PARAMETRES
FISICOQUIMICS
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Densitat

* Unitats:
— Gasos, Sl: kg/m3 p=m/V
— Liquids, cgs: g/cm?3

* Densitat relativa, relacié entre la densitat d’'una
substancia i la densitat d’'una altra substancia
referencia .

— Solids i liquids: aigua, a4°C 11 atm
— Gasos: aire, a0°C 11 atm
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Densitat (vaira amb la temperatura)

R - _—




Densitat

e Mesura de la densitat de solids

— Massa/Volum

— Picnometre de solids (pols i granulats)
* m,, m picnometre + aigua [

_ My-m;y M, m picndmetre + aigua + 0
P = _m solid sobre el platet ,
I \I - . \
A 2-My m,, M picnometre +

substancia — aigua vessada s

e https://www.youtube.com/wa
tch?v=QobP25aT-t0

ﬁmsﬂtﬁ;{t&ﬂig
‘é m©[ﬁ1{tnl]ﬂvu



https://www.youtube.com/watch?v=QobP25aT-t0
https://www.youtube.com/watch?v=QobP25aT-t0
https://www.youtube.com/watch?v=QobP25aT-t0
https://www.youtube.com/watch?v=QobP25aT-t0

Densitat

* Mesura de la densitat de liquids o

— Densimetre, principi d’Arquimides

— Picnometre de liquids U:

_M3-my

Fr)el Ii'q_ mz - m1

READING IS TAKEN Al
POINT WHERE MYDROMEIER

) STEM FLOATS IN LIQUID

m,, m picnometre
m,, m picnometre + aigua

m,;, m picnometre + B\
substancia
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Viscositat

* Influencia el moviment d’un liquid en una bomba o
canonada.

* Disminueix en augmentar la temperatura
 Parametre de control de qualitat (olis i lubricants)
* Fregament intern del fluid

T, foca tangencial

T=pu- Av/AY

M, viscositat dinamica o absoluta

(a) (b) — (c) R

/ / AvV/AY, gradient de velocitat
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Viscositat

* Unitats de la viscositat dinamica,
— Sl, Pascal-segon
— cgs, Poise, P (cP)

1cP=10%2P=107%g/cm-'s =103 kg/m-s =103 Pa-s
1Pa-s=10P=103cP
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Viscositat

e Viscositat relativa o cinematica,

v =p/p
— Mecanica de fluids
— Unitats:
* Cgs, Stokes (St) = cm?/s; cSt
* SI, m2/s

— https://www.youtube.com/watch?v=t8XnX70 JdQ
— https://www.youtube.com/watch?v=Q7yuDJUcl74
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https://www.youtube.com/watch?v=t8XnX7o_JdQ
https://www.youtube.com/watch?v=Q7yuDJUcJ74

Viscositat

e Classificacio de liquids
— Newtonians, la viscositat depen de les
caracteristiques del fluid i temperatura.

— No newtonians, a meés, varia en funcio de l'esfor¢
aplicat (barreja farina de blat de moro en aigua)

https://www.youtube.com/watch?v=1scl. Fg22qgZ0

https://www.youtube.com/watch?v=JkS1lymQ730c

https://www.youtube.com/watch?v=dh blgMC370

https://www.youtube.com/watch?v=RIUEZ3AhrVE
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https://www.youtube.com/watch?v=1scLFg22gZo
https://www.youtube.com/watch?v=JkS1ymQ73oc
https://www.youtube.com/watch?v=dh_blgMC37o
https://www.youtube.com/watch?v=RIUEZ3AhrVE

Viscositat

* Mesura de la viscositat cinematica, H

Cannon —Fenske
https://www.youtube.com/watch?v=hTgbnD3n1WM

\ W\
)\
v=k-t K \
\!

* Mesura de la viscositat dinamica,
viscosimetre rotatori
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https://www.youtube.com/watch?v=hTgbnD3n1WM

pH

* Mesura de I'acidesa, concentracio de ions
oxoni en una dissolucio

pH = - Log [H;07]
* Acids forts/febles

* Escala 0-14
— pH<7, dissolucions acides

— pH>7, dissolucions basiques

— pH=7, dissolucions neutres
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pH

* Mesura del pH
— Paper de pH
— pH-metres, potenciometre

* Combinat: electrode de referencia

(Ag/AgCl o calomelans)+ eléctrode de
mesura

* Mesura una variacié de concentracio
d’ions proto entre la dissolucio problema i
una de concentracio coneguda
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pH — Calibrar

Capsula rellena de KCl
3M para guardar el electrodo

Patrones PH

Electrodo

Figura 2.7
PH-metro
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Conductivitat

e Resistencia, dificultat que presenta un material al
pas de corrent electric

* Conductancia, facilitat del pas de corrent eléctric a
través d’'un conductor

e (Caracteristica del material
1/R=G=0 - A/l

R = resistencia (Q) G = conductancia (S)
o = conductivitat (uS/cm, mS/cm)

