Detherm 2.1 training examples

. Start the Detherm client and logon:

. Use the Search Wizard to find the boiling point of ethanal in Kelvin.

. Find the most recent determination for question 2, and convert the units to Centigrade.
. Build a plot of vapour pressure verses temperature for octafluoronapthalene, C10F8.

. Find the entropy for liquid methanol at 50 °C and around 200 atmospheres pressure.

. Find some three component azeotropes containing pyridine and water.

. Return to question 5 and check for data at 60 °C.



Solutions to Detherm training examples

1. Start the Detherm 2007 client and enter the following details into the logon box.

Logon ko database x|
a3
INFORMATION SYSTEMS
Usernamea |>ﬂ€}=i=4 Username — your CDS id
Server | cdsdt? dl ac.uk Server — cdsdt3.dl.ac.uk
gL | Password — your CDS password
Database | DETHERM =]
Lagon Cancel | Help |

2. All of the following examples have been done with the Search Wizard, but this is not
the only way to perform these searches.

To start the Search Wizard, EITHER:
1) Select Search-Wizard from the Database menu OR
2) Press the F2 key.

B Detherm 2007

File | Database  Data administration  Options — Yiew

I |
Logaff

OR

3) Click the Wand icon

Search-wizard  (Fz)
Extended Search (F3)

Cancel Search [Shift-+EST)

DB-Clipboard



ETHERM Wizard-Search x|
r'\ 1. Please enterthe searched mixture respectively substance
! | ethanall
Hit Systematic name Surm Faormula CAS Mo ;l
ethanal acetaldehyde C2H4O T5-07-0
Ethanal acetaldehyde C2ZHAD 75-07-0
ethanal dimethylhydrazane formaldehyde dirmethylhydrazane CIHENZ 2035-89-4
ethanal-d1 acetaldehyde-1-d C2H3DO 4122-13-8
ethanal-d4 acetaldehyde-d4 2040 1632-859-9 =
ethanamide acetamide C2ZHEMO 60-35-5
ethanamine ethanamine C2HTM 75-04-7
ethanamine compd. with 2 4 B-trinitr...  ethanamine compd. with 2,4 6-trinit...  C8H10M40T 53332-84-8
ethanamine hydrate ethanaminium hydroxide C2HAMO 16875-95-3
ethanamine hydriodide ethanamine hydriodide C2ZHTRHLHI A06-58-1
ethanamine hydrobromide ethanamine hydrobromide C2HTH.BrH A93-55-5
ethanamine hydrochloride ethanamine hydrochloride CZHTH.CIH H457-66-4
ethanamine nitrate ethanamine nitrate C2HENZ03 22113-86-6
ethanamine perchlorate ethanamine perchlorate CZHBCINO 4 1495959-73-6
rthanarming snlfate ©010 rthanarming solfate (114 CAHAMOAS Ah145-A7-4 I_ILI
Ll »
Mixture (=) with I 1 _Ij to I _Ij components, consisting of ..
ethanal
iList of specified components i—
T+ & q§| = Back | Eoreeard = | Search | Cancel | Help |

Type ethanal in the top box of the Search Wizard. The main part of the window should
display an alphabetical list of compounds starting with ones which match ethanal. Double
click on the required compound — the name should then appear in the lower box.

Click the Forward> button at the bottom of the window.

ETHERM Wizard-Search x|

(‘w 2. Please enter - optional - the searched properties.

! 2nd interaction virial coefficient -
2nd virial coefficient
3rd virial coefficient

4th virial coefficient

5t virial coefficient

acentric factor

acoustic compressihility
activation energy of viscous flow
activation valume

activity

activity coefficient

activity coefficient (nfinite dilution)
activity coefficient, anian

activity coefficient, catian

activity coefficient, mean
adiabatic compressihility
adiahatic exponent

anianic activity coefficient
association constant
autaignition temperature
azeotrope

hoiling temperature

hailing temperature at 1 atm

Bunsen absarption coefficient

calorific value

calorific value, lower

carbon content ;I

T ¥ %I = Back | Eonward =

Search | Zancel | Help |

Select the required property, in this case boiling point, from the list.
Click the Search button and Detherm will perform the search and display the following
Systems and Properties box.



