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Our Experience in Trinidad &Tobago

5 GigaMethanol and Gas to Gasoline,

Our Experience in Trinidad & Tobago NPRA. March. 2011
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Definitions
I\/Iegal\/lethanol® Technology
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« ATLAS, the 14 I\/Iegal\/lethanol@ prOJect “deve-

J X B & x L *—SrffolMjpr

loped and implemented Iin conjunction with Mr.
van Wijk, Dr. Balthasar and Dir. Wagner

MNXTAM + WR

Successfully operated In Trinidad (ATLAS)l
Iran (Zagros | & Il) and Malaysia (Petronas;

Presently four plants are in operation and two
plants In construction/ erection (two trains in
China after coal gasification) o

_ GigaMethanol and Gas to Gasoline,
1S ' NPRA, March, 2011
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Definitions
GigaMethano! Technology

Qtiohcr. ProdorKiot”

O««« F-)l fXP5K

10 OOO ton methanol per day In a single train

OOOOOO

Utlllsmg Lurgls sophlstlcated hlgh pressure
ATR-technology and two stage methanol

Economy of scale promises a significant
reduction  in specific  investment  cost
compared to MegaMethanol technology

GigaMethanol and Gas to Gasoline,

Sefinit
efinitions 8 NPRA, March, 2011
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Defmltlons
GigaMethanol Project... .. = . W;‘”
 Consisting of two trains producing 20 000 ton

per
Second train is a 100 percent cop§/mof the first,
together with common utilities resulting In
expected cost savings of 30 - 40 percent for

the second train < -

Jacs N T Lv- A= L L T

Resulting In a yearly production of 7 million
ton methanol, representing 15 percent of
today’s world methanol production

efinitions 9 GigaMethanol and Gas to Gasoline,
NPRA, March, 2011



Janus Methanol AG

The ATLAS plant - the mother of MegaMethanol®
and the foundation of GigaMethanol

Plant located in Trinidad, one single train, design capacity: 5 000 tpd

In 2008: 360 operational days at 108% of the design capacity

10 GigaMethanol and Gas to Gasoline,

lant
ATLAS plan NPRA, March, 2011
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ir coolini
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Seawater

Key-Elements of the ATLAS plant

Syngas
generation

thanol
Synthesis

GigaMethanol and Gas to Gasoline,
NPRA, March, 2011
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1) Changes at Gas Ge

GigaMethanol and Gas to Gasoline,

The Transformation of ATLAS into GigaMethanol 12 NPRA March. 2011
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2) Changes at Methanol Synthesis

GigaMethanol and Gas to Gasoline,

The Transformation of ATLAS into GigaMethanol 13 NPRA March. 2011
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GigaMethanol and Gas to Gasoline,

The Transformation of ATLAS into GigaMethanol 14 NPRA. March. 2011
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The Transformation of ATLAS into GigaMethanol \5 GigaMethanol and Gas to Gasoline,
a NPRA, March, 2011
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5) Changes at”"Fired Heate

A krupp

The Transformation of ATLAS into GigaMethanol \6 GigaMethanol and Gas to Gasoline,
a NPRA, March, 2011
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6) Changes at Utilities/ Sela water Cooling

GigaMethanol and Gas to Gasoline,

The Transformation of ATLAS into GigaMethanol 17 NPRA. March. 2011
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Summary GigaMethanol technology

BOH

Mn

Madlsol HAM>Fi*

only . mom )
mwS8MMmMMEI & M the production can be
Increased from § @3 te7 up to 18 000
MMusing equipment proven and
utilised In the ATLAS plant!

* 1SH.,Uf‘

GigaMethanol and Gas to Gasoline,

Summary GigaMethanol technology 18 NPRA. March. 2011
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Conversion of Syngas Into
Petrochemicals R

Fischer-Tropsch - -
“Known
Technologles
I\/Iethanol to Gasollne (I\/ITG) A e

...... T AP na

Methanol to Propylene (I\/ITP)
Methanol to Olefins (MTO)

GigaMethanol and Gas to Gasoline,

Methanol Conversion Technologies 20 NPRA. March. 2011
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Olyiripun
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technology

Can be Ilcensed from Exxonl\/lobll |

Used in New Zealand in
significantly since that time

In 2009 an optimised plant in Jincheng (China)
started successfully and it Is running well

