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An Overview of Simulated Distillation Methods
and
Their Application to Petroleum Processes

There are a number of ASTM Simulated Distillation Methods that
overlap in boiling range and scope.

In this presentation we discuss the ASTM methods and their merits
and challenges for the analysis of petroleum streams and
processes.

The critical differences of the methods and the appropriate method
for the analysis of process distillates, transportation fuels and whole
crudes will be covered.

Examples of analysis using the Agilent SimDis Package will be
demonstrated.
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Refinery Operational Controls

Temperature/Pressure/Flow Measurements

Cut Point Temperature
Cat. Avg. Bed Temp.
Recycle Pressure
Volumetric Product Yield

The Boiling Point is the single control variable
consistently applied across all refinery process streams
and operations.
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The Value of Process Measurements

Applications Realized Savings
Crude Unit Monitoring $800K/Mo
LPG Stream Quality $3MM Year
Effluent Monitoring $200K/Day

FCC Operations
Hydrocracking Operations $5MM Year
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What is True Boiling Point

TBP is term describing the analytical results obtained from the distillation of
stabilized crude petroleum to a final cut temperature of 400°C Atmospheric
Equivalent Temperature (AET).

This test method details procedures for the production of a liquified gas,
distillate fractions, and residuum of standardized quality on which analytical
data can be obtained, and the determination of yields of the above fractions
by both mass and volume. From the preceding information, a graph of
temperature versus mass % distilled can be produced. This distillation curve
corresponds to a laboratory technique, which is defined at 15/5 (15
theoretical plate column, 5:1 reflux ratio) or TBP (true boiling point).
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rue Boiling Point

TBP Curve for Distillation of a Whole Crude
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True Boiling Point and

Distillation Yield Curves in Heavy Crude Oils Energy & Fuels, Vol. 18, No.
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Simulated Distillation Yield Curves in Heavy Crude
Oils: A Comparison of Precision between ASTM D-5307
and ASTM D-2892 Physical Distillation
Marcela Espinosa-Pefia,* Yolanda Figueroa-Gémez, and Federico Jiménez-Cruz*

Programa de Tratamiento de Crudo Maya, Instituto Mexicano del Petrileo (IMP), Eje Central
Ldzaro Cdrdenas No. 152 Col. San Bartolo Atepehuacan C.P. 07750 México D.F., México

Received April 2, 2004. Revised Manuscript Received August 5, 2004

Figure 5. Comparison between physical distillation and SIMDIS mass curves (top) and volume curves (bottom) in Istmo erude.
Legend for mass curve: (W) physical distillation, (*) SIMDIS 1, and (@) SIMDIS 2. Legend for volume curve: (#) physical distillation

and (W) SIMDIS.
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SimDis

SimDis (short for Simulated Distillation) is a standardized
chromatographic method which models the distillation curve of a
hydrocarbon mixture and converts retention time to Boiling Point.

American Standards and Testing Methods (ASTM)currently uses 6
SimDis methods for a variety of sample types

SimDis is the only characterization method capable of analyzing the
entire range of volatile hydrocarbons found in petroleum

(i.e from n-C3 through n-C120)

It is the methodology of choice for the self-consistent analysis of
petroleum processes and products.
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n-Parrafin Mixture
T

SimDis-GC

n-Parrafin Mixture

| n-cs

n-C11

—— n-C20

SimDis-Gas Chromatography
partitions the sample based
on the boiling points of the
individual compounds
contained in the sample.

Low boiling compounds
(molecules) are eluted and
characterized first followed
by higher boiling compounds
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Simulated Distillation
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SIMDIS is a chromatographic procedure which translates retention time to
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D2887 SIMDIS Yield % vs BP
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Yield (Wt %)

A Chromatographic View of Distillate Fractions
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Current ASTM SimDis Methods

Active Standards:

D2887-13 Standard Test Method for Boiling Range Distribution of Petroleum Fractions by Gas
Chromatography

D3710-95(2009) Standard Test Method for Boiling Range Distribution of Gasoline and Gasoline
Fractions by Gas Chromatography

D7096-10 Standard Test Method for Determination of the Boiling Range Distribution of Gasoline by
Wide-Bore Capillary Gas Chromatography

D7169-11 Standard Test Method for Boiling Point Distribution of Samples with Residues Such as Crude
Oils and Atmospheric and Vacuum Residues by High Temperature Gas Chromatography