_inix]
8] acctaldehyde
acetaldehyde: Properties in overvdew
Property | Mo, of sets | Mo. of lines | == Kl == K| == Fa | == Fa |
notmal boiling point (L 7 7
[Display | Flaot |

Select the required property (normal boiling point) and click the Display button.

i
= {3 acetaldehyde

------ B normal bailing paint (L)

acetaldehyde: normal boiling point (L)

Nn.l Froperty | Cnuntl Year | Author(s) | temperature [K]l pressure [F'a]|

1 normalh... 1 1977 | Amhrose...
2 narmal b... 1 1922  Maass, 0.
3 narmal b... 1 1951  Smith,T....
4  normalh... 1 1986  Simmroc...
5 hailing p... 1 1966 Missena...
B hailing p... 1 1979 Suskad.

7 normal b... 1 19494  Liessma...

iZf£ Table: acetaldehyde - normal boiling poink (L)

Display Elot |
hoiling point

Click Display again to show L

all the actual data. Line no. Tahle Mo | Source no.
System

K
294.00
293.95
293.31
29375
294.00
293.40
293.31

bt I = e T I P




3. In the Systems and Properties box from question 2, click on the year label to sort the

results by year (click again to reverse the direction of the sort).

Select the most recent data and click Display to view it.

To convert units, double-click on
the unit box and select the required
value from the pop-up list.

iZf= Table: acetaldehyde - normal boiling point (L)

hailing paint
L
Line na. Tahle Mo | Source na.
System
K El
11°C 1
°F
“Reamur
+++ Taly
Ik
Column IRk Ly, recommended

4, Starting from the Search Wizard, type C10F8 into the top box.

ETHERM Wizard-Search |

LA y
Hit | Systematic hame Surm Formula CAS Mo ;I
C10H8 naphthalene C10HE 91-20-3
C10H8 azulene C10HE 275-591-4
C10HBBrIM2 2, 3-bisthromomethylguinoxaline C10HBBr2MZ 3138-86-1
C10HB.CEH3M308 naphthalene compd. with 2,4 B-ttini..  C10HB.CEH3M... [902230824
C1OHBCIN 2-chloro-4-methylguinoline CAOHECIMN G634-47-9
C1OHBCING2 4-chlorobenzoic acid 2-cyanoethyl .. CTOHBCIMO2 90799-61-4
C10HBCINGO g-amino-4-chlaro-2-phenyl-3(2H)-p...  C10HBCINIO 1698-60-8
C10HBCI2 (4,4-dichloro-1,3-butadienybenzene | C10HBCI2 5BTT2-T7-1
C10HBCI2 (3,3-dichloro-1-methylene-2-prope.. | C10HBCI2 DO03139931
C10HECIE {1R,35,45 6E})-rel-2,2, 3-trichloro-6-... | C10HBCIE 165820-14-4
C10HBCHD (1R,45,65,7R)-rel-2,2,5,5,6-pentac...  C10HBCHO 151183-159-6
C10HBCUFED4 biz(1,1,1-trifluoro-2, 4-pentanedion...  C10HBCUFBO4  14324-82-4
C10H8F10 decafluorodecahydronaphthalene C10HEF10 0136902829 Tl
C10HEMNMNa02 1H-indale-3-acetic acid monosodi..  C10HEMNNa02 6505-45-9
CI1 OHEMMNaDTs2 4-amino-5-hydroxy-2, 7-naphthalen...  C10HBMMWaOY..  5460-09-3 Iﬁ
L] »

Mixture(s) with I _Ij to I _Ij components, consisting of ..

t ¥ R

= Hack | Forward =

Search Cancel Help

Double-click on octafluoronapthalene, and click Forward.
Select vapour pressure from the list and click Search.

In the Systems and Properties box , which appears, double-click on vapour pressure.

[ octafluoronaphthalene

E Systems & properties

=101

octafluoranaphthalene: Properies in averview

-

Froperty

| [4a. nfsets| MNo. of lin

esl >=K| :=K|>=F'a|<=F'a|

pressure of sublimation 1

8 28315 32240

Wapor pressure

3

11 28315 GB7415




Then click on Plot to display the following graph, using all of the available data.

