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"™ | DDBST
DORTMUND DATA BANK 20 YEARS OF DDBST GMBH
v SOFTWARE & SEPARATION
TECHNOLOGY
December 2009 i

20 Years of DDBST GmbH

A New Outfit T A Corporate Identity

™% | DDBST

mbH DORTMUND DATA BANK
SOFTWARE & SEPARATION
BST Gmb TECHNOLOGY
"™ |DDBST
DORTMUND DATA BANK THE NEW WEBSERVER

.’ SOFTWARE & SEPARATION
TECHNOLOGY

A New Website

; j :‘,;. | ‘
g e SR
DDBST : Software & Separation Technology

english v DDBST Products Onlin

Home

Aboutlis The Dortmund Data Bank
Partners (DDB) was started in 1973 in
Cooperation the research group of Prof.

Dr. J. Gmehling at the
University of Dortmund.

Customers
Email
Contact
Legals
Site Index
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[=[=I[¥]

2009 Version of DDB and
DDBSP Finalized

2009-Mar-27
GPA Data Bank, 5th Edition

MNow Available

DDBST

2009-Mar-26
Rossini Lecture Award for

DDBST-CEO Prof. Gmehling
english -

(ELELE Media [¥]
I . Publications
Products ELE - Vapor-Liquid Equilibria of Electrolyte Systems
DDB

DDE-Basic Data The ELE contains data for vapordiquid equilibria of mixtures containing electrolytes as well as osmotic coeffidents and
DDB-VLE mean ionic activity coefficients of the electrolyte species. It's primary focus is to supply data on the effect of electrolyte

components on the separation factor of the volatie solvents and the total pressure or boiling point of an electralyte
DDE-HPY solution as well as mean ionic activity coefficents for deriving e.g. Fitzer coeffidents for the calculation of salt solubilities.
DDB-ELE
DDBALE This data file was first delivered in 1995 and since then has grown significantly.
DDB-ACT . y

ELE contains 7563 data sets (93868 dats points) from 999 references for 651 components and 1402 different systems
DDB-ACM (715 binary, 634 ternary and 53 higher systems) {June 200%).
DDB-GLE
ODB-EGLE The following plot shows typical data from ELE describing the effect of lithium nitrate (3) on the vapordiquid equilibrium

between methyl acetate (1) and methanal (2) at 1 atm. All data were taken from the DDB.
DDB-CRI
DDBE-SLE +¥ (exp)

Xy (o)
DDB-ESLE 1 % Lit. [Vasileva et al
oy, Lit. [Vasileva &t al
DDE-AZD :
DDB-KOW 0.8 7
DDE-ADS
0.6
DDB-Paly -
z

DDBST

DORTMUND DATA BANK THE NEW WEBSERVER
.’ SOFTWARE & SEPARATION
TECHNOLOGY

Huge amount of references to scientific papers.

Extensive downloadable material (info-material,
tutorials, bugfixes and updates, presentation
slides, reports, MSc. and PhD. Thesis, demo
vi deos, ¢é.)

A Regular news entries.
A Personalization via user registration and login.
A Extended functionality planned (pre-paid):

A property estimation and calculation
A download of exp. data fromthe DDB,s-pr of i | e s,

A Multi-language interface (planned)

9/21/2009 - only for personal use DDBST Session
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"™ | DDBST
' DORTMUND DATA BANK CAN WE WISH US A BIRTHDAY PRESENT?

Customer Testimonials would greatly
iIncrease the value of our Internet-site!

Gene Paulsen
-Senior Engineer
"Cessna Aircraft is using NEi Nastran to analyze airframe components
on the Citation CJ3 and the Citation Mustang. Cessna Engineers have
been very impressed with the customer service received from NEi
Software. The development of Tension-Only Quad Elements eliminates
B redundant models and repetitive work functions, resulting in reduced

= analysis cycle time.”

Cessna Aircraft

If you could leave us a short testimonial
(hand written is sufficient) before you leave?