D7213-12e1 Standard Test Method for Boiling Range Distribution of Petroleum Distillates in the Boiling
Range from 100 to 615°C by Gas Chromatography

D7500-12 Standard Test Method for Determination of Boiling Range Distribution of Distillates and

Lubricating Base Oils—in Boiling Range from 100 to 735°C by Gas Chromatography
D7398-11 Standard Test Method for Boiling Range Distribution of Fatty Acid Methyl Esters (FAME) in the

Boiling Range from 100 to 615°C by Gas Chromatography

D5399-09 Standard Test Method for Boiling Point Distribution of Hydrocarbon Solvents by Gas
Chromatography

Special (SimDis Like) Methods:

ASTM D6417 - 09 Standard Test Method for Estimation of Engine Oil Volatility by Capillary Gas Chromatography
ASTM D5442 - 93(2008) Standard Test Method for Analysis of Petroleum Waxes by Gas Chromatography
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ASTM SimDis Methods

D3710 -162-260C (nC1-nC15) Naphthas, Gasolines

D7096 -162-280C (nC1-nC16) Naphthas, Gasolines (expands
3710)

D2887 -162-545C (nC1-nC44) Naphthas thru VGO

D7213 100-615 C (nC7-nC60) Hvy Naphtha, Kerosene, Jet, Diesel

D6352 174-715C (nC10-nC90) Replaced by D7500

D7500 100-735 C (nC7-nC110) VGO, HVGO, Lube Oils

D5307 162-545C (nC1-nC44) Withdrawn Crude Oils

D7169 -162-720 C (nC1-nC100) Crude Qil, Residua

D5399 37-285C (nC5-nC16) Hydrocarbon Solvents

D7398 100-615 C(n C7-nC60) Biodiesels
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ASTM SimDis Methods

D3710 -259-500F (nC1-nC15) Naphthas, Gasolines

D7096 -259-536F (nC1-nC16) Naphthas, Gasolines

D2887 -259-1000F (nC1-nC44) Naphthas thru VGO

D7213 200-1100F (nC7-nC60) Hvy Naphtha, Kerosene, Jet, Diesel
D6352 345-1292F (nC10-nC90)

D7500 200-1430F (nC7-nC110) VGO, HVGO, Lube Oils

D5307 -259-1000F (nC1-nC44) Crude Oils

D7169 -259-1328F (nC1-nC100) Crude Oil, Residua

D5399 100-550F (nC5-nC16) Hydrocarbon Solvents

D7398 200-1100F (n C7-nC60) Biodiesels
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ASTM D2887

Analysis of Naphthas, Kerosene, Jet, Diesel, VGO’s and HVGO'’s with FBP<1000F

Procedure:
For non-viscous samples: Inject neat
For viscous samples: Dilute sample with CS2
The sample must have a BP Range >100F

Run in order:
(Although Not a Requirement)
Blank
Calibration
QC Reference (2X)
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ASTM D2887

Hardware Requirements:
Oven with Cryo Cooling to -20C
Oven with 390C upper temperature
PTV or Cool-On-Column Inlet with 390C Temp
FID
Column- 100% polydimethylsiloxane with upper Temp of 390C
99.999% N2,He, or H Carrier Gas

Method Requirements:
Calibration Run (nC3-nC44)

(Maps Carbon Number Retention Time Axis to BP Axis)

Blank Run

(determines EOR Baseline)

Reference Oil #1 -QC Reference

(Establishes precision and repeatability to validate system performance)
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D2887 SimDis Calibration Mix

ASTM D2887 Calibration (nC3-18,20 with nC44 Wax
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D2887 SiImDis of Crude Fractions

Crude B Distillate Fractions

SimDis Analysis of:
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4300

D2887 Analysis of Crude Unit Side Cuts
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D2887 Analysis of a Reformer

SimDis Analysis of:

Reforming Process which converts
low octane components to high
octane compounds

1. Reformer Feed: Alkanes
and Isoparaffins

2. Reformer Product:
Aromatics
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D2887 Analysis of a Hydrocracker

HvyHeartd/2
SimDis Analysis of: AM

[etAFL 42
Hydrocracker Process which
converts Gas Oils to Gasoline
and Jet fuel Blending .

