AC SIMDIS Solutions

True Boiling Point Distribution
up to C120

« Compliance with Global Standard Test Methods
 Unique Solutions include AC 8634™ & Crude Oil Analyzer

» Dedicated Correlations & Calculations
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Full Range of Applications

As the worldwide SIMDIS market leader AC Analytical Controls (AC)
offers solutions that determine accurate true boiling point data in
naphtha up to crude oil samples.
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« Full range of SIMDIS applications « Dedicated correlations and calculations
determine boiling points up to C120 are available for:
- Correlation to Physical Distillation
« Product range includes several unique D86 & D 1160 (ASTM D 2887; IP 406;
solutions: I1SO 3924)
- AC 8634™ analyzer for accelerated - NOACK - DIN 51.581-2
D 86 data of jet fuel and diesel - MOV -ASTMD 6417
- Crude Oil analyzer Merges DHA Front - Conversion to volume % for crude oil
End with High Temp SIMDIS Technique - Cutpoints & fractions
- Sulfur SIMDIS solution to determine - Flash point
sulfur BP distribution in diesel fuels
- Wax ASTM D 5442 application « Special toolbar button automatically

starts the LIMS interface
« Solutions comply with ASTM, CEN, DIN,

IP and ISO SIMDIS methods - Several features contribute to the
analysis precision:
- A set of calibration, reference and - Use of pre-programmed sample types
quality control samples completes each - Automatic blank subtraction,
SIMDIS application calibration and system validation
- Customer selective start and end
« User group meetings allows users to algorithm

improve analyzer performance

- SIMDIS software is compatible with
major chromatographic data systems
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AC High Temp SIMDIS Analysis of a reference sample




Compliance with Global
Standard Test Methods

Boiling point data is a major specification in characterizing petroleum
streams. SIMDIS uses a gas chromatographic technique to determine the true
boiling point (TBP) distribution. By automating the analysis the AC SIMDIS
applications provide fast and accurate boiling point results.

Our active involvement in worldwide standardization committees resulted in a compliance with all
ASTM, CEN, DIN, IP and ISO methods and a listing of these methods in current jet fuel and diesel
specifications. The AC SIMDIS application meets and exceeds the reproducibility of the worldwide
standard test methods.

Method ASTM ASTM ASTM Accelerated ASTM ASTM ASTM AS
Number D 3710 D 7096 D 2887 SIMDIS/8634™ D 5307 D 7213 D 6352 D7
Maximum Cs Ce C. C. C. Co Cyo &
Carbon Number
reported
Sample + Gasoline + Gasoline « Jet Fuel « Jet Fuel + Crude Oil + Lube Oil Base |« Lube Oil Base |+ Resid
Range +Naphtha +Naphtha + Diesel + Diesel Stocks Stocks + Crude
Boiling FBP < 260°C FBP < 280°C FBP < 538°C FBP < 538°C IBP > 100°C IBP > 174°C FBP > 7
Range (500°F) (536°F) (1000°F) (1000°F) (212°F) (345°F) (1
Sample FBP < 615°C FBP < 700°C
(1138°F) (1292°F)
Overview of SIMDIS ASTM Methods
Method 1SO 3924 IP 480 IP 507 prEN 15199-3
Number IP 406 EN 15199-1 EN 15199-2 IP 545
DIN 51.435
Maximum C,. Cro (G Chro
Carbon Number
reported
Sample « Jet Fuel « Lube Oil Base « Residue « Crude Oil
Range « Diesel Stocks
(totally eluting)
Boiling FBP < 538°C IBP > 100°C (212°F) | IBP > 100°C (212°F) | FBP > 750°C (1382°F)
Range (1000°F) FBP < 750°C (1382°F) | FBP > 750°C (1382°F)
Sample
Overview of SIMDIS CEN, DIN, IP, ISO Methods
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Accelerated SIMDIS analysis of a referel