SOFTWARE & SEPARATION

"™ |DDBST
' DORTMUND DATA BANK CAN WE WISH US A BIRTHDAY PRESENT?
TECHNOLOGY

Li st o f Customer s éé

'ﬁ‘:’l—‘-” ask - Ecessium i
o® r & fordd. & LYONDELL
é.sasm OXEA  oL¥De leaudan

S e, oo B

‘Ak'N/.,T @E""-”'ﬁ @"’d'“ SIEMENS  steon
ZONODe€!
8 > L 3 L.
REFINE
;
P G - yhi“ JEPNEE psm B WPH

Chemicals & Materials

NESTEOQIL E){(onMoblI m
Research and Engineering

‘ % Lonzagrou
sl group EASTMAN n -BASF
(«XP - [WACKER o | Examncromca conar Mo tol

MITSUBISHI'
@ Bayer Technology Services > SUMITOMO CHEMICAL  CHEMICAL ﬂm,

May we disclose the identity of our
customers?
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TECHNOLOGY
Gain 2007 Gain 2008
DDB 2007 2008 to 2008 2009 to 2009
VLE 27,140 28,165 1,025 3.8% 29480 1,315 4.7%
HPV 25,915 26,975 1,060 4.1% 28470 1,495 5.5%
ELE 6,350 6,870 520 8.2% 7500 630 9.2%
LLE 17,330 18,545 1,215 7.0% 19600 1,055 5.7%
ACT 48,325 50,850 2,525 5.2% 53840 2,990 5.9%
ACM 1,110 1,110 0 0.0% 1410 300 27.0%
GLE 17,710 18,250 540 3.0% 18580 330 1.8%
EGLE 1,220 1,355 135 11.1% 1475 120 8.9%
CRI 1,395 1,670 275 19.7% 1860 190 11.4%
SLE 19,580 23,675 4,095 20.9% 28620 4,945 20.9%
ESLE 19,070 23,805 4,735 24.8% 26900 3,095 13.0%
AZD 49,560 50,200 640 1.3% 50910 710 1.4%
KOW 7,665 7,720 55 0.7% 7740 20 0.3%
ADS 3,545 3,575 30 0.8% 3580 5 0.1%
POLY 15,830 16,225 395 2.5% 16300 75 0.5%
hE 18,100 18,605 505 2.8% 19300 695 3.7%
VE 29,470 32,995 3,525 12.0% 36840 3,845 11.7%
CPE 2,245 2,870 625 27.8% 3025 155 5.4%
PCP 159,295 169,840 10,545 6.6% 179000 9,160 5.4%
[total 472862 505308 32,446 6.9% 536439 31131 6.29%
™% |DDBST
DORTMUND DATA BANK DDB 2009 - THE GROWTH
SOFTWARE & SEPARATION
V TECHNOLOGY

EPCP  OCPE  OVE BhE mPOLY Pl
400000.0 - BAAE BK| BAZD BESLE OSLE
' OCRI BEGLE WGLE OACM  BACT
BLLE ®WELE OHPV  OVLE 7
ACT and AZD: 10 data points
wn 300000,0 T taken as 1 data set //
— L~
(¢D) T
m / -
(G 200000,0 = >
F
© // z
(@) A i
100000,0 E = -
111 -
0 [
To) N~ (o)) — ™ To) N~ o
o)) o o)) o o o o o
o)} o o)} o o o o o
— — — ~N N N N N
Year

0140 data sets per working day
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DORTMUND DATA BANK GROWTH OF VLE DATA BANK
| e
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DDBST
g | coru s DIFFERENT WAYS TO KEEP THE DDB GROWING
SOFTWARE & SEPARATION

TECHNOLOGY

A Constant further back-evaluation of older
sources

A Integration of unpublished data
A from chemical industry

A MSc. and PhD. thesis from well known research
groups (several hundred)

A Evaluation of new non-english scientific
publications

Digging for Data
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EVALUATING NEW INFORMATION SOURCES