A = area del material per on circula el corrent

| = longitud del material per on circula el corrent
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Mesura de la conductivitat

o=I/(R-A)

Electrodo

Figura 2.8
Conductimetro
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Punt de fusio

— Temperatura a la qual una
substancia passa d’estat solid a
liquid a la pressio d’'una atmosfera

— Equilibri entre fase solida i liquida

— Constant fisica usada per a la
identificacio de solids cristal:lins
(puresa)

— https://www.youtube.com/watch
v=pUB3MolCrPA
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https://www.youtube.com/watch?v=pUB3MolCrPA
https://www.youtube.com/watch?v=pUB3MolCrPA

Index de refraccio

— Canvi de velocitat que experimenta
la radiacio electromagnetica (llum)
en passar d’un medi a un altre,
produint-se un canvi en la direcci6
del feix de llum

— Index de refraccié: n?= C,/V
C,, velocitat de la llum en el

— Factors: T, P, conc, A buit

;4 . V, velocitat del feix en un
— No té dimensions medi concret
—n>1
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Index de refraccié

— Mesura de lI'index, Llei de Snell '

oy _ sind, .
n; sin 91
Superficie

Compensating
Amici prism adjust
drum

Thermometer
in casing n2

Upper
sample prism

Recirculating

nlin2 index de refraccio dels dos medis

water inlet and
Coarse scale . . .
autlet adjust knob ©1 angle del feix de llum incident a la normal a

sample prism Fine seale la superficie

Moveable X ©2 angle del feix de llum refractat amb la

[ . M ble light ;.

lght sourcs pivot with normal a la superficie
source slot for dime

https://www.youtube.com/watch?v=nPI-
9WICNGc

"Press and hold to read scale”
button is down here, but usually
on the other side
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https://www.youtube.com/watch?v=nPI-9W9CNGc
https://www.youtube.com/watch?v=nPI-9W9CNGc
https://www.youtube.com/watch?v=nPI-9W9CNGc

Color

Penetrates Earth's
Y N Y N
Atmosphere? Y Y
Radiation Type Radio Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m) 0.5x107°

Approximate Scale
of Wavelength

Buildings Humans Butterflies Needle Point Protozoans Molecules  Atoms  Atomic Nuclei

Frequency (Hz)

10* 108 102 10" 101° 1018 107°

Emperature of
objects at which
this radiation is the
most intense
wavelength emitted

)

1K 100K 10,000 K 10,000,000 K
—272 °C -173°C 9,727 °C ~10,000,000 °C
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Color

?’-Eiﬁil'.ﬁl‘?‘"l‘;" :4 reflected imadition
— Mesura de colors en liquids: L
espectrofotometres J RN abmbgd-mlr,m
| onsmited adiion
Transmitancia, T= /I, \
Absorbancia, A= -IogT | irradiacio a una determinada longitud d’'ona

lo energia transmesa

— Llei de Lambert-Beer

A absorbancia

A = EbC ¢ absorbitat molar
B longitud de la cubeta on es troba la mostra
C concentracio de la disolucio
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Color: espectrofotometre

Selector de longitud
Colimador de onda Detector

§=1= A‘I"“ |

Fuente de luz Monocromador Solucién Pantalla digital : [mSuﬁ ”jt&ﬂtn
muestra o medidor '{t [I! |
z ‘é m©[rn 11V

Adaptado de Heesung Shim




Cromatografia de Gasos

TRAMPAS RESTRICTORES
MOL-5IEVE 1705

REEU[ADEIRES

CONTROLAD
DE FLUJO

ELECTROMETRO

PUERTO DE
INYECCION

DETECTOR /
=FESI g

COLUMMNA INTEGRADOR

ACARREADOR

HORMO
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Cromatografia de Gasos

Detector

Entrada
de gases

Columna
capilar

Horno

Figura 2.12
Cromatégrafo de gases
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Cromatografia de Gasos

4
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A A ¥ ] LIt i Lk F. i ] A.0 Hik w0 2
Tarman (rrurh
1. 2 4-Diflucrofenc| 5. 2-Clorcfenaol 8, 2 6-Dimeafilfencl 13. 2. 4-Dibromofenol
2. 2 5-Difluorofencl 8. 3 5-Difluorofenol 10. 3 5-Cimetilfencol 14. 3, 5-Diclorofenol

3. 2 3-Difluocrofencl 7. 3. 4-Difluorofencl 11. 4-Clorofenaol
4. 2 6-Difluorofencl 8. 2-Bromofenol 12. 4-Cloro-2-Metilfenol
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