SplEtm 4/2
components

HDOM FD 4/2

Hydrocracker Feed

HDN Prd 42

Hydrocracker Whole
Liquid Product

Increasing Boiling Point
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ASTM D7500

Analysis of Lube QOils, VGO’s and HVGO’s with FBP<1000F

Procedure:
Dilute the Sample to 1-3% solution with CS2

Run in order:
(Although Not a Requirement)
Blank
Calibration
QC Reference
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ASTM 7500

Hardware Requirements:
Oven with 430C upper temperature
PTV or Cool-On-Column Inlet with 430Temp
FID
Column- 100% polydimethylsiloxane with upper Temp of 430C
99.999% N2,He, or H Carrier Gas

Method Requirements:

Calibration Run (nC3-nC110)
(Maps Carbon Number Retention Time Axis to BP Axis)

Blank Run (First run and after every 5 samples)
(determines EOR Baseline)

Reference Oil 5010 -QC Reference

(Establishes precision and repeatability to validate system performance)
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Hi-Temp Blank
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Hi-Temp SimDis Calibration
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ASTM 7500: Time to Temp
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ASTM D7169

Analysis of Whole Crudes, Residua and other partially eluted samples

Procedure:
Dilute 0.02 g sample with 10 ml CS2
Inject Diluted Sample

Run in order:
Blank (and blanks after every sample)
Calibration
QC Reference (2X)
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ASTM D7169

Hardware Requirements:
Oven with Cryo Cooling to -20C
Oven with 425C upper temperature
PTV or Cool-On-Column Inlet with 425C Temp
FID
Column- 100% polydimethylsiloxane with upper Temp of 435C
99.999% N2,He, or H Carrier Gas
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ASTM D7169

Method Requirements:

Calibration Run (nC3-nC100)
(Maps Carbon Number Retention Time Axis to BP AXxis)

Blank Run

(determines EOR Baseline)

Reference Oil 5010 -QC Reference

(sets the Carbon Response Factor for Yield Recovery Calculations)
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ASTM D7169: Crude OIl
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ASTM D7169: Atmospheric Residua
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D7169 of Whole Crude

Reservoir Variation for 12 Wells
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Fingerprinting Methods

Analytical Fingerprinting refers to the characterization of a
sample by the use of techniques which use features obtained
from the analysis to distinguish differences and similarities
among samples and sample types.

These methods are generally used to verify specification
compliance for select product streams and often to identify the
source of “fugitive” hydrocarbons
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Flngerprlnt Example
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Fingerprint Example

Overlay Plot of Target and Match Hit
T T T
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Fingerprint Example

RED DYE DIESEL removed from Unknown-2
T T T
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Red Dye Diesel when removed from the Sample shows

another diesel and a gasoline as contaminants
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Crude OIl Signature Library

ol

URALS EXPORT

Reference Crude Oil Library
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2D Map of the Sample Universe

This plot presents a
visualization in a 2D
mathematical space of
the chromatographic
profiles for 1650
samples including 200
crude oils
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Identification and Extraction of Similar Samples-Crude Oils
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Here we show the utility of our approach to automatically extract the samples
from the data base having the greatest similarity to the source sample
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ldentification and Extraction of Similar Samples-Naphthas
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Here we show the utility of our approach to automatically extract the samples
from the data base having the greatest similarity to the source sample
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Agilent SImDis

Agilent SimDis

File Opkions Help
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Agilent SImDis

B Agilent SimDis
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Agilent SImDis

Agilent SimDis

File ©Options Help

Browwse | Setup | SimDis | Report || Aukornation || Licensing
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SYSTEM -- 30-Cct-12, 142927 -- DZEET_CALM SYSTEM -- 30-Cct-12, 14:01:58 -- D2ZE2T_BLAME.M
CiChem32WIA\DATAVZO12-10-30 14-00-3602012-10-30 14-00-26\00ZF0201.0 (G DATA Ci\Chem32W1I\DATAVZ012-10-30 14-00-3602012-10-30 14-00-36\001F0101.0 (G DATA
e St Filrir
400,000,000 © 400,000
L] -
2 300,000,000 | S
=] 3 w 200,000
o 200,000,000 ] :
B et & 100,000 | : : :
= 100,000,000 | : - -
) a 2 4 =] =3 10 1z 14 16 18
a Time {Minutes)
Time (Minutes) — FID1A, Front Signal (Elute Arear 3.39E9)
Quality Control Reference
Mo Sarmple Selected
nfa
o )
L 1
| o= 1
(=] ]
T 1
e 1
L] 1
o )
T
]
Tirme (Minutes)
————