To which extent can quantum chemistry provide reliable

thermophysical data?
150
§ Ethanol
x +—e Gaussian03 B3LYP-GBLG(d,p)
g e o experimental data (DDB)
S 100 |
2
‘S
5]
Q.
IS
®)
ki Chloroform
T 50 | +——o Gaussian03 B3LYP-GB1G(d,p)
& e e experimental data (DDB)
o .
= . Ve Ethane
g oo Gaussian03 B3LYP-GBLG(d,p)
- e o experimental data (DDB)
0

DORTMUND DATA BANK
SOFTWARE & SEPARATION
TECHNOLOGY
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EVALUATING NEW INFORMATION SOURCES
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DORTMUND DATA BANK DDB NEWS
SOFTWARE & SEPARATION
TECHNOLOGY

GPA (Gas Processors Association) Package
officially accepted and available.

o
e
3
Rigorous %3 Thermophysical
3-Phase Flash = § Property Estimati
operty
3
%

A Data Bank and estimation, regression,
visualization by DDBST GmbH

A GPA reports presentation, 3-phase flash
software provided by EPCON Ltd.

DDBST
' DORTMUND DATA BANK NEW COMPETITOR (2008)

SOFTWARE & SEPARATION
TECHNOLOGY

Availability of NIST- TRC Data in Aspen Plus

Currently (for the next 5 years) not considered a threat:
A significantly less data.

A after first inspection: significantly lower quality.
(DDB is intensively used by many customers and within research for the
development and test of predictive methods)

A NIST will use data from journals (ThermoML) and data
input by approx. 40 part time students.

AHuge administrative over hea

A NIST plans to add ALL available data, even technically
irrelevant data from organic literature.

A Financial resources similar to that of DDBST but publicly
sponsored within a project of fixed duration.

10
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YLE/HPY Prediction
. . l:orv'v|:nor'|er'-|tsACEtone :
Calculation using =

AS p e n P ro p e rty TO 0 I klt ;fdulcr«:‘rmnuhlecthod I~ NRTL gprsobaric [1012%87 =] kPa

- - I~ wikon [~ Margules  lsathemal lﬁ K
to verify physical I varke et e
H H [ UNIFAC I~ mod. UNIFAC [Dertmund)
property ISSUES prior 10 | r mimmcwms oo ot
. . [ PSAK [UNIFAC) I PSAK 2 (UNIFAC) sl
ecalculate ...
p rOCeSS SI m u I atl O n . II: \E‘;;Z:D'SAC F \[’;ggr:l;ﬂs[ﬂl ™ Recalculate Data Points

Teal bt coefl. setto 1) sSano Pressure Equation TR

v Aspen Praject [components NRTLWLEG.bkp

igg-Copeman/TwuB.C.C. A

2008 VLE, HPV .
™ Use Experimental "apor Fressure
2 O O 9 h E ) C P E y VE R 2R TER (AT Lreate Data Points

Stepwidth

Min. Max. %
0.0 1.0 0.01 B Special Data Point Creation
x[4] x[174] 3?

por Pressure Equation

#) &ntoine-Low

DIPPA 101 (from DDB-ParamDB)]
 DIPPR 101 (from DIPPR < 1932)

Pro/ll-Interface
m Ostly fl n |S h ed . | Predict (T able Output] Predict and Plat

| Predict [Result =» Query Result] Predict/Plat with Options
| SCF Calculation [Separate Fom) =130 Predict and Plot | x Cancel |
! DORTMUND DATA BANK NEW ESTIMATION METHODS IN ARTIST
SOFTWARE & SEPARATION
TECHNOLOGY

A Water Solubility (25°C) by Moller, Rarey, Ramjugernath

A Water Solubility by mod. UNIFAC (corrected for alkanes,
cycloalkanes and alkenes)

A Octanol-water partition coefficients by UNIFAC, mod.
UNIFAC, and COSMO-RS(OI).