Plot: octafluoronaphthalene - vapor pressure

vapar pressure [Fa]
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5. In the Search Wizard, select methanol and click Forward. Select the property entropy
and click Forward. In the third screen, set temperature = 50 °C and pressure from 190 to
210 atm. Check the Liquid box under State of Aggregation and then press the Search

button.

# DETHERM Wizard-Search

3. Please enter - optional - additional search conditions.

rTemperature and Pressure Ranges

temperature I: j ISU to I

pressure |fr0m =| |1EID 1o |21D

—State of Agaregation

[~ Al {including phase equlibria) ™ Solid W Li

[ Gaseous

~Additional specifications

EXCESS
ideal

izoharic
izosteric
isothermal
isotropic
recommended
saturated
standard
subcoaoled

= Back Eomward =

Search

Cancel

Help




From the Systems and Properties box, double-click on entropy(L) and then click Display
to show the data.
The bottom part of the window can be resized or scrolled to show the bibliographic source

of the experimental data.

ifZz Table: methanol - entropy (L} o ] 4
T 1] 5
L
Ling no. Table Mo | Source ho.
Systermn | System System
G atrm | kg ke
1 a0 18740 394348 1 1 1
+++ Bibfiograpiic data +++ ;I
(1 o FRP-180011983

Language:  english

Authar(s): Sun,T.; Biswas,5.M. Trappeniers,M.J.; Seldam, CAT.

Titel: ACOUSTIC AND THERMODYMNAMIC PROPERTIES OF METHANCOL FROM 273 TO 333 KAND AT
PRESSURES TO 280 MPA

Journal: J. Chem. Eng. Data

CODEN: JOEAN

Folime: 33

lasLe; 4

published: 1988

Fanes: 395-398

Abstract PURITY: METHAMOL: 99.8 mal

Segment:  INFOTHERM j

6. From the Search Wizard, select pyridine and then select water (the bottom box should
show both).

Near the bottom, increase the number to show Mixture(s) with 3 components.

ETHERM Wizard-Search x|
1. Please enter the searched mixture respectively substance
Hit | Systermnatic name | Sum Formula CAS Mo I;l
water water H20 7732-18-5
water dimer water dimer H402 25R55-83-8
water dimer ((H2002) water dimer H402 25R55-83-8
water-(3H water-12 oT2 14940-65-9
water-d water-d DHO 14940-63-7
water-d-017 water-d-017 DHO 25372-56-9
water-d-018 water-d-018 DHO 20273-01-2
water-d- water-d-1 DoT 20272-95-1 i
water-d1 water-d DHO 14940-63-7
water-d2 water-dz2 D20 7789-20-0
water-d2-017 water-d2-017 D20 20205-58-7
water-d2-018 water-d2-018 D20 1467 4-67-0
water-017 wiater-017 H20 13768-40-6
water-018 wiater-018 H20 14314-42-2
water-1 water-1 HOT 13670-17-2
watpr-12 weater-17 oT? 149401-F5-9 LI
Mirturegs) with I E_Ij to I _Ij cormponents, consisting of ...
pyriding
water
= Hack I Forward = I Search Cancel Help
V




Press the Forward > button, select the property azeotrope and click

= Systems & properties

_|of x|
&3 pyridine/dodecaneiwater pyridinefdecanefwater: Properies in overdew

i1 pyridine/heptane/wat

g py::d::zmsﬂaanneifaat;r Property | Mo, Ufsetsl M. Dflinesl == "CI a= "CI == atmI a= atml
i Eiridmemctanemmr azeatrope 1 1 9230 8230  1.00 1.00

F_‘l pyridine/piperidinefwater
&1 pyridinefundecanefwater

[Display Fliot

The results window shows 7 different 3 component systems.

7.1n the Search Wizard window, click the up arrow in the bottom left corner and it will

bring up the details of the last search. Click again for the search before that. Click Forward
twice, change the temperature and press Search.

t 4 %