SimDis Settings Default

Mo Sample Selected
ni'a
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Agilent SiImDis

B3 Agilent SimDis

File ©Options Help

—

Browse | Setup | SimDis | Report | Aukomation || Licensing

ChChem3 2 INDATANZ012-10-30 14-00-36%2012-10-30 14-00-36%Sequence.Agilent.setup.ini

Owerview | Calibration | Elank | QC Ref

Display | Edit | Select
Cal #1

S¥STEM -- 30-Oct-12, 14: 2927 -- D28387_CALM
CChem32YINDATAVZO012-10-30 14-00-360\2012-10-30 14-00-38\002F0201.0 (5C DATA FILE)
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120,000,000
100,000,000

50,000,000
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40,000,000

20,000,000

C’IE-I?'IiSB
C17 -7 86

Response
[ 4,) 2anpaadwa |

[}

Time (Minutes)
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File  Options

Auktomation | Licensing

Report

Browse | Setup | SimDis

18 14-16-47%Sequence.Agilent.setup.ini

CAChem323NDATANVAOT SimDis-5829547169-CALNHTZS0 2010-08-

Blank | CQC Ref

Cwerview | Calibration

Select

Display | Edit

Polywax

ADT -- 128-Aug-10, 1&:06:40 -- HT?SD I"-'1

CChemZ 2V IA\DATAVAOT SimDis-S8295,7169-CALVHT TS0 2010-08-

1,300
1,200

1,100

“+1,000

Temperature (°F)
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File  Options

Auktomation | Licensing

Report

Browse | Setup | SimDis

CALNHTZS0 2010-08-18 14-16-47%Sequence.Agilent.setup.ini

CHChem32AWADATAVAOT SimDis-5329547169

Blank | CC Ref

Overview | Calibration

Select

Display | Edit

Palywax

Temperature (°F)

e or

ime vs Temperature

AOT -- 18-Aug-10, 16:06:40 -- HTTS0.M
Response ¥

CVChem 32V IA\DATAYVAOT SimDis-S8295\7169-CALYHTTS0 2010-08-158 14-16-47A\003F0301.D (GC DATA FILE)
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Agilent SImDis QC Reference

Agilent SimDis
File ©Options Help

Browse | Setup | SimDis | Repork || Aukomation || Licensing

CAChem32h1N\DATANVAOT SimDis-58295%7F169-CALNVHTTS0 2010-058-18 14-16-47%Sequence . Agilent.setup.ini

Cwerview | Calibration || Blank | QC Ref

RF From Sample | Select RF Sample | Direck RF

Recent = Reiiesh Oc Ref
= Chemaz ~
b 1 B ACT -- 18-Aug-10, 15:12:51 -- HTFS0.M
=l D CMChem 32V DATAVACT SimDis-S2295,7169-CALVHT TS0 2010-08-12 14-16-474002F0201.0 (GC DATA FILE)
= ) DATA
[h 2012-10-30 14-00-] ssoooon - PR R Bl e oo Vi o S S L e i FID1A, Front | 100 Yo
- 53 AOT SimDis-55295 ; ; ; ; ; ;
=5 7isa-caL K. 5,000,000 - ------- A e e i P, P T T e
4500000 f-------- Bostizasise Hein e - AR - R RS- R fssmmas
IR oo e b e
S Bl IO 3500000 - Bt poie e Lt s i e fieiid
PDIYWBX (DDSFDSDI.D) ﬁ 0 D 0 g d D D
5 3000000 4-------- R Ao e B et R BREEEr R TR oo Fooooo o]
[=3 1 1 1 1 1 1 1
9 o . . : : , : :
o 2,500,000 f-------- S A ooy Ll SR N e e Sl
2000000 - Teciens — S : i e =
1,500,000 f-------- R Becasisa: dsacglicag SR bosacatadanci o FE— e
1,000,000 f-------- sommeeoe- demeonn- am oo RREEEE e e T Feosoooo- ooooooo
500,000 F-------- SRR N I AN Lo i SR, ., { SoR - O bostsnsd
o : : T T T T : T
0 5 10 15 20 25 30 35 40
Time
4 Sample(s)

[ tugilent SimDiis
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B Agilent SimDis
File Options Help