A Vapor Pressure by Moller,
Rarey, Ramjugernath —

A s-Profile Estimation for
COSMO-RS(OIl) and
COSMO-SAC by
Mu, Rarey, Gmehling

003 -002 -001 0 001 002 003

v 3D

(Charge Density:  0,0020 Sigma Profils 18,2578
5
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Added
Sublimation Pressure
Calculation
by
AMyrdal/Yalkowsky
ARarey/Nannoolal
ARarey/Moller
"™ |DDBST
DORTMUND DATA BANK
SOFTWARE & SEPARATION
“ TECHNOLOGY

Vapor Pressure Curve of Liquid and Solid Benzene
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NEW REGRESSION EQUATIONS

PPDS 15 C!’=R(§+CT+DT2+ET3+FTJ)

PPDS2 C,=R(B+(C—B|yY1+(y—1)D+Ey+F+G)|| with y=

1 2

T
with T=1 T for liquid heat capacity

P

T . .
157 for ideal gas heat capacity

T
PPDS 12 H,,=R TC(AT3+BT3_+CT+DTE+ET6) with T= l_T_ for heat of vaporization

1 2

: . _, T
PPDS 8 ‘\=A(1+BT3+CT3+DT) with T—I*Tf

T
A= 3\ C D with T.=L
PPDS 3 a+B2..0 with —
T, r

" r

¢

for liquid thermal conductivity

¢

for vapor thermal conductivity

12
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g | ooRriuno o MISCELLANEOUS IMPROVEMENTS AND CHANGES

SOFTWARE & SEPARATION
TECHNOLOGY

A License management has been thoroughly
reengineered. (Reprise License Manager
(RLM))

A Test DDB installation tool.

A XML-based parameter export for ProSim
Simulis software.

A Search for components with specified
predicted properties (preparation for CAMD).

Aee

DDBST

DORTMUND DATA BANK DEVELOPMENT OF DDBST GMBH
| e

Since the last User-Meeting

Some losses due to the difficult economic situation world-
wide.

But:

A Licensing of the nearly complete DDB and DDBSP by
research groups in Kaiserslautern and Paderborn.

A Licensing of a large part of DDB and DDBSP by ENEL

A Several large new sales and updates for existing
customers.

A Many new customer contacts through the Internet-site

A Large number of potential customers directed to our site
via Wikipedia-articles.

13
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“ DORTHUND DATA BANK. TRAINING COURSES

TECHNOLOGY

Thermodynamics for Process Synthesis and Simulation i

R A : . “RNIPIAN) A = D

P E
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0

u

r

S

e

DDBST

DORTMUND DATA BANK THANK YOU
SOFTWARE & SEPARATION
TECHNOLOGY

Thank you for
attending this
talk and please
excuse all the
things | forgot
to mention !

You are welcome to a demonstration of the DDB
and the DDB software package, the introductory
course and special topic workshop tomorrow or a
discussion about your special interests!

14
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SOFTWARE & SEPARATION
TECHNOLOGY

DDBST-Session 2009

In Depth New Developments and Research

Presented by:
Jurgen Rarey
DDBST GmbH

brought 2 U by:
The DDBST-Team

DDBST

DORTMUND DATA BANK OVERVIEW
SOFTWARE & SEPARATION
TECHNOLOGY

A Status of last years topics

A Further Development of g&-Model Parameter
Estimator (GC2GE)

A Solute Activity and Solubility in Water
A Combinatorial Effects in Alkane Solvents
A Solute Activity and Solubility in Alkanes

A Estimation of Surface Tension and Thermal
Conductivity

A Development of an exact Mixing Rule for VTPR
A www.ddbst.com Demonstration

15
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DORTMUND DATA BANK STATUS OF LAST YEARS TOPICS
I | st

A Verifying Physical Property Data Prior to Process Simulation
2008 VLE, HPV
2009 hE, cpF, VE
Pro/ll-Interface mostly finished.
A Work on COSMO-RS-Type Models
> 2700 s-profiles in version 2009
Group contribution estimation of s-profiles in ARTIST 2009
(COSMO-SAC and COSMO-RS(Ql))

A Group Contribution Methods for Pure Component Properties
Vapor pressure estimation - published
Thermal conductivity under construction
Surface tension under construction

A Activity Coefficients at Infinite Dilution in Solvent Families
Water solubility and ¢P in water available in ARTIST 2009
Alkane solubility finished

