RAMSAY- YOUNG METHOD

Vapor-Liquid Equilibrium of Alcohols | Isomerization effect

Hazards

Occupational safety and health (OHS/OSH):

iFIammable, mildly toxic'®)

O®

Danger

H225, H302, H319, H336

P210, P261,

P305+P351+P338

&

Open cup: 11.7 °C (53.1 °F;
284.8 K)
Closed cup: 13 °C (55 °F)

399 °C (750 °F; 672 K)

2-12.7%

1980 mg/m®
!(TWA), 1225 mg/m® (STEL)

Lethal dose or concentration (LD, LC):

12800 mg/kg (dermal, rabbit)
(8]

3600 mg/kg (oral, mouse)
lsooo mg/kg (oral, rat)’®!
2364 mg/kg (oral, rabbit)

53,000 mg/m? (inhalation,
mouse)lcation needed)

12,000 ppm (rat, 8 h)'®!

16,000 ppm (rat, 4 h)
12,800 ppm (mouse, 3 h)'®!

NIOSH (US health exposure limits):

TWA 400 ppm (980 mg/m?),
ST 500 ppm (1225 mg/m?)[7)
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Methodology & Strategy

Vapor Pressure Measurements

Vopp = VRepulsive
+ Vh-bond

Phys. Chem. Chem. Phys., 2016, 18, 9554--9560
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Hazards
Occupational safety and health (OHS/OSH):
Main hazards [Flammable liquid
'GHS labelling:
Pictograms @ @
Signal word Danger
Hazard H225, H302, H318, H336
statements
Precautionary ,
statements P305+P3514P338
NFPA 704
(fire diamond) &
Flash point 22 °C (72 °F; 295 K)
Autoignition 371 °C (700 °F; 644 K)

temperature

Explosive limits

2.2-13.7%%

Lethal dose or concentration (LD, LC):

LDsg (median
dose)

2800 mgkg (rabbit, oral)
1699 mg/kg (mouse, oral)')
1870 mg/kg (rat, oral)l®!

NIOSH (US health exposure limits):

PEL
(Permissible)

TWA 200 ppm (500 mg/m®)'“)

REL
(Recommended)

TWA 200 ppm (500 mg/m?®)
ST 250 ppm (625 mglm:’)
[skin]

IDLH (Immediate
danger)

800 ppm'?!
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Figure 5. Comparison of polar and nonpolar SAFT-VR Mie parameter sets applied to alcohol/n-alkane
mixtures: (i) 2-butanol/n-heptane at 348.15 K (63) and (ii) 1-pentanol/n-heptane at 358.15 K.

Ind. Eng. Chem. Res. 2018, 57, 9693-9706
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Results & Comments:
Vapor Pressure vs. Temperature
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np Acr,l Hm
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Cla rke & G Iew Eq uatlon Std entropy change 36 J/(mol-K) Std entropy change 28.6 J/(mol-K)
of fusion, Ag,sS® of fusion, A, S® '
O O 1 1 24 0 6 T Std enthalpy change Std enthalpy change
Rin| £ |=-A8 GD@)+A8 HY©O)--=|+28 c’ (@ Z-1+1n = e e 440kl
porization, A,,,H° of vaporization, A, H°
" cr’l - cr,l - 6 T cr’ 1 p’ n T Std entropy chang:p : > p
) Std entropy change
26.6 .
of vaporization, A, ;,S° 1 HmokK) of vaporization, Avaps*" 124 Ji(mol-K)

1. The volatility of the alcohols studied can be ordered:

Etanol > Propan-2-ol > Propan-1-ol > Butan-1-ol > Butan-2-ol > Pentan-1-ol > Hexan-1-ol

2. Higher number of carbon atoms (methylene, -CH,-) leads to less volatility & higher enthalpy of vaporization;

3. The isomerization strongly effects the volatility.
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