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Preliminary Conceptual Report



The objective of the Naphtha

and condensate treatment is

to maximize the total NAPTHA &
production of gasoline and CONDERSEL
. . OXIDATIVE
limiting the amount of light

. DESULFURAIZ
naphtha exportation. The | | 1 4

target finished products are Anp

different octane gasoline GAng\h1
produced by desulfurization, pPRODUCTION
treatment, reforming and PLANT
blending techniques that are 2600 n?¥/DAY

to produce a selected low
costprocessconfiguration.

nT CxXFfF Y3IHOF

r U4 Y X bB IOF M

nys pYc KOF m

HF Y X by
WyTpnb4Y44444b
9 H4Tpp PYHY
9F Y441 x4Yb X
ocYy4ys IOF ™
N F

FTHY SBY



wy DNIOF b FHT IOF BBkioh Vev
CFIBGFYc ™M c¢c TfF hr HOF

- c WY plT @F YFKWKBG6Fp> hYhwob |
¢ b b mMANERGHIHHYHE BEF BEP1O U BiEFARIELS
OF AHpWKFaWsltTwytr HYpK pFmMYB B
ov pYHYYYIl F3BKOF aFp>3byyY Hbl
PpWM/T22ab¥y4d4 O FUBXF Cc AHbbF F
p FAYHIAGFF F Y4nbpF KF2 MF af'!

WYY>%XB pFJIBF’®

mHT OF OYtbb Ub F  aT1 YcUKOF i B

9FpfF THY BIOF a1 CYYxF “OHME B
W purHYHY e B MM H B BOFOK 9 wHY T AT M

b B FGnKe Hid Bmrei@l WAs A prbive s Y a-F
Wyt c BIOF M U




ST LE

FRAASeR )P YHb> AT YPcb? oe@® iR c Y H [OF STaEA-ORION

A Y WHYH Y G YA HREBIT YRR DA DT Y

o KMYxIOp fOH € B RHEBWYINBs pF Y3bKbvF cYT AYyuUTpt
9F Y4471 AB TIOF bWHHHKA b DIOF YWHH HY H P A Obkg iiMH T

NG b BOF
Y [pTFM M e KO Wi Yior FOmhbe HOFH 97 X B 91 FHBr F Y/ B thBHRAFDEARER
nyyt AYXHOF d9fFr Y4yt bxBOF agBYyY4yYyY wmn4ydysnse unprfr Yy

AQF YHY4444H4q44444444H4444H4444 444444 R B IOF
n T B KO




Plant Feed

The Project

Oaflr:s Feed Specifications
HDS, OXIDATIVE I
DESULFURIZATIOBDS, Cansniiy Plant Capacity

CATALYTIC REFORMING &

GASOLINE BLENDING e

PLANT OB600m3/DAY Arrasnzersts Technical Arrangements

Blenading: Final Blending Specs.

[EEONOMICS Investment Cost

Process Process & Technology



Study Feed,
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Feed
constituent

Naphtha Natural Gasoiline Condensate

Sp Gr.
@15 C°

RON

RVP
(psi)
Volumetric %

Total Sulfur Cont. 0.0700.1 0.06 0 0.07 0.025 0 0.05
W1t.%
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Plant Capacty

Mixed Reformate Light Naphtha Gasoline Gasoline
Parameters Feed Blend Pool 1 Blend pool2

Flow rate (kg/h)

Flow Rate (m3/h)

Flow rate(m 3/day)

RVP kPa)

RON
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Technical Arrangement



u Stripping

u Desulfurization
u Splitting

u Reforming

u Blending
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Basic Scheme

Heavy naphtha is processedin a catalytic reforming to
upgradethe final streamoctanenumber. Theimpuritiesin
the feed stock such as sulfur is already been treated
through HDS& ODSunit enhancing the performanceand
the life of the catalyst

An ODS process is Implemented upstream as a
complementary method to eliminate such impurities ,
mainly Sulphurandnitrogen
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10
Ethanol 11 +
Stream No. + N- 3-4% N-
methyl - | methyl -
aniline aniline

Flow Rate Kg/h 98.90 92.1 : 61.03 26.03  31.07 24.38 26.03

Flow Rate m 3/h 144. 137.49 . 97.34 : 40.04 42.74 31.382 35.66 : 5160

Flow Rate m 3/ day 3450 3299.70 2336. . 961.1 1025.7 753.17 855.7 : 123840
0.65 : 0.65 0.72 0.78 0.73 :

Sp. Gr. @ 15Deg C 0.69 0.69 .
RVP KPa. 82.39 95 95 37 81.36

0.84 : : : : 0.82
11.95 : . : : 11.8
61 85
41
187

* FromKPato psi divide by6.895
* FromKPato Kg/cm?2divide by98.066
** Sp. Gr. Is the Relative density of gas mixture to Air = Molecular Wt. of Ga28.8674 ~2.02m3/h.