DDBST

DORTMUND DATA BANK CURRENT RESEARCH GROUP OF J. RAREY
| o
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DORTMUND DATA BANK
SOFTWARE & SEPARATION
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FURTHER DEVELOPMENT OF GE-MODEL PARAMETER ESTIMATOR

(GC2GE)

Brian Satola

"™ |DDBST

porTMUND DATABANK  PROCESS SIMULATION
.’ SOFTWARE & SEPARATION

TECHNOLOGY

mmmmmmmmmm

Typical Problem: :
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A [ 2|
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el S, P R
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Alcuigg ™ Equilpyy, Phase, Ry
" g i, P

A & [ ety <94

B 'on Catg

i

P

i

~20% Known
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DORTMUND DATA BANK GE-MODEL PARAMETER ESTIMATOR
V SOFTWARE & SEPARATION

TECHNOLOGY

Fit gE Model Parameters to Activity Coefficients

X Exit | (3 Open Componentlist | | Import Aspen Components | [ Create Componentlist | @)
Component | gE Model Temperature Dependency
LD o | UNIQUAC  |v|  Linesr || StartParamet] | X Close
UNIQUAC-gf: 1,9720/2, 1055 Wison-Vmol: 53,6866 — —
' ' s QU KS@a
Corponent 2
e ol &
LUNIQUAC-q/r: 3,0150/3,3549 Wison-Vmel: 104,7513 Logps Miimize ... T=300,00 K
T=325,00 K
& Interaction Parameters I ' - Mean Relative Deviations 3 : : T=350,00 K
- H H H H T=375,00 K
Growp Contribution Model 4544 -] | T=400.00k
At : \
modified UNIFAC (Dortmund) - @s I~ Write PEQ Log AN
Temperature Range [K]
Start End Step Fash
300 0 % 3
W o83
Mole Percent Step Width 10 = z
=~ J2s
Beve | Bhoooy | [ ot .
TIK] x1 2 Act.Coeff. | Act.Coeff. Act.Coeff. Aﬂ..ﬁueﬂ.' Deviation Deviation it
1 2 1 2 1[%] | 2[%] U
QE Model | gE Model
00,00 0,00 100 | 45419 | L0000 | 5041 | L0000 | 20674 0,000 i A s e
00,00 0,0 0,90 397 | L0228 | 339 L0217 S3MS 0,107 MR kEcich
00,00 0,1 080 | 2,294 10806 | 2397 L0815 4417 0,079 x: 0,8000 |Act.Coeff.: [1,0387 Fitted Act.Coeff.: 11,0399 T=400,00K =
0,00 0,30 0, LBITL | L1677 | L8623 L1%0 | -24m 0,707
0,00 0,40 0,60 15199 | L2881 | L5317 | L3060 | 0,780 -1,6188
00,00 0,50 0,5 13243 | 1430 | 13197 | 1478 | 0,3453 25442 |
Y.
7
DORTMUND DATA BANK PROCEDURE
SOFTWARE & SEPARATION
TECHNOLOGY

A Process Simulator

Calculation of gE-model parameters from predicted
oP-values.

A DDBSP
Generation of activity coefficient values over the
whole concentration and large temperature range

and regression to all values (initiated by A. ten
Kate).

A Generally very good results but different functional
forms of the models sometimes leads to differences.
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DORTMUND DATA BANK NRTL-REGRESSION TO MOD. UNIFAC PREDICTION
“ SOFTWARE & SEPARATION

TECHNOLOGY

Component 1: Ethanol
Component Z: Benzene

19 4 T=300,00 K
T=300,00 K
18 T=300,00 K
17
16
15
E 12 4
211
§ 10
g .
4:
3
g
1
0 0 ,I1 0 ,I2 0 ,I3 0 ,Ixi 0 ,IS 0 ,IG 0 ,IT 0 ,IB 09 1
WMole Fraction
9
"™ |DDBST
g | doru s SYSTEMATIC DEVIATIONS FOR MOD. UNIFAC
SOFTWARE & SEPARATION
TECHNOLOGY
Frequency of —>
RAD of *®

_ approx. 8.7%
calculated with

different models,
7123 data points

|

10
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