Flexible Configuration

The AC SIMDIS solutions are based on the new Agilent Technologies
7890 Series or the 6850 gas chromatograph equipped with:

- « Single or dual channel, packed or capillary column(s) for
boiling point separation

- Temperature programmable inlet to simplify system
maintenance, improve peak identification and prevent
column contamination

« Flame ionization detector

« An automatic liquid sampler

« A set of calibration and reference samples dedicated to

the method
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Data System Compatibility
The AC SIMDIS application offers you a
choice in selecting a chromatographic data
system. The AC software operates on the
following chromatographic data systems:

« ChemStation - Agilent Technologies

« EZChrom Elite - Agilent Technologies

- Atlas - Thermo Electron

e = Extensive Report Options
™ it epon aftes Plaiom process The AC SIMDIS applications offer several
@ G Togdens Sl options to report the true boiling point
F P e distribution & analysis parameters
L 2 iy and include dedicated correlations &
Al bl e = calculations.
T TRCI Saton Bk P Bl IEP and FEP
F Pl Dintbation cures
i Report Options
S « Chromatogram and boiling point
it F | et — distribution plot
M Time jmn| !l.'l_ Mssrum Sgral r
« List of calculation parameters
e | |
« Report of peak skew and column
resolution parameters

SIMDIS report menu offers several
plot options for the chromatogram

« Tables and graphs of boiling point
versus retention time or versus mass%

« Special toolbar button automatically
starts the LIMS interface




Accurate Crude Oil Analysis

One of the unique AC solutions is the Crude Oil Analyzer
that combines detailed hydrocarbon analysis (DHA)
front end technique with high temperature simulation
distillation. Merging the DHA & SIMDIS data of the crude
oil analysis improves the accuracy. The merging principle
is innovated by AC and standardized as IP 545, ASTM

D 7169 and prEN 15199-3.

The dedicated system design of the Crude Oil Analyzer consists of:
« The AC High Temp SIMDIS application that incorporates all ASTM, DIN, IP

and CEN methods for high temperature simulated distillation Dietect poiris
« The AC DHA Front End application which uses a single capillary column
conform IP PM-DL to characterize the C1-nC9 fraction in crude oil
o
i
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Recovered BP Recovered BP Recovered BP Recovered

Merging Principle for DHA
& SIMDIS

Wl Sanmile infurmalion -

V1 www.simdis.com

mass% °C mass% °C  mass% °C mass% C
IBP -7.8 25.0 2159 50.0 3509 75.0 503.0
1.0 17.4 26.0 2189 51.0 356.4 76.0 510.0
2.0 36.4 27.0 2256 52.0 362.0 77.0 517.4
3.0 60.8 28.0 233.1  53.0 368.0 78.0 524.8
4.0 66.6 29.0 236.3 54.0 3734 79.0 532.4
5.0 83.1 30.0 243.7 55.0 379.6 80.0 540.0
6.0 92.4 31.0 . 56.0 385.1 81.0 547.9
7.0 96.6 32.0 57.0 391.1 82.0 556.0
8.0 08.7 33.0 58.0 396.8 83.0 563.9
9.0 15.8 34.0 59.0 4024 84.0 572.2
10.0 222 35.0 60.0 4084 85.0 580.7
11.0 294  36.0 61.0 4141 86.0 589.6
12.0 37.9 37.0 62.0 420.0 87.0 598.9
13.0 443 38.0 63.0 4255 88.0 608.6
14.0 49.9 39.0 64.0 4314 89.0 618.8
15.0 54.7 40.0 65.0 4374 90.0 629.5
16.0 61.3 41.0 66.0 4435 91.0 640.7
17.0 66.3 42.0 67.0 4497 92.0 652.6
18.0 743 43.0 68.0 456.1 93.0 665.7
19.0 78.1 440 69.0 462.7 94.0 680.5
20.0 84.1 45.0 70.0 469.0 95.0 696.3
21.0 91.6 46.0 71.0 4756 96.0 711.7
22.0 96.5 47.0 72.0 4821 97.0 729.8
23.0 201.4 48.0 73.0 488.9 979 749.5
24.0 208.3 49.0 74.0 X

nd time 39.4200

High Temp SIMDIS analysis of a crude oil

Conversion to Volume%

The AC High Temp SIMDIS Analyzer includes a special report
option to convert data from mass% to volume % for crude
oils that comply with:

