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Naphtha &
Condensate to
Gasoline

5014 Forestdale Drive West Bloomfield - Michigan 48322-USA Ph: (248) 670-0397  alt: (508)405-9092 www.f-w-group.com
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Preliminary Conceptual Report



The objective of the Naphtha
and condensate treatment is
to maximize the total
production of gasoline and
limiting the amount of light
naphtha exportation. The
target finished products are
different octane gasoline
produced by desulfurization,
treatment, reforming and
blending techniques that are
to produce a selected low
cost process configuration.
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The Project

HDS, OXIDATIVE
DESULFURIZATION “ODS”,
CATALYTIC REFORMING &
GASOLINE BLENDING
PLANT OF 2600 m3/DAY

AYTGINGTEITNERIS

Blenaing

Economics

Process

Plant Feed

Feed Specifications

Plant Capacity

Technical Arrangements

Final Blending Specs.

Investment Cost

Process & Technology
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Feed
constituent

Naphtha Natural Gasoiline Condensate

RON

RVP
(psi)
Volumetric %

Total Sulfur Cont. 0.07 - 0.1 0.06 - 0.07 0.025 - 0.05
Wt.%
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Plant Capacity

Parameters

Mixed
Feed

Flow rate (kg/h)

Flow Rate ( m3 /h)

Flow rate(m3/day)

RVP (kPq)

RON

Reformate

Light Naphtha

Gasoline
Blend Pool 1

Gasoline
Blend pool 2
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Technical Arrangement



»Stripping

» Desulfurization
N elliijlgle
»Reforming
»Blending
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Basic Scheme

Heavy naphtha is processed in a catalytic reforming to
upgrade the final stream octane number . The impurities in
the feed stock such as sulfur is already been treated
through HDS & ODS unit enhancing the performance and
the life of the catalyst.

An ODS process is implemented upstream as a
complementary method to eliminate such impurities ,
mainly Sulphur and nitrogen.
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10
Ethanol
+ N-
methyl-
aniline

Flow Rate Kg/h 98.90

Flow Rate m3/h 144.

Flow Rate m3 / day Z:E])

0.69
82.39
0.84
11.95
I ¢
a
187

92.1

137.49
3299.70

0.69

87.18

134.1
3219

0.71

61.03

97.34
2336.
0.65

95

26.03 31.07 24.38

40.04 42.74  31.382
961.1 1025.7 753.17
0.65 0.72 0.78

95 37

11 +
3-4% N-
methyl-
aniline

5160
123840

*From KPa to psi divide by 6.895
* From KPa to Kg/cm 2 divide by 98.066

**Sp. Gr. Is the Relative density of gas mixture to Air = Molecular Wt. of Gas / Air (28.967) ~2.02 m3/h.

Final Arrangement
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Health Effects of Selected Aromatic Fuel Additives

Health Effects | imi
Additive Exposure limit
* OSHA *PEL (permissible exposure
» limit) - 5 ppm (skin) (averaged
Aniline Carcinogenic Courses haemolysis over an 8-hour work shift)
OSHA standard: Time-Weighted
2,4-dimethylaniline Suspected carcinogen Avg. (TWA) 5 ppm (25 mg/ma3)
Methaemoglobin (MetHD) 8-hour
N-methylaniline formation, TWA: 0.2 ppm (0.89 mg/m3)

According to *IARC, *NTP, *ACGIH  STEL: 0.5 ppm (2.2 mg/m3) in
& *OSHA 15min.




N-methylaniline

Blending of 1, 2 and 3% volumes of N-methylaniline with of
RON 85.6 base fuel

BLENDING POOL SPICS.

Properties | 1% | A | 3%

Research Octane Number
RON

Reid Vapor Pressure
KPa

Boiling Point °C

Sp. Gr.