Final Arrangement
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Health Effects of Selected Aromatic Féaditives

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/m3)
Methaemoglobin  (MetHb ) 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 I5Smin.




N-methylaniline

Blending ofl, 2 and3% volumes of Nmethylanilinewith of
RON 85.6base fuel

BLENDING POOL SPICS.

Properties | 1% | 2 % | 3%

Research Octane Number
RON

Reid Vapor Pressure
KPa

Boiling Point °C

Sp. Gr.




- Blending Equations L

Volume blending equations 1 Reid Vapor Pressure (RVP)
Specific gravity
Aromatics content\ol%)
Olefins content\{ol%)

ol

(|:\>\/|:>?:|8égiéééé = Bod 7 }°

M Octane numberg Simple, by volume

Ou dl
Mass blending equations (RON),.i :BB#
Sulfur content\yt% or ppm)
Nitrogen content \Wt% or ppm) (MON).. _Bo. 1
Nickel & vanadium (ppm) mix Bo:
/| F ND2y NBAARdIZSS 6/ / wX al/ wex X0

M Viscosity

LOg (109 +v9) =22

B




AHYBFEMS wHYT 1T 3A ppF Y4YHs
pbYYteb iBFpa3bYyyhF abyyr
AF H10s WThF AYH wAT P IIOF wlli
HWYUHT wyyySTt3OF pFpYYYBFEM ¢
pPppFpclOF E
MFbYupr @ FmMB ckK pmMTcCcHOF bMX
E b4y B IOF ™ Wp MY IOF ™ p byYy bl
p Y4B acHp U4UB IOF b4yUAc bHOF M L
bNrXXmWHWAOF p bY BKOF Y9 YECTCT
nyadE ohvpxky X1t bHF wyydrteb p Yy
F N T MHBHXFp pcTt@FH @ BEIPF w3
ETYHOc OF bMXF YXTFF O6F YbxF
W CFp Wp T Yl FHNXmMbBIO F Hk P
Wp B JUppW




;'a\Jl.,.a.u.L': .\‘93‘95 Q‘J.'i"f»gY\ ) H LI '..5,35 b H X F X

FUTXP MY TR b i nBMumFpphpbuHx?d phpFTbhbKbF

WAHBX®FCc apabybht bUT CHEDPHIOF c BlF D U I Y AT 1
b MXF X ®s5lOFn HOF8 M

bMxXFfF X1 O

OTCRBOF PF YT pMIOF NYTAOXKOF #WCE 3

a M 1408 I9F 115 . n2ver 0Hme KO K BUF

F T MXTH 8OAN KBFMOF B H H F A  chioHHT TRHEND 7 f5 W FCua |

MF ghd&lp OFOF o g T3 bABOFOF M Wp MIOF M p D HIORK ]
EbMB



Plant and Process Description
The Production Process




Effect on RON -

when Blending 7 s oo | sa e 500

Light Naphtha or \_ RON of st o i o serss it coment )
Gasoline with : ™

Ethanol

205 40%: &02a Bl

Ethanol content 3 [v/fw)
FON of ethanol'Gasoline blends versus

16

s ethanol




Effect Of Ethanc 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 ($)






The feeds amix coming from existing Crude Distillation Units
and/or from othergas production fields and installationsthe

region.

The mix will pasgrough a stripper to get the XG4 out from -
top of the tower. The feed mix out tie HDS & DSsuccessive
unitsisreducedSulfur content.

The mix is then fed into a splitter to get thBsc& &s speared

from the heavyc/7+ which wil
All the produced streams wi

be treated In a catalytic reformer.
| then be blended to produce the

required range of gasoline types.

The process configuratias s

nown In the following block diagra







