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Teplota varu roztoku Teplota mrznuti rozpoustédla z roztoku
(1)=rozpoustédlo (1)=rozpoustédlo, (2)=rozpusténa latka
(2)=rozpusténa netékava latka (1) a (2) se v pevné fazi nemisi
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1. Chladici smés
Odhadnéte bod tani smési 60 hm.% vody a 40 hm.% ethylenglykolu.

a) Pomoci kryoskopické konstanty vody, Kx = 1.86 K kgmol .
b) Za piedpokladu, Ze smés je idealni a entalpie tani vody je 6.01kJ mol~!.

KK=1.86[K.kg.mol-1] = 1.86kgKmol™*

mm=40 [g] /M(C202H6) /60 [g] = 10.74mol'kg

T=(00C)-KK*mm = 253.2K a)

DH=6.01[kJ.mol-1] = 6010 Jmol !

xvoda=60 [g] /M(H20) / (40 [g] /M(C202H6)+60 [g] /M(H20)) = 0.8379
T=1/(1/(00C)-R*¥1n(xvoda)/DH) = 256K b)

to g = unit set Do L1~ (40008~ (®

2. Kryoskopie

Kryoskopick4 konstanta kafru je Kk = 39 Kkgmol~!. Po piidani

m=0.121[g] = 0.121 g neznamé organické latky k 10 g kafru klesla teplota tani ze 176°C na
172.3°C. Vypoctéte molarni hmotnost neznamé latky.
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KK=39 [K.kg.mol-1] = 39kgKmol™!
mkafr=10[g] = 10g

DT=(176 0oC)-(172.3 oC) = 3.7K
M=KK+*m/mkafr/DT = 127.5gmol~! napf. naftalen

3. Extrakce fenolu z vody butylacetatem
Fenol se z odpadnich vod extrahuje butylacetatem. Rozdélovaci konstanta fenolu mezi butylacetat a
vodu ma pii teploté 30 °C hodnotu

fenol v butylacetatu)

Ky = &0t = 55,

Cy (fenol ve vodé)

kde c,, je hmotnostni koncentrace. Jestlize 1 m?® odpadni vody obsahuje 20 kg fenolu, vypoctéte:

a) Mnozstvi butylacetatu, které musime pouzit k extrakei, mé-li se snizit obsah fenolu na 0.1 %
ptuvodni hodnoty jednorazovou extrakci.

b) Kolikréat je nutno provést extrakci s pouzitim 100 L butylacetétu, chceme-li rovnéz snizit obsah
fenolu na 0.1 % ptvodni hodnoty.

c) Jak voni butylacetat?
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to kg = unit set

KN=55 = 55

mF=20[kg] = 20kg

VV=1[m3] = 1m?

mV=mF/1000 = 0.02kg 0.1%
VB=(mF-mV) /KN*VV/mV = 18.16m* a)
VB=100[L] = 0.1m?

mV=mF/ (KN*VB/VV+1) = 3.077kg
mV=mF/ (KN*VB/VV+1)**2 = 0.4734kg
mV=mF/ (KN*VB/VV+1)**3 = 0.07283kg
mV=mF/ (KN*VB/VV+1)**4 = 0.0112kg b): < 0.02 kg

4. +Clausius-Clapeyron — opakovani
Tlak nasycenych par diethyletheru pii teploté 30°C je 0.863 bar, pti 40°C je 1.229 bar. Vypoctéte
vyparnou entalpii (pfedpokladejte, Ze nezéavisi na teploté) a norméalni teplotu varu.