- BX
Browse | Setup | SimDis | Repart | Aukamation || Licensing

| Use This Sample &s Default |

v Mormalize to 100% 7

Slices: 23400

Slice Time: S50 ms

Elute Area: 2,951E10

Sample E Cal T Elute "I" BF gﬁum EBlank Eﬁaw iﬁUnFilt [% Lock Zoom
|RGO (001FO101.0) |
RGO
Channel
|[|:|] default ﬂ SYSTEM -- 30-Oct-12, 16132144 -- DZEET_RGO.M
COChem32 IADATAYZO012-10-20 14-00-264201 2-10-30 16-30-163001F0101.0 (GC DATA FILE]
a Response vs. Temperature
|Subtract Blank ﬂ IBF: 238.75 °F | FID14, Front Signal (Elute Area: 3,95E10) FBP: 832.45 °F
Bloms wiine: iy e 26,000,000 f-3-------- SE 0BT min |- PR e [EE1606min. |- ==
EL 0 o [S EE—— | e R SO SRR b cheeeoaes _—
Criginal: 1.00000 H s 7 ) : i i
22,000,000 f-4--------- - s R SR L L
Current: 1.00000 0 d ' ' ' ' '
20,000,000 -4--------- - deeeneneee bomeno e —1 Deeeee v
18,000,000 § -1-- - --- i SNl D RIS R LR TR B R B S RRENE RS e
BRI - I A 5 :
& 16,000,000 4 -5 --oo--- = B cemce I | SR [ e L
E : : : ! : : :
a ' ' ' i ' ' '
O 14,000,000 4 -4--------- ; s Lo s beonad iz i i
|N-:- Filtering ﬂ = -E ;- -E :r ; ? ;-
£ 12,000,000 -4--------- - 3 O b — HIS o
=3 1 1 \ 1 1 1 1
% 5 i i . 5 i q
[~ Automatic (ASTH) 10,000,000 g -n--oooo-o- - : R RERE EEEEEE B omeeees —
Start Time: |0L&700 ilmin. S,DDD,DDD---i --------- ,. : , ________ T , _________ ,_
End Time: [16.0617 ilmin. & 000 DDD___J: _________ L s _________________ _________ L
4,000,000 f---------- : S ERCEEEE | RECECEE CRERREE B Boenenanas Feeed
Initial BP: 238,75 °F : : : ] ; ;
2,000,000 44—~ ahed feomdeas ML T [ bl et el PRI e [ e
Final BF: §92,48 °F
[@qp== : Er ; ; P
1 [ T T T s s Ea LI T [t
i] 100 Foa =an} a0a 1,000 1,100
Temperature (°F)
Recouvery! 100,000 %%
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Agilent SiImDis Engineering Report

Agilent SimDis

File Options Help

Browse || Setup || SimDis | Report | Autormation || Licensing

8 3 DEE e e

Report Type Selection

Signature Chart

Simulated Distillation Engineering Report
Calibration Chart RGO

o s SVSTEM -- 30-0ct-12, 163244 - [2357_RGO.M

Calibration Repart C:AChermBZUNOAT AR 2 10:20 14-00-269012-10-30 16-20- 16001 FOM01.0 (GC DATA FILE)

Englneerlng Repon CAmudaked Disilalon Repor)
Percerilage vleld

Simplified Calibrated Response

Camplete Percentage Yield a0
Complete Calibrated Response
Standard Cut Point TEL

Zustom Cut Point

R R

D86 Correlation 2.

_250

v X £
n'oO-

[FlrGo (001F0101.0) 35

1 Sample(s) ]
2@ 3D 3D+ 450 S0 SS0 600 BSD TO0 TS0 BD &3
Tenp erakee *F
~~
" 9 L= — F DA, Fronl Jgral
Agilert SimOis Feport Cdibration: C:Chem32W OWAT AT 21030 14-00-2552 01 2-10-20 14-00-36002F 0201 .OVFID Auch
default G252 1023838 P Blank: CAChema2y INDATAG 1 2-10-30 14-00-362012-10-30 14-00-36001F0101.0
Bgilert Technologes Qo Ref: C:Chem32W W OATARD 2 10:30 14H00-25012-10-30 16-20-16'001 FO101.0

Simbis Poperties: costom properties
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Agilent SImDis Signature Report

