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World: Ethylene Production by Region
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Integrated & Non-Integrated Margins
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Ethylene Equivalent Trade Flow
West Europe
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World: PG/CG Propylene Supply & Demand
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2015 Global Butadiene Demand 2020 Global Butadiene Demand
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World Cracker Feedstock Shift

100% -
80% -
60% -
40% -
20% -

0% -
10

" Ethane

Source: IHS

Cracker Feedstock Breakdown

15

MDE
= LPG

NAM NEA WEP
W Naphtha ®m Gasoil and Heavier Methanol Coal W Others

© 2016 IHS

B 23 ~ 2010, 2015 % 2020 +& 2 zk #= 4 B il vt 5 % 1 @

® 7 BT AR A nAedcR) 24 0 9= 4§ C5+&) A 55 Pygas Distillation # 2~ C6~C8

i As 4 g E 1 B “74 Raw Cbs ¥ ehffsk ~ = 5 (Dicyclopentdiene, DCPD)

Z A ’ﬁ (Piperylene) & w3 %418 » W pliE » I B-FAp 1 H-o i B A - ’fﬁ
(Isoprene) » C5 Raffinate f]4c & w ' » & 4 & 7 fix ~ A (tert-Amyl methyl ether,

TAME) -

Schematic of the C5 Value Chain from Ethylene Cracker

Steam Cracker

Pygas

Low Purity
DCPD Unit

Piperylene

Unit

C, Stream
Conditioning # C, Stream

LP DCPD, 65%-85%
Upgrading UHP DCPD, 99.9%

Piperylene, 55%-65%
Extractive
Distillation Isoprene, 99.9%

TAME/TAME ZMB2/2ZMB1
Cracking Unit TAME

C; Raffinate =

b. £ ~ = % (Isoprene) :

T
Bl 24~ I BT A S 2 AR

2015 & 278 £5 000 Fo o P HEEBA T LoT H o B9 0 B B #(45.3%) -
f A 37 (28.0%) ~ A % (2LA%)= + Fobi s H ¢ 67%:nE A G2 AR B A

4 (Polyisoprene) » # 4 i * % SIS/SEP ~ Butyl rubber % -

AL HRBHIALZNCEF o ALE T FLEERECE T o

® DI FEEAR 26 47 0 B AN G B R RIEN R 2R T EY 65%

T8 % ¥ YNCC ~ Lotte Chemical ™ 2 5 # £ it crnC5 A 31 B A » B &

Ry £33 E
4 H 2% p :105.03.16

A30-HRD-06-12
E =k 1 17/23



TREL 2§ BRBEEDFRE -

World: 2015 Isoprene Demand by Region
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World: DCPD Demand by End Use
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® 2015 F >k iv B R EgiE 4y E A H P - dxiv & 2 (Base Chemicals) i 83% »
Fr oL & 5 14%(Specialty Chemicals) » #F & it & &-(Fine Chemicals) i&- 3% -

® - yirHERIAEL A A RHRHB0~95%; FH it F R 90~98% 0 & &

BFALIBER BT R AAFHESMARY T 2 REA A S H
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Base Specialty Fine
Chemicals Chemicals Chemicals
Market Drivers Price / Availability Performance / Service Quality /Documentation / Availability
Production continous batch batch
Volume high medium low
Variety low Very high high
Products standard customized standard
Productform pure pure / formulated formulated
Innovation Process Product/ Application Product
Price / kg <3 USD >3 UsD >20USD
Sensitivity to raw high medium low
material cost
Service offered minimal high some
Purity 80 -95% 90-98 % >98%
Government registration registration; approval approval & control
authorisation
Market/s multiple multiple Single
Source: IHS Markit £ 2016 IHS Markit
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World specialty chemicals markets by region—2015
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Specialty chemicals volume growth rates by region, 2015-20
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Global market size and projected volume growth rates for specialty chemicals—2015
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