WA b ( ifeejStDo"

Chinese plant - reference for all MTG projects

Methanol to Gasoline (MTG) 21 GigaMethanol a:ﬁ: 525 It\;)a(rBC?]sozlglel,
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NEW ZEALAND MTG FACILITY: NEW PLYMOUTH NZ

tdaffcion

fAiIruMss
GBNn
Hebv(i.H
- . Minids
Ej~*onMobil
MTG technology 29 GigaMethanol and Gas to Gasoline,

NPRA, March, 2011
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EMRE MTG Process Flow Diagram

pderk.ton
eJd
MTG
Reactor i— » 1<y Gasoline Einished rstd
System L A Gasoline ttvrt-mr..--
..... o
Methanol
Treated
Gasoline
Heavy
Stabilized
Gasoline
Raw HGT
Gasoline Stabilizer Reactor
DeEthanizer Splitter Stabilizer
GigaMethanol and Gas to Gasoline,
MTG technology 23 g

NPRA, March, 2011
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MTG REACTION PATH

2 CH3OH

Methanol

CH3OH, CH30CH3
o3 Methanol, Di-Methyl Ether

Light Olefins 1

Cc+M Olefins

Ei"pnMobil
Kt « an /u i’.w// *isT m ffi*x:Ar

MTG technology 24

pri*uStS

CH:OGHs: + HA
Di-Methyl Ether

Light Olefins + H20

C5+ Olefins

Paraffins
Naphthenes 3 Gasoline
Aromatics

fchitid*

GigaMethanol and Gas to Gasoline,
NPRA, March, 2011
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2nd Generation MTG Technology

» Second Generation Design based on 10 years
learning's from New Zealand operation

 Improved heat integration

"1 e Improved process efficiency

Saj

Reduced capital cost

Reduced operating cost

ExxonMobil is the world leader In
catalyst development and manufacture

EjEonMobii

Kt'u .ifi hu'ul I nlirt( <

MTG technology 25
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GigaMethanol and Gas to Gasoline,
NPRA, March, 2011
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World’s First Coal to Liquids Plant using MGT

Jincheng Anthracite Mining Group (JAMG) plant in Shanxi Province
China is the first £mdgeneration MTG Plant

The JAMG complex is demonstrating the coal to gasi ne coirfcept with
Chinese gasification technologies

EronMobil

GigaMethanol and Gas to Gasoline,

MTG technol
G technology 26 NPRA, March, 2011
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MTG Yields and Properties/Composition

MTG GASOLINE

MTG GASOLINE YIELDS PROPERTIES/COMPOSITION

Percentof g & centof Octane, RON | B 92 H = o
nyurocaruuon - -
3 reed Product Octane, MON H & H
V - : | I
R+MJ/2 - 7 H

Paraffins, vol%

53
PG 504 1% oefins,voe B 12 HI
Napthenes, vol% I I l g VW

Gasoline 38% 87% Aromatics, vol% 26 =

Benzene, vol% 0.3

H20 56% - :
Sulfur nil

KImimcvki
Ej”~onMobii
fit'n iin hand ljigint't'ring
MTG technology 27 GigaMethanol and Gas to Gasoline,

NPRA, March, 2011
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MTG Gasoline vs. U.S. Conventional Gasoline

| f»rxrun

MTG Gasoline is completely compatible with conventional gasoline

pi-fusta

MTG Gasoline contains essentially no sulfur and low benzene e

oston

2005 Summer 2005 Winter MTG Gasoline US Regulation

ee<ran

API Gravity 58.4 61.9 61.8
Aromatics (%Vol) 21.7 24.7 26.5
Olefins (%Vol) 12 11.6 12.6
RVP (psi) 8.3 12.12 9
150(F) 211.1 199.9 201
T90 (F) 330.7 324.1 320
Sulfur (PPM) 106 97 0 30
Benzene (%Vol) 1.21 1.15 0.3 1 (0.62)
EjAonIF\e/rkali:i)llhwm f nAirnu ring o
MTG technology ’8 GigaMethanol and Gas to Gasoline,

NPRA, March, 2011
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F-T & MTG Component Yields

Components Co Catalyst @ 220 C W m m rno m tg
Fuel Gas 6 15 1.1
| PG a 73 m n
Naphtha 19 36
GASOLINE 88.8
Distillate/Diesel 22 16
Fuel Oil/Wax 46 5
Oxygenates 1 3)

» F-T yields depend on catalyst, temperature and specific technology

* F-T processes produce a range of hydrocarbons and oxygenates that
require refining processes to convert F-T liquids to conventional fuels

MTG produces a conventional gasoline and an LPG stream

Data Sources. Sasol 2004 publication.

