UOP #74v 3k & 2 @ A st AT R AR/ THS = & 7+ 2020 &3 €

N
A%

e
T
e

PRIFSM oY R 2P P EENEHEE
MR OBAL /) M E AR
PRALR] Ro ATicoH

MR R 10367 8p 2 103# 67 13F
3%+ p #:103. 08. 04

FH &3 E 5B0-HRD-06-12
% ¥4 %p :101.07.19 T =t 125



# &
e R AT iTAE 0 AR P e E A JOP A A O PRI Ho T EXi A
AR F HATHARGRTG o 5 F S0 [HS 2 2 & 2020 Ak € » HFH 2B e L A ¥ 820 ko
A %H BABY -
$oU FRAE E DAY g RS L S EATEL A BRAR I E R
LE R %\j\%‘.&’ﬁ ig‘f«,, B EF AtgEL i g o Ldck el B ST
AP AVE Il A SRFTE MR N A 9 T oA R

a»4ga%@wmwg@wmg'aﬁ%&rtg,@ﬁféﬁ%wgﬁ$££@’
prand WaF et AR G HaY & iksﬁﬁ%é$’ié&ﬁ%ﬂﬁﬁﬁﬁ
w%rommml%mnﬁkm&*ﬁ%*ﬁwm%é e BAG RS R S

AR i g] ! e

UOP 2 @ eh® 35 ® AW F(THAWARF S FTERALF REA G o @ = 1518+
v A S ARE B T R i 1 g sl AR o

AR REBEGEBET RGO LT ERAS L T RS LF S
AI P E R R 0 A REFI R A AT R F 0 A A kR4 G ME R
WA E ARG S A 02020 &5 > F o F (shale gas)shB vt 22 R LA HU
T B AR R AR .

*%gmg@ﬁﬂ 2 AR TN F (LPOR-E 84 > FRARE X5 2B 20 5

@glk;]_;{],m}_»Tﬁ“glhz.,gb:? '\_"ﬁ#'rg‘:ﬁaﬂ’1%**&4};})1“%:?””“/‘/"1 ARk ARF >

T F P BE R R B AR o

M-

THWEA R ERTRA? o n FRBEFORFE EPE NS A F S Z REER 2
RFIRILAE S ERPRE R msgi%%ﬁw?*ﬁ%’ﬁ%éif%ﬁ’ﬁﬁﬁ

> EFRMEICE B aui B oo A R R RE °
PR TR I T E kS FL AR AR FEARS L A B o @ ARIT Y
¢RI PR R o £ B RS TG TR AE e

SCE SRR SRR RS LR AR R UL R SRR S
SO BEAERFOTHEF R ARE AR R ST B - R R F

A3 E 5B0-HRD-06-12
+ ¥ ¥ 2 p :101.07.19 T =X t2/25



T ———,——-——tma_<_s, 4
2. WEREPN F - 4
2.1 #gr UOP FT4e bl A & F o 4
2.1.1 %= 7 ¥( para—xylene, pX)A & A keh3 B % 4riw it 2 1 ek ————4
2.1.2 plema ®Wp “# (propane dehydrogenation, PDH) & w34 3 ——————————— 8
2.1.3 ¥ Fm® X4 ¥ (thermal hydrodealkylation, THDA) 3 itsf= 3¢ —————————— 11
2.2 %4 THS = 2 & 2020 sk € ————- 13
221 2 EyY——— 13
222 I HFaom 13
2.2.3 FHG B TR 14
2.2.4 B RAA S I 15
2.2.5 ¢ BIEEF %% E W[ % (PDH) A 18
2.2.6 " MEAEA FRAEFRFEAFF LIPS 20
22T " ERg kad vt T 21
T 22
3.1 MO Fehd A 22
3.2 p=ii Wi % (PDH)e s § ———— 22
3.3 UOP 2@ eh® ¥m? AMF WA i & HFIF E 5l 22
3.4 et AEA R ELY,—— 777" 22
3.5 A kA EHL-—---—--———— 23
T 24
4.1 K¢ 0 27 Fipd 7 1 PDH 1 3jsdf i 7] 24
4.2 RHIPDH 2 & [ 5/ B4 g C4 g fmmmmmemee 24
4.3 BRBAFAL B FCCALHFRL - 24
44 SEFBEECIHBL 0 FnT AUT g 24
4.5 BREMTHFAS A AR FILOHAS LT A5 24
4.6 HwdEn A1 32 £ 21 g B e 24
3 ER I3 E 5B0-HRD-06-12