« FBP > 538 °C (1000°F)

T < 538°C (1000°F)

(50wt%)
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Jet Fuel and Diesel Analysis

ASTM D 2887, IP 406 & 1SO 3924

To determine the true boiling point (TBP) distribution for jet fuel and diesel AC Analytical Controls offers
the SIMDIS ASTM D 2887, IP 406 & ISO 3924 application. Jet fuel specifications ASTM D 1655 and DEF
STAN 91-91 list ASTM D 2887 as an alternative to physical distillation ASTM D 86 in determining distillation
properties for Jet A & A-1. The AC application reports both the TBP and correlated ASTM D 86 data.

oge . 7000 — 100
D 86 Boiling Point
. N .. e 6500—
To assist refiners in determining D 86 boiling range data - 90
AC invented the AC 8634™ application, which uses an 80007 o
accelerated SIMDIS method to report volume % data 5500
conform D 86 and true boiling point distribution for jet fuel 5000 -0
and diesel samples in 6 — 8 minutes. 4500
- 60
& 4000
D 86 correlation for JetFuel and Gasoil (D2887-04a) - distribution S 3500 I 50
Recovered BP Recovered BP Recovered BP Recovered BP
Vol% °C Vol% °C Vol% °C Vol% °C 3000
IBP 1952 i Al | 6.9 780 3269 — 40
10 1994 270 2714 530 2979 790 3282 2500—
20 2077 280 2726 540 2989 800 3295
30 21565 290 2738 550 2999 810 3307 2000— — 30
40 2226 300 2749 560 301.0 820 3319
50 2284 310 2761 570 3020 830 3332 q
60 2330 320 2772 580 3031 840 3346 15003 o 20
70 2364 330 2783 590 3041 850 336.0 9 &
80 2390 340 2793 600 3052 860 3376 100045 4 0 ©
90 2410 350 2804 610 3063 870 3394 - M g 10
100 2428 360 2814 620 3074 880 3413 500 [ =
110 2446 370 2824 630 3085 890 3435 q 2
120 2464 380 2834 640 3097 900 3459 0 v = 0
13.0 2483 390 2844 650 3108 910 3485 I T I I I | | | | I
180 %23 410 263 a0 2 a0 st N SR
5. 522 41, . 7. . A 54. 0 1 i
160 2541 420 2873 680 3144 940 3567 Retention Time (min)
170 2560 430 2882 69.0 3156 950 359.1
180 2578 440 2892 700 3168 960 361.0
190 2596 450 2901 710 3180 970 3627
200 2613 460 2911 720 3193 980 364.0
210 2630 470 2920 730 3206 990 3653
220 2646 480 2930 740 3218 FBP 3665
230 2660 490 2940 750 3231
240 2675 500 2949 760 3244
250 2688 510 2959 770 3257 J
AC 8634 analysis of a gasoil
oge ] 9000 -
Sulfur Boiling Point
AC enhanced the Accelerated SIMDIS ASTM D 2887 8000
application with a dedicated Sulfur Chemiluminescence
Detector to check the sulfur specifications in diesel fuel. In 7000
only 8 minutes the AC Sulfur SIMDIS application reports the 6000
sulfur boiling point distribution of diesel fuels.
5000
o)
«Q
Sulfur Report 3 4000 ~ ~
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3000 —| 9 )
Sulfur Report - cut points - ©
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AC Sulfur SIMDIS analysis of a NIST standard Retention Time (min)




User Group &

PMP

SIMDIS users can join the AC User Group. Being a member of
this group we invite you to attend the periodically meetings and
participate in the Performance Monitoring Program.