Do GTE=M9L0€ - [_[OW [ 6°LT

T1=30 oC = 303.1K

pls=0.863[bar] = 8.63e+04Pa

T2=40 oC = 313.1K

p2s=1.229[bar] = 1.229e+05Pa
DH=R*1n(pls/p2s)/(1/T2-1/T1) = 2.791e+04 Jmol ™!
to kJ.mol-1 = 27.91kJmol™! vyparni entalpie
T=1/(1/T1-1n(101325[Pa] /p1s)*R/DH) = 307.6K

5. +Prfehanéni s vodni parou
Prakticky nemisitelna smés N ,N-diethylanilinu a vody vie za tlaku 101.32kPa pfi teploté 99.4°C.
Tlak nasycenych par vody pfi této teploté je 99.2 kPa. Kolik gramti vody je tfeba za danych podminek

k pfedestilovani 100 g N,N-diethylanilinu? 360G

pvoda=99.2[kPa] = 9.92e+04Pa
pDEA=101.32[kPa] -pvoda = 2120Pa
nDEA=100[g] /M(C6H5NC4H10) = 0.6701mol
n(voda):n(DEA) = p(voda):p(DEA)
nvoda=nDEA/pDEA*pvoda = 31.36mol
mvoda=nvoda*M(H20) = 0.5649kg
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6. Diagram titan—uran (podle: H. Okamoto, DOI: 10.1007/s11669-012-0127-8)

a) Jaky je bod tani uranu?

b) Jak vypada smés obsahujici 70 mol.% uranu za teploty 1400°C?

d

The Ti-U phase diagram in [Massalski2] was redrawn
from [1987Mur] who critically assessed experimental phase
boundary data and proposed a phase diagram by thermo-
dynamic modeling.

Figure 1 shows the Ti-U phase diagram calculated by
[2011Ber]. In addition to the experimental data used in the
[1987Mur]| has been modified in Table 1 to reflect the

)
c) Jak byste charakterizovali fazi stabilni za teploty 1000 °C?
) Kolik je na diagramu eutektoidi? Mezi jakymi fazemi?

assessment of [1987Mur], the data of [1971Lin] were taken
into account in their work. The main difference of this
phase diagram from that of [1987Mur] is found in the (BU)
and (aU) phase area: According to [1987Mur], the
maximum solubility of Ti in (aU) is about 2 at.% in
contrast to 0 at.% in Fig. 1. Ti-U crystal structure table in
1987Mur: J.L. Murray, Phase Diagrams of Binary Titanium

changes made in Fig. 1. Alloys, J.L.. Murray, ed., ASM International, Metals Park, OH,

1987, p 313-318
2011Ber: A. Berche, N. Dupin, C. Guénau, C. Rado, B. Sundman,
and J.C. Dumas, Calphad Thermodynamic Description of Some
1971Lin: M. Linard, Study of Uranium-Titanium Alloys with Binary Systems Involving U, J. Nucl. Mater., 2011, 411, p 131-
Low Titanium Contents (0 to 1.5 wt. Percent), Report CEA- 143
R-4180, 1971, 114 pp, in French

References

Table 1 Ti-U crystal structure data

Phase Composition, at.% U Pearson symbol Space group Strukturbericht designation Prototype
(BTi, yU) 0 to 100 c2 Im3m A2 W
(aTi) 0to 1.1 hP2 P6s/mmc A3 Mg
TiU, 66.7 hP3 P6/mmm C32 AlB,
(BU) 98.7 to 100 tP30 P4y/mnm Ay, BU
(aU) 100 oC4 Cmcem A20 alU
Weight Percent Uranium
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Fig. 1 Ti-U phase diagram
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7. Ternarni diagram
Voda, dimethylsulfoxid a trioctyl(tetradecyl)phosphonium acetéat (iontové kapalina, IL) mé nasledu-

jici ternarni diagram. Na stranéch jsou hmotnostni %.!
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Figure 53: Ternary Phase Diagram, [P14sss][OAc], DMSO and Water

a) Smichdme 4 g vody, 11 g IL a 5 g DMSO. Urcete slozeni fazi v rovnovaze.
b) Jaké budou hmotnosti fazi?
¢) Odhadnéte polohu kritického bodu.
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Tonic liquids and electrolytes for cellulose dissolution (PhD dissertation). Ashley John Holding. Helsinki 2016