% ¥4 %p :101.07.19 T = 3025



(A% ez Tpehy ~ Tife, ~ Ty~ Tk, 2 e pHEA)
1 peh

1.1 T3> UOP #7ded & o & 0 33h 11 T 2254
11134#%B¥H - 542 5% #\j\fﬁ_‘}mz} 5\’%"'11&%\13\4‘f9\m+,3§*’55+,3a1“1r
m”"l"f]?’lhfaﬁ»}a o9 F1E S HETTET > o

L12 Bp 7 0 T g #od Tl B BIP 5k B oeh o JoP 1345 UOP
2P PR e T A A 1 L ERE R P A

LI HF 7w - it 1 3-pw iR P > 3% 2z i UOP Thermal
Hydrodealklation(THDA) Technology (7 ¥ % ® # 4l ¥ fl4z)ehv (74 o

12 %4c IHS =@ sk § » 1AL &4E 5 & 2020 ¢ & £ &2 5% 2 2 B (ASIA
2020:Pathways to Growth & Economic Security) » Jz & 7 i* 514 2 5 R B en4p B 2

nNs

2 WEARLEP G
2.1 3Tz UOP #i4cit A 2 2
2.1.1 - @ ¥ (para-xylene, pX) & & & %k er3F B 2 dofm g 2 1 Foek
2111 Rfasf g Fahe™ o B F R RGD A EHo 7 F(X)F £ 5 6%F

2015-2024 % Demand CAGR
20135 & £ - *i#ﬁﬁ
oY
h: E l—b 5.9%
~5% f£3a
RPET e
. 6.1% yfrres
35 | #H¥ 59 39
TR —| sl 16 4.7%
(PTA) 5.3 R a
oY
36 1 4 %% 3 56%
, (melt phase) g
6.0% 1 || 4 1
» - ﬁq
(DMT)
-1.8% 25 :
Y . 6.7% | ﬁ .
@ | 5 s
Source: SBA-CCI& PCI %
32:1. CAGR(Compound Annual Growth Rate):4f & # 323 & & o
2.RPET: # 4 # 5y
B E 3 E 5B0-HRD-06-12

+ ¥ ¥ 2 p :101.07.19 T =Xt 4/25



N

D

71~

F
H

¥

3 F#

s
~
T

2112 $= " ¥(EX) 2tk 45 FABRFAoT o A k10 & F K asE & 6%
ik £ o (e 2014 & HTH BB RR e o BB T RAE W Mo

para-Xylene Global Supply - Demand
90
B Capacity .
—s=Demand Current View — Q1 2014
~  Demand CAGR = ~6% 2014-2024

[=2]
[=]

-
[=]

o
(=]

w1
[=]

Millions of MetricTons of pX
[ w £
[=] o o

[
=]

2010 2012 2014 2016 2018 2020 2022 2024

2113 pX 4 A3 A% 2% foplend AP o 2T E T2 A pX 2 AdoT
B o B oo el A(utilities) 2 ¢ R R B P R E A4 A A
P G2 Fe B 4 o
1,200
’ $1,065
$1,044 $1,041 $1,000 s988
1,000
H Capital Charges
M Fixed COP
800 m Cat & Chems
x m Utilities
= 600 B Net Feedstock
§ & NCOP
400 ACCOP
200
0
Asia Pac UsGc China India Middle
East
Basis Assumed:
Energy Values, /mm btu: AP =8$5.50 USGC =$3.9 China=$6.00 India = $4.20 ME = $1.25
Location Factors: AP =1.02 USGC =1.00 China=0.80 India=0.77 ME = 1.08
R NE- A
1.Capital Charges: &~ &1 ; 2.Fixed COP: ¥ %4k i &
3.Cat & Chems:fi4-& it 55 4. Utilities: & * o3
5. Net Feedstock: % it ; 6.NCOP: 2 2 % = &
7.CCOP: % 3 A I &
13 5B0-HRD-06-12

p

- 101.07.19 P =

: 5/25



2.1.1.4 UOP s irijirentliz e & 4o Bl > 3 v 0 flae { Meanit s &2 3
M Z I HY oo it AP EE TA-32 5 s A B 5 ADS-47 5
B4 g5 1-500 -

