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D D BST Development of the Polymer Data Bank i

The Polymer Data Bank was developed at DDBST GmbH between
2003 and 2005.

Main Responsibilities:
— Jorg Krafczyk (DDBST GmbH)
* Data Base Structure
* Development System Implementation
* Data Input Supervision

— Prof. Dr. Christian Wohlfarth (Martin Luther University Halle-
Wittenberg)

 Scientific Consulting
* Literature Sources (PhD-thesis, Industry Reports, ...)

— Wilfried Cordes (DDBST GmbH)
* Implementation of the Polymer Data Bank into DDBSP

— Johannes Weinert (DDBST GmbH)
* Implementation of Graphical Representations, ...

This is the first public presentation of the Data Bank.

Suggestions for improvements are welcome and can still be
implemented without huge effort.
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D D BST Current Status of the Polymer-Data Bank(7-20035) I
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Data Sets

VLE Data Binary 2300

Ternary 180
LLE Data Binary 1700

Ternary 1350
Gas/Vapor/Solvent Solubility Data 7300
PVT Data for Polymers 310
HE and Hgiiution Data for Polymer/Solvent Systems 500
VE and Density Data for Polymer/Solvent Systems 680
Other Properties (Swelling, Partition Coefficients, ...) 380
total 133 181 data points, 4937 sets containing only one data point 14700

Supporting DDBSP-Software is under Further Development

Current features include basic search, retrieval and plot capabilities and private data
input. Integration of correlation and estimation methods is planned for the future.
The Polymer Data Bank is fully integrated into the DDBSP user interface.
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* Based on all compilations of C. Wohlfarth
original sources were reevaluated with
respect to the published properties

* Further input within the usual DDB update
procedure

* Reevaluation of other compilations (e.qg.
Alessi, Kikic) and integration of further
properties planned



DDBST

Software and Separalion Technology GmbH

* Currently 438
Polymers and
Co-Polymers

* Further Specifi-
cations Iin each
Data Set:

Constants  PolymerCormponent Dekails lCDmment]

APalyrer Comp't |#Inu:|e:-:

|wmm |wmw |wmz |'-.-'-.-'MET.|5. |.ﬁ.u:||:|iti|:|nal Information | Additional Infarmation

Polymers in the Data Bank I

Compound Selection g@gl

File Edit Help
Mames: [Substrings combined by &{and], [(or), '{nok), typing a number - = switch to DDE number s selection)
- Search | Clear History| Eﬂ

Reload Result Lisk From History

Search Ikem Search Twpe i
- Search in Active Lisk Clear List

Mames

Murnber | Type |Laoc,
e polystyren

polystyrene

l 1]
: P 9 polylechylens alveoll pply{ethylene glycol r
3 P §>’ polydimethylailoxane | ]':I &Tl: 'EE" g }T :I ‘
4 P & polyethylene polydimethvlsiloxane r
5 P @1 polyin-butyl methacry.
6 P ! polyivingl acetate) le?Etl]?lEﬂE I
7 I ,:iz)] ethylene/winyl acetat
— polyin-butyl methacrylate) r
+f Select Component [C1 | ISDI; .
M polyiwinyl acetate) ¥
C
I

9 Add Component [C1] to DDB Query s ethylene/vinyl acetate copol

X cancel

Public Falder: (Z:A\DDEMAIMNIDAR,  Privake Folder (C\DDBMAIMIFRYYY 4358 components

3000004 1 Palymer B

...............................................

27 2 Component &

1710 5710
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PVT
PVT
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE
LLE

volume expansion coeff.

cloud points
cloud points, UCST
cloud points, UCST/LCST-merging behavior
cloud points, LCST
spinodal points
coexistence data
coexistence data
partition coefficients
partition coefficients
spinodal points (LCST)
UCST
LCST
cloud points, UCST
cloud points, LCP/UCP branch
cloud points, UCP behavior
binodal points
fract. by demixing
spinodal points (UCST)
tie lines (UCST)
tie lines (LCST)
cloud points, LCST, precipitation threshold
cloud points, UCST, precipitation threshold
isotropic/nematic LLE, coexistence data
binodal data (UCST)
plait point composition

Properties in Polymer-DDB - Data Types 1

tie lines
eight fraction based, "from to Forma
weight fraction based

UCST given
LCST given
UCST given

demixing Temperature given
demixing Temperature given
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LLE critical point
LLE cloud point, threshold point
LLE e data of isotropic-isotropic and isotropic-nematic equilibrium
LLE cloud point (critical point)
LLE cloud points (precipitation threshold)
LLE cloud points and spinodal points
LLE LLLE
LLE binodal and spinodal points
GLE
GLE gas solubility
GLE vapor/gas solubility
GLE/PVT
GLE/PVT gas solubility/density
GLE/LLE
GLE/LLE gas solubility/cloud points
VLE
VLE bubble points
VLE partition coefficients at equilibrium swelling
VLE partition coefficients weight fraction based
VLE/LLE
VLE/LLE bubble + cloud points
VLE/GLE
VLE/GLE vapor sorption
SOL
SOL/SCR polymer solubility in supercritical solvent(s)
VLE/SOL
SWELLING
LE/SWELLING
LE/SWELLIN! partition coefficients at equilibrium swelling
iLE/SWELLING
VLLE
VLLE coexistence data LILV2LVund LV 2 LLV
CRI other critical data
LLE/CRI
LLE/CRI cloud points, critical data
deltaHmix heat of mixing (general)

deltaHmix intermediary enthalpy of dilution [J/mol solvent]
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Properties in Polymer-DDB I

Currently Polymer-DDB contains 52 different property fields.

