 50 (24hrs)
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> 230°C

gordd (30min. @280°C), APHA
100

PB-1300

> 220°C

20

PB-1300
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Management System
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0.0 . 1
; 590.66 'C  __ss g
. -0, 274 Wt. X
-18.0 = | 1 : | ! | | 1
100. 0 200.0 300. 0 400, D 500. 0 800. 0
PE-2400 Temparaturae ('C) LJM

uj

¢ DAELIM



Administrator
  Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2                                                                                                                        2914                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    


Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2

Shear Stability Test

0 Shear Stability

— Ability to maintain or resist viscosity breakdown under high-shear condition :

Q Analysis Condition : Diesel Injector, 30 Cycle, (@100°C)

PB-950

PB-2400

Product A

PSSI (@ 100°C)

0.0

04

39.7

Product A (common lubricating oil) is used to compare other product with PB

O The Above Tests were measured by dilution with Base Qil

due to the high viscosity of the material as follows :

Test 1 Test 2 Test 3
Base Oil 90.0 95.0 90.0
PB-950 10.0 - -
PB-2400 - 5.0 -
Product A - - 100

uj
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