Ej~onMobll 23
Rt">eardhtintl | njirn <rin$

GigaMethanol and Gas to Gasoline,
MTG technology 29 NPRA, March, 2011



-(3— Janus Methanol AG -

ty

I+
<

2009 NRC STUDY:
LIQUID TRANSPORTATION FUELS FROM COAL / BIOMASS

*d»rktor\

F-T & MTG Economic

Fischer-Tropsch Fischer-Tropsch MTG MTG
Comparison No C02Capture With C02 Capture No C02Capture  With C02Capture
INPUT Coal, tpd (as received) 26,700 26,700 22,900 23,200
OUTPUTS Diesel, bpd 28,700 28,700

Total Liquid Fuel, bpd 50,000 50,000

AU Electricity, MW e 145 111
THERMAL EFF. (LHV) 49.1% 47.6% 54.2% 52.9%

TOTAL PLANT COST ($M) 4,880 4,950 3,940 4,020

TOTAL PLANT COST ($K/bpd) 97.6 98.9 78.8 80.4

EST. BREAKEVEN CRUDE PRICE ($/BBL) 56 68 47 51

* The study indicated the MTG based plant had slightly higher overall efficiency
and lower construction costs

» C02Sequestration lowered efficiency by about 1.5% and raised costs 1.5-2%

Data Sources: Ltquid Transportation Fuels from Coat and Biomass. National Academy of Sciences. 2009 hOpWwww.nap edu/catalogi'12620.niml
Rnhami

. . Gidtlitth
Ej“onMobil

nith tinil I n\'iru trirtg

25

GigaMethanol and Gas to Gasoline,

MTG technol
G technology 30 NPRA. March, 2011
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Vic (on*

MeOH = Methanol, 1+2 = 20,000 tpd
NH3=Ammonia, 1+2 = 10,000 tpd
Urea = Fertiliser, 1+2 = 6,000 to 8,000 tpd

Our Vision : a twenty-year view

6-15 km
DME = Dimethyl ether (fuel) First Phase
VAM = Vinyl acetate monomer Second Phase
Utilities = Electrics, W ater (drinking, raw, cooling, demin), Third Phase

02 and N2, Instrument air

el GigaMethanol and Gas to Gasoline,
NPRA, March, 2011
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Investment $ 2.6 billion, producing 3.0 million ton of
p/mt

R.O.l. 20 % over 2.6 hillion

Tax at 35 % ($ 173.00 times 1,54 growth up times 35 %)

Oxygen at $ 18.00 per ton of MeOH

225
Personal 400 people at $Si,000 p.p.

Other Operating expenses $ 100 mio per annum

Catalyst (for MeOH and MTG)
N ( P X *
/m *

IT 3 7 s r

premium unleaded, depreciation over 15 years

/6 .

$ 58.00

173.00
fijs\
93.00
- 42.00
9.00
- 33.00

- 12.00

$ 420.00 p/mt

221 * /

Il c

/< ? /-

S<*jr

9? 56

+5.2s-

$3/6. *



We have 367 gallons in 1 mt of gasoline or $ 1.144 cts per
gallon

We need 80 MM/BTU per miof gasoline

Price for natural gas $ 2.00 MM/BTU or $ 160.00 p/mt or $ 0.436 p/g

. 1580 £

3.00 - 240.00 - 0.654 1798 o

4.00 - 320.00 - 0.872 2016w
5.00 -400.00 - 1.090 2234 & i /¢
6.00 - 480.00 - 1.308 2452 4 3.SVJ
7.00 - 560.00 - 1526 2670 o 3f3/
8.00 - 640.00 - 1.744 2888 u 3r
9.00 -720.00 - 1.962 3106 4

10.00 - 800.00 - 2.180

3.324 © *3 7

533
Of course it should be noted that we have 20 % return after tax on the investment, which amounts to $"36".00 p/mt or % Ar25 cts p/g. Which |
believe is a healthy buffer.