Volume blending equations
Specific gravity

Aromatics content (vol%)
Olefins content (vol%)

LViX;

N

Xmix = 2 ViX; =

Mass blending equations
Sulfur content (wt% or ppm)
Nitrogen content (wt% or ppm)
Nickel & vanadium (ppm)
Carbon residue (CCR, MCRT, ...)

o = S, = SO
mix | A Zviy()i
Viscosity
YVilog(log(v;+0.7
Log (log(v, i, + V.)) = Sk )

XVi

Reid Vapor Pressure (RVP)

1.25 _ Yv;(RVP)}*®
mix Zvi

(RVP)

Octane numbers — Simple, by volume

_ XVi(RON)
(RON) ... = BT

_ 2Vvi(MON)
(MON) .., = o
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Plant and Process Description
The Production Process




Effect on RON
when Blending
Light Naphtha or
Gasoline with
Ethanol

5005 10.00%% 15003
Ethanol content %6 (v/v)

20,003 250005

EOMN of ethanol/light naphtha blends versus ethanol content /

Ethanol content 3 [v/fw)

FON of ethanol'Gasoline blends versus ethanol

~




Effect Of Etha Ethanol Blend |
/ Gasoline
Vapor Pressure

DVPE (kPa)
=
A
DVPE (psi)

no
i

% Alcohol (v/v)

\ Effect of ethanol blending on vapor pressure of gasolin

The correlation equation DVPE (kPa) = (0.965 X) - 3,78 kPa iz apphied where X denotes the measured total vapor prezsure n kPa.




Fuel ethanol is the most capacious product that is added to gasoline

Fuel Blending in China - Provincial Standards

Provincial Standards have been
supporting strong demand growth for

ethanol fuel blending in China




Economic Aspects



Capacity & Economic
Alternatives

*Simple Return of Rate
= Capital (Liters) x Working Day Per Year x Profit Margin x 100/ Capex ($)
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OxIidative desulfurization (ODS), as a complementary process to HDS, is a relatively new
technology for the deep desulfurization of light oil. This desulfurization process includes
three stages: (I) oxidation (Reaction Section) In as first step; and (Il) Solvent Wash (l1I)
liquid extraction (Recovery Section) at the end. It is evident that the greatest advantages
of the ODS process are low reaction temperature and pressure, and that expensive
hydrogen is not used In the process. Another feature of ODS is that the refractory S-
containing compounds in ODS are easily converted by oxidation.

Hydrogen peroxide H,O, _as Oxidizing Agent

Hydrogen peroxide is the best candidate as oxidizing agent because it
presents a high amount of active oxygen by mass unit (47%); it is a
commercial product often used at industrial level, and its by-product is
only water.
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Q Increasing demand,
Abundant of
importation,

d Implementing new
technology

d Raw materials
transportation cost,

Qd Partial importation of
additives,

d Different feed
specifications.




Michigan Oil & Gas Construction, LLC
5014 Forestdale Drive
West Bloomfield, M1 48322 U. S. A.
sabah_danou&hotmail.com

1-248-670-0397

! Michigan Oil & Gas Construction LLC ~ owesznmorsmser e

TO WHOM IT MAY CONCERN

Fawzi Elia Fatoohi, is authorized to enter into agreements in the
Middle East, Europe and in any other country worldwide, including
but not limited to sales and purchases of any nature and to sign any

5014 Forestdale Drive contract on behalf of Michigan Oil & Gas Construction, LLC and by
. ting or agreeing to the same bind Michigan Oil & Gas
West Bloomfield o

Construction, LLC.

M ICh Ig an 48 3 2 2 = U SA Parties are entitled to rely upon a copy of this letter as an original.

Ph . (248) 670 » O 39 Vs Any question relating to this letter may b referred to the undersigned.
alt: (508)405-9092 i Lo il

ME Office 00962796536149 .

President of Michigan Oil & Gas Construction, LLC

pPowws

My Commission Expires , 2018
Acting in the County of

v

z A PET PSaime ey i SRS i i e B
HANADI M KABBANI
- &/ a Notary Public - Michigan
/ /' Wayne County
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