ED

» Raffinate
_ Sulfolane™ .
FrEA Unit » Benzene
CCR o gmamE~
Platforming™ Reformate
Unit Splitter Heavy
5 | Aromatics
T 2 Tatoray™ Column
NHT & Unit
e ®EiE A A+
. -
3 » p-Xylene
" ™ ™
ool sticir Light Ends

y
~
Unit | Unit
S A RE A .;ﬁ_fbﬁ;u :

Xylene
Column Deheptanizer
Column

A 4

21154rie e A P H - " Fend A4

A ERSLSENE I BB g A ﬁ/.gﬁ Xk oo E!f.f’:f'_l e
A A K (Naphthenes+2*Aromat|cs N+2A) W 5 = vt S dmih B fi2
1 MBS LA 5 & B e (n-paraffing)t oA ot o H OB A W
4o

A Bz b %

) E'\?‘ ;
S %
:
3’“ = Ethylene
= o
£ o
2 =
< ©
N -
° 5
% o Propylene =]
; L ! L L o | | L L

40 50 60 70 80 90 7 40 50 60 70 80 90

Naphthenes + 2*Aromatics % n-paraffins

B. i * UOP s MaxEne #l 4z » L ¥ el £ il £ 18 5 MaxEne
unit #-2 4&°'5 (n-parafin) £ 2 & 4&'% (non-normals)~ B » & & i% 5 g4 4
fRed gl > F Ok R 2 BARITE A Hohd AonE o K i‘] TR
g ¢ % MaxEne inAz £ B i it do

i3 AL I3 & 5B0-HRD-06-12
+ ¥ ¥ 2 p :101.07.19 T =X :6/25



N

N

g

- 101.07.19

D

= A

Naphtha 2 r 'y [
n-paraffins
Naphtha 1
Naphtha 1 ., R X
Naphtha 2 N
non-normals

‘-

LG MaxEne WARA s ot AfF 1 S aniE e g0 oA £ o1
AL R € H e o Aot T R B g A R F iR & 55 MaxEne A&J2
o 0 =i W R D 6.7% 0 B¢ B 4RI 4 81% ;5 & EIEFLAL 4
4.6% > N+2A i 4c 24% o ‘533 B 15 > dio A f21 32 € f 1 el (eok
B AR Bl e R AT

L RRTS A ATy i 2

Straight Ru
Naphtha
108 MTH

120 MTH @ \'J
Normals =31 % N Products

| 1 3

Light

175 MTH
N+2A = 58%

Straight Run -

Naphtha

112 MTH

Products

Heavy
Hydrocarbons _i_j %A (_1 ﬁﬂ 1 ﬂ;)

(To Cracker)

f§ % iAW 3 » MaxEne E =~

Straight Run
Naphtha 112 MTH (6.7% decrease)
0MTH Normals = 56% (81% increase) Products
- 1
Light
Extract
Hydrocarbons n-Paraffins
+ 183 MTH (4.6% increase)
N+2A = 72% (24% increase)
Straight Run z -

Naphtha /EJ]
220 MTH Products

iy HCN
B 75MTH

H \ _
Hydro?:aa‘pl’)ons A (5'. irz"l;?ﬂ s 3;)

(To Cracker)

5B0-HRD-06-12
F =% 17025



D. G pX I A 23% ¢ % MigHad v ARAFRL
'ﬁr—fﬁ]

Net Product Flows

20

15 /’_\
>23% increase

10 in para-xylene

Delta Product Rates, MTH
3]