Regularly AC schedules a worldwide SIMDIS Performance Monitoring Program (PMP),
which is an anonymous round robin test. AC reports the statistical values and advices
on improving analysis precision. A great number of labs worldwide participate in this

PMP.

Optimize Analyzer Precision

Several features contribute to the
+ Use of pre-programmed sample types
- Automatic blank subtraction, calibration a

analysis precision:

nd system validation

« Customer selective start and end elution algorithm
« A set of calibration, reference and quality control samples
completes each SIMDIS application

Sample types N

Arveailable Types

7 /% Blank
& BP Calibrant
I Reference sample

- & Sample
e ASTM D B352

ASTH D 7168 - Crude
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Sample Type Menu displays the
pre-programmed sample types

Hew | Delete |
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Analysis of the AC SIMDIS ASTM D 7096 reference sample

Analysis of the AC High Temp SIMDIS reference sample




Features & Benefits
of SIMDIS Analyzers

AC Analytical Controls BV « Full range of SIMDIS applications determine boiling points
P.O. Box 10054, 3004 AB Rotterdam up to C120
Innsbruckweg 35, 3047 AG Rotterdam
the Netherlands « Product range includes several unique solutions:
Phone :+31-10-462 4811 - AC 8634™ analyzer for accelerated D 86 data of jet fuel and
Fax :+31-10-462 6330 diesel
E-mail  :acbv@analytical-controls.com - Crude Oil analyzer merges DHA Front End with High Temp
SIMDIS Technique
AC Analytical Controls Asia Pacific Ltd - Sulfur SIMDIS solution to determine sulfur BP distribution
30 Robinson Road in diesel fuels
Robinson Towers #03-04 - Wax ASTM D 5442 application
048546 Singapore
Phone :+65-6324-9016 « Solutions comply with ASTM, CEN, DIN, IP and ISO SIMDIS
Fax 1 +65-6324-9019 methods
E-mail :ac-asia@analytical-controls.com
« A set of calibration, reference and quality control samples
AC Analytical Controls Service completes each SIMDIS application
Administration - PAC LP
8824 Fallbrook Dr. « User group meetings allow users to improve analyzer
Houston, TX 77064, U.S.A. performance
Phone :12815800339
Fax :12815800719 « SIMDIS software is compatible with major chromatographic
E-mail  :acinc@analytical-controls.com data systems
AC Analytical Controls North Asia « Dedicated correlations and calculations are included for:
World Vision Building #621 - Correlation to Physical Distillation D 86 & D 1160
24-2 Youido-dong, Youngdeungpo-ku (ASTM D 2887; IP 406; ISO 3924)
150-010 Seoul, Korea - NOACK - DIN 51.581-2
Phone :+82-2-785 3900 -MOV - ASTM D 6417
Fax :+82-2-785 3977 - Conversion to volume % for crude oils
E-mai  :ac-korea@analytical-controls.com - Cutpoints & fractions

- Flash point
AC Analytical Controls B.V. Beijing

Representative Office « Special toolbar button automatically starts the LIMS
Room 1816, CNT Manhattan Building No.6 interface

Chaoyangmen Beidajie, Dongcheng Dist.,

Beijing, P.R.China 100027 « Several features contribute to the analysis precision:
Phone :+86-10-8528 2295 - Use of pre-programmed sample types

Fax : +86-10-8528 2299 - Automatic blank subtraction, calibration and system
E-mail :ac-china@analytical-controls.com validation

- Customer selective start and end algorithm
AC Analytical Controls Thailand
25 Floor, M. Thai Tower, All seasons place
87 Wireless Road, Lumpini, Phatumwan
Bangkok 10330 Thailand
Phone :+66-2-627 9410
Fax 1 +66-2-627 9401
E-mail : ac-thailand@analytical-controls.com

For more information:
www.analytical-controls.com
www.simdis.com
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