Data sets can contain any number and combination of property fields.

Comments can be entered for the data set and each data point

Temperature

Critical temperature (LL > L)
Cloud point temperature
Spinodal temperature
Binodal temperature

Glass Transition Temperature
dT/dP, cloud points

dT/dx, cloud points

delta. T, (T-TCRIT)

Pressure
Bubble Pressure
Dew Pressure

Density/Volume

Phase Volume Ratio

Specific Volume

Excess Volume

Partial Excess Volume

Partial Excess Volume at inf. Dilution
Intermediary Change of Volume (dilution)
Swelling

Volume Expansion

Concentration
Concentration Range (from)
Concentration Range (to)
Start Concentration

End Concentration
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Molecular Weight (GPC)

' Enthalpy of Mixing
Molecular Weight (MW) Heat of Dilution
Molecular Weight (MN)
Molecular Weight (MZ)
Segment Number
Interfacial Tension
o dynamic Viscosity
Activity kinematic Viscosity
Henry Coefticient (P/W) Shear Rate
Henry Coefficient (P/X) Diffusion Coefficient
Henry Coefficient (P/C)
Ostwald Coefficient (V(G)/V(L)) Reaction Rate
Solubility Time
Partition Coefficient
Qualifier

Further Information
pH-value
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Dortmund Data Bank (DDB) by DDBST GmbH
Edit  Help

File

X | H

B My = 2

Fully Integrated
into DDBSP

7 Query | & Single Sets | [2= Selectivity {ACT}I
addfsearch
£ |Mumber |Twpef [Loc, |Remove Marme Component
i
= Counk = :
< |[8] F COE | Remove | [polvpropylene] = Add Compound List
-E
g_ gf Clear System
E Search
u -
'E = System (Exact Match)
-
E2l & Query R =
=
§ File Edit
=1 | ¥ ' ¥ - Bl B -
E POLYMER. l
- Al Sets |AII Paints |F\IIRefs |Sets |P0|nts |Refs | :POLYMER:
E 374 21zl 24 4 76 1 Thermodynamic data For polymer containing systems
All Ref
Sl S:ste;:ﬂsces Set Mo. |Pts. |El:|m|:|'s |#DDB |Tmin (I[4] |Tma:-: (I[4] |Pmin [kPa] |Pma:-: [kPa] |Enmment |Ref.Nl:|. |Referenl:e
A Urery [1495 0 0] 28 3 [ C41] [ Clsl] [ PE] n.a. n.a. LLE 30117 [30117] [30117] 01i
Binary [1496 0 0] 26 3 [ Cle1] [ C388] I PE] n.a. f.a LLE 30117 [30117] [30117] 0li
[5770 0 0] 14 3 [ C41] [ Clsl] [ PE] n.a. n.a. GLE 30117 [30117] [30117] 01i
': &l Components )
] [5771 0 0] & 3 [ Cls1] [ C388]1 [ P8] n.a. n.a GLE 30117 [30117] [30117] 01i
DDE:
Ternary Systems
# System
1 41 C161 P8
2 161 C365 PE
< ¥

C358

: l-Butene

1 dataset/s marked.
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Edit Mixture Data - POLYMER Update=FullVersion=>
File Edit Call Help

Components = Reference [ § MNoke
3 Add ] ® All Links:
4 P DDE |Remove | polvethylene e Lit#: 43564 ] e
Salt _ 5
27 C DDB  |Remove | Chiorob — ik = -
orobenzens Links: |0 § =
t:Rel:lIace [43564] Wohlfarth C., Plaste Kautschulk, 40,
. | ||p272-275, 1993
gf’ Clear
=i Sets || FeEQuick Plat ‘ std, Plor |7”“Ef s
AZD ] ACT ] ACH ] HE ] YE ] CPE ] GLE ] ELE ] PO ] EGLE] CRI ] ESLE ] AAE F‘OL‘."MERI AN
: : : - : : Dataset Murnber |1
Palymer Components | Palymer Datatypes | Polymer Phases | Polymer Properties | Polymer Units  Dataset
¥ P [Fer ez | [FED [Fe IS [Pely Dataset | Private DDB DDEST DOB
Data Type (500 WLEJY Load & Load
Constants ]Polymer,l'Compunent Details ] Comment: ] Replace &:Renlace
3 _ append 3 _ append
Property |Phase |Cu:umpu:uund(s) |Llnit |'«-'a|ue |Remnve? | = — HODEN — HODEN
3, Mew Conskant =
1 Temperature |0 Systern 0 Al 37K 39315 Remove ¥ Remove
File
= Open
E Save
gfl: Add Column ‘ g«: #Add Qualifier Calumn | B8 Delete Column ... ‘ Find Removed Set
[ Frivate DDB
; — Hl =———=
- Property | 3 [Concentration][,. ] 31 [Activity] [ . (3] DDBST DDE
Phase 1[Liquid]m D[System]m =
Compound | 1 [Pokymer B][...] 2 [Component A](...] Sl s 19
[ Private Databanks
Uit | 2 [weight Fraction] (.. ] 73 [PIPSAT] L] [~ Public Databantks
1:i0.6021 i0.7425
2| 0.68418 0.6914
3| 0.6673 0.6777
40,7021 0.6202 w

Public Sets (C:ADODBMAIRDAEY):  |14709  Private Sets (CADDEMAIMNIPRYYY): 0 Hink:
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Single PC Version
€ 12 000 plus optional yearly updates at 12.5%
€ 3 000 for 7 years incl. 6 yearly updates

Worldwide Version — any number of installations
€ 42 000 plus optional yearly updates at 12.5%
€ 10 500 for 7 years incl. 6 yearly updates