H2

C1+C2

LPG

CCR Raff
Benzene (Ref)
Paraxylene, MTH
Heavy Aromatics
Ethylene
Propylene
Butadiene
Butenes
Benzene (Cracker)
Pygas

Fuel Qil

2.1.2 fi =% & #l 7 % (propane dehydrogenation, PDH)# i3 #
2121 [ 4 5 53
Al e iR Bl g i 0 00 R IR R RT 2 L AR 2 FCC
PR ARG R ERA G rARRARR o
B. p ,T,—. 2z 35 R )
140

120 L “Propylene Gap’;

100 -

80 -

60 -

million MTA

40
20 *

0
2001 2006 2011 2016 2021

I Supply from Refinery FCCs
I Supply from Steam Crackers
— Demand (Polymer/Chemical Gr.)

Data Source: IHS Global Inc. 2012

C. 3+ & {2 &3 % (on-purpose propylene)#-¢ A€ p- 4% v » 2021 % PDH
[ AR ¢ A 23k 25% -

By E I3 E 5B0-HRD-06-12
+ 5+ % p 1 101.07.19 P =% 825



2122 2 A FEMNA TR NERRE DR G AT F o T i 80%
e r A v gligahg SOt de™ B

Propane Cracking

.7,;% YA 4 . -
(p =4 ) High-Value Chemicals

Lt. Nap. Cracking = Ethylen;/ (e lﬁ )

@ o Bl 42 v
(i B f2) ] Propyl-ene (%)
Lt. Nap. Cracking + Metath - (7 =)

it B i3+ 8 8ie) =MixedC¥'s  (ja £4giin)
= Pygas/Gasoline (%] {25 /4 )

» Propane Dehydro =Fuel Gas (2 5)

(52 2) =Hydrogen (& #)

=Fuel Oil (%)

MTO = Coke (&R

(7 FRagE)

Advanced MTO
(igrg @ ﬁﬁf@%ﬁ%)l ———————
0% 20% 40% 60% 80% 100%
Wit-%

2123 fami avcF AR hp pgep Ral £ KT RPF(RR)E [ F/p
oA AR AN TIRAATEAT o & A i 650KMTA T & fiF ik
TR F>12% > [ A e anif £ F < 350 & /e e

A E 3 E A E

50 PR RS
45 r

e 40 r

o 35 r

o

x 90

[1+]

..I_l. 25

§ 20
15 Capacity

650 KMTA

10 ¢ 500 KMTA
5 | 350 KMTA
D | | | | |

300 400 500 600 700 800 900

mFAELI3E 5B0-HRD-06-12
+ 5+ % p 1 101.07.19 F.=x 1 9/25



2.1.2.4 UOP 3 = & 9 42 (Oleflex process): 12 C3 & gl » 15 Oleflex H ~ % »
£ op COHES B [ EFGHR N AF B CIE Ry 2 F R
i S XA E R R o o

Net Gas Cz-
Oleflex
Unit SH?
Deethanizer

C,LPG Depropanizer

v

P-P Splitter

Cy+

2.1.25 Oleflex ¥ =~ erff4ir REE® * ind % h o el BRI T~ 40 & BP4E
FOUEE REIEE AR AT P REBEF D QT PESEERGE
R RIFFEBD o B M MF ARy oA Y F Rk E S
IRAFL e WAL ZFREE L2 FEEA SV IE 0 ARG B4

Reactor Section Regeneration
Section
X 4%

- 1€~ Catalyst Flow
058 4

Product Recovery Section
é_r%‘?‘ ‘i’I T

TR E

Heater Cells

Cold Box To Frac
Section
H, Recycle RO

L
Fresh & recycle Feed ;eqt, Zﬁf
ATgE R R TR

2.1.2.6 UOP 1 Oleflex #Az+ # 11 * C4 iv s » & & & B~ ' (iso-butene) -
viFAE T Ak 7 A (methyl tert-butyl ether, MIBE)#ig#t o C4 il
@B T R R M-CEhE Sk AT R 7 Rk
Butamer™ ¥ < #4-H gt % B 742 > B 7= B A ~ Oleflex ¥ =
wgit L2 o ¥ % MTBE erig sl o A F JenZi4pid wiR B 7 e &
o WAL BlAeT