Agilent SimDis

File Options  Help

—

Browse | Setup || 5imDis | Report | Automation || Licensing

S DEM e e

Report Type Selection
ﬁ Engineating Chart

Zimulated Distillation Signature Report

ﬁ Calibration Chart REBO
= T SYSTEM -- 30-0ct-12, 163344 — [E847_RE0.M
= | Galibration Repor CACherms 2\ AT AR 2 10-30 1-00- T 2-10-30 16-20- 160901 FO101.0 (GG DATA FILE)
= | Engineering Report B EE
= | simplified Calibrated Response S
= =3p00,00
= | Cormplete Percentage Yield AT
- 21000000 4
= | Complete Calibrated Response S
= 15000000
= | Standard Cut Paint R
- 17 P00, 0004
= | Custom Cut Point BRI T
= £ 15p00g00 %
= | DE6 Correlation § P
= E 12000,000 4
i 12000000 4
= § 1o
' G e 10pooom 4
5m0,000
RGO (001F0101.D) i
Tmoom 4
&/mo0m 4
5 mo |
PY-. 1Y O
3mop00 3. anEd
:,mo,nm_: ______
.. 1-7.- A
1 Sample(s) il )
5 1m =0
~ Temperakne *F
’ Q Lol FIDi~, FronlSdgral (Bule Hea: 355 B0
default #gilert SimDis Report Calibration: CAChem32vAOATAIN 2 10-30 14-00-342012-10-30 14-00-3G'002FOZ0 1 CAFIDN A ch
BASA0T 105355 P Blanke: C:ACherma DT A0 31050 1-00-3630013-10-30 1400-36001F0101.0
Lagilent Technol oges O Fef. CAChem3 2 ADATAZ012-10-30 1400-3630 12-10-30 16-30- 15001 FO101.D

SimOis Properties: custom proparties
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Agilent SimDis Calibration Report

2
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E
wh
=
=
=
‘o
=t

2
1]
ac

File Options

Autormation || Licensing

Erowse | Setup || SimDis | Report

e e

OO0

Repart Type Selection

Simulated Distillation Calibration Report

Ca &

0-0ct-12, 14029057 - DE8E7_CALM

S VSTE

CACherm32W A OATAZ012-10-20 14-00- 36201 2-10-30 14-00- 26002 FOZ01. 0 (GC DATA FILE)

o e el

="' A

=H - k| S SR o | R TR | [

&
g

Tme #n

Cal brallon FL DA, Fronl Sl

FID 1A, Fenl Shral (Bule Seatl

Agilert Simbis Report
GU25/2013 10:30:0% Phd
Agilert Techrologies

ﬁ Engineering Chart
.ﬁ Signature Chart

i Calibration Report

Engineering Report

Simplified Calibrated Response

Complete Percentage Yield

Complete Calibrated Response

Standard Cut Paint

Hﬂﬂ.ﬂ

Custom Cut Point

a Da6 Correlation

1 Sample(s)

v

FlrGo (001F0101.0)

v 8O0

& o

[ default
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Agilent SimDis Calibration Report

2
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1]
ac

File Options

Autormation || Licensing

Erowse | Setup || SimDis | Report

e e

OO0

Repart Type Selection

Simulated Distillation Calibration Report

Ca &

0-0ct-12, 14029057 - DE8E7_CALM

S VSTE

CACherm32W A OATAZ012-10-20 14-00- 36201 2-10-30 14-00- 26002 FOZ01. 0 (GC DATA FILE)

o e el

="' A

=H - k| S SR o | R TR | [

&
g

Tme #n

Cal brallon FL DA, Fronl Sl

FID 1A, Fenl Shral (Bule Seatl

Agilert Simbis Report
GU25/2013 10:30:0% Phd
Agilert Techrologies

ﬁ Engineering Chart
.ﬁ Signature Chart

i Calibration Report

Engineering Report

Simplified Calibrated Response

Complete Percentage Yield

Complete Calibrated Response

Standard Cut Paint

Hﬂﬂ.ﬂ

Custom Cut Point

a Da6 Correlation

1 Sample(s)

v

FlrGo (001F0101.0)

v 8O0

& o

[ default
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Crude Oil Signature

500
400}
300}
200t - -
bh These Signatures (also often
1001 ﬁ | referred to as “Fingerprints’)
0 N N TR\ -y
0 200 1000 map the crude composition to

an invariant Boiling Point scale
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Boiling Point (°F)
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Crude OIl Characterization
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Carbon and Sulfur Distributions in Crude Oils
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Hi-Temp Calibration
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