FH &3 E 5B0-HRD-06-12
% ¥4 %p :101.07.19 F = 10025



Py
¢ / 370 7%

Oleflex ‘

Ether"!axm » MTBE
ic, - ic,. Iﬁ " Unit )

Oleflex %% M‘f‘g‘gé

C,LPG
' | Raffinate
+7C Treatment
- 4—I \‘3* L
Butamer™
nites
nC4 > IC4
Cs* e - B
5 r7=2 1}#_ %‘ ¥

2.1.2.7 Oleflex ® A2+ 12 C3/C4 E &+ bR R & L AFHE R~ %
oA Bl AT

g ‘}2’
C,/C, Separation
OIL?r?i?x — "Section — C 5~

C3/C4 » gy
Oleflex| %%

v

AT g — Ethﬁ;‘;‘“ —> MTBE

Butamer
Unit
Raffinate
xR f?% B Treatment
Cs* T T

2.1.3 7 ¥m e &4 ¥ (thermal hydrodealkylation. THDA)$ #5747 ¢

2131 UOP ch® ¥m v A ¥ 8L * 4 f8ch> 0 0 2 4L FAS7
TREEPFE AR VLD 99.985Wt%0 - T Kk~ AEF REEE G F
oA RIS IR FEFEEE T AR BT FRRTER -
HoARH Bl4eT

FH &3 E 5B0-HRD-06-12
% ¥4 %p :101.07.19 F = 11125



A L AT 9 o= g
= - — o
BRI
THDA‘%{%&.
OB
‘ — FAM R }—' FAS
T fﬁﬁi 7 e
AT#ET ¥ e

2.1.32 % i F|E iBid g (pass)iE it S 90% o F i Bk (FAE 2 4o
A FREN v R B :700-746°C
B. #§mER:25-354)
C. & /R4 :30-35kg/cm?
2133 2R U HAME £ nE S > A E AT
A a@/[# v+ 3% 6 (mol/mol)
B. T FNI(E F+7 %) (F BRE D o)+ 58 (mol/mol)

2134 THDA Azens s f Mie™ o o 1 2 aefl s f ARRIG I 25 ]

Inlet Elbow

- Simple backmixed reactor
design
- No catalyst
- No internals

:'- - Refract lini f - -
H o S shellandneads - No continuous quench points
Refractory
1D. :
Shell

M.R. support lugs |’

Ceramic Fiber
Blanket insulation

mFAELI3E 5B0-HRD-06-12
+ 5+ % p 1 101.07.19 Fo=x 12025



2.2 %4 IHS 2 2 ;% 2020 &3k €
221 2 EFBBEF L ARP LG A%
2211 * BHRRAEGFHEMARET L F AR B £ H A E R EREMR
e 2R -~F~F{op 207 F GPD = & 35 R4 ™ R

Real GDP growth in the United
States, Eurozone, and Japan

Real GDP

6

a TN A

[¥]

Percent change
&) o

VN

| AV
4 L
\

6
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

=|Jnited States ===Eurozone =—=Japan

2212 Bge ff‘ft.f?‘%f#?f(ﬁ Frema kB B (37 R)BEE LA
4Y c ABBHEY WpehF FTODP S £ F4c T H > ¢ MR I 8B
PR RS BB
Real GDP growth in key emerging markets

Real GDP

15

Percent change

J

V

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

——China =—India =———Brazil ——Russia

222 % 50 Fenm § 1 LB W 4 A el

2221 # %3 % b (lightoil) g # 4 £ 1 2020 & 128 » @ 2 B>k
AARE M ENE BARB A F G ERBEH e A k1024 R
BERA X 0 MIRTERIZ T B AT R o
3 EL 3 E 5B0-HRD-06-12

+ ¥ ¥ 2 p :101.07.19 F.=x t13/25



Global Tight oil Production Outlook

o
8
i
=7
gt
w5
—t
-~ 4
~
* o3
2
1
o
2005 2010 2015 2020 2025 2030
m s Canada m Russia Argentina
m China Me=xico Colombia mAustralia
Libwya m Algeria Tunisia

2222 FRRBH PR LW MEL RS DEEF RS F L ERL AL EMAE R
S B R BB 2R T enge AT R @ 2R 4 A dnde AR Y
B B AT 3L o

2223 MEEHMF RO MBEERR Y LR B 0 b AR (CIS)H A iR
RSN £ DA U

2224 Tk ME RGBT ER AP LB ROMEF ARG A LI L R UK
g] [e]

2225 2 RABTHAFRIE Y AiENMAR 2 EFMRD o

2.2.3 # AL A ik B DR
2231 FR Gtk T UL LR &G o IHS A BBk BT F T5%:F
Fde A B G RE & GRRAL
2232 EFITAh G R E RJUES FEFEF S LT oA B ET £ 4 e BESH
e B R IS LB B HBLFIR o A ST
AL ERFIF DRI RS RREReh e ERD R
?;%f‘ﬁi@iﬁ”i 5 H?F"-?‘ E"f”i“iq"\t - 7? E o
B. MBLF1F u & kkdh s Bipdpdl 2R - R F i Y £
K e e o
2233 tfp 2 HFALSHIS R Gl B dp e Bde™ > B SR HRATF S RE &
S o5 N>

FH &3 E 5B0-HRD-06-12
% ¥4 %p :101.07.19 F = 14025



-
- N

n

o]
—
o

Standard Deviati

B 00 O N 0 @

Consolidated supply base, with increasing

Risk rating and standard deviation of common
commodities (Numerical scales)

A Natural Gas

“ Iron Ore
Molybdenum W Nickel
~~=lLead
Copper 4 Zinc
A m Coal
Qil - . @ Chromium
Aluminum (Bauxite)
3 4 5 6 7 8 9 10

IHS Commodity Risk Rating

political risk and growing demand

=> Higher volatility

2234 P RAFIFRLT A X RF B 0 AP R FA0T
JAVEPL RS & S L WA T!‘"F‘F?K’ﬁ ok %’K@T%F#’%‘f% FosF O Hh A~ B R
ﬁ%\&%ﬁzﬁié@WW‘wsﬁﬁﬁ@‘%@ﬁﬁﬁio
B. T AF T EFHMAEEY AER AR IIER R F R 2L
DERG T >} H%ﬁ‘&*ﬁﬁﬁiéW@WHWQHmd
2o
224 F Rl s 4B 0 X A F b (NGLS)E R I Ace % 2Ihend Ad &
2241 B 2@ § (LPG)E A&
A TR £ ‘ 2 iﬁi S0 R Pei 3 4o s AR R A AT EF TR
BB A T e W A
Total US NGL Production
5 - 142
Barnett / Woodford / Nicbrara
mEagle Ford
4 - “Marcelus/Utica 113
- u Bakken -
‘mx 3 .g‘:;;rifas Based Supply 85 ‘33:%
2 ° ; &
o2 57
1 - 28
, I
2000 2005 2010 2015 2020
B. i % f A RNF SN v B XL o fe £ FRF S 2o
CEMF TR e 2IREEE MY R IFF S R
C. LTtk h gL np 2@ g 7§ o

A
gﬁvr

13 &

5B0-HRD-06-12

: 101.07.19 B =x 1 15/25



-

D

= ogh

JFH\
oA

D. 2Rt F idr"'%”f" AEFEFHETE R R 5600 F /¢ B 2 A
17 B 0 [ vz (propane)s 7 = (butane) s 2§ fL 8 A j\#\%l“'flr'—r Bl

LPG prices in the US should remain lower than in Asia

i P , Dol Diffl, Doll
e Propane o g o Butane o

1,200 1800 1,100 1600
! = Belv - Japan Differential '

e Forecast Differential

1,100 +——=propane, Mont Bevien 1800 1,000 - 1400
— —Propane, MB Fest
1,000 potPropane Japan 1400 900 4 t 1200

| »
900 T 1200
¥, 800

N
¥ A I 1000
0 v
s o S
600 - V — ‘,‘ 1 600
1 500 %{ JJ 100
a00 14 200

s

300 0
300 e '\I|”\|‘\|\H|\|III Hluw \| ” HHH” ‘ ‘ 0 — e|v NWIJ:JD\ﬁeWaI |” ‘H‘HHH ”| H ‘ ‘
e Differential Fest
200 -200
200 T H”‘"‘ " T 200 = N-Butane, Mont Belvieu | 1|
=== N-Butane, MB Fcst
| 100 - -400
100 ‘|| -400 e Butane, NW Europe
=== = Butane, NWE Fcst
Dln =} o ] - w -600 0 8 =] wn 600
2 & o o 3 @© g 5 = 2 & o o gz @
IR EEERERER dfritiiiiis
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ § & & § & & & & & 8§ &

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

S‘,: %'5**"4/%“%;171"“” Iﬁr__l"‘ ,%,?ﬁfb%%ﬁ}%f%:ﬁ
%%bﬁ%ﬁﬁﬁ%“%’4§4%b$,;ﬂ?ﬂé%1é§%1
B o H°# P (propane)ﬂgf}w,iyiélp&;ga{;ﬁ, gii'“iiiéo.GZ
SRR~ 0.15 Wi A f#77 5% (Pygas) ~ 0.65 #ei® kg o
Ethylene Crackers Make More Than Just
Ethylene, Not That It Drives Behavior

Ton/Tons of Ethylene
5.0

Ethane Propane Light Naphtha Gas Oil
Ethylene 1 Propylene
Crude C4 Pygas (BTX & Heavy Aromatics)
Hydrogen Methane Fuel
Fuel Oil

1. light naphtha:ig % # "4
2. Gas oil: @7

$oHP BB PP BT IEd F A A
REE R RN T S Lk
A

3 # 5B0-HRD-06-12

p

: 101.07.19 F =X :16/25



US Dollars Per Metric Ton

1500 Ethylene Cash Costs From
Ethane in Saudi Arabia ;I_
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CTO Can Be Very Cost Competitive

2013 Coal-to-polyolefin Cost Comparison o
RMB Per Metric Ton P

10:000 LVC: %8 % £(7 3 ie#)
2.TFC: pH ==+ »

3.FD cost:igdd= &

4. MBT: da3E % »

5.depreciation: 47 &

Xinjiang Inner_ Shandong Shanghai E. China
Mongolia Naphtha Cracking

M vC(Excluding FD) ITFC I FD Cost JIMBT [ Depreciation
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PDH Propylene Derivatives
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2013 Global Propylene Cash Cost
Production Cash Cost

East China Propylene Price

East China
Naphtha Cracker

West China
CTO

0 10 20 30 40 50 60 70 80 90 100

Cumulative Propylene Capacity (million tons)
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China Propane Supply and Demand Balance
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Short-term Capacity Surge
Ai o P HOE/ E

12
8
4
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
m Capacity Under Construction m Capacity Under Planning
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2.2.7.5% E + 7 i* & x-(commodity chemical) ~ # % i* &
R Ras FrirFmye™ 4 0 8
BE L BT E L

Product Type

Structure

Volume
Production
Price

Commaodity
Chemical

A B 13% ;

Fine Chemical

¢oEsk LB 2 2013 £ A B

#(fine chemical) £ # 7k it
iZ 41

Specialty
Chemical

R&D Focus

R&D Expenses

Technical Service

Specification Specification Perforrr_1ance/
Functional
Product Product
Product
. Complex Single Mol./
Shigziln el Single Molecular Formulation
Large Small Small
Continuous Batch Batch
Low High High
Process Synthesis Performance/
Development Technology Function
Low Medium High
Low Medium High

Commodity
84%

Motes: Add notes here or delete
Source: H5

Global chemicals sales 2013: US$ 4.1 trillion

Chemicals

Specialty
Chemicals
13%

Specialty Chemicals accounted for 13% of Global Chemical Sales on value basis

Fine
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